STANDARD & DELUXE SCRAMBLER®

- Simultaneous Loading
+ 12 Seat, 36 Passenger Capacity
- Electric Motor; Hydraulic Option Available
- Flourescent Lighting Standard; 30 Panel Funnel on Deluxe
- Proven Profit Potential

ELI BRIDGE COMPANY

800 CASE AVENUE JACKSONVILLE, ILLINOIS 62650 USA
800-274-0211 (217-245-7145) FAX 217-479-0103




"T.M.S." SCRAMBLER®

. 12 Seats, 36 Passengers, Simultaneous Loading
. Trailer Mounted; Easy Assembly and Disassembly
. Single Lever Speed Control/Hydrostatic Transmission
« Hydraulic Disc Brakes
- Fluorescent Lighting Standard;
. Programmed Incandescent TURBOLITES™ Optional
« Proven Profitable Midway Success

ELI BRIDGE COMPANY

800 CASE AVENUE JACKSONVILLE, ILLINOIS 62650 USA
800-274-0211 (217-245-7145) FAX 217-479-0103
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INSTRUCTIONS
FOR
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OPERATING
SERVYICING
THE

MANUFACTURED BY THE

ELI BRIDGE COMPANY

INCORFPORATED
800-820 CASE AVENUE
JACKSONVILLE, tLLINOIS 62650
AREA CODE 217 PHONE 245-7145
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This set of instructions has been compiled for Big Eli SCRAMBLER

MODEL SERIAL NUMBER
NAME

ADDRESS

ciTY STATE
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NOTICE

SOME WORDS ABOUT SAFETY

THE BIG ELI SCRAMBLER RIDE HAS BEEN CAREFULLY DESIGNED AND BUILT WITH THE
SAFETY OF YOUR PASSENGERS IN MIND. IT WILL PROVIDE THRILLING ENTERTAINMENT

FOR
MEN

YOUR PATRONS IF PROPERLY OPERATED AND MAINTAINED. AS WITH ANY AMUSE.
T RIDE, CARELESS OPERATION OF THE SCRAMBLER CAN CAUSE UNNECESSARY

RISK TO PEOPLE. PROPER MAINTENANCE OF THE SCRAMBLER 15 ESSENTIAL. PASSEN.
GERS MUST NOT BE ALLOWED TO MISBEHAVE. FOLLOWING THESE BASIC RULES WILL

HEL

Bm(‘rﬂf’“ﬂ'/

P YOU PROTECT YQUR PATRONS FROM INJURY AND YOURSELF FROM LAWSUITS:

READ THIS ENTIRE INSTRUCTION MANUAL THOROUGHLY BEFORE OPERATING THE
SCRAMBLER. REQUIRE ANY OTHER PERSON OPERATING THE SCRAMBLER TO READ
THIS INSTRUCTION MANUAL THORQUGHLY AND COMPLETELY.

OPERATE THE SCRAMBLER ONLY AT OR BELOW THE MAXIMUM SPEED FOR WHICH
IT HAS BEEN ADJUSTED BY ELI BRIDGE COMPANY (11 REVOLUTIONS PER MINUTE
OF THE CENTER POLE WHEN POWERED BY GASOLINE ENGINE, AND 11.4 REVOLU-
TIONS PER MINUTE OF THE CENTER POLE WHEN POWERED BY ELECTRIC MOTOR.)
THE FORCES ACTING ON THE SCRAMBLER AND ITS PASSENGERS RISE SHARPLY
AS THE OPERATING SPEED IS INCREASED. THESE FORCES CAN REACH DANGEROUS
LEVELS IF THE SCRAMBLER IS OVERSPEEDED.

DO NOT ALLOW ANYONE UNDER THE INFLUENCE OF DRUGS OR ALCOHOL TO GET
ON THE RIDE. DO NOT ALLOW PRE-SCHOOL CHILDREN TO RIDE UNLESS ACCOM.
PANIED BY A RESPONSIBLE ADULT.

DO NOT PERMIT ANYONE UNDER THE INFLUENCE OF DRUGS OR ALCOHOL TO CP-
ERATE THE SCRAMBLER.

DO NOT PUT THE RIDE INTO MOTION UNTIL THE HANDLEBAR ON EACH SEAT 15
LOCKED. ’

OBSERVE YOUR PASSENGERS CAREFULLY AND CONTINUOQUSLY. ANY PASSENGER
WHO MIGHT STAND WHILLE THE SCRAMBLER ISIN MOTION IS LIKELY TO BE INJURED.

PERSONS EXTENDING THEIR ARMS FROM THE SEATS MAY THEREBY BE INJURED.
IF ANY PASSENGER MISBEHAVES IN ANY WAY STOP THE RIDE IMMEDIATELY. REFUSE
RIDES TO ANY PERSON WHO MIGHT ENDANGER HIMSELF CR OTHERS.

THE HANDLEBAR LATCHES ON THE SEATS HAVE BEEN PROPERLY ADJUSTED AT
THE FACTORY BUT MAY, AFTER EXTENDED USE AND WEAR, REQUIRE READJUST.-
MENT. A HANDLEBAR THAT DOES NOT LATCH IS UNSAFE. WITHOUT THE SECURI.
TY .OF THE HANDLEBAR, THE PASSENGER MAY, WITHOUT REALIZING THE CONSE-
QUENCE, MOVE FORWARD OR STAND UP, EXPOSING HIMSELF TO EXTREME DANGER
OF BEING THROWN FROM THE RIDE. INSPECTION OF THE LATCHES IS QUICK AND
EASY. SECTION */J*" IN THE MANUAL EXPLAINS IN DETAIL HOW TQO PERFORM THIS
MAINTENANCE.
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P ig'Eli"Scramblers first went mto service {n'1954 " Nearly ever;; Scrambler de—l

: hvered smce that time is snll in servlce From the begmning the" Big Ell Scrambler
‘was deslgned and built for easy operatzon ‘maintenance, and replacement of parts as
needed Eli Br.ldge Company has always been ready to help with any problems that
occur, Owners and operators have called or written the factory ‘about their ‘problems

_ of operation and maintenance, and through the years these problems have tended to be
much the same. These suggestions cover.those questions most frequently ‘asked. This
manual is divided into four parts- 1) Operation- 2) General Maintenance 3) Seats; and

4) Lubncation

[ St

} .

- Recently, owners of a ‘.[‘MS, in repla.cing these bearings, discovered the spher:.cal
outer races of two bearings to be: badly cracked, yet still togethers They sent them
to us, It was the first time we were able to see bearings in this cond:.t:.on, and, we

felt sure that they would give us valuable infomation about what was happenings We
3ent the bearings on to the- Sea]mast.er Bearing Company for their analysis.’

We mnt to empnasize that each of the fou.r i‘alled or about to fail- bean.ngs on
- the THS Scramblers were not replaced according to our original recormendations -of
. -3,000 hours or four years, whichever came first, These four bearings ‘had been used
~ five and six seasons. Had they been replaced when they were supposed to have. been,
then failure- might never have occurred. , : o

Ve have been working closely with the Sealmaster people, and we expect to have a
modification available in the near future; at which time you will be informed., For the
present we feel that it is imperative that these bearings be replaced regularly. On’
ground-model Scramblers replacement after 3,000 hours or four years, whichever comes
first, still seems to be a proper replacement schedule. However, indications are that
-this is not conservative enough for the TMS Scrambler, and so at this time we are es-
tabllshing a new replacement schedule:

The TMS Scrambler top sweep Sealmaster
SF-47 ball bearing flange units must be

replaced every
years, whichever comes Ste .

L — . ‘. |
We suggest t.hat you tag or mark the installation date on each new bearmg, so
that you can be sure when each should be .replaced. .

We know that our recommendations for replacing these bearings have often been
ignored in the past. From what we have seen in 198k, however, this bulletin must
be taken as a warning of the most serious nature., Failure of one of these bearings

during operation can create a disaster,

The safety of your passengers and equipment demands that the
season replacement schedule be followed faithfully. We consider this replacement

schedule to be mandatory.

Willom C Rog...

William C, Deenm
Chief Engineer
ELI BRIDGE COMPANY
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Seat
1. Cracks or rivets missing in footbottom, wood board in bottom of footbottom.

2. Lip on bottom of seat cushion extends under lip of footbottom.

3. Cracks in front rib: Where handlebar strikes front of seat. Where hinge blocks are bolted on. ‘
Where handlebar hinge rubber bumpers are attached.

4. California latch.

5. Back sheet rivets missing.

6. Cracks or rivets missing in seat body, crushed ribs.

7. No cracks where back top tray connects to end top tray, both sides.

8. Latch and striker engagement, rolier in striker functioning. Bent or cut striker. At least 1/4"
engagement, where seat structure is sound. Check for latch body and sliding bolt wear.

9. No dry rot in wood boards, remove boards to check for cracks in structure underneath.
Boards shouid be free of splinters. '

10. On back of handlebar, rubber bumpers in place. Warning decal fuily readable. Lap bar
bolts tight and bar swings freely. Handlebar web not worn through where lap bar bumps.

11. Nyliners and hinge pins snug. If worn, excess play is evident at door handle and door
may ride on striker plate. .

No holes worn through inside skin under seat cushion. Repair patches to be made of structural
aluminum, not steel or soft aluminum. Seat equipped with end cushion at right end. No broken
air-locks, in seat, footbottom, or step.

CNA

A1-54638-A For All the Commitments Yoa Make* 3/85 Printed in USA
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.~ SCRAMBLER MOTION .

- The main center pole turns in a clockwise direction, while the unit poles

‘turn counterclockwise. This causes each seat to trace a "star" pattern back and

forth across the operating circle. As each seat reaches the outside of the circle it

comes to a dead stop. From a dead stop, it picks up speed so that by the time it

is passing the center of the circle it is going about 25 miles per hour. This requires
about 1.2 seconds, and by the time another 1.2 seconds have elapsed the seat has
again come to a dead stop.

For normal operation the seat must move in its proper path, ‘Watch the way one
seat moves. If you were to look down from above, suppose that when the seat reaches
the outside of the operating circle you call that the 12:00 o'clock position. The next
time that that seat reaches the outside of the operating circle on that_side it should
be about in the 11:30 position. In other words, the place where one particular seat
reaches the outside of the operating circle moves in a counterclockwise direction.

If it does not, if you see that the seat is going directly back and forth to exactly
opposite positions, or is in fact advancing in a clockwise direction, DO NOT OPERATE
THE RIDE. YOU HAVE A CONDITION THAT MUST BE CORRECTED.

')

Also, if you see the passengers sliding from one side of the seat to the other, .
AND THEY ARE NOT TRYING TO DO SO, then this is another sign that something is
wrong. :

One or more of the following things may exist:

1. The Scrambler is being operated faster than 11 rpm with gasoline
engine, or 11.4 rpm with electric motor.

2. The slip clutches are too loose, so that they cannot turn the
unit poles properly.

3. The slip clutch disks have gotten grease on them from over-
lubrication. This causes the slip clutches to function im-
properly.

Grease on the clutch disks can be very tricky. The clutch may appear to work
normally for a long time, and then suddenly, right in the middle of a ride, start slipping
excessively, There is no reason for grease to be on the clutch disks, but a careless
operator with a little grease can ruin perfectly good clutch disks. If grease gets on
your clutch disks do not try to clean them; replace them,

To repeat, whenever you see a seat advancing around the cjrcle in a clock-
wise direction, stop the ride and do not carry any more passengers until after you
have corrected the problem. (See maintenance information on the slip clutches.)

A Scrambler operating incorrectly in this way changes the whole "feel" of the
ride. Instead of being directed just to the right end of the seat, the passengers may
move to the left and forward as well. This will make the passengers feel insecure, and
in fact it may put them in actual danger because this is not the normal way in which a
Scrambler should operate. They learn to brace themselves to resist the normal forces,
but sometimes do not know how to handle these strange forces,

T e AT o T T Y T I PRI T L ST e T ST e . e e wm e e e e . . . . L e = e e et
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'OPERATION |

_ Since’the side pressures are directed to v'th'za"ffidﬁff?"é"é"Eli"'géjé'ﬁé'fa'lf?ﬁlle?_th"
heaviest person should be seated next to the’outside, nearest the door opehin;ir.,
with lighter persons to his left. o , S
“1.° A man should normally be seated to the ouiside with his lad+ seated -
" "to his left. - : _ S : FE
2. Children riding with parents should be seated to the far left and not
between them. '

Do not allow pre-school children to ride without a denendable adult. The
child should be seated either on the lap of the adult or to the left of the adult, so
that the child will not be squeezed. Children from 6 to 12 years can usually take
care of themselves, but thev should be watched veryv carefull by the operator. If.
the operator sees any tendency for a child to move about in the seat or to show that
he is not holding on as well as he should, the operator should stop immediately and
not continue the ride until he is certain that the child is secure. Children who do
not follow the .operator's instructions should be removed from the ride.

PASSENGER SAFETY.

The passengers can climb into the seats bv themselves. With a large crowd,
an extra man or two can help to keep the people moving. The handlepar on the seat
will usually lock itself if the passengers do not do it. It does not need the attention
of the operator in most cases, but the operator must not fail to observe whether all
handlebars are locked, and lock any that are not already locked. But be sure that the
lap bar in each seat swings freely, with no binding in the hinges.

The handlebar latches on the seats have been properly adjusted at the factory
but may, after extended use and wear, require readjustment. A handlebar that does
not latch is unsafe. Without the security of the handlebar, the passenger may, with-
out realizing the consequence, lean forward or stand up, exposing himself to extreme
danger of being thrown from the ride. Inspection of the latches is quick and easy.
This is covered in the "seat" section.

The passengers must remain seated at all times while the Scrambler is in
operation, Occasionally someone gets the idea to change positions in a seat with
another person. It is almost impossible to change without opening the handlebar and
at least one of the passengers standing. This is extremely dangerous and should
never be tolerated. That is why the decal is placed on the back of each handlebar,
which says, "CAUTION: Wrile Scrambler is in Motion:

- Keep Handlebar Closed
- Do Not Stand Up"




GENERAL DESCRIPTION

The SCRAMBLER, which is shown in Picture No. Al
is o flot ride which rotates about a large center pole.
This center pole is made of three parts: the mast, which
is the removable top section; the rotating baose; and the
stationary base. The rototing base remains on the sto-
tionory base when the SCRAMBLER is disassembled.
Extending from the center pole are three top and three
bottom sweeps. The top sweeps are supported by the top
sweep tie rods. The unit poles on the ends of the sweeps
hong from the top sweeps, ond the bottom sweeps gre
locked to the bottoms of the unit poles. There are four
seat sweeps pinned to the bottom of each unit pole, and
the outer ends of the seat sweeps ore supported by the
seat sweep lie rods, which pin to the top of the unitpole.
Seqgt brace tie rods fosten to the lower part of each unit
Eoch seat is ottached to the SCRAMBLER by

three pins: two of them connect the bottom of the seat to

pole.

the seot sweep, ond the third pin fostens the seat brace
tie rod to the top of the seat. Three drive unit sections
connect the stotionary bose to the power unit truck

which is located outside the operating circle.

The main center pole turns in a clockwise direction,
while the unit poles turn counterclockwise. This couses
each seat 10 trace a ''star’’ pattern back ond forth across
the operating circle. As each seat reaches the outside of
the circle it comes to a deed stop. From a dead stop, it
picks up speed so that by the time it is possing the
center of the circle it is going obout 25 miles per hour.
This requires about 1,2 seconds. See picture Nos. A2
ond A-3. By the time another 1.2 seconds hove elapsed
the secot has agoin came to o dead stop.

The seats are self-loading and all 12 can be loaded
simultaneously. A moximum of 36 passengers con be
hondled per ride. The stondard model SCRAMBLER haos
a gross weight of 18,087 Ibs., and it is recommended that

it be carried on a von ol least 35 ft. in length, See

Picture No. A-4, ALl
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No. A-5

LOCATION

After you have decided where you want the SCRAM.
BLER to stand you must select the spot for the power
unit truck. Most operotors will probobly waont the power
unit truck close to the ticket office, so thot the operator
can also toke tickets. You should decide this before you
toke the center pole off the van so that the van caon be
spotted properly.

The bose section of the center pole rides on dollies
in the van (see Picture No, A-5}, and the pin locations
for the drive unit section going back to the power unit
truck are located off to one side, so that the unloading
ramps for the center pole base section do not linc up
with the drive sheft going to the power unit. Look ot the
way the base section is sitting in the von and you will

-~ €y

then be able to tell where to position the van for un-
loading.

The SCRAMBLER itself requires a circle 52 ft. in
diometer, ond between the ride and the fence should be o
space at least three feet wide. A square lot 60 feet on
cach side should be adequate if the power unit truck and
ticket office are in the corner of the square. The 32 f1,
diameter circle should be as flat and level as possible,
so that the passengers con step directly from the ground
into a seo! onywhere around the circle. If you set up the
SCRAMBLER on a slight grade, it is better to let it
follow the slope than to level i1, because in leveling
some seats will be close to the ground, while others may
be so high off the ground that the passengers will not be
able to climb into the seats.
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No. B-3

When the base section reaches the bottom of the
ramps, all four wheels stand on the runway channels. See
Picture No. B-3. Next, drop the wheels so that the bose
will lower to the ground. To do this remove the bars
which connect the tops of the dollies. Next, insert the
two 10 ft. long sections of pipe in the doily sockets on
one side of the base. Two men on each pipe pull the

upper ends outward ond downward. See Picture No. B-4.

Lower Dolh qgolites togetner or the two men on ine nigh
side will have to support more than their share of the
weight. If both teams werk together neither team will
have a very heavy load. The dollies are pivoted so that
they ride in an over-center position. In lowering, they
swing back over center, and the closer you get 1o the
ground the heavier the load is. When the pipes nearly
touch the ground the base section hits bottom cnd the
load is taken ofi the pipes so they can be removed from
the dollies. Then lower the other side of the baose sec-
tion.

With the bose section on the ground, toke out the
dollies and pot in the legs. Remove the pin which holds
the dolly in the socket, and then toke out the dolly, as
shown in Picture No. B-5. Toke care that you do not

No. B-6

pinch your fingers with the dollies. After the dollies
are out, put the legs in and pin them in ploce. See Pic-
ture No. B-6. The six pins thot hold the legs in the base
are Jonger than the rest of the assembly pins. This size
of pin is used in no other place in the SCRAMBLER.

B-2
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With the mast resting on the base section lift the top
of the mast to a vertical position, as in Picture No.
B-10. It must drop straight down on three large shear
pins on the top of the rotating base. |f the most binds on
these pins raise the low side of the most with o crowbor
to drop it down over the shear pins.

To toke off the most lift it straight up until it cleors
the large shear pins. To do this, pry vp on the near side
the hinge blocks ond at the
same time pull the top of the mast toward you. This will
lift the most high enough to clear the shear pins. Then

with tweo crowbars under

lay it over on 115 side ond [ift it off onto the van.

When you raise the mast do not mosh any of the wires
on top of the rototing base.

No. B-11

Drive in the long hinge pins after starting all three of
them. See Picture No. B-11, Be sure that the hairpin
holes in the hinge pins are horizontal when you start. [f
the hinge pin turns as you drive it you can straighten it
with o punch inserted in the hairpin hole. See Picture
No. B-8. These pins connot be turned after the whole
SCRAMBLER is set up. The three hinge pins are pointed
on each end end may be driven from either end. Use the
driving rod supplied. This rod has a recess in the ond
which fits the pointed ends of the hinge pins. It is
smoller in diometer than the hings pins, and will center
itself on the point of the hinge pin. Do not use o drift
pin because it may slip to one side and cut into the side
of the pin holes. This will not happen if you use the
special driving rod.

Before you drive in the hinge pins, coat them lightly
with grease. These pins drive in and out easily if kept
well greased. When the SCRAMBLER is not balanced
these pins somelimes turn or shift slightly. A dry pin
may squeak but a little grease will stop the noise.

THESE HINGE PINS MUST BE LOCKED WITH HAIR-
PINS OR THEY WILL WORK OUT. See Picture No. B-12.

No. B-12

If these three hinge pins are not through oll 48 hinge
blocks, do not operate the SCRAMBLER because the
center pole would then be structurally unsound.

HANGING THE TOP SWEEPS TO THE CENTER POLE

Attach the top sweeps after the center pole is com-
pleted. Slide the top sweep back to the center pole and
lay it flot on the van fleor. Lift the end next 1o the
center pole and pin it in ploce. See Picture Mo. B-13.

|
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Man con guide the the pole up through

sweep bearing, when the winch lifts the pole

van flogr,

e top side of the Sweep. See Pi..
ture No. B.19, Sometimes in troveling this se”-olr’gning
bearing will turn upside down. [f this heppens the gears
will noy mesh Properly,

Raise the unit pole through the bearing as far as iy

will go, g shown in Picture No, B-20. Insert the spliy

f,. collar so that the small end wifj drop down inside the
- bearing when the coble i slockened, See Picture No,
B-21. Slacken the coble ond the 'i.n.nif pole drops 1o its
operating position hanging from the top Sweep os shown

in Pictyre No. B-27.

When the SCRAMBLER is used portably the ey
screws which lock t1he bearing inne, face to the ynjs
pole need noy be used, but in 4 Permanent installgtion
itis good Practice to tighten these set scrows,

HANGING THE BOTTOM SWEEPS ON THE UNIT
POLES AND PINNING THEM TO THE CENTER POLE

Slide the bottom SWeep on edge 1o the reqr of the von
with the pin connections towgrd the center pole. Re.

Position the winch cable so thgt jy hanas down o, ..




LOCK ALL PINS WITH HAIRPIN COTTERS AS
SOON AS THEY ARE INSTALLED.

With the outer end of the sweep resting on the van
floor, pin the top sweep tie rods, as shown in Picture
No. B-14. Raise the outer end of the tie rod so that the
pin will drive in the top of the mast without binding.
Pin both tie rods to the top of the mast first. The outer
ends of the tie rods can hang free but put no weight on
them or the rods will bend easily.

Next, lift up the outer end of the top sweep. As it
rises, both tie rods must be guided onto the top sweep

No. B-14

clevis plate at the same time. As soon as the holes are
aligned drive in the pins. Do this quickly because this is
one of the heaviest pieces you will haove to lift. See
Picture No. B-15. Many operators hang all three top

sweeps before hanging unit poles or bottom sweeps, ‘»

See Picture No. B-16.

SUSPENDING THE UNIT POLES FROM THE TOP
SWEEPS

You are furnished o small dolly to assist in getting
the unit poles and bottom sweeps off the van and onto
the SCRAMBL.ER. This dolly hooks over the edge of the
top sweep clevis plate and drops down inside the outer
end of the top sweep. See Picture No. B-17. The smoll
sheave in front handles the unit pole. Drow the winch
cable over the sheave and down between the sheave and

the 1op sweep. Roll the unit pole to the rear of the van,
and hook the cable inte the unit pole as shown in Pie.
ture No. B-187 Here the pole balonces on the coble. One

No. B-16




BE SURE TO LOCK THESE PINS WITH HAIRPIN
COTTERS.

( With the sweep centered on the unit pole, raise the
(.bonom sweep with the winch so that the stub shaft goes
through the bearing. The shaft may bind in the bearing.
The bearing is self-aligning ond is perhaps cacked to one
side. The set collar on this bearing must be next to the
ground. Sometimes this bearing also turns upside down
when it is riding on the truck. Tap the inner race slightly
if it needs to be straightened. Stand on the sweep and
shift your weight from side to side; this slight twisting
of the sweep frequently starts the beoring on the unit
pole. Raise the sweep os high as it will go freely, to
provide plenty of cieorcnce for the bottom split rings.
However, if the cable is too tight the teeth of the bevel
gears bottom on each other, and the sweep bends slightly,
causing the beoring to pull down and awey from the unit
pole. Then the split rings will not go in until you have
slockened the cable. It should not be necessary touse a
pry bor to raise the outer end. Be sure thot your cable is
neither 100 loose nor too tight before you use a pry bar.

The stub shoft on the bottom of the unit pole is simi-
lar 10 the one ot the top, but the split rings are positioned
differently. At the top the split rings drop down inside
the top sweep bearing, but at the bottom the entire split
~ ring is below the bearing. The shoulder goes next to the
’ .beoring as shown in Picture No. B-27. Align the holes in
the split rings with the hole in the stub shaft, and then
slip the locking ring over the outside of the split ring as
in Picture No. B-28. Turmn
in line with the others. Then install the large safety pin
through the locking ring, split ring, end stub shaft as
shown in Picture No. B-29.

it until the holes in it are

Inspect this safety pin carefully .‘geuch time it is used
to be sure thot it is not domaged. If this safety pin comes
out of its hale for any reason while the SCRAMBLER is

operating there will be nothing to hold the locking ring
in place. The locking ring could then fall off, followed
by the split rings shortly thereafter. Nothing would then
hold up the bottom sweep, and if it dropped to the ground
while the SCRAMBLER was turing your SCRAMBLER
would be damaged very severely. This is a very good
way of locking the bottom sweep on the unit pole, and
you should not be afraid of it, but at the same time you
should know what might happen if you don’'t do what
you are supposed to do. Any time the safety pin shows
any sign of brecking you should replace it immediately.

No. B-29

DISMANTLING THE SCRAMBLER

To take down the SCRAMBLER, simply re-
verse the operation of erecting it. Until you are
thoroughly familiar with all phases of putting the
SCRAMBLER together or tearing it down, do not
try to moke speed. First learn how to do every-
thing right, and after that the speed will come
naturally.

B-8
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the top swerp a5 <hzwo n Pictuie No. B )2 With the
buttom sweep still cn edge, two men greb b~ large end

T — . t—

No. B-25

of the sweep and pull it almost off the van.The smoll end
of the sweep is heavy. Use the hoist to handle thot end.
The two men hold the big end of the sweep, while the
cable hook is hooked under the edge of the slip clutch
guard as shown in Picture No. B-24. Connect to the top
side of the sweep (the battom slip clutch guard has o
drain hole in the center), With the winch coble hooked 1o
the guard the sweep will right itself As the winch lifis
the end of the sweep the two men on the other end con-
trol it, while o third man grasps the sweep neor the point
at which the coble is attached. As the cable tightens,
the sweep swings out toward the cenfer pole and also
swings in toward the unit pole. The third man pushes on
the unit pole and pulls on the cable to hold the sweep
away from the unit pole. See Picture No. B-25. As soon
os he hos it to one side then the man on the winch fowers

the coble immediately so that the bottom sweep drops
down around the side of the unit pole. As soon as the
sweep clears the side of the unit pole and swings down
underneath, the two men on the other end of the sweep
swing it into position and drive in the pins. See Picture

No. B-24.

——
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SCRAMBLER GABLE LIGHTS

On one end of each gable light panel is o short piece
of pipe, ond in this pipe o small cross pin sticks out of
one side near the end. if ot any time this crosspin gets
broken off order @ new cssembly for the end of the light
ponel, and do not try to repair it yourself. It is very
important thot this crosspin be there, and instalied
properly. Some SCRAMBLERS have come back to the
factory with this port improperly repoired, or home-made

and in at least one cose this was responsible for the
light ponel coming loose and dropping down while the
ride wos in operation. Always use genuine Big Eli parts,
in good condition,

This end of the light panel fits into o smell plate
welded in the side of the top sweep. This plate shows
in Picture No. C-4. The pin must go through the slot so
that it is free to turn behind the plate. Until you are
thoroughly familiar with how to hold the panels so the
cross pin will pass through the slot, have someone help
to guide the pin through the slot. One man must handle
each panel to prevent bending or twisting of the light
panels. Une right hand ond one left hand panel must be
raised together. These panels differ only where they
come together at the point. The bent plates extending
beyond the end cf one panel must fit inside the other.
It is possible to put together two which hove no plates
but you will loter find yourself trying to put together
two which have plates, ond they won’t assemble. There-
fore, be sure you have o right ond o left.

Bring the two ends of the ponels together, with the
gable light tie rod between them as shown in Picture No.
C-5. This tie rod should lie with the hook end away from

1

the center pole, and the bend of the hook must be against
the ground. See the detail in the circle an Picture No.
C-5. Slip the two gable light panels en the 1'" cresspin
of the goble light tie rod and lock them in place with
hairpin cotters. Attach the short jumper which connects
the two light panels at the point of the gable. See Picture
C-6.

C.2




SCRAMBLER LIGHTING

The SCRAMBLER can be equipped with five different
standard lighting systems:

A) The sweep lights, which lie directly benegth
the top sweeps (standard and deluxe model
SCRAMBLERS)

B) The gable lights, which begin near the outer
ends of the top sweeps and rise to a point be-

tween the sweeps (stondard and deluxe model
SCRAMBLERS)

C) The mast lights, which rise to o point directly
obove the center pole (stondard model SCRAM-
BLERS only)

D) The cluster lights, which cre vertical lights
positioned directly obove each unjt pele (stan-

dord and deluxe model SCRAMBLERS)

E) The funnel lights, which are thirty light panels
surrounding the top of the center pole and form-

ing an open-topped funnel (deluxe model SCRAM-
BLERS only)

While it is entirely possible to instoll the lights
after the SCRAMBLER is completely assembled, you will
find it is easier to do right ofter the top sweeps, unit
poles, and bottom sweeps are pinned in place, and before
the seot sweeps and seats are added,

SCRAMBLER SWEEP LIGHTS

The sweep lights are the first to be installed. Hold
the panel as shown in Picture No. C-1, so thot the short
section of pipe that extends beyond one end points to-
ward the center pole.

Insert this pipe in the hole that is obove the mast
porthale os shown in Picture No. C-2. Hold the strip up
to keep i{rom bending the pipe and then walk along the
bottom "sweep to the other end of the light strip. Watch
your step as you wolk along the sweep. There is an

No. C-]

angie plate with a 1"’ hole in it on the outer end of the
light strip. A short 1"* diameter shoft is inside the top
sweep near the outer end. Slip the angle plate over the
end of this shaft and lock it in position with o hairpin
cotter as shown, or a klik-pin. See Picture C.3. A hairpin
cotter should be installed with the open end down, ond o
klik-pin with the head of the pin on ftop. Always use
Big Eli hairpin cotters or. klik-pins, and be sure that
each one is in good condition. In this location, a broken
or missing hoirpin cotter or klik-pin could oliow the
sweep light to move outward and drop off the 1" pin,
The sweep light could then fall, with the great possi-
bility of striking and injuring one of your possengers,
and so it is very important that you use the right kind
of hairpin cotter of klik-pin, in good condition, so that
this cannot happen. A sweep light thot is not locked in
place will walk off the pin in a very short time. This
completes the installation of the top sweep light panel
except for connecting the electrical jumpers from the
breaker box inside the mast to the sweep light twist
lock sockets.
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SCRAMBLER MAST LIGHTS

The most light panels ore the three short ones which
ore fastened to the mast. See Picture No. C-9. Down
from the top of the mast ponel is o bent plate and rod on
the back of the strip. Insert this rod in a hole in the 14"
thick plate ot the top of the mast. See Picture No. C-10.
After it is storted in the hole, guide the slotted plate on
the other end of the panel in behind the hook ond cross-

pin, as shown in Picture No. C-11. This will lock the
hook so that it cannot jump off the crosspin. The weight
of the mast light panel will hold the panel in place.

Power goes from the slip rings to the breaker box
inside the most, ond jumpers from the breaker box
connect to the twist lock sockets in the most light
pﬂnels.




Push the hook end of the tie rod toward the center
pole, as shown in Picture No. C-7. The point of the
gable rises next to the center pole, travels to a vertical
pesition, ond begins to descend over center oway from
the center pole. At afl times while raising or lowering
the goble lights be coreful that the strips do not bind on
eoch other or in the slotted plates on the ends, or you
may domage them severely.

L .,

When the gable has reached this position, the hook is
in line with o short crosspin in the corner of the mast.
Seec Picture No. C-8. Drop this hook over the crosspin
ond the gable lights will hold their position by their own
weight. This completes the installation of the gable

lights,

[t you have the Deluxe Model SCRAMBLER, you are
provided with a locking plote which is to be inserted
behind the hook of the gable light tie rod, as shown in
Picture No. C.8.5. On a Standard Model SCRAMBLER
the mast light panel serves to lock the hook of the

gable light tie rod.

C-8.5
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SCRAMBLER FUNNEL. LIGHTS

Funnel lights are furnished as standord equipment
only on deluxe model SCRAMBLERS. The assembly con-
sists of thirty light panels, eoch of which hos three
fluorescent lemps; a top and bottom mounting ring; mount-
ing angles; and electrical jumpers.

To install the funnel lights five steps are necessary:
1Y Pinin place the mounting angles.

7) Bolt the large top ring to the mounting angles.
3) Setin ploce the bottom ring.

4) Position the thirty light panels.

5} Complete the electricel connections.

The following description will show in detail how to
corry out each step.

There are three mounting angles. Each angle has two
1" holes on one end and a single bolt hole on the other.
These angles show clearly in Picture No. C-17. Note that
the ongle has a slight twist 1o it. Because of this twist
the angle can be used in only one way. The angle must
be pinned into the top of the mast so that the other end
is upright and not standing ot an angle. it is easy to
instoll these angles when you ore setting up the SCRAM-

BLER; then you just stand on the top sweep and hold
the angle in ploce when you pin the top sweep tie rods
to the mast. If the SCRAMBLER is already set up, the.
iob will be a little tougher. You must take out only one
pin at a time or the sweep will fall, but before you take
out ony pins place a jack under the bottom end of the
unit pole on that side and raise the unit pole until the
load has been taken off the top sweep and the unit pole




SCRAMBLER CLUSTER LIGHTS

Na. C-12

The cluster light assemblies are easily installed.
There are three of these assemblies, and one is located
on the outer end of each top sweep directly above each
unit pole. Atiaching the cluster light to the top sweep
consists simply of sliding it on and attaching one thumb
screw. On the bottom of the assembly there are flat
bars extending out to the side, with o sharp bend on the
end of each bar. These are made so that they slide over
the top flange of the channel thot makes up each side
of the top sweep. Slide the cluster light assembly on the
sweep as far gs it will go, until the vertical bar on the
bottom of the assembly butts against the outer end of
the top sweep. Shift it around until the hole in the bar is
lined up with the threaded hole in the end of the sweep,
then screw in the 3 8" thumb screw supplied, as shown
in Picture No. C-13. Be sure that this thumb screw is
pulled up tight. it the bolt is cilowed to work foose ond
fall off, the rotation of the SCRAMBLER will throw the
cluster light off the top sweep into the poths of your
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passengers, so BE ABSOLUTELY CERTAIN THAT
THIS THUMB SCREW IS TIGHT. CHECK IT FRE.
QUENTLY TO MAKE SURE IT STAYS TIGHT.

Complete the electrical connection by connecting the
cluster light assembly 1o the twist lock socket on the
outer end of the gable light panel, as shown in Picture
No. C.14,

The cluster light is provided with a wooden crate, as

shown in Picture No. C-15. Always carry it in the crate L,

to protect it in shipment.
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Electrical Cole, With the panels all in place, they con
be secured to the bottom ring by inserting a cotter key
through the hole in the rod on the bottom end of each
light panel, and then spreading the cotter key to lock
it in ploce. However, experience shows no tendency for
these panels 1o rise up out of the sockets.

All SCRAMBLER lighting is three.conducter,
grounded. This is all connected when your SCRAMBLER
is delivered, but in the event you should have 1o re-
connect the wires to the brushes or to the rings be sure
that the green (ground) wire in the light panels mokes
contact with the white wire which has been painted green

on the ends and which comes up out of the center pole.
Contact white to white, and black on the lights to either
black or red wires coming out of the center pole. Two

sets of electric brushes are used to minimize the lood

"carried by each, and so you should try to divide the

lighting load between these two sets of brushes, by
always being careful to connect no more than five funnel
light panels together and into one jumper,

This completes the instollation of the SCRAMBLER
funnel lights.

C-8




begins to rise up out of the bearing on the top sweep.
Then drive out the pin that will go through the end of
the ongle. Swing the outer end of the ongle around so
that it is porallel with the two top sweep tie rods. Drive
in thot pin and lock it in place with o hoirpin cotter.
Then drive out the second pin, swing the angle around
until the holes are lined up, drive in the second pin, and
lock it with a hairpin cotter. You may find that the sweep
will sag when you remove a pin, and you may not be
able 1o get the pin hales to line up againunless someone
pushes up on the end of the sweep with o pole. When you
have finished, the three angles will be sticking out in
three directions at the top of the mast. The three angles
must be on top of the tie rods, as shown in Picture No.
C-17, or the light panels will not fit.

No. C-18

The large ring rests on, and bolts to, the outer end
of each angle, os shown in Picture No. C-18, which
shows this connection when viewed from above. It will
go on in only ene way. The small angles on the ring
must lie against the vertical legs of the mounting engles.
If the ring is upside down the mounting angles and the
short angles will not lie ogainst each other and you
will not be able to bolt them together. Install the bolts
to connect the ring to the mounting angles os shown.

Set in place the bottom ring as shown in Picture No.
C-19. Notice the circulor cutout on the outer edge. This
cutout is necessory when you drop the ring down in
ploce between the three legs of the mast. Line up the
cutout as shown and it will clear the mast leg as you
lower it. With the ring horizontal, slide it around until
the three notches on the outer edge fit down over the
triangulor bracing plates directly underneath. Unless
this is done the holes in the bottom ring will not be
properly positioned for the light panels. This completes
the installation of the bottom ring.

Position the thirty light ponels. Heondle them care-
fully to avoid breaking the lamps or bending the panels.
In the middle of the t -0 qide of eoch ligit ool there

is o plate with a bent rod welded to it. Slide the rod down

‘through the rectangular eye on the inner side of the
large top ring, @s shown in Picture Nos. C-18 and C-20.

No. C-20
Then guide the rod on the lower end of the light panel
through the hole in the bottom ring as shown in Picture
No. C-21. The bottom ring is held in place by its own
weight, so as you odd the light panels do not put them oll
on one side or the bottom ring may tip. Twenty-four of the
panels ore olike, with a male and a female twist lock
socket on the lower back side of each one. Six panels
have only a female socket on each. There are nine
jumpers coming oul of the top of the breaker box inside
the most as shown in Picture No. C.22. With three of
them connecting to the top sweep light panels, the other
six connect to the funnel lights, Therefore, with 30
funnel light panels, five of them must be interconnected
into each jumper coming from the breaker box. Inter.
connect them with the short jumpers as shown in Picture
No. C.22. The fifth panel in each grouping must be the
one which has only a single femole twist lock socket on
it. Connect no more than five ponels into each jumper in

order 1o stay within the reouirements of the Mutionel
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ATTACHING THE SEATS TO THE SEAT SWEEPS

_ One man con handle o seot if necessary, but it is
much easier 1o guide it inte its pin connections if two
men hold it. See Picture No. D-5. You connot install the

No. D-§

seat incorrectly. Drive in the two bottem pins first with
the outer end of the seat lowered. See Picture No. D-6.
Then raise the seat until the third pin connection lines

up, and drive that pin in. See Picture No. D-7. All three
of these pins should go in quite easily. Be very careful
when you install them thot you do not damage the olumi-

num seat.

The entire seat weighs about 114 Ibs. ond is easy to
handle. However, to keep the seat in good condition take
care to keep from nicking or scratching it. The strength
of the aluminum seat is in its alloy sheet covering on the
outside and the inside. Every nick and gouge will reduce
strength of these covering sheets. There are ‘'sled
runners’’ to protect the bottom of the seot when it is
scooted. Do not pound on the assembly pins more thanis
absolutely necessary, becouse misalignment that requires
excessive hommering may cause permanent domage fo the
structure which supports the pin connections.

The bottom pin connections are bolted in place with
six '{"" cap screws. They are screwed into self-locking
nuts which ore riveted inside the seat. If any of these
cap screws are bocked out of the holes, tighten them to
a torque lood of 5 fi.-lbs. Similar bolts hold the top pin
connection to the seat. They are under the block in the

top of the seat.

AFTER YOU HAVE THE SEAT PINNED IN PLACE

WITH ALL THREE PINS, LOCK THE PINS WiTH HAIR-
PIN COTTERS.

This concludes the hanging of the seat to the seat
sweep.

D-2
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DIRECTIONS FOR INSTALLING SEAT SWE EPS, SEATS,
DRIVE UNITS, AND POWER UNIT TRUCK

HANGING THE SEAT SWEEPS ON THE UNIT POLES

There are two lengths of tie rods remaining 1o be in-
stolled. The longer ones support the seat sweeps, and
should be pinned in ploce all around the SCRAMBLER
before any seat sweeps are positioned. All the tie rods
are identical on each end ond they are ol interchange-
able. Pin them to the tops of the unit poles.

LOCK THE PINS WITH HAIRPIN COTTERS. See Picture
No. D-1,

Neo. D-)

Let the tie rods hang by the top pin connections while
you position the seat sweeps. Do not beor any weight on
the tie rods or you might bend them.

After all the tie rods are pinned, attach the segt
sweeps. Pin the sweep to the unit pole os shown in Pic-
ture No. D-2. Move to the other end of the sweep and
guide both tie rods onto the clevis plate as the sweep is
raised into position. See Picture No. D-3. Drive in these
two pins. This completes the hanging of the seat sweep
on the unit pole,

No. D-3

Pin the short tie rods into the bottoms of the unit
poles next. See Picture No. D-4. These fie rods are olso
interchangeable and identical on both ends. Slip them
over the }2"" plate set on an angle near the bottom of the
unit pole, and let the tie rods hang until you have the
seats in place. When you must drive out these pins, you
may find the holes below to be of some help.

LOCK ALL PINS WITH HAIRPIN COTTERS.

bu
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PINNING THE THREE DRIVE UNIT SECTIONS
TOGETHER AND TO THE CENTER POLE.

. A plywood floor is fastened to the top side of each

drive unit section. Only one end of the section will fit
on the pin connections at the center pole. See Picture

No. D-13.

The remaining two sections con be added on in only
cne way. The three sections ore interchangeable, but you

will probable find installation easier if you will always

install them in the same order.

No. D-14

AFTER ALL OF THE PINS ARE DRIVEN, DO NOT
FORGET TO LOCK THEM WITH BAIRPIN COTTERS.

Since the outer drive unit section must be roised, the
brake coble must be held down so that passengers will
not trip on it os they walk over the drive unit. The brake
cable guides will help to do this. Before two drive unit
sections are pinned together, hook in the broke cable
guide and then drive in the pins. As you face the center
pole the broke cable guide hooks into the right hond side
of the drive unit connections as shown in Picture No.

D-14.

Be sure that the unit poles pass of least 3!3"" above
the drive unit as shown in Picture No. D-15. The center
pole will bend very slightly when the SCRAMBLER isn't
looded evenly on oll sides, and you must have clearance
between the unit poie and drive unit to allow for this
bending. The three sections of drive unit do not need to
lie perfectly flat. The outer section must be roised to
connect it to the power unit truck. The shoft couplings
will ollow some misalignment, but the sections should be
as straight and flat with each other as possible, becouse
this will moke the couplings last langer.

D-4




OPENING SEATS

— et

Open the seat handlebar as shown in Picture No. D.8,
Pull the seat cushion forward to remove the pressure on
the footbottom, as shown in Picture No. D-9. Fold up
the lap bar and then swing the foothottem forward and
up oul of the way so that the seat cushion can be re-

turned to its original position. See Picture No. D-10.

Lower the footbottom to operating position, with the reor

lip on the footbottom over the lip of the sear cushion.
Lower the lap bar, close the handlebar, insert the lecking
pin, and hang the step over the end of the footbottom.
See Picture No. D-11. Finally, fock the step to the foot-
bottom and the footbottom 1o the seat with the three
Airloc fasteners, as shown in Picture No. D-12. These
quarter-turn fusteners con be locked with the special
tool provided, a large screw driver, or o coin. All three
of these Airlocs must be fastened. If oll three are not
locked, evpensive damoge to the seot con occur, Finally
re-check fo be swre - 0 he foothattom is hoiding dawn
the cushion. This ompletes the assembly of the scor

10 the SCRAMR) o
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DIRECTIONS FOR CONNECTING CHAIN COUPLINGS ANU BRARE LADLLS

No.

£.3

CHAIN COUPLINGS
All the drive shafts in the SCRAMBLER are con-

nected with {lexible chain couplings. The seven roller
chaoins installed each time the SCRAMBLER is set up
are all the same, even though the chain sprockets do not
all have the same inside dimensions.

There is a chain coupling on each end of each drive
unit section and on the end of ecch bottom sweep next

to the center pole. The following procedure should be
used:

A) Alignl both chain sprockets so thot the teeth are
opposite each other. Before ottaching any chains eoch
shalt should turn freely without any other shoft turning.
If another shaft is turning then the sprockets are binding
against eoch other and the drive units musi be blocked
to relieve this binding. This should not hoppen on the
bottom sweeps, becouse they remain flat all the time.
Be sure that all shafts will turn freely before attaching
any chains.

B} Feed the chain over the sprocket teeth so that
the two ends come together ot the top. See Picture No.

E-1.

C) The removable connecting link consists of three
parts: removable pin link, removable flat link, ond fock-
ing spring. With the chain wropped around the sprockets,
insert the removable pin link into the two ends of the
chain. See Picture No. E-2. This will hold the chain

whife you are locking it.

D) Slip the removable flat link over the protruding
pins of the removable pin link, and squeeze the two
ports of the connecting link together to expose the
grooves in the crosspins. This is not easy if any of the
parts are dirty, so clean them before you stort.

E) A pocketknife is very useful in springing the
locking spring on the pins. See Picture No. E-3. One end
of the spring is slit while the other end is closed, Snap
the slit end over one of the pins. When you have it seated
in the pin groove, slide the spring along the groove until
the solid end of the spring is scated around the pin. The
siit end should then be directly over the remaining pin,
Snap one side dowa into the groove, and spring the other
side into ploce with a pocketknife. If the spring does not
snap ali the way into the groove replece it with onother
spring. This is very important on the bettom sweeps,
because the brakes thot stop the unit poles ond seats
from turning oct through the beve! gears and drive shafts;
if the chain coupling comes apart because a bad locking
spring is used, there'will be no brokes on the unit pole
and the four seats fastened to it. Therefore, use your
best coupling chains and springs on the bottom sweeps.
The locking springs ore inexpensive, so keep extra ones
on hand ot oll times.

E-l




PINNING THE POWER UNIT TRUCK TO THE
OUTER END OF THE DRIVE UNIT.

To move the power unit truck from the van, move the
two runways closer together so that they are spaced the
same as the two wheels on the engine truck. Set the

runboard for the third wheel! between the two ruaways,
ond support this board with short 2" by 2'* boards that
will reach from one ramp to the other. Angle stops for
three of these boards have been welded 1o one side of
each ramp. See Picture No. D-16. If you do not support
the center runboord it will sag and the engine truck frame
will drag.

Head the power unit 1ruck down the romp with the two
wheels in front. You will find an eye on the other end of
the truck for connecting to the winch cable. The wheels
of the power unit truck are small, and will sink in soft
ground, so keep them rolling if possible until the power
unit is in position to pin ta the drive unit. If the ground
is too soft to do this, you may save time by re-spotting
the van so that the power unit truck will be in its operat-
ing position when it reaches the bottom of the romps.
When the ground is extra soft some operators use the run-
way channels as o platform for the power unit truck.
Usually this will not be necessary. Driving the two pins
locates the engine truck properly. See Picture No. D-17.

LOCK BOTH PINS WITH HAIRPIN COTTERS.

la
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ELECTRICAL WIRING FOR SCRAMBLER LIGHTING

Drawings ond wiring diagrams for all lighting on

’ your Big Eli Scrambler are included in this Section.

All light fixtures furnished are designed to use about
120 volt, 60 cyele power, A '‘three-wire’’ system is used
inside the light ponels, which provides o “‘hot’ line
and o neutrol for carrying current, plus a third conductor
for grounding the ride structure. The sockets in the light
ponels are individually grounded to the frome, and the
electrical jumpers carry the ground connection through
the collector rings to the base terminal block.

The internal wiring of the SCRAMBLER base assem-
bly has been designed to accommodate either “split-220
volt'" power or 120 volt power. DO NOT CHANGE THE
INTERNAL WIRING. IT HAS BEEN CONNECTED
PROPERLY FOR “SPLIT 220" VOLTS UNLESS
ORDERED FOR 120 VOLTS.

Many parks ond portable operatars have avoileble
3-phase, 220 volt power. It is customory in this type of

power to have olso a "'neutral’’. In the “'split-220"" type
of service, the neutral with one hot wire will provide o
120 volt lighting cireuit. Two of the three “‘hot’" wires
in the 3-phase system con be used in this way, and they
must be identified by measuring the voltage (120 volts)
to the neutral, because the third ‘‘hot” wire will deliver
approximately 200 volts between it and the neutrol, ond,
if used for lighting circuits, would bura out lamps and
ballasts.

DO NOT CONNECT 220 VOLT POWER TO THE
SCRAMBLER LIGHTING CIRCUIT UNLESS THE
NEUTRAL AND THE TWO 120 VOLT LEGS HAVE
BEEN CORRECTLY IDENTIFIED AND PROPERLY
CONNECTED. DO NOT GUESS. GET A QUALIFIED
ELECTRICIAN IF YOU ARE IN DOUBT.

A 33.foot four-conductor rubber-covered cable, wire
size No. 6, is furnished for carrying power and ground
from the switch box to the base terminal block. A sixty
(60) ampere fuse capacity switch box for all lights is
furnished with o metol bracker for mounting to the power
unit truck. The bex is of roin-tight style with three fused,
switched termingis ond o non-fused, non-switched ter-
minal for the grounding connector. See Picture No. F-1.
Both the four-conductor cable and the switch box have
adequate capacity for both Standaerd and Deluxe Model
SCRAMBLER lighting when “‘split 220"" volt power is

vsed.

CONNECTING INCOMING 'SPLIT 220" VOLT POWER
TO THE SWITCH BOX, AND FROM THE SWITCH BOX
TO THE BASE TERMINAL BLOCK

If your incoming ''split 220" volt power cable has
four conductors, they should be color coded as follows:
“"hot”’ (red and black), neutral (white), and ground (green).
Connect eoch of the two "‘hot' cenductors (red end
black), ond the neutrol conducter {white}, to the appro-
priote line termincls at the top of the switch box. Con-

MNo. F-1

nect the ground (green) conductor to the non-fused, non-
switched terminal in the top of the switch box.

With four-conductor power coming into the switch box,
the four conductors of the 33.-foot drop which goes
between the switch box end the base terminal block
should be color coded the some, so that black is connec-
ted to block, red to red, white to white, ond green to
green,

Often portable operators get their “‘split 220 volt"
power from their own portable generotors. Usually there
is no ‘'system ground'’, or in other words each ride is
grounded individually, and there is no ground wire going
back to the generator. A three-conductor cable is then
used. In this case the black ond green wires are “'hot”,
and the white is neuvtral. THIS 1S A VERY IMPORTANT
POINT THAT SHOULD NOT BE OVERLOOKED. WiTH A
THREE-CONDUCTOR CABLE and ''SPLIT 220 VOLT"
POWER THE GREEN CONDUCTOR 1S "HOT' AND
MUST BE CONNECTED TO A FUSED, SWITCHED
TERMINAL IN THE SWITCH BOX. IF YOU CONNECT
THE GREEN CONDUCTOR OF YOUR INCOMING
“SPLIT 220 VOLT" POWER TO THE UN-FUSED,
UN-SWITCHED TERMINAL IN THE SWITCH BOX, YOU
WILL BE CONNECTING POWER DIRECTLY TO THE
STRUCTURE. THIS IS HIGHLY DANGEROUS AND MUST
NOT BE DONE.
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Putting together these chain couplings is tedious, but
with a little practice you should have no trouble putting
one together in g minute. When disconnecting the coup-
ling, remember that the locking spring may spring off into
the grass or mud when you release it.

BRAKE CABLES

There are three broke cables: one cable passes
through the equalizer and connects to each brake, the
second cable connecis to the broke coble equalizer and
to the end of o long cable which extends back to the
power unit. Connect the first cable first. Insert one end
of the cable through the eye of the lever of the broke on
your right as you stand on the drive unit and face the
center pole. Slip on the short sleeve and insert the hair-
pin cotter 1o hold it. The cable is around the sheave in
the brake cable equalizer. Run the other end of the cable
around the back side of the center pole to the other
broke, by feeding it through the cutouts and around the
sheaves in the legs. Connect it to the second brake in
the same way that you did the first. See Picture No. E-4,

No. E-4

Next, connect one end of the remaining short cable
to the socket of the brake cable equalizer, pass the cable
cround the sheave in the leg next to the drive unit, and
fosten the other end of the cable to the connecting
sleeve. There is o turnbuckle and an eye on one end of
the long cable. Move the broke ratchet handle on the
power unit truck as far as possible toward the center
pole. Slip the eye of the turnbuckle over the pin near
the bottom of the brake ratchet handle after removing
the wing nut ond washer, and then replace the wing nut
and washer,

Next, run the cable through the brake cable guides on

he side of the drive unit, by removing the outer hairpin,
iliding the sheave out until the cable will slip on,
iliding the sheave back, and replacing the hairpin.

Alter the drive unit chain couplings are connected,
set 1n place the sheet metal covers as shown in Picture
No. E-5. Fasten the other end of the fong cable in the
zonnecting sleeve Sce Picture No. E-6.

—— e

No. E-6

This completes the assembly of the broke cables,
but some adjusting of the turnbuckles may be necessory.
As you pull the brake ratchet handle away from the center
pole, you will tighten the cable. This turnbuckle was
adjusted when your SCRAMBLER wos set vp and operated
in the factory, but you may need 1o change the adjustment
os the brake shoes wear or the cable stretches. I you do
make any changes be sure to adjust alto the link con.
necting the brake ratchet hondle to the clutch lever,
by adding or removing washers, as shown in Picture No.
E-7. When the brokes are set, the clutch lever should
have moved for enough forward so that the clutch is
completely disengoged,

-y
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GROUNDING

If your incoming power does not include a ground,
then the following informotion which haos been taken
directly from the National Electrical Code will indicate
how you should provide a proper electrical ground, or o
““made’’ ground as the Code describes it.

250-81., Water Pipe. A metallic underground water
piping system, either local or supplying a community,
shall always be used as the grounding electrode where
such o piping system is ovailable, Where the buried
portion of the metollic piping system is less than ten
feet {including well casings bonded to the piping system)
or there is some likelihood of the piping system being
disconnected, it shall be supplemented by one or more of
the grounding electrodes recognized in Sections 250.82
and 250-83.

250-82. Other Available Electrodes. Where a water
system as deseribed in Section 250-81 is not available,
the grounding connection moy be made to any of the

following:
{a) The metal frome of the building, where effectively
grounded.
(b} A continuous metallic underground gas piping
system.

(c) Other local metallic underground systems, such
as piping, tanks, and the like,

250.83. Made Electrodes. Where electrodes described
in Sections 250-81 ond 250.82 ore not availeble, the
grounding electrode shall consist of a driven pipe, driven
rod, buried plote or other device approved for the purpose
and conforming to the following requirements;

{a) Plate Electrodes. Eoch plote electrode shall
present not less than 2 sq. feet of surface to
exterior soil. Electrodes of iron, or steel plates
shall be at least 1/4 inch in thickness. Electrodes
of non-ferrous metal shall be at teast 0.06 inch in
thickness.

(b) Pipe Electrodes. Electrodes of pipe or conduit
sholl be not smaller thon of the 3/4 inch trade
size ond, where of iron or steel, shall have the
outer surface golvanized or otherwise metal-
coated for corrosion protection,

(¢} Rod Electrodes, Electrodes of rods or steel or
iron shall be at least 5/8 inch in diameter.
Approved rods of non-ferrous materials or their
approved equivalent used for electrodes shall be
not less than 1/2 in in diometer.

(d) Instaliction. Electrodes should, as far as prac-
ticable, be imbedded below permanent moisture
level. Except where rock bottom is encountered,
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With the incoming "split 220 volt" power carried in
three-conductor cable into the switch box, the 33-foot
rop should be connected at the switch box, black to
lock, white to white, green (incoming) to red (33:foot
iop), ond the green conductor in the 33-foot drop should
¢ connected to o "‘mode'’ ground as described in the
ationol Electrical Code. (See the special section on
Grounding™.) WITH INCOMING “'SPLIT 220 VOLT"
OWER IN A THREE-CONDUCTOR CABLE DO NOT
ONNECT THE GREEN CONDUCTOR OF THE INCOM-
iG CABLE TO THE GREEN CONDUCTOR OF THE
3.FOOT DROP.

Connect the other end of the 33-foot drop to the base
:rminal block on your SCRAMBLER, which has four

wrminols on it. See Picture No. F.2. The internal wiring

No, F-2

the SCRAMBLER is color coded, red, block, white,
d bare wire (ground). On the terminal block the red and
ick conductors are not jumpered together., THESE TWO
RMINALS MUST NOT BE JUMPERED TOGETHER
ILESS YOUR INCOMING POWER I$ 120 YOLT. SEE
E SECTION ON 120 VOLT POWER. When connecting
33 foot drop to the base terminal block, connect
ck to black, red to red, white to white, and green to
und (bare wire). This conforms te standard code prac-
> of using green or baore wires for grounding wires,
te for neutrol, and black, red or other colors for “‘hot"’
es.

After the incoming power is turned on, but BEFORE
s throw the switch, be sure to measure 120 volts from
ch of the two hot wires to the neutral where they are
nected at the line terminals in the switch box,

FAILURE TO CHECK THE VOLTAGE MAY RESULT

EXCESSIVE VOLTAGE GOING TO THE LAMP
LLASTS, AND IF THIS HAPPENS THE BALLASTS
ROUGHOUT THE SCRAMBLER WILL BURN OUT
MOST IMMEDIATELY. REPLACING BALLASTS CAN
VERY TIME CONSUMING AS WELL AS EXPENSIVE.

BE SURE THAT ONLY i:. vOLT POWER IS BEING
LIVERZD TO YOUR LIGHTS. -

INSTRUCTIONS WHEN USING SINGLE-PHASE 120
YOLT POWER, FOR WHICH THE SCRAMBLER I$
WIRED ONLY ON SPECIAL ORDER

If your incoming 120 volt line has only two con-
ductors, one is ‘‘hot' {color coded black} and the
other is neutral {color coded white). Connect each of
these two conductors to the oppropriole fused,
switched terminals in the top of the switch box,
Provide a proper equipmeni ground as described in
the National Electrical Code. (see the special
section on "‘Grounding'*.} Connect the ground to the
non-fused, non-switched terminal in the top of the
switch box,

If your incoming 120 volt line has three con.

ductors, one is "‘hot'’ (color coded block), one is.

neutral (color coded white), and the third is ground
(color coded green). Connect the “‘hot' (black) and
neutral (white) conductors to the fused, switched
terminals in the top of the switch box. Connect the
ground {green) conductor to the non-fused, non-
switched terminal in the top of the switch box.
THIS APPLIES ONLY TO SINGLE-PHASE 120
VOLT POWER IN A THREE-CONDUCTOR CABLE,
SEE THE SECTION ON "SPLIT 220 VOLT" POWER
IF YOUR INCOMING POWER IS NOT 120 VOLT.

A 33 foot three-conductor drop is furnished for
carrying power and ground fram the switch box to
the bose terminal block. Lighting equipment for
Standerd Mode! SCRAMBLERS requires a No. 8
wire size, ond for the Deluxe Model SCRAMBLER
the lighting requires No, 2 wire size.

The switch box for all lights is furnished with a
metal bracket for mounting the box to the power
unit truck. The box is of rain-tight construction with
two fuses and a non-fused, non-switched, termingl
for the grounding conductor. A switch box with sixty
(60) ampere fuse capacity is included for standard
lighting. (See Picture No. F-3) A one-hundred {100)
ampere fuse capacity switch is provided for deluxe
lighting. (See Picture No. F.4).

Connect the 33 foot drop to the switch box,
following the color coding with each conductor.
Connect the “hot'* (black) conductor 1o the fused
load terminal, the other end of which is connected
to the incoming 120 volt “hot™ {black) cenductor.
Connect the neutral (white) conductor to the other
fused load terminal, on the other end of which ;s
connected the incoming 120 volt Acutral (white)
conductor. Connect the ground (green) conductor
to the non-fused, non-switched terminal.

Connect the other end of the 33 foot drop to the
base terminol block on your SCRAMBLER, which
has four terminals on it. See Picture No. F-2. The
internal wiring of the SCRAMBLER is color coded
red, black, white, and bare wire {ground}. On the
terminal block the black ond red conductors are
jumpered together, DO NUT REMOVE THIS JUMPER
UNLESS YOU ARE CUNNECTING TO *'SPLIT 220
VOLT" INCOMING POWER. SEE THE SECTION ON
“SPLIT 220 VOLT" POWER. When connecting the
33 foot drop to the 1erminal block, connect black 1o
black, white 10 white, ond green to ground. This
conforms to standard code practice of using green or
bore wire for grounding wires, white for neutral, ond
black, red, or other colors for *hot'* wires.

The above instructions apply only when the
incoming v wer 1y single phase, 120 volt,

S
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pipes or rods shall be driven to a depth of at
least 8 feet regardless of size or number of elec-
trodes used. Pipes or rods when less than stan-
dord commercial length shall preferably be of one
piece. Such pipes or rods shall have clean metol
surfaces and shall not be covered with paint,
enamel or other poorly conducting materials.
Where rock bottom is encountered at a depth of
less than 4 feet, electrodes shall be buried in a
horizontal trench, and where pipes or rods ore
used os the electrode they shall comply with
Paragraphs 250-83 (b and ¢} and shall not be less
than 8 feet in length. Each electrode shall be
separated at least 6 feet from any other electrode,
including those used for signal circuits, radio,
lightning rods, or any other purpose.

practicable, have o resistance to ground not to exceed
25 ohms. Where the resistonce is not as low as 25 ohms,
two or more electrodes connected in parallel shall be
used,

Continuous metallic underground water or gas piping
systems in general have a resistance to ground of less
than 3 ohms. Metal frames of buildings ond local metallic
underground piping systems, metal well casings, and the
like, have, in general, o resistance substantially below
25 ohms. It is recommended that in locations where it is
necessory to use made electrodes for grounding interior
wiring systems, odditional grounds, such as connections
to ¢ system ground conducior, be placed on the distri-
bution circuit. It is also recommended that single elec-
trode grounds when installed, ond periodically after-
wards, be tested for resistance,

250-84. Resistance. Made electrodes shali, where

INCANDESCENT LIGHTING

Incandescent light panels, availoble as optional
fighting equipment beginning with SCRAMBLER Serial
No. 415, can be used with bulbs no larger than 25 watts
in order to comply with the National Electrical Code.
This applies to both Stondard and Deluxe lighting. Mast
lights, only, on o Standard SCRAMBLER may be used
with bulbs of 100 watts or less. 11 is necessary o use a
Deluxe lighting switch box {100 ampere fuse capacity)
with Deluxe incandescent lighting. The following table
shows the rated currents drawn by fluorescent and incan-

€

descent lighting.

AMPERES IN BREAKER BOX FEEDER CIRCUITS
FEEDER CIRCUIT C FEEDER CIRCUIT B

STANDARD FLUORESCENT 4.9 1.4

STANDARD 25% INCANDESCENT 30.9 43.0
SAME, WITH 100 MAST LIGHTS 59.0 43.0
DELUXE FLUORESCENT 19.4 15.7
CELUXE INCANDESCENT 25W 108.1 86.9
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® WIRING DIAGRAM FOR: cuove uo sweer

WIRE HOOK LP MALE TWISTLOCK CONNEGTOR
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® WIRING DIAGRAM FOR:

CLUSTER
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M WIRING DIAGRAM FOR: wesr
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@ WIRING DIAGRAM FOR:

FUNNEL WITH ONE TWISTLOCK

LAMPHOL DER

/GHANNEL LK (SEE NOTE-A)
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END VIEW OF
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NOTE=-A: THIS WIRING DIAGRAM 1S TYPICAL OF LIGHT PANELS WITH TWOQ
RAPID START FLUORESCENT LAMPS, ONE BALLAST, AND A TWISTLOCK
CONNEGTOR AT ONE END. THE POSITION OF THE TWISTLOCK CONNECTOR
WILL VARY, BUT THE WIRE HOOK UPS WILL REMAIN THE 3AME. THE
VARIATIONS (LIKE FINOING THE TWISTLOCKX CONNECTOR ATTAGHED
TO THE CHANNEL) ARE NECESSARY TO EASILY CONNECT THE JUMPERS,
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OPERATING INSTRUCTIONS FOR THE SCRAMBLER

MAKE CERTAIN THAT EVERY PERSON WHO OPER-
ATES THE SCRAMBLER READS THESE INSTRUC.
TIONS CAREFULLY. CARELESS OPERATION CAN
CAUSE ACCIDENTS, OR PERMIT ACCIDENTS TO
HAPPEN THAT COULD HAVE BEEN PREVENTED.

IT 1S ESSENTIAL THAT EACH AND EVERY PERSON
WHO MAY OPERATE THE SCRAMBLER FOR ANY PE.
RIOD OF TIME, NO MATTER HOW SHORT THAT PE.
RIOD OF TIME MIGHT BE, BE THOROUGHLY FAMIL.-
IAR WITH THE DANGERS ASSOCIATED WITH THE
FOLLOWING: .

1. FAULTY HANDLEBAR LATCHIN
OVER-SPEEDING

USE OF DRUGS OR ALCOHOL

2.

3. INCORRECT PASSENGER PLACEMENT
4

5

MISSING HAIRPIN COTTERS OR KLIK-PINS

OPERATOR INSTRUCTIONS

Every operator should read ond understond this entire

. Instruction Manua! thoroughly before operating the

" SCRAMBLER.

The Big Eli SCRAMBLER Ride has been carefully
designed ond built with the safety of your passengers in
mind. It will provide thrilling entertainment for your
potrons if properly operated ond maintained. As with any
amusement ride, careless operotion of the SCRAMBLER
con caouse unnecessary risk to people. Proper main-
tenance of the SCRAMBLER is essentiol. Possengers
must not be cllowed to misbehave,

Vigilance on the part of the operator can prevent
accidents. The operator must watch the ride ot ol! times,
and refuse rides to any person that, in his opinion, might
be in danger. K

The operator must not become coreless, because the
SCRAMBLER is o fast ride which involves high accel-
erations ond decelerations, ond any person leaving his
seat when the ride is in motion is almost certain to be
severely injured.

USE OF DRUGS OR ALCOHOL

It is obvious that an operator who is under the influ.
ence of drugs or alcohol is o serious hozard to his
passengers and under no circumstonces should be per-

mitted to operate the SCRAMBLER.

It is extremely dangerous to allow anyone under the
influence of drugs or alcohol to get on the ride, for they
often attempt to stand up or to extend their arms from the
seat, The seats pass each other ot 50 MPH, and a hand
outstretched from one seat cannot touch another seat,
but con touch another outstretched hand from another
seat. Such proctices are likely to result in injuries
to the passengers.

If any passenger misbehaves in ony way, STOP THE
RIDE IMMEDIATELY. Refuse rides to any person who
might endonger himself or others,

H-1




LOCATING THE FENCE

Set the fence ot least 3 fi. away from the SCRAM-
BLER oll the way around. On the side next fo the power
vnit you will be able to move the passengers foster if
you allow yourself additional room.  Setting two pieces

of fence porallel to each other just to the right of the

[SAAAL L 1" I
200

$0O0N N
20

operator will form o ''runway'’ which will channel the
customers right by the operator so that he con take their
tickets, and will also help 10 keep them from moving out
into the path of the SCRAMBLER when it js operating.

No. G-2

ASSEMBLING THE TICKET OFFICE

The ticket office is not furnished as standard equip-
ent, but is ovoilable from Eli Bridge Company. It is
ontained in two crotes and one box, and is loose-pin-
iinged for easy ossembly. Pin the four sides together
and to the floor. Pin the decorating fins and flashing
ight 10 the top, and then set the whole assembly on top
>f the ticket office. Rur electrical jumpers fre  +he
ticket office to the switch box on the power uni-

Fri. -

Two toggle handles under the switch box ottach it
to the power unil truck. See Picture No. G.2. Release
the handles 1o lift the switch box from the power unit
truck. When disassembling the SCRAMBLER, you may
find it convenient to remove the swilch box so that you

can continue to have light even though the power unit
has alreody been {ouded in the van.

6
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cold it sometimes throws off a smel! amount of oil, but
this should stop after it has been operating for a while.

SPEED OF OPERATION

Maximum speed in revolutions
per minute of the centerpole:

11.0 with gosoline engine
11.4 with electric motor

The SCRAMBLER should NOT be operated at speeds
in excess of those stated obove. The forces octing on
the SCRAMBLER and its passengers rise sharply as
the operating speed is increased. At speeds above the
maximum roted speed these forces become DANGEROUS.

Operators are sometimes tempted to tamper with the
throttle adjustment to increase the speed.

DON'T DO IT.

The speed of the Ford engine is regulated by a built
in governor, so that if the engine is operated beyond its
governed speed the engine will shut itself off and it must
be brought to o complete stop for re-setting the governor,
os shown in Picture No. H-1, before it can be re-started.

contro!

WARNING: No governor-speed

foclproof, including this one. Any governor can be over-

system s

ridden at the carburetor. Be on your guard against opero-
tors who try this.

Electric motor power units as furnished by Eli Bridge
Compony cannot be made to overspeed except by chang
ing V.belt sheaves. Such tampering is difficult to con-
ceal. If you onticipate using o different power unit ot
any time, do not fail to consult Eli Bridge Company
regarding the horsepower capacity and the speed ot
which the power unit is expected to turn the SCRAM.
BLER. In cose of accidents involving injury of a passen-
ger, speeds in excess of 11 RPM of the center pole when
using o gasoline engine (11.4 RPM when powered with
an electric motor) will be considered negligence on the
part of the operotor,

LENGTH OF RIDE

The, maoin purpose of any amusement riding device
ts to please the passengers so that they will come back
and bring their friends with them. Most operators find
hat the SCRAMBLER should no! be operated for more
than 1'; minutes, with eoch possenger lcad. Give your
riders a chonce to get used to the ride. Bring it almost

to top speed and hold it there for most of the ride, then
finish with a couple of revolutions at top speed. Chang-
ing the speed is the only woy to give variety to the ride.
However, the SCRAMBLER does not change speed ropid-
ly, but requires 15 to 20 seconds to reach top speed,
so gunning the engine will have almost no effect on the
motion. What does happen is that after the ride has been
slowed, preparatory to gunning, the acceleration back to
full speed will add nothing 1o the thrill of the ride. If you
think you hove a better system, we suggest that you take
a ride on it yourself before using it on your customers.

BRAKE OPERATION

The brokes are adjusted at the factory so that the
SCRAMBLER can be stopped from top speed in 2/3 of o

revolution of the center pole.

When the SCRAMBLER, with o full load of passen-
gers is stopped quickly, the unit poles will continue
to turn for a short time after the center pole has stopped.
The brakes should be adjusted for o complete stop with
a full load in ot least 10 seconds. Do not make o practice
of stopping rapidly, because a smoother stop will be
casier on the SCRAMBLER, However, you should know
thet your brakes are good, and you should check them
each time you erect the SCRAMBLER. A good way to
stop the SCRAMBLER is to pull back on the broke
ratchet handle until the engine idles, but don't move it
back so for that it begins to tighten the broke cable.
Let the SCRAMBLER slow down by itself for one re-
volution of the center pole, and then gradually tighten
the brakes so thot it comes to a complete stop in one
more revolution of the center pole.

H.3




PASSENGER PLACEMENT

As the SCRAMBLER picks up speed, the passengers
/ill slide to their right against the end of the seat. This
s caused by ‘“‘centrifugal force’” ond is part of the
ppeal of the ride; however, o heavy person can exert

considerable amount of side pressure as o result.
he octucl side pressure each person feels, is in pro-
ortion 1o his own weight. In addition to the side pres-
ure his own weight causes, each passenger will oxpe-
ence the totol of the side pressures of every passenger
2 his lefy.

Since the side pressures are directed to the right,
s a general rule the heaviest person should be seated
ext to the outside, nearest the door opening, with
ghter persons to his left.

1. A man should normally be seoted to the outside

with his lady seated to his left.

2. Children riding with parents should be seated to

the far left and not between them.

Do not allow pre-school children to ride without a
ependoble adult. The child should be seated either
n the lap of the adult or to the left of the adult, so that
e child will not be squeezed. Children from 6 to 12
ears can usually take care of themselves, but they
1ould be watched very carefully by the operator. If the
seroter sees any tendency for a child to move obout in
e seat or to show that he is not holding on as well
s he should, the operator should stop immediately and
at continue the ride until he is certain that the child is
2cure. Children who do not follow the operator’s instruc-
ons should be removed from the ride.

BALANCING THE PASSENGER L.OAD

Balancing the SCRAMBLER is not important. Your
sengers will get o greoter thrill if other passengers
in seats on other unit poles, but the SCRAMBLER
:lf will operate very well even though it is not bal-
ed. With one seat fully loaded you will have just
ut the maximum out-of-balonce condition possible.
: slip clutch built into each bottom sweep compen-
es for this out-of-bolonce by slipping when the load
the gear teeth is the highest. Occasionally, the slip
ich squeaks as it slips, but if this happens it is
ely the friction surfaces rubbing against each other,
is no cause for concern. Check the slip clutches
n the SCRAMBLER is stopped and the braokes are
Push on the bock or front of any seal. {1 should 1oke
ood, hord push to slip the slip clutch, but you should
oble to slip it. This is an excellent way 1o compare
the three
ches are not adjusted to operote in the same woy the

three battom sweep slip clutches. |If
erences will be quite cbvious when @ seat on each

‘poleis ~ushedin this woy, Humid weather moy cause

the slip clutches 1o tighten up a little, and normal weor
may cause them to loosen a little, but frequent odjust.
ment is not necessary,

HANDLEBAR LATCHES

The passengers can climb into the seats by them.
selves. With o large crowd, an extre man or two con
help to keep the people moving. The handlebar on the
seat will usually lock itself if the passengers do not do
it. However, the secondary latch will net lock itself;
the long locking pin on o chain must be inserted ofter
the handlebar is closed. The secondary lotch hos been
designed so that the locking pin will be retained only if
the handlebar is closed. if the locking pin is not inserted
to lock the handlebar it will swing out ot the end of the
chain when the seat comes to the outside of the SCRAMB-
LER operating circle and it can be scen readily by the
operator. |f any of the locking pins are swinging loose,
the operator should immediately stop the ride ond insert
the loose locking pins. The lop bar in each seat should
swing freely, with no binding in the hinges.

The handlebar latches on the seats have been prop.
erly odjusted at the foctory but may, after extended use
and wear, require readjustment. A handlebar that does
not latch, or a secondary latch without the locking pin
properly inserted, is vasafe. Without the security of the
handlebar, the passenger may, without realizing the
consequence, move forward or stand up, exposing him-
self to extreme danger of being thrown from the ride.
Inspection of the latches is quick and easy. Section
"3 in the manval explains in detail how to perform this
maintenance.

STARTING THE SCRAMBLER

Do not put the ride into motion until the handlebar on

each seat is locked.

Before starting the engine, be sure that the broke -

ratchet handle is moved ali the way to the reor, dis-
engoging the engine clutch and setting the SCRAMBLER
brakes. This puts the engine throttle in the idle position.
If you find that the engine must have a little more gas
when starting, press down on the throttle lever which is
directly above the pivot for the brake rotchet hondle.
After the engine has staried, releose the throttle lever
and the engine will idle.

When the broke ratchet handle is moved forward the
SCRAMBLER brakes are released, the engine clutch is
engaged, the throttle is opened, and the SCRAMBLER
begins to turn. As it turns slowly, check for clearance
between the SCRAMBLER and the fence, and between
the bottoms of the unit poles and the drive units,

Advonce the speed smoothly. Do not jerk the broke
lever back and forth. Jerking couses unnecessary wear on
the working parts. The fluid coupling will absorb o greot
deal of shock, but it should not be asbused. As the fluid
coupling is operated the oil inside may get very hot, so
teke cive not to get bur- ! on i1, The guard all sround
the fivic coupling shouiu elways be in place whenever

the powrr unit nperating *hen the Huid coupling is

)
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SERVICING INSTRUCTIONS FOR THE SCRAMBLER

YOUR SCRAMBLER HAS BEEN SERVICED WITH
THE FOLLOWING LUBRICANTS:

A. Bearings: Texaco Marfok Multipurpose No. 2

’ Greose.

'B. Open Gearing: Texaco Crater 5X Fluid Grease.

Gear Pot and Engine Transmission: Texaco

Multigear EP-90 Grease.

D. Twin Disc 9.4 HSD fluid coupling: Filled at the
Eli Bridge Compony Factory with Fyrquel 150,
made by the Stauffer Chemicel Co., Wesiport,

Connecticut.

A lithium soap bose grease is recommended. This
type of grease will serve you the year round, ond it will
resist washing out of exposed bearings and gears longer
thon many types of greose. Any lithium scap grease
con be used, but you should be sure that only lithium
soap grease is used in the bearings, becouse some of
the more common greases will not mix with this type of
grease. The mixture may turn into a ‘'soup’’ which will
run out of the bearing housing rapidly. This will lead to
bearing failure due to inadequate lubrication. Since you
con observe the gears more closely than you can the
bearings, and if you do not care to continue the use of o
solvent-bosed grease ofter the breoking-in period, you
can use ony stiff grease that will hold to the gear teeth.

Lithium soop grease is recommended for bearings,
but you will not domage them as long as you keep them
well lubricoted. Be sure to use a non-tacky, free-flowing
grease. The Timken Company worns that greases con-
taining zinc oxide should not be used in Timken beorings.

MAIN CENTER POLE BEARINGS

The center pole rides on Timken tapered rolier bear.
ings at the top ond bottom of the rotating base. Also,

another large Timken bearing corries o heavy gear inside

the base. These three bearings are hond-pocked with
grease at the BIG EL! factory, but it is impartont that
grit be kept out of the bearings, ond so you should add
clean grease once a week. As you pump new grease into
the bearing the old grease will be forced out, taking with
it much of the grit which may have seeped into the bear-
ing enclosure.

The entire SCRAMBLER turns on ball or ro'ler bear-
ings. Some of these bearings are pre-lubricoted by the
bearing manufacturers, but have provisien for adding
grease. Other bearings fitted with Alemite grecse fittings
are to be greased in the following woy:

The grease fitting for the top center pole bearing is in
the side of the ''hat’’ casting, and you ceon see it by

looking through cne of the porthales in the mast. See
Picture No. 1-1.

Remove the cover at the bettom of the rotating base to
find the grease fittings for the two bottom main bearings.
These two fittings are screwed into pipe extensions and
can be seen in Picture No. |-2, next to the pole. One of
these fittings supplies grease to the center pole bearing
and the other one greases the floating geor bearing.
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SCRAMBLER MOTION

The main center pole turns in a clockwise direction,
while the unit poles turn counterclockwise. This causes
rach seot to trace o ‘"star’’ pottern bock and forth across
he opercting circle. As each seat reaches the outside
of the circle it comes 1o o dead stop. From a dead stop,
t picks up speed so that by the time it is passing the
center of the circle it is going about 25 miles per hour.
This requires obout 1.2 seconds, and by the time another
1.2 seconds have elapsed the seot has again come 10 a
lead stop.

For normal operation the seat must move in its proper
vath. Watch the way one seat moves. If you were to
ook down from above, suppose that when the seat
eaches the outside of the operating circle you call that
he 12:.00 o' clock position. The next time thot that

;eat reaches the outside of the operating circle on that
.ide i1 should be obout in the 11:30 positon, In other
vords, the place where one particular seat reaches the
sutside of the operoting circle moves in o countercicck:
wise direction. If it does not, if you see that the seat is
joing directly back and forth to exactly opposite posi-
ions, or is in fact advancing in a clockwise direction,
20 NOT OPERATE THE RIDE. YOU HAVE A CON.
JITION THAT MUST BE CORRECTED.

Also, if you see the passengers sliding from one side
»f the seat to the other, AND THEY ARE NOT TRYING

TO DO SO, then this is another sign that something is
~rong.

One ar more of the following things may exist:’

1. The SCRAMBLER is being operated faster than
Il rpm with gasoline engine, or 11.4 rpm with
electric motor,

2. The slip clutches are too loose, so that they con-
not turn the unit poles properly,

3. The

them from overJubrication. This causes the slip

slip clutch disks have gotten grease on

clutches to function impraperly.

Grease on the clutch disks can be very tricky. The
zlutch may oppear to work normally for o leng time, and
hen suddenly, right in the middle of o ride, start slipping
excessively, There is no reason for grease to be on the
zlutch disks, but a careless operator with a little grease
zon ruin perfectly good clutch disks. If grease gets on
sour clutch disks do not try to cleon them; replace them,

To repeat, whenever you see a seat advancing around
the circle in 6 clockwise direction, stop the ride and do
not carry ony more passengers until after you have
zorrected the problem,

A SCRAMBLER operating incorrectly in this way
chonges the whole ‘‘feel’’ of the ride. Instead of being
directed just to the right end of the seat, the passengers
may move to the left and forward as well. This will make
the possengers feel insecure, and in fact it may put them
in cctual danger becouse this s not the normal way in

which o SCRAMBLER should operate. They learn to
brace themselves to resist the normal forces, but some-
times do not know how to handle these strange forces.

HAIRPIN COTTERS AND KLIK.PINS

Use o hairpin cotter or klik-pin on every pin, Either
one should snap in ploce on the pin when installed, but
should be discarded ond replaced if it is loose on the
pin. As the ride operates, the pins often rotate in their
sockets, ond defective hairpin cotters or klik-pins could
fall out. Nothing would then prevent a pin from working
out ond falling off. This could couse major structural
damage, and, most importantly, injuries to your passen.
gers,

Keep a good supply of hairpin cotters or klik-pins on
hand at all times, and replace defective ones imme-

diately. Never use any but genuine Big Eli hairpin

cotters or klik-pins. These have been carefully selected
for this application on the SCRAMBLER. Any other kind
may nat fit preperly, or may not have sufficient strength,
and can sctually be dangerous to use.

No. H-3
PLEASE BE CAREFUL
Do your part well and the BIG ELI SCRAMBLER

will reward you liberally in pleasure to own and operate,
ond in good net returns on the money you have invested
init.

These busic rules will help you protect your patrons

from injury, und protect yourself from lowsuits,
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BOTTOM SWEEP DRIVE SHAFT BEARINGS

The long drive shaft in each bottom sweep runs in
three bearings. A self-aligning ball bearing flanged pillow
block is at each end of the shaft and a aylen bearing is
in the middle. See Picture Nos. -8 ond 1-9. All three of
these bearings have grecse fittings and they should be
greased several times during the season.

The short shaft in the end of each bottom sweep turns
in two mare flanged pillow blocks, ond there are grease
fittings on each of these bearings. Do not grease these
bearings oftener than once o season, ond after greasing

-~ bwipe off oll 'surplus grease around the grease fittings and
shaft seals. Do not permit grease to get on the slip
clutch at any time. See Picture 1-10. The clutch disk in
the slip clutch turns on a nylon sleeve bearing, shown in
Picture No. 1-11, and it does not require lubrication,




ROTATING BASE DRIVE SHAFT PILLOW BLOCKS

There ore six ball bearing pillow blocks under the
rotating base cover. See Picture No. 1-2. Add grease to
these bearings once o season unless you are operating
under very dirty conditions. Then, it may be wise 1o add
atecse as often as once g week. The manufacturer says to
add grease slowly with the shafs revolving wherever

possible until grease begins to come out around the seals.

If you are using a high pressure gun toke care not to
blow out the seals.

SPUR PINION SHAFT BEARINGS

While the cover is off, you can alse grease the three
self-aligning spherical roller bearings near the tops of
the pinion shafts. Turn the rotating base until you can
see the three pinions through the access holes. Beside
each pinion you will find o grease fitting screwed into
the top of an extension pipe mounted in the top bearing
carrier. See Picture No. 1-3. Pump grease into these beat-
ings until greose comes out of the side of the fitting.
These bearings are hond-packed with grease at the BIG
ELI factory ond all the grease needed will be that which
works out of the seals. Usually these top beorings will
not need to be greased more than once or Iwice a season.
Over-greasing can be as bod on beorings as too hittle
grease.

No. 1.3

The bearing at the bottom of the gear shaft, which
rives the SCRAMBLER runs in oil and needs no other
ubrication. The bearing under each brake must be
reased regularly. Operators often overlook this bearing,
ecouse it is so close to the ground, See Picture Neo. 1.4,
' probobly needs grease more often than ony other bear-
g on the SCRAMBLER. This grease fitting is screwed
110 on extension pipe so that it is easy to reach frem the
utside. It would be wise to gre <e both bearings once

WCei". The praossyrrren ey

iy grease fittings will help
NI 2

No. I-4

GEAR POT BEVEL PINION BEARINGS

The bevel pinion in the gear pot turns on o double
roll Timken tapered roller bearing. See Picture No. i-5.
This bearing is lubricated by the oil in the gear pot and
no further lubrication is needed.

To check the oil level in the gear pot, level the center
pole base section, and then remove the access hole cover
plate which is held by thiee bolts. The oil should reach
just to the bottom of the access hole, so that any oil
added will run out. Check the level after the geors have
been idle for an hour or so, because the churning and
heating caused by the gears in motion will make the oil
expond fo a grealer volume than when it is cool.

Drain the oil and replace it once a year. See Picture
No. I-6. During the brecking-in period it may need replac-
tng sooner. The drain plug is just inside the access hole.
It can be seen in Pictuie No. |-7. Drain the gear pot when

the base scction is up on wheels, so thot a pan can be
N B FLFEIN P - “q
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The straight power takeoff on the Ford engine turns
in two bearings that are lubricoted by the single grease

fitting shown in Picture No. |14,

Consult the Ford engine manual for instructions on
arcasing the clutch throw-out bearing.

GEARS

Your SCRAMBLER was set up, operated, and checked
ot the factory before it was delivered to you. However,
the gears have not had much running time. It is important
that the gears be greased properly at all times. At the

factory the gears were coated with Texaco Crater 5X
Fluid Grease, which is a grease containing a solvent that

evaporates, leaving o very tacky coating of grease that
will not throw off or drop off us mony greases do. Use
plenty of this grease, and re-apply it whenever the gears
become dry. See Picture No. I-15. Regular grease can be
used, but be sure that the gears do not become dry and
start to wear, [ there is any flgking of the cast iron
gears in the base section then they are not being greased
preperly. Your gears should lost many years if properly
greased,

if your SCRAMBLER is in heavy service, the gears
will probably need re-greasing cnce a week. DO NOT USE

- A SOLVENT-BASED GREASE IN ANY OF THE BEAR-
¥ INGS OR IN THE GEAR POT,

The bevel gear ot the bottom of each unit pole is
entirely in the open and grease con be opplied easily.
See Picture No. [-14.

No. I-16

To grease the lorge gears in the bose section, remove
the cover from the rotating base. The bevel ring gear
down below is not exposed anywhere, but you can grease
it by coating the bevel pinions ond turning the center
pole. The bevel pinions will in turn distribute the grease
around the circle, See Picture No. |.2. You can grease
the large spur gears through the access holes. See Pic-
ture Nos. 1-2 and -3, Only a few teeth of the large inter-
nal gear show in these holes, and the only way to grease
them is to grease the spur pinions and the floating gear,
and then turn the center pole. All of the teeth in the
flocting gear will pass by the access holes when you
turn the rotating base,

Watch the oil level in the transmission on the power
unit truck. Remove the square heoded overflow plug, ond
add gear oil until it runs out of the overflow. This trans-
mission should be drained aond refilled with new oil once
a year.

TWIN DISC 9.4 HSD FLUID COUPLING

The fluid in the coupling gets heavy usoge, ond the
high temgperature developed in the fluid 1s entirely normoi.
Until the coupling worms up and its enternal ports expond
with heat, o little Huid may be thrown off the end next to
the power unit. This should decreose as the heat in.
creases.

If any trouble develops with the fiuid coupling do not
try to take it apart yourself. This shouid be done by the
Twin Disc foctory, authorized Twin Disc deolers, or Eli
Bridge Company. Protect it from hard knocks because it
is a precision-built device and cen be domoged easily.
If you give it recsoncble core the Twin Disc fluid cou-
pling will give you long, satisfactory service.

The fluid in the coupling should be droined ond
replaced once a year. If you remove the drain plug while

the fluid coupling is still hot, unscrew the plug slowly

to allow any internal pressure to escape. Otherwise, you
may be burned by some very hot fluid as it spews out,

If you are familiar with the older model Twin Disc
10.6 Hydrosheave used through SCRAMBLER Seriol No.
414 you may recall that SAE-10W oil wos specified for it.
The fluid coupling supplied, beginning with Seriol No.
415, is not filled with oil, but with o special fire-resis.
tant fluid called Fyrquel 150, made by the Stouffer Chem.

I-5
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TOP AND BOTTOM SWEEP MAIN BEARINGS
A self-aligning ball bearing flanged pillow block js
mounted on the outer end of each main sweep. See Picture
No. 1-12. The grease fittings on these bearings have o
oressure relieving characteristic, so you cannot over-
grease them. Greasing should be done at least once a

year,

Beneath the grease fitting a smoll, loosely fitting pin
extends through the hole in the costing into a hole in
the spherical outer race of the bearing. This pin keeps
voth holes in alignment so grease can be pumped into
the inner race of the bearing where it is needed. Qcca-
sionally this pin is sheared off when the unit pole is
swung too far awoy from, or toward, the center pole

No, |-1

Wk S

there is no limit in side-to-side swing). With the pin
heared the outer race can then rotate in the costing and
rease wiltl not reoch the bearing. Replace the pin if it
ccomes broken.

DRIVE UNIT DRIVE SHAFT BEARINGS

Ecch drive shaft turns in three bearings. The Flong-
~11e bearing on each end .5 nre-lubricoted at the factory,
See Picture No. 12 M- wld be o0l

B S YT K

No. 1-12

once or twice during the season. There is a grease fitting
in the stamping which holds the bearing.

The bearing in the middle of eoch shaft is similar to
the one in the middle of the long drive shoft in eoch
bottom sweep. (Picture No. |-9). Each of these bearings
should be greased regularly, Grease these bearings
through the holes bored in the drive unit cover board.

POWER UNIT TRUCK BEARINGS

The drive shaft under the power unit runs on two
Flongette beorings, which should be lubricated once or
twice during the season.

A small pillow block s under the Twin Disc 9.4 HSD
fluid coupling. In extremely dirty conditions, odd grease
os often as once @ week, but usually once o month 15
plenty. Add greose slowly until it comes out of the pres.
sure relief hole in the grease fitting ropidly, With o high
pressure gun, toke care not to blow out the seals.

@T’“’g‘ )
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MAINTENANCE OF SCRAMBLER SEATS

Your SCRAMBLER seats have been designed and built
vsing advonced techniques developed by the aircraft in-
dustry os well as other industries to produce o high
strength, low weight structure. They are precision built

_ devices ond need reasonable care to keep them in safe
'und attractive condition. Of all the parts of o ride, the
seats ore observed most closely by the public, ond you
should pay particular attention to the condition of the
seats, Handle the seats carefully because the aluminum
has a very fine finish which is easily dameged. Scratches
cannot be removed, so it is best to keep the scrotches
from getting on the seats in the first place.

The mojor strength of the SCRAMBLER seat is in its
"skin®’

inside, This is referred to as o

covering the outside ond the
“stressed skin'’' type of
construction, and it produces a structure of maximum
strength and maximum stiffness, for a minimum of weight.

oluminum sheet

This kind of construction is widely used in many indus-
tries, such as aircroft, boots and certain kinds of house
trailers. 1t is well recognized for its efficient use of
materials to produce high quality structures. It does
require, however, reosonable maintenance to preserve
these favoroble charocteristics, and the stressed skin
construction of the SCRAMBLER seat is no exception.
Badly worn or missing rivets, or holes punched or worn
in either outside ar inside “‘skins’ reduce the strength
of the seat, A properly maintained SCRAMBLER seat
must have all holes repoired with proper stressed skin
type of potches that will replace the strength lost in the
holes ond that will prevent the growth of cracks that may
be associated with the holes. Furthermore, oll worn er
missing rivets must be reploced. The strength of the
seat depends on this being dene.

The SCRAMBLER seat, if given reasonable main-
tenance, can give year after year of excellent service, if
the SCRAMBLER is not operated beyond the maximum
11.0 per
minute of the center pole when powered by o gosoline
engine, and 11.4 RPM with electric motor. How does

factory-recommended speeds of revolutions

speed aoffect the seot? Assume, for example, that there
are three 200 pound people in the seat. As the ride
turns, the forces act to push the passengers to their
right against the side of the seat. The sect is designed
to withstand these forces safely within the moximum
speeds set by the factory. The following table will show
how the load against the side of the seat, because of
these three people, increases as the speed of the center
pole is increased:

Tatal Load Against

Center Pole RPM the Side of the Seat

1.0 695 pounds
11.4 746
12.0 826
12.5 897
13.0 970
14.0 1,126
15.0 1,292
16.0 1,469

If the seat structure is designed to withstand safely @
load of 746 pounds ond the ride is overspeeded so that
the load is actually 1,469 pounds, this is not wise or
safe use of the equipment, it can also be very hazard-
ous to the passengers, For exomple, et 16 RPM each
200 pound person pushes to his right with a force of
490 pounds. Many people cannot withstand forces of this
kind. The seat structure will be subjected to forces and
deflections that may render some of the built-in safety
features ineffective. Overspeeding is doubly dongerous
when the seat structure is not safely maintained. Never
the SCRAMBLER faster thon 11,0 RPM with

gasoline engine, or 11.4 with electric motor.

operaote

CLEANING THE SEATS

fn portable service it is quite difficult to keep oil,
grease, ond dirt off your equipment. However, after the
tride is set up there is no resson why it cannot be
cleoned. Dirt ond grease con be removed with a mild
soap and water followed by a clear water rinse. Only a
soft polishing cloth should be used becouse o coorse
cloth will scratch the oluminum. Do not pelish with ¢
circulor motion, but move back and forth in straight
lines. If any scrorches do develop they will be less
noticeable when the polishing is done in this way rather
than when o circulor motion is used. The upholstery,
olso, can be cleaned with mild soop and water., The
plywood boord in the footbottom can be removed for
brushing out dirt.
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ical Compony, of Westport, Connecticut. Do not use
anything but Fyrquel 150 in this Twin Disc 9.4 HSD
fluid coupling. If you fill it with SAE.-10W oil it will

never come up to top speed,

There is no filling arrow on this fluid coupling as
there was on the older Hydrosheave. To be sure that you
heve the right amount, drain it all out and refill it with
65 fluid ounces (two quorts plus one ounce) of Fyrquel
150. There are two drain plugs. Remove them both, and
add fluid in the one closest 10 the V-belt drive.

FLEXIBLE CHAIN COUPLINGS

The rolls in the roller chains must be free to turn if
the coupling is to work properly. Keep the chain clean
ond well greased. It is suggested that every time a chain
is removed it be cleaned in gasoline ond then re-greased
with clean grease. Use very little grease. Excess grease
will be thrown off os the shafts rotate. If the rolls are
properly ‘cleaned and greased, they will be bright, but if
they are dark and rusted then they are not free to rotate
becouse of inadequate lubrication or becouse of such
severe misclignment that there is binding of the chain
by the two sprockets. Try to correct either situgtion
when i1 develops so that the chains will last as long as
possible. Do not try to lubricate these chains with oil
becouse it will be thrown off quickly.

The lorger chains used on the slip clutches must be
fubricated very sparingly. After greasing them wipe away
ail the grease you can. Grease must not be allowed to get
on the slip clutches or accumulate inside the slio clutch
covers. If grease gets on a slip clutch, clean the cast.
ings completely and reploce the clutch disks, Grease on
e clutch disk con change the entire motion of the ride,
and this change can develop into o dongeraus situation
for your passengers.

BRAKES

Each brake shoe, both inner and outer, pivals on a
pin which must be greased regularly. These two greose
fittings can be seen in Picture No. i-4, '

MISCELLANEQUS LUBRICATION

The brake cables pass oround several small sheaves
which should be greased 1o keep them from squeaking os
they tuen.

The brake raichet handle pivot on the power unit
truck should be greased to reduce wear at this point.

As mentioned in the erecting directions, the shaft
sticking out of cach end of the unit pole should be
greased lo prevent rusting and freezing in the beoring.
This s important to park men, who will be leoving the

SCRAMBLER erected in one spot for a long time.

Greasing the long hinge pins on the center pole was
recommended in the erecting instructions.

See the power unit handbook for additional lubrication
instructions for the Ford engine.

CARE OF V.BELTS

If the V-belts become covered with any kind of oil,
wipe ‘both the sheaves and the belts clean with o cloth
sooked in {ow-flammability solvent. Water and steam can
also be used to cleon the belts without harming them, Do
nol use belt dressing on V-belts 10 stop slippage. When
they are loose, clean them with a ¢loth dampened in the
same solvent and tighten the drive slightly. The power
unit is bolted to the power unit truck by four bolrs. Add
shims equally to all of these bolts to tighten the drive.

¢
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WEAR IN THE HANDLEBAR LOCK

THE HANDLEBAR LOCK AND STRIKER TAKE A
, GREAT DEAL OF PUNISHMENT, AND AS A RESULT,
,.' SOME WEAR WILL SHOW UP IN THE MATING PARTS.

"UNRELIABLE LATCHING IS DANGERQUS. IF A HAN-

Jum DLEBARFAILS TO LATCHOR BECOMES UNLATCHED,

AND THE LOCKING PIN 1S NOT PROPERLY IN-

SERTED IN THE SECONDARY LATCH, THE PAS.

SENGER WILL FEEL INSECURE. HE MAY MOVE FOR-

WARD OR STAND UP, EXPOSING HIMSELF TO THE

DANGER OF BEING THROWN FROM THE SEAT. IN.

SPECT YOUR HANDLEBAR LOCKS AND SECONDARY

LATCHES CAREFULLY. REPLACE THEM WHEN

THEY CAN NO LONGER BE ADJUSTED TO FUNCTION

PERFECTLY. )
The SCRAMBLER seat is secured to the rest of the
ride by the three pins on one side of the seat. As the

Any time the length of engagement measures less
than '4'' (one-quarter of an inch} then you should replace

ride turns, the forces which act in the seot cause it to
flex slightly.

The sliding bolt must engage the striker o minimum
of 1" (one-quarter of an inch) for the latching of the
handlebar to be sofe. This assumes olso that the entire
SCRAMBLER seat is properly maintained, thot no rivets
are missing, that oll holes ore properly reinforced with
gircraft-type potches, ond thot the SCRAMBLER is not
operated beyond the maximum speed for which it wos

. designed {11.0 rpm of the center pole when powered by a

'gcso“ne engine, and 11.4 rpm with an electric motor).

It is very easy to check the amount of engagement.
In Picture No. J-4, with the handlebar closed and
latched, @ pencil line has been drawn on the front surfoce
of the sliding bolt right next to the striker. In Picture

the handlebor lock. In the event that the seats are
structurally sound and new, but the locks do not pro-
vide or exceed the minimum engagement, notify the fac-
tory immediately. '

Under no circumstances should you corry passengers
in seats having less then minimum engogement.

Sometimes the bolt assembly wears in such a way
that the sliding bolt extends out too far. If this happens
to such an extent that the beveled face goes past the
roller permitting the flat surface of the bolt to strike the
roller, both the lock and the striker will be domaged.
Replace any leck in this condition.

The roller in the striker assembly should turn freely
on its shaft. Sometimes o drop of oil will help to free a
tight roller. If o tight roller cannot be loosened up, it
will cause rapid wear ond should be replaced before it

No. J.5, the handlebar has been opened, ond a scale is ruins the lock as well.

being used to measure the distance between the pencil
line and the end of the sliding bolt. In this cose the
measurement is 3/8" (three-eighths of on inch), ond this
is adequate.

REMINDER: Proper latching is essential for safe opera-
fion. 1T you are unsure about any problem, consult the
factory.
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HANDLEBAR ADJUSTMENT

VERTICAL ADJUSTMENT OF SLIDING BOLT

The handlebars are all adjusted to latch properly at
the factory. However, ofter a great deal of use some
adjustments may be necessary. With the seot empfy, the
sliding bolt of the latch should be slightly below the
center of the striker as shown in Picture No. J-2. [f it is
not, then loosen, but do not remove, the eight socket
head cap screws on the hinge end of the handlebar, as
shown in Picture No. J-3, :

Position the lotch in the striker and hold it there
while you tighten the capscrews. The handlebar hinge
pins turn in nylon bushings and should not show wear for
mony years,

Warning: If the handlebor is permitted to droop too
far because of misalignment or worn nylon bushings, the
sliding bolt will not be able to enter the striker cavity,
and then will not latch, creating the hazard of an un-
locked handlebar, Do not operate the SCRAMBLER in
this condition,

HANDL EBAR STRIKER ADJUSTMENT

The striker (Picture No. J.2) is odjustable in ond out.
It should be set so that when the handlebor is closed
gently without slamming it will still latch completely.
The siriker is held by a screw on the outside ond onother
on the inside. If you do any adjusting of the striker be
sure thot the screws are thoroughly tightened when you
ore through, because loose screws could work out, the
striker could foll off, and there would then be nothing to

hold the handlebar shut. This

hozardous for your passengers, so be sure that these

could be extremely

screws are alwoys tight. A properly adjusted striker
should be such that when the handlebar is closed there
is still a very smoll omount of play between the rubber
bumper on the back of the handlebar and the frant of the
seol.

SECONDARY LATCH

No odjustments are necessary on the secondary latch.
However, if any of the parts become bent, broken, or
bodly worn, so thot the locking pin connot be inserted
properly, they should be repaired or reploced.

)



CLEARANCE BETWEEN SEAT STEPS
AND BOTTOM SWEEPS

The SCRAMBLER has been designed so that the
seats ore as close to the ground as possible, so that
oll possengers can step directly from the ground onto the

_ seat steps. The cleoronce between the steps and the

“@bottom sweeps where they pass over each other has been

kept to a minimum intentionally. However, os the years
pass, your assembly pins ond pin holes will wear
slightly, ollowing the entire structure to settle. In o few
instances it has settled to the extent that the steps have
rubbed on the bottom sweeps os they passed over. This
must not be allowed to continue, or it will couse expen-
sive domage to the seats.

You con check this clearance easily by placing a
seat directly above each bottom sweep, and then loading
the seot with three odults. Check only one bottom sweep
ot o time (only one seat ot o time is to be loaded}). If you
have interference it should show in this kind of test.

The cleorance between the steps ond the bottom
sweeps on o new SCRAMBLER is about two and one-
quarter inches. !f you have lost this cleorance it is
easily corrected,

Place 5 16'' thick shims under the top sweep bearing
on each top sweep. The shims ore to go between the
bearing ond the top sweep. This will raise the unit poles

ond the sests, and give you the clearance you need.

After the unit pole has been raised, the bevel pinion
gear on the bottom sweep will not mesh properly with the
gear on the bottom of the unit pole. Use shims to make
these gears mesh properly. A complete assortment of
shims for this purpose can be obtained from Eli Bridge

Company. These shims are placed between the bottom
sweep main bearing and the bottom sweep. Be sure that
the same thicknesses of shims ore used on opposite
sides of the bearing. Enough shimming should be done
to allow only a very small amount of backlash in these
geors. Your own judgment will hove to prevail here.
However, remember thot these gears shouid NOT fit
together tightly, but should have o very small amount
of play.

You will have to use some judgment in aligning the
mounting holes in the bottom bearing with the holes in
the bottom sweep before you tighten the bolts. The side-
to-side play in these holes also offects the mesh of the
gears. When you have the right omount of shim between
bearing and sweep, notice how the pinion teeth mark the
grease on the gear. The mark should be continucus along
the flank of the tooth. If the gear teeth ore marked at the
ends only, then the bearing should be shifted 1o one

side or the other until the correct marking appeors on the
gear teeth,

This procedure should be followed on each bottom
sweep, so that oll of the sweeps will be completely
intecchangeable. This is actually o very simple opero-
tion, but if you should encounter any difficulty, pleose
feel free to contact Eli Bridge Company for advice.

The care you use with your SCRAMBLER will deter-
mine whether or not you have to use this procedure. Many
SCRAMBLERS that have been in service for as long as
ten yeors have never had clearance problems,
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RUBBER BUMPERS

The rubber bumper on the back of the hondlebar, is
in Picture No. J.6. No handlebar should be
without such o bumper in good conditién. If there is no
bumper here, the hondlebar will strike the front of the
seat and cut through it in a very short time, so be sure
that all of these bumpers are in good condition.

shown

No. J-6

There are two rubber bumpers cn the hinge end of the

hondlebar, and one of these can be seen in Picture

Ne. J-7..

P D )

These bumpers keep the handleber from swinging
back over center, and also insure that the hondlebar will
automaticolly the SCRAMBLER starts
turning, if the passengers have failed to latch it. There
is considerable weor on these bumpers, and you will
probably find that they will cut through and need re-
placing in o fairly short time. However, they are inexpen-
sive, and you should keep some on hand. Failure to keep

close when

these bumpers in good condition con cause expensive
damage to the seats.

There are three more sponge rubber pads on the front
ot the
similar pad on the back of the step. These pads prevent

seat as shown in Picture No. J-8. There is o

the parts from scrubbing ageinst each other, but their
most important function is 10 keep the parts from rattling
against Your SCRAMBLER will

quieter if you keep these rubber pads on the seats ond

each other. be much

steps than if you permit them to become lost,

o

No. J-8

Each hinge block on the lap bar hos two round rubber
bumpers on i1, so that the hondicbar is protected from the
the lap bar in both the up and down positions. Failure to
keep all four rubber bumpers on each top bar could cause
the iop bar to cut into the hondlebar in o very short time.
See Picture No. J.9. Also, all the screws holding the lap
bar hinge blocks must be kept tight.

When o SCRAMBL.ER is used portably, it is important
that the rubber bumper shown in Picture No. J-1D be in
place. This bumper, which is atteched to the footbottom,
cushions the lap bar when the seat is folded ond pre-

vents it from wenting into the footbottom. Eoch seat is
delivered e ol these bumpers attoched to the
foothotice c1osheold get mony years of service

ek s O bumper - - eeplacing,



entire base section weighs approximotely 5,000 pounds,
so the hoist should be able to raise that much. At first

the rotating bose may stick to the stationary base, be-

" cause of the tight fit of the bearings. If it does stick,

pry the two pieces opart with 2 x 4's on opposite sides.
As sopn os they are free, the rotating bose can be re-
moved. When the stationaory pole is out of the top bearing,
lift out the beoring cone and wrap it immediately to keep
dirt and grit out of it. Never replace any beorings until
they ore cleaned thoroughly in clean, approved solvent
and repocked with cleon grease.

F. To remove ony of the large gears, bearings, or
castings attoched to the rotating base, remove the cop
screws holding them before removing the rotating base
from the stationory base. The large internal gear is held
to the rotating base with 12 socket head shoulder screws,
one of which is indicated in Picture No. K-4. Every pair
of shoulder screws is safetied with bailing wire to keep
them from loosening. You may prefer to wait until the

rotating bose has been lifted off before unbolting the

internal gear. The rest of the geors, bearings, ond cast-
ings under the rotating base ore held by 18 cop screws
that are close to the 12 inch diameter center pole tube.
Three of these are indicoted in Picture No. K.5. After
removing any necessary cap screws, raise the rotating
base as described in Paragraph "E'’. The loosened
gearing will remain on the stationary base, where it can
be handled quite easily. Picture No. K-6 shows the center
gears, bearings, and castings being raised. Attoch @
chain to the hub casting with %2''-13 cop screws as shown
in picture. The floating gear rides on the large Timken
bearing underneath it, as shown in Picture No. K.7, and

No. K-7

nothing holds it in place but its own weight. After re.
moving the assembly from the stationary base, lift off the
floating gear. Be sure that you roise it straight up so
that you will not damage the bearing on which it rides.

To remove the beve! ring gear from the floating gear,
remove the eight cop screws from the underneath side
of the floating gear as shown in Picture No. K-7.

The bearing retaining ring is held on the bottom of
the hub costing by 18 cop screws, as shown in Picture
No. K-8. Removing them might moke removal of the bear-
ing cone easier, if you should need to do this.

The bearing at the bettom of the stationary pole is
exposed when the rotating base is raised. To remove the
bearing cone, pry on both sides under the hordened ring
beneath the bearing, as shown in Picture No. K-9. This
bearing also should not be replaced without thoroughly
cleaning and re-greasing it,
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MAJOR DISASSEMBLY INSTRUCTIONS
FOR THE
SCRAMBL.ER CENTER POLE BASE SECTION

The rotating base remoins on the stotionary base at
all times unless it becomes necessary to replace large
geers, bearings, or costings. You may not need to remove
the rotating base if you wish to service the broke ond
geor pot assemblies. However, if some of the large
bearings, castings, or geors under the rotating base
require attention, then use the following procedure:

A. Remove the mast from the top of the base section.

B. Remove the slip ring assembly by toking out the
screw and nut which held it to the small tube sticking
up through the hat casting at the top of the rotating base.
The screw location is shown in Picture No. K-1.

Ne. K-1

C. Remove the nine screws which hold down the haot
casting (shown in Picture No. K-2), and lift off the hat.

D. The twelve 2" high-strength bolts which hold
down the cap on top of the pole con be seen in-Picture.)
No. K-3. Take out the locking wire and throw it away,

4+
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No. K-3

Do not use it again; replace it with new stove pipe wire
when you re-assemble the center pole. Remove the twelve
bolts and lift off the cap. There may be some thin shim.
under the cop, which must be reploced when you put the
bose section back together, so take care of them.

E. You are now ready to remove the rotating base.
Insert @ %'" diameter rod through the hinge blocks on
each side of the top of the rotating base. In the middle
of each side wrap a choin around the rod and odjust the
three chains so that you can pull vertically, with an equal
pull on each choin, as you lift the rotating base. The




——

MAJOR DISASSEMBLY INSTRUCTIONS FOR THE
SCRAMBLER GEAR POT AND BRAKE ASSEMBLIES

(. The brake and gear pot assemblies have been design-
ed so that you con remove and reploce ony of the parts
without dismontling the SCRAMBLER. The parts in oll
three ossemblies are similer; and in some caoses are
alike, so the same procedure will apply to all three.

Remove the cover from the rotating base, and turn
the base until the three spur pinions are completely
visible in the cccess holes shown in Picture No. L-1.
Remove the hold-down screw in the top of the pinien
shaft, and lift out the pinion if it has not frozen to the
shaft. It is not cbsolutely essential thet the spur pinion
come out at this time. Do not remove all three pinions
unless you want to remove the gear pot assembly and

both brokes; just remove the one where you are working.

On the gear pot the following must be done before
further steps can be token:

1. Droin the oil from the gear pot by removing the
droin plug just inside the hond hole,

2. Remove the pinion casting from the cover plate
'.by toking out the six cap screws which hold it. There
are tapped holes in the flange of the pinion casting.
Insert two of the six cap screws in these holes. Turn
these screws in together ond they will push agoinst the
cover plate 1o free the costing. See Picture No. L-Z2.

3. Before you can remove the cover plate you must
remove the pinion casting, because there are four socket
head cap screws under the flange of the casting and they
must be removed. See Picture No. L-3. The remaining cap
screws are exposed and con be removed. Pull away the
cover plate from the dowel pins which locate it Tap
lightly from the inside to free it from the dowel pins.

The key in the hub of the bevel ring gear is held in
place with a %"

cap screw which hos o drilled head. A
safety wire surrounds the hub ond passes through the
head of the cop screw as shown in Picture No. L-4. This
salety wire should always be in ploce when the SCRAM-
BLER is in operation, because vibration could possibly
couse the capscrew 1o back out, and if it should lodge
in the geor teeth extensive damage could result.

L-1




2. Lay the internal geor on a flot surfoce and lower
the rotating base over it. Cap screw the rotating base to
the internal gear with the 12 shoulder cop screws. Start
elt 12 screws at the same time, and then tighten gradually
to 55 #1..1bs. of torque. Safety each pair of shoulder cup‘,

screws with baling wire.

3. Lower the rotating base onto the stationary base.
Set in ploce the. top main beoring. Replace any shims
that were under the cop when it was removed and re-
position the cop. Start the 12 bolts in the bearing cap.

4. Reploce oll three spur pinions ond insert the
keys. Caution: Do not turn the pinions on their shofts, or
the shafts moy gall ond freeze in the pinions. Be sure to

use keys,

5. Stort the 18 cop screws that hold the hub casting
to the rolating base, but do not tighten them even finger
tight,

6. Connect the power unit truck and one drive unit
to the base, ond start the rotating base turning under
power, while you gradually tighten the twelve cap screws‘
at the top of the stationary pole. You can stand on o ®r
plank laid across trestles while you work. Tighten the
cap screws grodually to 55 ft.-Ibs. of torque. Go back
and forth across the circle as you tighten, first drowing
down ol of the bolts to 35 ft.-Ibs., then to 45 ft.-ibs.,
and finishing with 55 ft.-Ibs. of torque. All the time these
cap screws are being tightened the rotating bose should
be turning. The purpose of turning the bose under power
is 1o center the floating geor and hub costing for the
best possible fit of the geors and pinions.

7. After the center pole cop is bolted in place,
stop the rotating base and tighten grodually the 18 cop
screws connecting the rotating base and the hub casting.
Tighten them to 55 fi.-1bs. of torque.

No. K-9

8. Make no more final edjustments until ofter the
entire SCRAMBLER is set up. Then re-check the 12 cap
screws at the top 1o be sure that they a:e_pulledhdown to

When replacing these parts, the following procedure is 55 f1..1bs. of torque. Re-tighten as needed.

recommended:
¢
9. After the SCRAMBLER has been dismantled,
1. Reassemble the gears, Learing- " ub casting, threod 1l -ing wire through the cap screws at the
os e Facture Mo, Ko, Lo ooe -0t Coratienaey top .o . vy pole as shown in Picture No. K.J,

bose in e wumio mor 20 0 D U dhey wern .- ! e replace C ot casting,



There is one spacing sleeve in the gear pot ond
two sleeves in each brake assembly. These sleeves have
shoulders on one end only. In each case the shoulder
goes next to the bearing which it touches. The gear pot

"{.sfeeve can be aligned ofter the shaft is through it, but
you must align the brake shaft sleeves before you insert

* the shaft. On the bottom end of the brake shaft there is a
smaller diometer, and o smal! round pin sticks out of the

"

side of this smaller diometer. This pin engages the key-
way in the bottom sleeve. When you look down the hole
before inserting the shaft, be sure the keyway in the
bottom sieeve is on the opposite side of the hele from the
key in the brake hub. The pin in the side of the top
sleeve must be aligned with the key in the brake hub.

See Picture No. L-8. It is very easy to forget about the
small pin on the bottom, so take core to remember it.

L-3
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straight frem the hole. In Picrure No. L.6 notice how a
block and bar are used 10 lift the shaft. In this picture
the shaft is being pulled with the rototing base removed,
but the shaft can be removed also with the base section
assembled.

No. L-4

4. A long bolt runs through each spur pinion shait,
and it must be removed. See Picture No. L-5. Be sure to
replace the seif-locking nut, end not an ordinary nut,
because you could get some very expensive damage in
the gear pot if a nut were to work loose. The nut on each

brake drum hub is riveted to the hub, so you will not need

1o worry about losing it. The purpose of this bolt is to
With the shafts removed, the brake drums and the

bevel ring gear will slide out becouse there is nothin
further helding them in place. See Picture No. L-7. It
will be necessary 1o remove a rectangular plate under

hold down the shaft so that it will net rub on the rotating
bose. Nothing eise holds down the shaft.

each brake lever arm, but this will be obvious when you

start to remove the brake drum. The castings bolted to

the top ond bottem base plates will then be out in the
open and can be removed as needed. Toke care when
removing the top bearing carriers that they do not loli_

on your fingers. They are not particularly heavy, but the

v

After the bolt is removed, then withdraw the spur  moy drop out suddenly and caotch your fingers. You can
ginion shoft. A %' e At is furnished, wiv ' screws ovoid this by blecxing up under thein before you remove
down inte the tan -f caft, Use it te . shaft the belts.

1.7



7. Next, lift out the removable slip clutch and
pinion ossembly, as shown in Picture No. M-4. All the
ports of this assembly aore shown in Picture No. M-7, as

they are used on the sweep.

. 8. With the removol of o single cop screw from the
outer end of the short shaft all of the parts of this assem-
bly should come opart easily as shown in Picture No.

M-8.

9. Unscrew the nuts that hold the springs on the
slip clutch, and the slip clutch will then come opart as
shown in Picture Na. M.9. At this point, the focing can
be replaced on the clutch disk, the clutch disk itself can
be replaced by removing the eight socket head cap screws
in the sprocket, or the entire clutch disk ond hub assem-
bly can be reploced.

M-2
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MAJOR DISASSEMBLY INSTRUCTIONS
FOR THE SCRAMBLER BOTTOM SWEEP

From time to time you may need to reploce o clutch
disk in the slip clutch, but except for-that it is unlikely
that you will need to toke oport the bottom sweep. The
bottom sweep wos designed so that o cluteh disk con be
replaced easily and quickly. The pictures show how this
can be dene without removing the pins from the bottom
sweep. However, you may prefer removing the sweep and
setting it on trestles or other supports while you work on
i1, To replace o clutch disk proceed in the following way:

1. Disconnect the chain coupling next to the center
pole so that the unit pole will be free to turn.

2. Remove the slip clutch cover as sho“jn inPic-
ture No. M-1,

No. M-2

3. Remove the chain from the coupling next to the
slip clutch as shown in Picture No. M-2. This is perhaps
the most difficult job in replocing o clutch disk., This
coupling is the same type os the others on the SCRAM-
BLER, except that it is larger and has o larger chain on

it. The chain goes together in the some woy os all the
other chains.

4. There are two long bolts that run paraliel to the
sweep drive shaft. A self.locking nut and ¢ tapered wash-
er ute on the end of .. L holr,

shown in Piztyre No, M-3.

Remov. + rse bolts as

5. Remove the nuts ond clamp blocks from the four
vertical beolts, and remove the two bolts on the side next
to the center pole. You will not be able to remove the
other two bolts because the unit pole is in the way. See

Picture No. M-4.

6. Next, unlock the sweep from the bottom of the
unit pole and drop it down as shown in Picture No. M-5.
Use a block under the outer end to hold the slip clutch
off the ground.



SCRAMBLER EQUIPPED WITH ELECTRIC MOTOR DRIVE

The SCRAMBLER can be equipped with a 10 horse-
power, 1710 RPM, 3 phase, wound rotor induction motor,
230/460 volts, 60 cycle alternating current. With this
motor are a drum controller, a resistor bank, ond a mag-
netic storter. All four of these units are wired together
completely. Connect the three lead-in wires to terminals

L1, L2, and L3 in the top of the magnetic starter, and
the SCRAMBLER is ready to operate.

Red arrows have been painted on both the Twin Disc
9.4 HSD fluid coupling ond the moter to show the direc-
tion they should turn, If the motor turns in the oppo-
site direction, interchonge two of the leod-in wires to
reverse direction. As you face the grill which surrounds

the tluid coupling, the coupling should be turning counter-
clockwise.

N-1




10. When reossembling the entire unit de not tighten
the springs until the shaft has been run through the
splined hub of the slip clutch and through the nylon bush.
ing of the clutch disk hub. This is very important, if you
are to avoid tightening the springs with the clutch disk
off center. The shaft will align the two parts while the
springs are being tightened. Compress the springs until
they are each 1.3/32"" high as shown in Picture No. M-10.
This is how your slip clutches were all adjusted ot the
factory.

11. When you re-install this assembly in the bottom
sweep, tighten first the long parallel bolts, replace the
chain on the slip clutch coupling, ond then tighten the
four verticol bolts. Turn the shoft from time to time os
you are tightening these bolts to be sure there is no bind
in the entire drive, Also, when you have connected the
bottom sweep to the unit pole again, you may wish to
shift the assembly slightly for better mesh of the bevel
pinion with the unit pole bevel ring geor.

There are many pieces in the bottom sweep drive, and
they must be assembled in the proper arder, To be sure,
compare what you are doing with another bottom sweep.

Eventually, some wear will develop in the bevel ring
gears and pinions, ond there will be more back losh
between the geor teeth than there should be. To reduce
the back lash in these gears, odd additional shims under
the lorge flanged pillow block bolted to the outer end of
the bottom sweep.

With good clutch springs all adjusted to the proper
height of 1.3/32", there con still be o variotion in the
performance of a slip clutch. As the friction surfaces
of the clutch disk wear in, the characteristics of the
slip clutch can chonge, ond s5 you must observe how the
SCRAMBLER behaves when it is carrying o possenger
lood. The factory lood test consists of putting 600 pounds
in each of the 12 seats, bringing the ride up to full speed,
and then broking it to o stop. Under this kind of loading
conditian, when the center pole is stopped as quickly as
possible, the unit poles will centinue to turn and come
1o o stop about 10 seconds after the brake is applied. If
the c¢lutches are cidjusted properly all three unit -

“

will stop turning at almost exactly the same time.

A second way to check the slip clutches is 1o brin’
the SCRAMBLER up 1o top speed with no passengers in
any of the seats, then set the brakes quickly and firmly.
With no passengers, the unit poles should stop at the
same time as the center pole, If you find that one or more

of the unit poles continues to turn after the center pole is
stopped, then the slip clutches are not adjusted tight
enough. Check to be sure that ail the springs on each
slip clutch are tightened to an overall height of 1-3/32'",
If the unit poles still continue to turn after the center
pole hos stopped, it will be necessary to tighten the
clutch springs even more, Be sure to tighten all six
springs on each clutch to the same height. This does not
necessarily meun that all three slip clutches will be
adjusted exactly the same. All three may be different
from each other; the important thing is that they function
in the same way. This method of testing the slip ciutches
with no passengers is by far the easiest way to check
them,

The third method is also very easy, but may not tell
you quite as much. With the SCRAMBLER stopped and
the brakes set, push on the back or front of any seat. It
should toke a good, hard push to slip the slip cluich, but
you should be able to slip it. This is an excellent way of
comparing the three bottom sweep slip clutches. H
three clutches are not adjusted to operote in the some

" way the differences will be quite abvious when a seat on

each unit pole is pu-r ‘ in this way,
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To start the motor, insert the key in the switch that is
mounted directly cbove the mognetic starter. Flip the key
and the drum controller can then be operated to stort the
motor. Release the broke ratchet hendle, and then move
the drum controlier 1o the first position. Hold it there
until the motor picks up the load, then advance the con-
troller 10 the next notch. There are 11 steps on the con-
troller. Alwoys move the drum controller in easy stages
that will not be hard on the motor. If you advence the
control 1o the wide open position rapidly, there will be a
great strain on the motor and large amounts of current
will be used. The drum controller will provide a smooth
start, together with o great range of operating speeds to

e AL AL A . Sttt A

give variely to the ride. The control handle can be pad-

locked if desired, when the ride is not in use.

The wiring diagram for the drum controller and the
resistor bank is located inside the cover of the drum
controller.

If the V-belts should slip, the drive con be tightened
by shimming equolly under the channels which support the
molor.

This electric motor drive will give long and reliabie
service if it is given reasonable core.

-
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QPERATION AND MAINTENANCE OF BIG ELI SCRAMBLERS

Big Eli Scramblers first went into service in 1954, Nearly every Scrambler de-
livered since that time is still in service. From the beginning the Big Eli Scrambler
was designed and built for easy operation, maintenance, and replacement of parts as
needed. Eli Bridge Company has always been ready to help with any problems that
occur, Owners and operators have called or written the factory about their preblems
of operation and maintenance, and through the years these problems have tended to be
much the same. These suggestions cover those guestions most frequently asked. This
manual is divided into four parts: 1) Operation; 2) General Maintenance; 3) Seats; and
4) Lubrication. Each part is in alphabetical order, with cross-referencing to help you
to find the information you need. Xeep this manual handy, and it should help you to
solve many of the problems that arise., If you have a problem that is not covered, do
not hesitate to contact the factory.

CPERATION

Every operator should read and understand these instructions thoroughly before
operating the Scrambler.

The Big Eli Scrambler Ride has been carefully designed and built with the safety
of your passengers in mind, It will provide thrilling entertainment for your patrons if
properly operated and maintained, As with any amusement ride, careless operation of

the Scrambler can cause unnecessary risk to people. Proper maintenance of the Scrambler

is essential. Passengers must not be allowed to misbehave.

Vigilance on the part of the operator can prevent accidents., The operator must
watch the ride at all times, and refuse rides to any person that, in his opinion, might
be in danger.

The operator must not become careless, because the Scrambler is a fast ride
which involves high accelerations and decelerations, and any person leaving his seat
when the ride is in motion is almost certain to be severely injured. Overspeeding can
cause accidents., Do not exceed 11.0 rpm with a gasoline engine, nor 11.4 rpm with an
electric motor drive.

ALCOHOL AND DRUGS., See "Drugs and Alcohol".

BALANCING THE PASSENGER LOAD,

Balancing the Scrambler is not important. Your passengers will get a greater
thrill if other passengers are in seats on other unit poles, but the Scrambler itself
will operate very well even though it is not balanced. With one seat fully loaded you
will have just about the maximum out-of-balance condition possible. The slip clutch
built into each bottom sweep compensates for this out-of-balance by slipping when the
load on the gear teeth is the highest. Occasionally, the slip clutch squeaks as it
slips, but if this happens it is merely the friction surfaces rubbing against each other,
and is no cause for concern,
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Check the slip clutches when the Scrambler is stopped and the brakes are
set, Push on any seat, and it should require a good, hard push to slip the slip
clutch, but yvou should be able to slip it.

There is a second way to observe the action of the slip clutches. The factory
load test consists of putting 600 pounds in each of the 12 seats, bringing the ride up
to full speed, and then braking it to a stop. Under this kind of loading condition, when
the center pole is stopped as quickly as possible, the unit poles will continue to turn
and come to a stop about 10 seconds after the brake has been applied. If the clutches
are adjusted properly all three unit poles will stop turning at almost exactly the same
time. If all 12 seats are empty, then the three unit poles should stop turning at the
same time as the center pole.

A third way, and perhaps the easiest way, to observe the action of the slip
clutches is to operate the Scrambler with no one in any of the seats. Bring it up to
full speed, and then set the brakes quickly and firmly. All three unit poles should
stop turning at the same time as the center pole stops. If any one of them keeps on
turning, then the slip clutch is not adjusted tight enough. Tighten the clutch springs
to a uniform height of 1-3/32", or tighter if necessary to get the unit poles to stop
turning when the center pole does. Be sure to adjust all the springs on one slip
clutch to the same height, '

Humid weather may cause the slip clutches to tighten up a little, and normal
wear may cause them to loosen a little, but frequent adjustment is not necessary.

Inspect them frequently to ke sure that the clutch disks are dry and have no
grease on them, Replace any greasy clutch disks you find; do not try to clean them,

BRAKE OPERATION.

The brakes are adjusted at the factory so that the Scrambler can be stopped
from top speed in 2/3 of a revolution of the center pole.

When the Scrambler, with a full load of passengers is stopped quickly, the
unit poles will continue to turn for a short time after the center pole has stopped.
The brakes should be adjusted for a complete stop with a full load in at least 10 seconds,
Do not make a practice of stopping rapidly, because a smoother stop will be easier on
the Scrambler. However, you should know that your brakes are good, and you should
check them each time you erect the Scrambler. A good way to stop the Scrambler is
to pull back on the brake ratchet handle until the engine idles, but don't move it back
so far that it begins to tighten the brake cable. Let the Scrambler slow down by itself
for one revolution of the center pole, and then gradually tighten the brakes so that it
comes to a complete stop in one more revolution of the center pole.

DRUGS OR ALCOHOL,

It is obvious that an operator who is under the influence of drugs or alcohol
is a serious hazard to his passengers and under no ¢ircumstances should be permitted
to operate the Scrambler,
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It is extremely dangerous to allow anyone under the influence of drugs or
alcohol to get on the ride, for they often attempt to stand up or to extend their arms
from the seat. The seats pass each other at 50 MPH, and a hand outstretched from
one seat cannot touch another seat, but can touch another outstretched hand from

another seat, Such practices are likely to result in injuries to the passengers.

1f any passenger misbehaves in any way, STOP THE RIDE IMMEDIATELY.
Refuse rides to any person who might endanger himself or others.

ELECTRIC MOTOR SPEED. See "Speed of Operation”.

GASOLINE ENGINE SPEED. See "Speed of Operation®.

HANDLEBAR, LOCKED,. See wpPassenger Safety".

LATCHED HANDLEBAR, See "passenger Safety”.

LENGTH OF RIDE,

The main purpose of any amusement riding device is 10 please the passengers
so that they will come back and bring their friends with them. Most operators find
that the Scrambler should not be operated for more than 1-1/2 minutes, with each
passenger load. Give your riders a chance to get used to the ride. Bring it almost
to top speed and hold it there for most of the ride, then finish with a couple of
revolutions at top speed. Changing the speed is the only way to give variety to the
ride. However, the Scrambler does not change speed rapidly, but requires 15 to 20
seconds to reach top speed, so gunning the engine will have almost no effect on the
motion. What does happen is that after the ride has been slowed, preparatory to
gunning, the acceleration back to full speed will add nothing to the thrill of the ride.
If you think you have a petter system, we suggest that you take a ride on it yourself
before using it on your customers.

LOCATION OF PASSENGERS. See "Passenger Placement".

LOCKED HANDLEBAR, See "Passenger Safety".

MOTION OF THE SEAT. See “Scrambler Motion™.

OUT-OF -BALANCE LOADING. See “"Balancing the Passenger Load".

PASSENGER PLACEMENT,

As the Scrambler picks up speed, the passengers will slide to their right
against the end of the seat. This is caused by "centrifugal force" and is part of the
appeal of the ride; however, a heavy person can exert a considerable amount of side
pressure as a result. The actual side pressure each person feels is in proportion to
his own weight. In addition to the side pressure his own weight causes, each
passenger will experience the total of the side pressures of every passenger to his
left,
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Since the side pressures are directed to the right, as a general rule the
heaviest person should pe seated next to the outside, nearest the door opening,
with lighter persons to his left. _

1. A man should normally be seated to the ouiside with his lad r seated

to his left,

2. Children riding with parents should be seated to the far left ang not

petween them.

Do not allow ore-school children to ride without a devendable adult. The
child should be seated either on the lap of the adult or to the left of the adult, so
that the child will not be squeezed., Children from 6 to 12 vears can usually take
care of themselves, but thev should be watched verv carefull » by the operator, If
the overator sees any tendency for a child to move about in the seat or to show that
he is not holding on as well as he should, the operator should stop immediately and
not continue the ride until he is certain that the child is secure. Children who do
not follow the operator's instructions should be removed from the ride.

PASSENGER SAFETY,

The passengers can climb into the seats pv themselves. With a large crowd,
an extra man or two can help to keep the people moving. The handlepar on the seat
will usually lock itself if the passengers do not do it, It does not need the attention
of the overator in most cases, but the operator must not fail to observe whether all
handlebars are locked, and lock any that are not alreadv locked. But be sure that the
lap bar in each seat swings freely, with no binding in the hinges.

The handlebar latches on the seats have been properly adjusted at the factory
but may, after extended use and wear, require readjustment, A handlebar that does
net latch is unsafe, Without the security of the handlebar, the passenger mavy, with-
out realizing the consequence, lean forward or stand up, exposing himself to extreme
danger of being thrown from the ride. Inspection of the latches is quick and easy,
This is covered in the "seat" section,

The passengers must remain seated at all times while the Scrambler is in
operation. Occasionally someone gets the idea to change positions in a seat with
another person. It is almost impossible to change without opening the handlebar and
at least one of the passengers standing. This is extremely dangerous and should
never be tolerated. That is why the decal is placed on the back of each handlebar,
which says, "CAUTION: While Scrambler is in Motion;

- Keep Handlebar Closed
~ Do Not Stand Up"

PATH OF THE SEAT. See "Scrambler Motion".

PLACEMENT OF PASSENGERS. See "Passenger Placement".

PROCEDURE IN STOPPING THE RIDE. See "Brake Operation".

RIDE LENGTH, See "Length of Ride".
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SCRAMBLER MOTION.

The main center pole turns in s clockwise direction, while the unit poles
turn counterclockwise. This causes each seat to trace a "star" pattern back and
forth across the operating circle. As each seat reaches the outside of the circle it
comes to a dead stop. From a dead stop, it picks up speed so that by the time it
{s passing the center of the circle it is going about 25 miles per hour. This requires
about 1.2 seconds, and by the time another 1.2 seconds have elapsed the seat has
again come to a dead stop.

For normal operation the seat must move in its proper path. Watch the way one
seat moves. If you were to look down from above, suppose that when the seat reaches
the outside of the operating circle you call that the 12:00 o'clock position. The next
time that that seat reaches the outside of the operating circle on that side it should
be about in the 1l:30 position. In other words, the place where one particular seat
reaches the outside of the operating circle moves in a counterclockwise direction.

If it does not, if you see that the seat is going directly back and forth to exactly
opposite positions, or is in fact advancing in a clockwise direction, DO NOT OPERATE
THE RIDE. YOU HAVE A CONDITION THAT MUST BE CORRECTED,

Also, if you see the passengers sliding from one side of the seat to the other,
AND THEY ARE NOT TRYING TO DO SO, then this is another sign that something is
wrong.

One or more of the following things may exist:

1. The Scrambler is being operated faster than 11 rpm with gasoline
engine, or 11.4 rpom with electric motor.

2. The slip clutches are too loose, SO that they cannot turn the
unit poles properly.

3. The slip clutch disks have golten grease on them from over-
lubrication. This causes the slip clutches to function im-
properly.

Grease on the clutch disks can be very tricky. The clutch may appear 1o work
normally for a long time, and then suddenly, right in the middle of a ride, start slipping
excessively. There is no reason for grease to be on the clutch disks, but a careless
operator with a little grease can ruin perfectly good clutch disks. If grease gets on
your clutch disks do not try to clean them; replace them.

To repeat, whenever you see a seat advancing around the circle in a clock-
wise direction, stop the ride and do not carry any more passengers until after you
have corrected the problem. (See maintenance information on the slip clutches.)

A Scrambler operating incorrectly in this way changes the whole "feel" of the
ride. Instead of being directed just to the right end of the seat, the passengers may
move to the left and forward as well. This will make the passengers feel insecure, and
in fact it may put them in actual danger because this is not the normal way in which a
Scrambler should operate. They learn to brace themselves to resist the normal forces,
but sometimes do not know how to handle these strange forces.
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SLIP CLUTCH ADJUSTMENT. See "Balancing the Passenger Load".

SPEED OF OPERATION,

Maximum speed in revolutions per minute of the center pole:

11.0 with gasoline engine
1.4 with electric motor

The Scrambler should NOT be operated at speeds in excess of those stated
above. The forces acting on the Scrambler and its passengers rise sharply as the
operating speed is increased. At speeds above the maximum rated speed these forces
become DANGEROUS,

Operators are sometimes tempted to tamper with the throttle adjustment to
increase the speed.

DON'T DO IT.

The speed of the Allis-Chalmers G-138 engine, used on Scramblers through Serial
No. 414, is regulated by a governor. The maximum speed has been limited by installing
a throttle stop and by cutting off the excess throttle rod after adjusting the maximum
center pole speed to 11,0 RPM, If the throttle stop is in place and the throttle rod has
not been extended and readjusted, the ride should not exceed rated speed using the
combination brake-throttle control provided.

The Ford engine, used on Scramblers beginning with Serial No, 415, has a built-
in governor that shuts the engine off when it has been over speeded. When this happens,
the engine must be brought to a complete stop and the governor re-set.

WARNING: No governor-speed control system is foolproof. Any governor can be
tampered with. Be on your guard against operators who try this.

Electric motor power units as furnished by Eli Bridge Company cannot be made
to overspeed except by changing V-belt sheaves. Such tampering is difficult to con-~
ceal, If you anticipate using a different power unit at any time, do not fail to consult
Eli Bridge Company regarding the horsepower capacity and the speed at which the power
unit is expected to turn the Scrambler. In case of accidents involving injury of a
passenger, speeds in excess of 1] RPM of the center pole when using a gasoline engine
(11,4 RPM when powered with an electric motor) will be considered negligence on the
part of the operator,

STANDING UP, See "Passenger Safety",

STARTING THE SCRAMBLER,

Do not put the ride into motion until the handlebar on each seat is locked, and
the locking pin is inserted in the secondary latch.
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When using the Allis-Chalmers G-138 gasoline engine power units:

pefore starting the engine, be sure that the engine clutch is disengaged and that
the hinged dog has been dropped down to keep the clutch disengaged. Then advance
the brake ratchet handle until the throttle is half open. After the engine is started and
running, set the brakes with the brake ratchet handle. This tightens the cable on the
clutch lever so that the hinged dog can be flipped over, When you have done this,
then each time the brakes are set the engine clutch will disengage automatically.

When using the Ford gasoline engine pOWer unit;

Before starting the Ford engine, move the brake ratchet handle all the way to the
rear, setting the Scrambler brakes. This disengages the engine clutch and puts the
engine throttle in the idle position. If you find that the engine must have more gasoline
when starting, press down on the throttle lever which is directly above the pivot for
the brake ratchet handle. After the engine has started, release the throttle lever and
the engine will idle.

As the brake ratchet handle moves forward, the Scrambler brakes are released,
the engine clutch is engaged, and then the throttle is opened. As the Scrambler begins
to turn slowly, check for clearance between the Scrambler and the fence, and between
the bottoms of the unit poles and the drive units,

The Ford engine has a built-in governor so that if the engine is operated beyond
its governed speed the engine will shut itself off, and it must be brought to a complete
stop for re-setting the governor before it can be re-started.

Advance the speed smoothly. Do not jerk the brake lever back and forth., Jerk-
ing causes unnecessary wear on the working parts. The fluid coupling will absorb a
great deal of shock, but it should not be abused. As it is operated, the fluid inside
will get hot, so take care not to get burned on it. The guard and cover should be over
the fluid coupling, sheaves, and belts at all times when the power unit is running.

STOPPING PROCEDURE, See "Brake Operation”.

STOPPING TIME,. See "Brake Operation"”.

TIME TO REACH TOP SPEED. See "Length of Ride".

PLEASE BE CAREFUL

Do your part well and the Big Eli Scrambler will
reward you liberally in pleasure to own and operate,
and in good net returms on the money you have invested
in it.

These basic rules will help you protect your
patrons from injury, and protect yourself from lawsuits.

IR S Sl [EED—
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GENERAL MAINTENANCE

ADJUSTING BRAKES, See "Brakes".

ADJUSTING SLIP CLUTCHES. See "Bottom Sweeps™",

ADJUSTMENT OF BRAKE RATCHET. See "Power Unit".

ADJUSTMENT OF GEAR MESH. See “Bottom Sweep",

ADJUSTMENT OF SPROCKETS. See "Bottom Sweeps", "Chain Couplings", "Drive
Units", and "Stationary Base",

AMPERE REQUIREMENT FOR LIGHTING. See "Lighting".

AXLE, DOLLY, BENT, See "Dollies for Center Pole",

BACKLASH IN GEARS., See "Bottom Sweeps",

BALLAST SHORTING OUT. See "Lighting",

BASE LEGS.
Base legs are often referred to as mud sills by operators.

Frequently Scramblers are observed in which the operator has blocked under
the ends of the base legs so much that the center is clear off the ground. This is
not only unnecessary: it is bad practice. The center pole stationary base is a large
hexagon plate 60" wide. Because of its large area it is able to spread out the
weight very well, The base legs are for the purpose of resisting tipping of the center
pole and that is all. When excessive blocking is put under the ends of the base legs
this raises the entire Scrambler that much higher off the ground, and every bit that
is put under the base legs just makes it that much harder for your passengers to
climb in the seats.

About the only maintenance problem with base legs that has ever been report-
ed to the factory is that occa sionally the small sheave for the brake cable gets broken.
You are supplied with a sheave in each base leg, but actually only four are used at
one time, so it is possible to have two broken sheaves and still have a fully function-
ing brake cable, However, you should not trv to run your brake cables over broken
sheaves. If you do you will run the risk of wedging and locking the brake cable be-
tween the broken sheave and the opening in the base leg, These sheaves are not
difficult to replace. Just chisel out the small sheave axle and weld in a new one with
a new sheave on it .
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Sometimes Scramblers brought into the factory have the cutouts in the base
legs enlarged. Instead of using factory-built replacements for worn or broken brake
cables, the operators have made up their own, using cable clamps. These cable
clamps will not pass through the original cutouts in the base legs, and so the oper-
ators enlarge the holes. In addition to weakening the base legs, an improper cutout
in the base leg can cause a brake cable to snag or jam in the cutout, making it im-
possible to operate the brakes properly. If factory-built brake cables are used, then
no enlarging of the cutouts in the base legs will be necessary and the base legs will
not be weakened. Therefore, only factory-built brake cables should be used.

BASE LEG BLOCKING. See "Base Legs"”.

BASE LEG SHEAVES BROKEN, See "Base Legs".

BEARING BOLTS LOOSE, DRIVE UNITS. See "Drive Units",

BEARING CUP DAMAGE. See "Bearings”.

BEARING FAILURE, See "Bearings”.

BEARING LIFE, See "Bearings",

BEARING PIN SHEARED, See "Top Sweeps".

BEARING REPLACEMENT SCHEDULE., See "Bearings".

BEARING REPLACEMENT, TOP AND BOTTOM SWEEPS, See "Bearings”.

BEARINGS.

All structural members turn on and are supported by ball or tapered roller
bearings. The entire drive line which operates the Scrambler turns on ball, tapered
roller, and spherical roller bearings, as well as supplementary nylon sleeve bearings
in the middle of long shafting. The selection of bearings throughout has been done
to provide the longestlife and the most trouble-free service possible.

The greatest enemy of precision bearings is dirt and grit. When grit gets in
a bearing along with the grease it acts like a grinding compound to grind away the
parts, Therefore, keep the bearings clean by always using clean grease. The large
center pole bearings are not sealed but are in housings with close clearances, and
it is particularly important that these bearings be given regular and ample shots with
a grease gun using clean grease, In this way any grit that has worked its way into
the bearing will tend to be forced out by the new, clean grease being pumped in.

In using precision ball and roller bearings, the one fact that must always be
taken into consideration is that there is no way to predict accurately just how long
a bearing will last, Bearings are selected on the basis of what is known as a B-10
life. What that means is that the load rating of a bearing as supplied by the bearing
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manufacturer tells how much load the bearing can support for a certain number of
hours of service. However, it also means that 90% of the bearings will last longer
than the manufacturer claims they will, but 10% will not last that long.

Only one bearing application on the Scrambler has been a problem in this
respect, and this is the Sealmaster SF-47 flanged pillow block on the outer end of
each top and bottom sweep. Failure of a few of these occurred before 1967, When
the bearing failed, the inner race split apart, and this allowed the unit pole to drop
through while the ride was turning, causing injuries to the passengers and damage
to the equipment. At no charge, top sweep bearing retaining rings were sent to every
Scrambler owner from Serial No. 1 through 290, with instructions not to operate the
Scrambler unless the rings were in place, The purpose of the retaining ring was to
retain the inner race of the bearing so that it could not drop through in the event the
bearing failed. After Serial No. 290, the hole in the top sweep structure was made
smaller for the same purpose.

Even though these retaining rings were furnished at no charge, some owners
still did not install them, and on at least one occasion a bearing failed and allowed
the unit pole to drop.

WARNING: FAILURE OF THE SF-47BEARING ON THE TOP SWEEP WHILE THE
RIDE IS OPERATING COULD CAUSE SERIOUS INJURY TO PASSENGERS AND SEVERE
DAMAGE TO YOUR EQUIPMENT. Therefore, reqardless of the appearance of the bear-
ings, replace them after 3, 000 hours of service, or four years, whichever comes first,
Failure to lubricate properly and keep clean will further reduce bearing life.

While the same bearing is used on the bottom sweep, if it should fail it
would not be as much of a hazard to the passengers as the one on the top sweep. It
would still be advisable to change the bearing according to the same replacement
schedule,

FURTHER WARNING: DO NOT operate Scrambler Serial No. 1 through 290 with-
out the special retaining ring installed in the space between the SF-47 bearing and
the top sweep.

Another thing that sometimes happens with this bearing is that, in portable
operation and while being transported down the highway, the entire bearing turns
over upside down in the cast iron housing, This can happen on both the top and
bottom sweeps, and if it does it can drastically change the mesh of the gears on the
unit poles and bottom sweeps. In fact, the gears will not mesh at all if the bottom
sweep bearing turns over. All you have to remember is that the set collar of the
bearing should be on the top side of the top sweep bearing and on the bottom side
of the bottom sweep bearing. If you find that the bearing is turned over, lever it
back with a stick, but be sure to pivot about the grease fitting because it will not
turn over otherwise: the pin in the outer race will prevent the rotation,
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The only way that grease which is pumped into the bearing through the grease
fitting can get into the bearing is through a hole in the spherical outer race. This
hole is kept in line with the grease fitting by a small loose pin. Occasionally the
operators swing the unit pole in the bearing and shear off this pin. When this
happens there is nothing to keep the hole in the spherical outer race in line with the
grease fitting, and the grease you pump in will not reach the bearing. To check on
this pin, remove the grease fitting and you will find the pin down in the hole. Clean

out the grease and yvou can tell if the pin is keeping the spherical outer race in its
proper location.

Replacement pins are available from the factory. If you choose to tilt the
unit pole against the pin, unbolt the bearing, turn it 80 degrees, and bolt it back
in position. However, the position of the bearing as set by the factory has proved
to be most satisfactory to most operators.

The most expensive bearings on the Scrambler are the large Timken tapered
roller bearings on the center pole. There are three of these bearings, and the service
life of all three has been excellent, There has never been a case reported to the
factory where one of these bearings has come apart or seized on the shaft. Even
where it has been necessary to replace the bearings, they would still turn quite
freely. Sometimes the bearing cone shows discoloration, but hardly ever is there
a damaged roller. The most common damage that shows up is pitting or spalling of
the rolling surface of the bearing cup. What this looks like is a small piece of the
surface has popped or flaked out leaving a small rough depression. Many bearings
examined at the factory have had these pitted marks on them, and the bearings were
still continuing to turn quite well, with no indication of a real problem developing.
However, if you disassemble the center pole and discover this pitting on the bearing
surfaces it would be wise to replace the bearing cup at least, and the bearing cone
if any of the rollers show defects.

In replacing the bearing cup, you will find that it is fairly difficult to remove
the old bearing cup because it was "shrunk” in place, and this is how you should in-
stall the new one: pack the bearing cup in dry ice and leave it until it has thoroughly
chilled down. It will then drop in place in the bearing seat, and you will not have to
tap it at all. Then when it warms up to room temperature it expands to a tight fit with-
in the housing. Be sure that it is seated all the way before it starts to warm up.

Two bearings operate usually under very dirty conditions. These are the
bearings underneath the two brake drums. This bearing is not readily seen because
the brake drum hangs out over it, and operators sometimes fail to take proper care
of it. In spite of this, there have been almost no reports of problems with these
bearings. Where it is located makes it easy for mud, grease, and particles wearing
off the brake shoes to accumulate. Clean out around this bearing housing regularly,
and add shots of clean grease regularly to pump grit out of the bearing housing. These
bearings are self-aligning spherical roller bearings of high quality, and they deserve
proper care.

Any bearing is going to be able to perform well only if it is securely anchored
in place, Gears and couplings require firmly anchored bearings in order to work
properly and give long life. Loose bearings on shafting will cause a lot of noise and
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and vibration. This is narticularly true on the long drive shafts in the drive units
and bottom sweeps. The pearings on the rotating base drive shafts seem to want to
get loose more than an-’ others, and this is probably because the bolts for the bear-
ings are threaded into tauvped holes rather than into self-locking nuts which are used
in other bearing apolications on the Scrambler ..

Nvlon sleeve bearings are used in two wavs on the Scrambler: as a sleeve
bearing, and as a liner in a ball bearing pillow block to prevent seizure of the ball
bearing on the steel shaft because of rusting. These nvlon bearings take a great
deal of apuse, and will get by with very little lubrication. However, the load carry-
ing ability of the nylon bearing is greatly increased if a little grease is used., Be sure
not to use special greases such as Never-Seez around the nylon, because some of
the ingredients in these greases may cause the nvlon to swell up, and may actually
cause the bearing to tighten up and prevent the shaft from turning in the bearing.
Common greases have never seemed to cause any problems of this kind, but it has
definitely been a problem where Never-Seez has been used,

BEARINGS FOR ROTATING BASE DRIVE SHAFTS. See "Rotating Base", “Bearings".

BEARINGS IN CENTER OF DRIVE UNITS, See "Drive Units".

BEARINGS RIGIDLY MOQUNTED. See "Bearings".

BEARING TILT ON FLOATING GEAR, See "Gears".

BEARING TURNQOVER. See “Bottom Sweeps", "Unit Poles".

BEARING UNDER THE BRAKE, See "Bearings”.

BELL CLAPPER. Referred to as "Unit Pole".

BENT CHANNEL RUNWAYS, See "Channel Runwavs".

BENT CLUTCH COVER. See "Bottom Sweep".

BENT DOLLY AXLES. See "Dollies for Center Pole".

BENT SAFETY PIN., See "Safety Pins".

BENT TIE RODS. See "Tie Rods".

BENT UNIT POLE. See "Unit Poles"

BEVEL PINION KEYS., See "Rotating Base".

BEVEL PINIONS, LOOSE, See "Gears".

BEVEL RING GEAR RUBBING., See "Rotating Base".
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BEVEL RING GEAR TEETH WEAR, See "Gears",

BLACKTOP FOUNDATION, See "Stationary Base" .

BLOCKING UNDER BASE LEGS. See "Base Legs".

BLOCKING UNDER CENTER POLE. See "Stationary Base".

BOLTS FOR INTERNAL GEAR. See "Rotating Base".

BOLTS, HIGH TENSILE, See "Mast",

BOLTS LOOSE IN DRIVE UNIT BEARINGS. See "Drive Units",

BOTTOM BEARING RING PINS, See "Stationary Base".

BOTTOM SWEEPS.,

Of all the pin connections on the Scrambler those connecting the bottom
sweeps to the rotating base have the highest loads and are subjected to the great-
est pounding as the ride operates Consequently, as the years of service build up,
these pin holes are almost always the first ones to show wear. Eventually, you will
want to tighten up these connections to eliminate the sloppy fit that develops from
wearing the holes oversize. Eli Bridge Company stocks two sizes of oversize pins
for use after the holes have been reamed out to a larger size. The original hole size
is 1", The first oversize pin is 1-1/16" in diameter and is identified by a single
groove cut in the side of the pin head. The largest oversize pin stocked is 1-1/3"
in diameter and has two grooves cut in the side of the head. Do not attempt to use
oversize pins unless the pin holes have been properly prepared by line-reaming using
special equipment available from Eli Bridge Company.

Beginning with Serial No. 92, all new bottom sweeps were eJuipped with a
removable slip clutch and pinion assembly, which was designed for long life and
easy maintenance. This assembly can be fitted to all older Scramblers, with the
slight modifications that are necessary, and manv owners of earlier Scramblers have
made this conversion. There is one problem that has shown up since this design was
put in service, but it is due to improper maintenance. The clutch disk hub turns on
a nylon sleeve bearing as the clutch slips. The Scrambler manual suggested limited
luprication of this bearing, but it appears that some operators have overdone it and
have put in too much grease. Also, instead of using very sparing amounts of grease
on the chain coupling attached to the clutch disk hub some operators apparently just
stick a handfull of grease on the chain coupling without regard to what happens to
it. The result of this over-greasing is that the grease sometimes gets on the clutch
face. When this happens the operation of the slio clutch becomes very unpredictable,
The slip characteristics can change while the Scrambler is operating, and this can be
very dangerous to the passengers. (For a fuller explanation of this see "Scrambler
Motion" in the OPERATION section of this manual.)
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WARNING: DO NOT ALLOW GREASE TQO GET ON THE CLUTCH DISKS. KEEP
THEM CLEAN, DRY, AND FREE OF GREASE AT ALL TIMES, IF GREASE GETS ON THE
CLUTCH FACES DO NOT TRY TO CLEAN THEM BUT REPLACE THE CLUTCH FACINGS.
DISCONTINUE GREASING THE NYLON SLEEVE BEARING IN THE CLUTCH DISK HUB;
LET IT RUN DRY. WIPE OFF ALL SURPLUS GREASE ON THE CHAIN COUPLING THAT
CONNECTS THE CLUTCH DISK HUB TO THE BOTTOM SWEEP DRIVE SHAFT.

The design of the installation of the slip clutch and pinion on Scramblers up
through Serial No. 91 gave reasonably satisfactory service, but reports from owners
and operators indicated that replacement of parts was often quite difficult because
of their location and because of rust "freezing” the parts together. There were
numerous reports of bearing damage, wear of keys and keyways, clutch disk break-
age, and failure of spline shafts. The new design attempted to eliminate most of
these problems and at the same time make all parts more accessible and more easily
replaceable, It has been used without change since 1960, and the reports from owners
and operators indicate practically no trouble of any kind with this design.

The covers on the slip clutches sometimes get bent out of shape. This happens
most frequently on the bottom cover, but also sometimes happens on the top, and is
caused by mishandling the sweep. When the sweep is dropped so that the weight falls
on the cover it sometimes is forced up against the slip clutch, In some cases where
this has been observed there has been so much interference that the clutch has actu-
ally worn all the way through the cover, The clutch springs rub against the bent-up
cover, and wear away the sides of the springs. When this happens the adjustment of
the spring to a height of 1-3/32" has no real significance because the strength of the
spring has been partially ground away. In order for the slip clutch to work properly
the clutch springs must be adjusted to produce the proper squeeze on the clutch disk.
Therefore, if you find the sides of any of the clutch springs worn away, replace them
with new ones adjusted to a height of 1-3/32", It should be quite obvious when the
clutch is dragging against a bent-up clutch cover; just turn the shaft and listen before
you install the bottom sweep. If it is dragging you can hear it. If you do, then
correct the situation. Do not allow it to drag.

With good springs all adjusted to the proper height of 1-3/32", there can still
be a variation in the performance of a slip clutch. As the friction surfaces of the
clutch disk wear in, the characteristics of the slip clutch can change, and so you
must observe how the Scrambler behaves when it is carrying a passenger load. The
factory load test consists of putting 600 pounds in each of the 12 seats, bringing the
ride up to full speed, and then braking it to a stop. Under this kind of locading con -~
dition , when the center pole is stopped as quickly as possible, the unit poles will
continue to turn and come to a stop about IC seconds after the brake is applied, If
the clutches are adjusted properly all three unit poles will stop turning at almost
exactly the same time,

A second way to check the slip clutches is to bring the Scrambler upto top
speed with no passengers in any of the seats, then set the brakes quickly and firmly.
With no passengers, the unit poles should stop at the same time as the center pole.
If you find that one or more of the unit poles continue to turn after the center pole is
stopped, then the slip clutches are not adjusted tight enough. Check to be sure that
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all the springs on each slip clutch are tightened to an overall height of 1-3/32", If
the unit poles still continue to turn after the center pole has stopped, it will be
necessary to tighten the cluich springs even more. Be sure to tighten all six springs
on each clutch to the same height. This does not necessarily mean that all three slip
clutches will be adjusted exactly the same. All three may be different from each other;
the important thing is that they function in the same way. This method of testing the
slip clutches with no passengers is by far the easiest way to check them,

The third method is also very easy, but may not tell you quite as much, With
the Scrambler stopped and the brakes set, push on the back or front of any seat. It
should take a good, hard push to slip the slip clutch, but vou should be able to slip
it. This is an excellent way of comparing the three bottom sweep slip clutches, If
the three clutches are not adjusted to operate in the same way the differences will
be dquite obvious when a seat on each unit pole is pushed in this way.

Squeaking slip clutches are sometimes asked about., This is nothing more
than the clutch disk slipping inside the clutch, and it is entirely normal. There has
never been any indication that a squeaking clutch is a sign of trouble. However,
clutches are sometimes reported to be jumping or "stuttering”. This may be a sign of
grease: replace the clutch facings; do not try to clean them. Also, be sure to clean
away any grease on the cast iron pieces of the clutch, as well as the clutch hub.

The chain couplings on the bottom sweeps will give excellent service, but
they must be in good alignment, Usually there is no difficulty with the coupling
connecting the slip clutch to the long drive shaft, because it stays connected all the
time. The coupling connecting the bottom sweep to the rotating base can sometimes
give difficulty, When you wrap the chain around the two coupling halves it should
fall in place easily without any forcing. There is a little clearance in the pin con-
nection, and you can sometimes align the two coupling halves just by bumping the
sweep to one side or the other. If still more adjustment is needed (and it rarely is),
loosen the bolts holding the long drive shaft bearing right next to the coupling. There
is a little adjustment available in the oversize bearing bolt holes, and this should
be enough to bring the two coupling halves into alignment. Do not forget to tighten
the bearing bolts when you are finished. A properly aligned chain coupling will have
a coupling chain that can still be wiggled with the fingers after it has been connected.
A bound-up chain is an indication of an improperly aligned coupling.

In the beginning it was anticipated that the coupling chain would wear out
and have to be replaced much more frequently than the chain sprockets. Experience
has shown that the reverse is true, If the chain is kept well lubricated so that it
remains loose and limber it will outlast the sprockets. The sprocket teeth wear down
where the rollers rub against them. As wear develops, the coupling becomes looser,
so that there can be quite a bit of backlash, and this can cause pounding in the coup-
ling which accelerates the wear. With an unbalanced load on a unit pole, as the
loaded seat moves toward the outside of the operating circle it leads the drive, but
after it reaches the outside it wants to stay there, and therefore lags the drive. This
causes a reversal of the loading of the drive in the bottom sweep and this is the
principal cause of wear of couplings, splines, clutches, gear teeth, and pin holes
in the bottom sweeps. Backlash in the chain coupling puts additional burdens on
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the drive members, and so it is important to replace the chain sprockets when the
teeth get worn down. This reversal of loading occurs only on the bottom sweeps and
on the rotating base drive shafts that couple to the long drive shafts in the bottom
sweeps,

Sometimes operators call the factory to inquire about the pinion on a bottom
sweep completely missing the gear on the bottom of the unit pole. What happens is
that in traveling down the road the Sealmaster SF-47 bearing on the outer end of the
bottom sweep turns over upside down. All that is necessary is to lever the entire
bearing halfway around with a stick. Just be sure that the spherical outer race pivots
about the grease fitting, or you may shear off the pin that positions the hole in the
spherical outer race that is in line with the grease fitting.

As the Scrambler service life builds up, all of the pin holes in the entire
structure will tend to loosen slightly. This will then allow the entire structure to
settle down slightly to a lower level. Sometimes this goes so far that the steps on
the seats hit the bottom sweeps as they pass over the top of them. To correct this,
just add shims under the Sealmaster SF-47 bearing on the outer end of the top sweep.
It will then be necessary to adjust the mesh of the pinion on the bottom sweep with
the gear on the bottom of the unit pole. To bring these two gears closer to each other,
add shims between the Sealmaster SF-47 bearing and the 12" channel on the outer end
of the bottom sweep. If you do not make the same adjustment on all three top and all
three bottom sweeps, then it would be wise to number the sweeps so that they are
always used in proper pairs. If the same adjustment is made on all three top and all
three bottom sweeps, then interchangability is not affected,

If it is necessary to adjust the mesh of the bottom sweep pinions and unit pole
gears because of wear, add shims to the bottom sweep bearing as described above.

If the mesh is too tight, then remove some of the shims.

BRAKE ADJUSTMENT, See "Brakes".

BRAKE BOTTOM BEARING., See "Bearings",

BRAKE CABLES., See "Brakes,"

BRAKE DRUM GREASING, See "Spring Start Up", "Winter Storage".

BRAKE DRUM GROQOVED, See "Brakes",

BRAKE RATCHET ADJUSTMENT. See “"Power Unit".

BRAKE REMOVAL, See "Brakes".

BRAKE DRUM REVOLUTIONS PER MINUTE. See "Speeds”.
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BRAKES.

Tests have shown that the Scrambler can be stopped just about as quickly
with one brake as with two. However, having both brakes connected provides an
extra measure of safety in the event that either brake should fail for any reason, For
safety, do not try to operate the Scrambler with only one brake.

The only adjustment on the braking system is the single turnbuckle in the long
brake cable. How this is adjusted depends upon the individual preference of the
operator, but it should be adjusted so that the Scrambler can be brought quickly and
smoothly to a complete stop with the least amount of effort by the operator. The
recommended adjustment is that the turnbuckle be tightened so that the brake ratchet
handle in the fully braked position is toward the rear end of the ratchet teeth, so that
the operator can lean on the handle and let his weight against the handle do most of
the braking effort.

The brake cables do eventually wear out and have to be replaced, Sometimes
brake cables are brought into the factory with cable clamps on them instead of the
swaged fittings furnished on new cables. The cable clamps will not pass through the
holes in the base legs, and so the operators then cut the holes out bigger, which
weakens the base legs. Also, in cutting out the base legs, sometimes it is not done
properly and it becomes possible for the brake cable to get snagged and locked up
in the opening. When this happens the brakes will not work properly, and you may not
be able to stop the Scrambler when it is necessary. Therefore, for safety, always use
factory-buili brake cables.

The brake shoes are self-adjusting and will continue to grip the brake drum
as long as there is lining in the brake shoes. However, these brakes get a lot of
use, and eventually the linings will have to be replaced. If they are not, the brake
shoes will drag on the brake drum and wear grooves in it, If the grooves are not too
deep, the outer and inner surfaces of the brake drum can be turned down on a lathe
to recondition the surfaces. However, this is a precision machining operation, and
not every machine shop could be expected to do it,

There is a bent spring that connects both the inside and the outside brake
shoes together underneath the brake drum. If this spring is not there, the two brake
shoes will not work together properly. You can feel it by reaching down underneath
the brake shoes.

A short extension spring connects the brake lever to one of the vertical plates
in the stationary base. This spring is extremely important; it must be there, If it
is not there, two things will happen:

1. The brake shoes will drag all the time, and this means that the power
unit will have to overcome this braking action to turn the ride. It usually
is not a heavy braking effort, but it is encugh so that extra loading is on
the driving gears. Normally the large driving gears in the center pole
last for many years, but this extra effort caused by a missing spring can
completely wear out a set of gears in a very few months.
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2, With no spring, you will find that the center pole cannot be turned
counterclockwise. It may turn for just a few feet, and then lock up
tight. It will still turn in the regular clockwise direction. Any time
you observe this kind of lockup of the center pole, look at both brakes.
You may find that one or both of the springs is miscing. Do not operate
the ride unless this #77 brake spring is on each brake.

Frequently, owners or operators call the factory inquiring about how to remove
a brake drum or brake shoe. The entire procedure was fully described with photographs
in the Scrambler Manual furnished with each ride, but it is apparent that many opera-
tors are never given the Manual to read. Therefore, to repeat the procedure, it is
really quite simple. Just do the following steps:

1. Reach up under the brake drum to find the long 1/2" bolt that goes
through the brake drum hub and the vertical shaft. The bolt ts screwed
into a self-locking nut that is fastened to the side of the hub. Using
a socket wrench and an extension, back out the bolt and remove it from
the hub.

2. Remove the small plate that is underneath the brake lever. It is fasten-
ed to the bottom plate of the stationary base with a single bolt, and its
purpcse is just to hold up the brake lever so that the brake shoes will
not sag and wear crooked,

3. Next, remove the special screw in the very top of the vertical shaft. To
get to it, remove the cover of the rotating base, and turn the rotating
base so that one of the round holes is directly above the brake shaft,
Sometimes the hexagon socket in the special screw gets filled with hard
grease, and the socket cannot be seen. Clean it out, and remove the
special screw with an Allen hexagon wrench.

4. With the screw out, the pinion can be lifted up off the shaft, However,
it may be tight on the shaft and not come off easily. This does not
matter; you do not need to take it off,

5. Screw a coarse thread 3/4" bolt into the top of the shaft, and use the
bolt to lift the shaft out. THERE IS NOTHING ELSE HOLDING THE SHAFT
IN PLACE,

6. With the shaft out, slide the brake drum, brake shoes, brake lever, and
pivot pin for the brake lever all out to the side and all at one time.

With all of this out, you will have complete access to the top and bottom bearing
housings if you should wish to remove them, Be careful when you remove the top one
because it is heavy and can pinch fingers rather easily if it drops down after the last
bolt has been removed.,

All of this can be done while the Scrambler is erected, but of course it will
be easier if it is dismantled.
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Replacement of all of these parts {s actually more difficult than removing them.
The bearings at the top and bottom are self-aligning, and getting the shaft to go down
through the top bearing, through the keyed hub of the brake drum, through the keyed
sleeve above the bottom bearing, and through the bottom self-aligning bearing requires
a good deal of patience. Just be sure that all parts are rust-free and all burrs or ridges
have bheen smoothed, Alsc, apply grease liberally to the shaft and the interior of each
part the shaft must pass through. You may think that the shaft just will not go all the
way through, but remember that this is done all the time at the factory, and the man
who does it uses no special tools or equipment.

BRAKE, SPRING MISSING, See "Brakes".

BREAKER BOXES., See "Lighting”, "Mast".

BROKEN DQLLY LEVER STOP, See '"Dollies for Center Pole".

BROKEN DOLLY WHEELS, See "Dollies for Center Pole".

BROKEN FLUORESCENT LAMPS. See "Lighting".

BROKEN HAIRPIN COTTERS, See "Hairpin Cotters and Klik-pins".

BROKEN PIN IN SEALMASTER SF-~47 BEARING. See "Top Sweeps".

BROKEN PIN IN STATIONARY BASE, See "Stationary Base".

BROKEN PIN ON GABLE LIGHT, See “Lighting”.

BROKEN SAFETY PIN. See "Safety Pins",

BROKEN SHEAVES IN BASE LEGS. See "Base Legs”.

BROKEN TIE RODS. See "Tie Rods".

BROKEN UNIT POLE, See "Unit Pole".

BROKEN WINCH CABLE. See "Winch",

BROKEN WINCH GEAR, See "Winch".

BRUSHES, ELECTRIC, See "Mast", "Rotating Base".

BUCKETS, Referred to as "Seats".

BURNOUT OF TERMINAL BLOCK. See "Lighting".

BYPASSING THE GOVERNQOR. See "Power Unit".

CABLE BREAKAGE., See "Winch".

CABLES FOR BRAKES, See “Brakes".
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CAPACITY OF SWITCH BOXES. See "Lighting”.

CARS. Referred to as "Seats"”.

CAST IRON DUST AROUND SPUR PINIONS. See "Gears".

CENTER FLOAT. See "Stationary Base".

CENTER POLE BEARING. See "Bearings".

CENTER POLE BLOCKING, See "Stationary Base".

CENTER POLE COVER VIBRATION, See "Rotating Base".

CENTER POLE HINGE PIN DRIVING ROD, See "Driving Rod for Hinge Pins".

CENTER POLE LOADING. See "Stationary Base"”.

CENTER POLE LOCKUP: DOES NOT TURN COUNTERCLOCKWISE, See “Brakes".

CENTER POLE TOP BEARING COVER, REFERRED TO AS "HAT CASTING", See "Rotating Base".

CENTER POLE WOBBLE. See “Stationary Base".

CHAIN COQUPLINGS.

All shafting on the Scrambler is connected with Link-Belt flexible chain
couplings. All but three are the RC-5016 size: those three are RC-6018 and they are
used to connect the slip clutch hub to the bottom sweep long drive shaft, The coup-
lings used on the higher speed shafting in the engine truck and drive units are fitted
with double keys, while those lower speed shafts of the bottom sweeps and rotating
base are equipped with spline bores. The keyed shafting seems to show very little
wear, but the very heavy, reversed loading of the bottom sweep drive causes even
the splined connections to show wear after a few years use, and so you should expect
to have to replace some of the splined shafting and splined couplings after several
years of use,.

In assembling the chain to the two coupling halves it is very important that
the two sprockets be in alignment. Often all that {s necessary is to bump one of the
structural members and it will shift enough for the chain to go on easily. If that is
not enough, then loosening the bearing bolts next to one of the sprockets will usually
permit a little shifting because of the slightly oversize bolt holes. Do not forget to
re-tighten the bearing bolts, A properly assembled chain will still be easily movable
back and forth on the sprocket teeth. If it is bound up so that it cannot be wiggled,
then the two coupling halves are not close enough in alignment,

Owners and operators often ask about whether or not the drive units should
be leveled from the center pole back to the engine. Certainly it is true that the
straighter a drive line is the easier it will be on all working parts. However, these
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flexible chain couplings are designed to be operated as much as three degrees out
of line. It has always been recommended by Eli Bridge Company that the drive units
follow the contour of the ground within this three degree limitation, How dc you know
if you are within that limit? By the way the couplings go together. After the drive
units are pinned together and before you connect any chains to the couplings, turn
the shaft in each drive unit by hand. If it turns freely so that the sprockets of the
drive units on either side do not touch those on the shaft you are turning, then you
are within the limit. Howewver, if another shaft turns with the one you are turning,
block up under the place where the two drive units come together until only the one
shaft is turning. Just be sure that you do not block the drive units up so high that
they are less than 3-1/2" from the bottoms of the unit poles,

A good coupling chain will be limber and flexible, with bright rollers. Ifa
chain gets stiff so that it will not conform easily to the chain sprockets, and clean-
ing and lubricating it does not loosen it, then it should be replaced. Always keep
extra connecting links on hand, because the coupling will be only as good as the
connector for the chain.

CHANNEL RUNWAYS,

The five-inch channels that are supplied for use as runways for the center
pole when it is ramped out of the trailer often get bowed. This is because the soil
underneath was too soft to give proper support to the channels and they bowed down
under the load. Actually a little bowing in these channels is not bad at all, because
it enables you to slip them under the dolly wheels perhaps a little easier than if they
were absolutely straight. However, with too much bow it will be difficult to slide
the channel under both dolly wheels, and the center pole will tend to bury the channels,
which will make rolling the center pole along the channels very difficult, if not im-
possible. Therefore, if you find that the bowing of the channels has reached the point
where it is interfering with getting the center pole in or out of the trailer, then it is
time to straighten them., This can be done quite easily under an arbor press, which
you will find in almost any machine shop.

CHANNEL RUNWAYS BENT., See "Channel Runways",

CLEANING THE SEATS, See "Spring Start Up", "“Winter Storage”.

CLEARANCE AROQUND THE RIDE. See "Clearances Required”,

CLEARANCE FOR POWER UNIT, See "Clearances Required”.

CLEARANCE OVER DRIVE UNIT. See "Clearances Required”.

CLEARANCE OVERHEAD, See "Clearances Required".

CLEARANCES REQUIRED,

The Scrambler operates within a 52 foot diameter circle, However, the fence
should never be closer than three feet from the ride, and preferably four feet, so that
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no one outside the fence can reach in and touch one of the seats or passengers while
the ride is operating, In the same way, it must be so that the passengers cannot
reach out and touch anyone outside the fence, or the fence itself, Therefore, a space
60 feet by 60 feet is recommended for locating the Scrambler, if the power unitis
placed in the corner of the square. On the other hand, if the power unit is to be
located directly in front of the ride, then the depth of the lot must be increased to

69 feet to provide clearance for the power unit truck.

The Scrambler is not a high ride, butit is important that overhead clearance
be maintained so that the lighting equipment will not strike any overhead obstructions.
Standard mast lights have an overall height of 17 feet - 1/4 inch. Funnel lights have
an overall height of 20 feet - 4 inches. Overall height of the gable lights is 13 feet -
7-1/2 inches,

Where the unit poles pass over the top of the drive units they must clear by at
least 3-1/2 inches. The reason for this is that there is a little flexing of the center
pole under an out-of-balance load. This is entirely normal and to be expected. How-
ever, space must be left so that the bottoms of the unit poles will not strike the drive
units even when the center pole flexes,

The clearance between the seat steps and the bottom sweeps where they pass
over each other has been kept to a minimum intentionally so that the seats are as close
to the ground as possible and all passengers can step directly from the ground onto
the seat steps. However, as the years pass, your assembly pins and pin holes will
wear slightly, allowing the entire structure to settle. In a few instances it has settled
to the extent that the steps have rubbed on the bottom sweeps as they passed over.
This must not be allowed to continue, or it will cause expensive damage to the seats,

You can check this clearance easily by placing a seat directly above each
bottom sweep, and then loading the seat with three adults. Check only one bottom
sweep at a time {only one seat at a time is to be loaded). If you have interference
it should show in this kind of test,

The clearance between the steps and the bottom sweeps on a new Scrambler
is about two and one-quarter inches. If you have lost this clearance it is easily
corrected.

Place 5/16" thick shims under the top sweep bearing on each top sweep. The
shims are to go between the bearing and the top sweep. This will raise the unit poles
and the seats, and give you the clearance you need,

After the unit pole has been raised, the bevel pinion gear on the bottom sweep
will not mesh properly with the gear on the bottom of the unit pole, Use shims to make
these gears mesh properly. A complete assortment of shims for this purpose can be
obtained from Eli Bridge Company. These shims are placed between the bottom sweep
main bearing and the bottom sweep. Be sure that the same thicknesses of shims are
used on opposite sides of the bearing. Enough shimming should be done to allow only
a very small amount of backlash in these gears. Your own judgment will have to pre-
vail here. However, remember that these gears should NOT {it together tightly, but
should have a very small amount of play.
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You will have to use some judgment in aligning the mounting holes in the
bottom bearing with the holes in the bottom sweep before you tighten the bolts. The
side-to-side play in these holes also affects the mesh of the gears. When you have
the right amount of shim between bearing and sweep, notice how the pinion teeth mark
the grease on the gear. The mark should be continuous along the flank of the tooth.
If the gear teeth are marked at the ends only, then the bearing should be shifted to one
side or the other until the correct marking appears on the gear teeth,

This procedure should be followed on each bottom sweep, so that all of the
sweeps will be completely interchangeable. This is actually a very simple operation,
but if you should encounter any difficulty, please feel free to contact Eli Bridge
Company for advice.

CLUTCH ADJUSTMENT. See "Bottom Sweeps".

CLUTCH CONTROL, See "Power Unit".

CLUTCH COVER BENT. See "Bottom Sweeps”.

CLUTCH, GREASY, See "Bottom Sweeps".

CLUTCH LEVER, See "Power Unit",

CLUTCH SPRINGS WORN OFF, See “"Bottom Sweeps".

CLUTCH SQUEAK, See "Bottom Sweeps".

CLUTCH THROWQUT BEARING. See "Power Unit".

CONCRETE FOUNDATION, See "Stationary Base",.

CONNECTING NEUTRAL TO GROUND, See "Lighting”.

CONTACTS FOR DRUM CONTROLLER. See "Electric Motor".

COTTER PINS IN FUNNEL LIGHT PANELS. See "Lighting®.

COTTERS, HAIRPIN, BROKEN, See "Hairpin Cotters and Klik-pins”.

COUPLING CHAINS, See "Chain Couplings™”.

CQUPLINGS. See "Rotating Base".

COVER FOR CENTER POLE TOP BEARING, REFERRED TO AS “"HAT CASTING". See "Rotating
Base”.

COVER FOR CLUTCH, BENT. See "Bottom Sweeps"”,

COVERS FOR ROTATING BASE, PAINTED, See "Rotating Base".

COVER VIBRATION, ROTATING BASE. See "Rotating Base".
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CRACKS IN SEAT SWEEPS, See "Seat Sweeps".

CROOKED UNIT POLE. See "Unit Pole”.

CURRENT REQUIRED FOR LIGHTING. See "Lighting".

DAMAGED BEARINGS. See "Bearings"“.

DIRECTION OF SCRAMBLER ROTATION, See "Electric Motor".

DIRTY BEARINGS. See "Bearings",

DOLLIES, FINGER PINCHING. See "Dollies for Center Pole",

DOLLIES FOR CENTER POLE,

The dollies for ramping the center pole base section up and down the ramp
and for supporting the base section in the trailer while on the highway must take a
great deal of punishment. It is fairly common for these dollies to get bent or broken
because of the rough handling they receive.

When Scramblers come back to the factory for servicing or repair, it is not
unusual to find broken dolly wheels. For many years these were purchased wheels,
but recently Eli Bridge Company has been making them to a different and stronger
design.

Occasionally the axles for the wheels are hent so that the wheels do not
stand straight. Usually they can be straightened, but sometimes they must be re-
placed. The axle on which the dolly lever pivots also is bent sometimes, and this
too can usually be straightened.

The sguare tube lever sometimes is broken or bent at the pivot. Recently
this design has been modified to reinforce the square tube at the pivot. What this
consists of is a round tube going through the square tube where formerly thare was
just a hole on each side of the square tube, The new round tube provides better
support on the pivot axle and does not wear nearly as rapidly as the former design,

When the square tube lever goes over center it bumps against an angle weld-
ed to the part which slips in the stationary base. This keeps it from going farther
over center, There has been some difficulty with this angle bending or breaking off.
Recently it has been replaced with a heavy block welded where the angle was located
formerly.

When handling the ddlies in and out of the stationary base the various pieces
pivot on each other and it is very easy to get fingers pinched.

DOLLY AXLES BENT. See "Dollies for Center Pole".

DOLLY LEVER STOP BROKEN. See "Dollies for Center Pole",
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DOLLY WHEELS., See "Dollies for Center Pole",

DRIVE SHAFT BEARINGS. See "Rotating Base",

DRIVE UNIT BEARINGS, BOLTS LOQSE. See "Drive Units".

DRIVE UNIT CENTER BEARINGS, GREASING. See "Drive Units".

DRIVE UNIT CLEARANCE, See "Clearances Required”.

DRIVE UNIT FLOOR VIBRATION, See “Drive Units",

DRIVE UNIT PIN HOLES WORN. See "Drive Units",

DRIVE UNITS.

A common problem with drive units is that after they have been used for
several years noisy vibrations show up. This is usually caused by one or two things:
a) the boards covering the drive units get loose on the bolts holding them down and
they vibrate against the steel structure; or b) the pin holes get worn so that the drive
units vibrate in the pin connections. If the boards are loose, tighten the bolts. If
necessary add more bolts. Some operators put rubber strips between the boards and
the steel, and this seems to help the vibration problem very much. It is easy to check
the tightness of the pin connections; just stand on one side of the joint. With the
engine running but the Scrambler not turning, you may be able to observe an immediate
change in the noise level when vou stand on the drive unit. Of course, you should
stand where there is no blocking underneath, so that your weight will take out any slack
in the joint. If you find that the pin holes are worn and are producing the noise, they
can be line reamed for oversize pins, by using special equipment available from Eli
Bridge Company.

The factory is often asked if the drive units should all three be leveled, This
is not really necessary, because the flexible chain couplings are designed to accomo-
date up to three degrees of angular misalignment. To check this out, after the drive
units are pinned together and before the coupling chains are installed, turn the shafts
by hand. If they are too far out of line, when you turn one shaft the chain sprockets
on the ends of the shafts will rub against each other and will turn the next shaft. If
this happens, block up under the drive units until all three shafts are free to turn.
There is nothing wrong with leveling the drive units, but you will get quite satisfactory
service if there is a little misalignment, Some operators dig out under the engine
truck wheels or remove them, to lower the drive. This is a lot of work, and you cer-
tainly can not dig a hole in a concrete street, The Scrambler was designed so that
it could be operated on concrete, and this means that the drive units will not be level
in that situation.

Wear of the sprockets in the drive units is not much of a problem because the
shafts turn at a higher speed, and the loading is always in one direction. It is im-
portant that sparing amounts of lubrication be used regularly on the chains to keep
them functioning. However, because of the higher speeds of the shafts any excess
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grease will be thrown off quickly.

The nylon bearing in the middle of each drive shaft is there to minimize
vibration of the shaft. Without this center bearing, the shaft is long and slim
enough so that it will flop around and strike against the structural members it passes
through. It is important that this bearing be kept bolted tightly in place and that it
be lubricated regularly. Holes are bored in the wood covers so that you can get a
grease gun on the grease fittings.

DRIVE UNIT SHAFT SPEED, See “Speeds”,

DRIVE UNITS STRAIGHT. See "Drive Units”.

DRIVING ROD FOR HINGE PINS,

The hinge pin driving rod assembly consists of a steel rod with an alloy
stee] end which has been machined so that there is a recess in the end which fits
the pointed ends of the hinge pins that connect the center pole mast to the rotating
base. It is important that this rod be used so that the hinge blocks will not get ham-
mered and dented, which can happen easily if a flat-ended rod is used. The recessed
end keeps the rod well away from the hinge blocks.,

This driving rod is a very difficult piece to make, because as it is used the
forces acting want to split out the end of the rod, and this is what happens rather
frequently. The only answer is to replace the rod when it gets broken, It is not
practical to try to repair it because of the special heat treatment that is used in
making it.

The other end of the driving rod will get mushroomed because of the heavy
pounding. Always grind off the mushroomed part to prevent chips from breaking off
and flying through the air, where they could hit someone in the eye.

DROPPING FLUCRESCENT LAMPS. See “Lighting”.

DROPPING SWEEP LIGHT PANELS, See "Lighting®.

DRUM CONTROLLER, See "Electric Motor".

DRUM SHAFT GEAR BREAKAGE, See "Winch",

DUMBELL. Referred to as "Unit Pole".

ELECTRICAL BREAKER BOX, See "Mast”.

ELECTRICAL CODE. See "Three-wire Grounded Electrical Wiring" .

ELECTRICAL JUMPERS FOR MAST LIGHTS. See "Lighting".

ELECTRICAL POWER REQUIREMENTS. See "Three-wire Grounded Electrical Wiring".
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ELECTRICAL SHORTS. See "Lighting".

ELECTRIC BRUSHES, See "Mast", "Rotating Base".

ELECTRIC MOTOR, (See also "Winter Storage".)

There has never been a report to the factory of troubles with the electric
motor used to drive some Scramblers. They seem to be almost maintenance-free.

One owner called the factory to find out how to make the motor run in the
opposite direction. It seems that he had been operating his Scrambler backwards
for two years. This is a very bad practice because the passengers ride backwards
and all of the seat structure has been designed for forward motion. All that is
necessary to change the direction of the motor is to interchange any two of the three
wires which power it. There is an arrow on the top of the motor showing which
direction it should go, but it may have worn off or been painted over, The main thing
to remember is that the center pole should always turn clockwise, and the three unit
poles should always turn counterclockwise,

The drum controller for the electric motor has contacts which will wear out in
time, and will have to be replaced. These are bolt-on pieces, and they are available
as a set from Eli Bridge Company.

The sheave size on the fluid coupling is the same whether the power source is
an electric motor or a gasoline engine. It is a five-groove "B" section with a 6.0"
pitch diameter, and it has a quick-detachable bore. On Scramblers through Serial No.
414, the driven sheave down below is a five-groove "B" section 9,4" pitch diameter with
a 1-1/16" bushing, when used with an electric motor. With an Allis-Chalmers G-138
gasoline engine this sheave is the same except it has a 7.4" pitch diameter. On Scram-
blers beginning with Serial No., 415 the driven sheave down below is a five-groove "B"
section 9.4" pitch diameter with a 1-1/16" bushing, when used with either an electric
motor or with a Ford gasoline engine.

The electric motor is a 10 horsepower, 1710 RPM, 3 phase, wound rotor in-
duction motor, 208-220/440 volts, 60 cycle alternating current, The voltage range
means that this motor can be used with 208, 220 or 440 volts, and the motor is built
to handle all three voltages,

ELECTRIC MOTOR SPEEDS. See "Speeds".

ENGINE TRUCK WHEEL REMOVAL, See "Power Unit”.

EXTENSION FOR GREASE FITTINGS. See "Rotating Base®, "Stationary Base".

FAILURE OF GEARING IN GEAR PQOT. See "Gears”,

FAILURE OF TOP SWEEP BEARING, See "Bearings"”,

FALLING GLASS. See "Lighting".

FATIGUE CRACKS, See "Seat Sweeps".

FENCE CLEARANCE, See "Clearances Required".
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FINGER PINCHING IN DOLLIES, See "Dollies for Center Pole"”.

FLAKING OF GEARS. See "Gears"”.

FLOATING GEARS, See "Rotating Base”.

FLOATING GEAR BEARING, See "Bearings".

FLOATING GEAR RUBBING., See "Rotating Base".

FLOATING GEAR TILT, See "Gears",

FLOATING THE CENTER, See "Stationary Base",

FLOOR VIBRATION IN DRIVE UNITS, See "Drive Units".

FLUID COUPLING, See "Power Unit".

FLUID DRIVE TEMPERATURE, See "Power Unit”.

FLUORESCENT TUBES, DROPPED, See "Lighting".

FRACTURE OF WELD CONNECTING POLE TO STATIONARY BASE, See

FUEL SATETY, See "Power Unit".

FUNNEL LIGHTS, LOCKED WITH COTTER PINS, See "Lighting".

GABLE LIGHT BROKEN PIN. See "Lighting",

GABLE LIGHT PANEL, TWISTED. See "Lighting”.

GASOLINE ENGINE, See "Winter Storage”.

GASOLINE ENGINE SPEED, See "Speeds”,

(GASQLINE SAFETY, See "Power Unit".

GEAR LUBRICATION., See "Gears".

GEAR MESH ADJUSTMENT, See "Bottom Sweeps”.

GEAR POT GEARING FAILURES. See "Gears".

1/75

"Staticnary Base”.

GEARS. This term is sometimes used to describe what in this manual is called

"Sprockets"”.

GEARS,

There have been practically no reports of gear breakage on the Scrambler. The
most common problem is excessive wear of the gear teeth on the big gears in the center
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pole. This has occurred simply because the gears were not lubricated enough. A

sure sign of insufficient lubrication is if you find cast iron particles around the driving
pinion or the two braking pinions. Also, when a gear begins to wear, there will be a
depression worn on the side of the tooth that you can feel easily with your finger.
Factory records show that many gears are still giving excellent service after more than
fifteen years use, but this has been possible only through regular and adequate lubri-
cation,

It is hard to coat grease on all of the gear teeth inside the center pole base
section, because some of them cannot be seen unless the center pole is taken apart.
However, by greasing the gears which do show, while you turn the rotating base by

hand, enough grease will be transferred to the hidden gear teeth to give them satis-
factory lubrication.

Sometimes the factory gets calls about the bevel ring gear underneath the
rotating base rubbing on the underneath side of the rotating base, There has never
been any trouble connected with these gear teeth rubbing; operators have just wonder-
ed why it was happening, and if they should do anything about it. The floating gear
which has a bevel ring gear attached to the top of it rides on a single tapered roller
bearing, and the seating of the gear on the bearing depends upon the weight of the
gear, plus the gear tooth pressure of the three bevel pinions up on top of the rotating
base. If one or more of the bevel pinions gets loose because of pillow block bearing
bolits getting loose, the bevel pinion or pinions will not press equally down on the
bevel ring gear. Then when the Scrambler is operating under an un-balanced load, the
load carried by each of the bevel pinions is not equal. The unequal gear tooth pressure
then tends to tip the entire floating gear a little and this tipping then allows the tips
of the bevel ring gear teeth to touch the underneath side of the rotating base. This
causes the teeth to be worn off on the high end next to the center pole, and width of
this wear is sometimes nearly 1/2", This rubbing also cuts a groove on the under-
neath side of the rotating base. The evidence indicates that this rubbing will not cccur
if the bevel pinions on top of the rotating base are adjusted to a tight mesh with the
bevel ring gear down below, and held that way with securely bolted ball bearing piliow
blocks that are on each side of the bevel pinions. To repeat, even where the wear
occurs, there has been no indication that this leads tc other problems.

The large internal gear bolted to the underneath side of the rotating base is very
heavily loaded. The entire starting and stopping of the center pole is powered through
this gear. Occasionally, some of the 12 shoulder bolts get loose, Check these bolts
frequently to be certain that they are securely tightened, because you will not have
good control of the ride if this gear is not properly tightened. Occasionally center
poles brought into the factory for servicing have some of these bolts broken off. Do
not operate the ride unless all 12 bolts are in place and pulled tight, Missing bolts
will allow the gear to warp out of shape, which can even break the gear, so do not
try to get by without all of the bolts in place. If you find that these bolts loosen after
you have once tightened them, it is recommended that you drill a 1/8" hole through the
head of each bolt, and then, with 19 gage stove pipe wire, safety wire each pair of
bolt heads together to prevent their loosening.

If you are convinced that you are greasing the gears enough but you are still
finding a lot of cast iron particles around the pinions and worn away places on the
gear teeth it may be that one of the brakes is dragging. The lever on each brake must
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have a spring attached to it and to one of the vertical plates in the stationary base,
for the purpose of pulling the brake shoes back away from the brake drum when the
prakes are released. If a spring is missing from either brake the extra drag of the
brake can cause rapid wear of the gear teeth. Another way in which these missing
springs affect the ride is if you try to turn the center pole by hand in a counter-
clockwise direction., You will find that it turns just a very short distance and then
locks up tight. Be certain that there is a spring on each of the brake levers when-
ever you operate the Scrambler if you want to get maximum life out of your gears.

The bevel ring gear and pinion set in the gear pot has given excellent service,
and the only real problems that have occurred have been caused by other things. A
few years after Scramblers first went into service, a ring gear and pinion set was re-
turned to the factory with the teeth very badly chewed up. It appeared that some
foreign object had gotten in between the teeth. On this same gear set, a capscrew
which held a key in place was missing, and it was felt that this capscrew had worked
out and then fallen in the gear teeth, In 1962 a notice was sent out to all Scrambler
owners advising them to replace this capscrew with one having a drilled head with a
safety wire through it to prevent its falling out. The capscrew and safety wire were
furnished to each Scrambler. However, this did not seem to solve the problem, be-
cause damaged gear sets continued to be reported to the factory from time to time.
Finally it was discovered that the problem was in the mounting of the bevel pinion.
This pinion turns on two tapered roller bearings, and it is a characteristic of such
bearings that the inner race, or bearing cone, will rotate slightly under load. The
bearing cone of one of the bearings rubbed against a toothed washer that controlled
the adjustment of the bearing. As the rubbing continued, eventually a tooth on the
washer wore off, and when this happened the adjusting nut controlling the bearing
position was allowed to loosen, and this in turn loosened the bearing and allowed the
bevel pinion to move into tighter mesh with the bevel ring gear and finally climb up
over it. What this all means is that the solution to the problem was to put a harden-
ed steel washer between the bearing cone and the toothed washer, and this eliminated
the problem. Since Scrambler Serial No. 158, all pinion casting asseemblies have
been equ.pped with these hardened steel washers, and all of these assemblies which
have been returned to the factory for servicing have had the hardened washer added.
If you have one of these earlier model Scramblers you might want to consider modify-
ing yours before you have trouble. The factory has an exchange program so that you
can order a re-conditioned pinion casting assembly, and then send yours in after you
have made the replacement. You will be credited for all of the parts which are re-
usable.

The gears in the transmission on the engine truck are often noisy, but very

seldom is there a need to replace gears. So long as adequate lubrication is main-
tained in the transmission case, these gears give excellent service,

GEARS NOT MESHING, See "Bottom Sweeps", "Top Sweeps", "Unit Poles",

GEAR TEETH RUBBING AGAINST ROTATING BASE. See "Rotating Base".

GEAR TOOTH FLAKING, See "Gears".

GEAR TOOTH WEAR, See "Gears".
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GETTING FLUORESCENT TUBES TO LIGHT, See "Lighting”.

GOVERNOR BY-PASS. See "Power Unit".

GREASE FITTING EXTENSIONS, See "Rotating Base”, “Stationary Base”.

GREASE LEVEL IN TRANSMISSION. See "Power Unit”.

GREASING BRAKE DRUMS, See "Spring Start Up", "Winter Storage".

GREASING DRIVE UNIT CENTER BEARINGS., See "Drive Units",

GREASY CLUTCH, See "Bottom Sweeps".

GRIT IN BEARINGS, See "Bearings"”,

GROOVED BRAKE DRUM, See "Brakes",

GROOVES WORN IN GEAR TEETH., See "Gears".

GROOVE WORN ON UNDER SIDE OF ROTATING BASE, See "Gears”, "Rotating Base",

GROUND CONDITIONS, See "Stationary Base".

GROUNDED WIRING, See "Three-wire Grounded Electrical Wiring”,

GROUNDING. See "Lighting"”,

GROUND-NEUTRAL IMPROPER CONNECTION, See "Lighting".

GROUND PRESSURE, See "Stationary Base",

GUARD AROUND HYDROSHEAVE AND V-BELTS. See "Power Unit".

GUSSET PLATES FOR UNIT POLES, See "Unit Poles”.

HAIRPIN COTTER LOCK ON HINGE PIN. See "Rotating Base".

HAIRPIN COTTERS AND KLIK-PINS.

It has been well established that Scrambler pins "work" and rotate in the
joints, It is also certain that if these pins are not secured many of them will "walk"
right out of the joint. It is extremely important that every pin be locked with a hair-
pin cotter or a Klik-pin. Hairpin cotters can be used on every pin connection, and
Klik-pins can be used on most of them, Which kind vou use is up to you. Some
operators prefer one kind and some prefer another, Either will be effective only if
maintained in good condition. A defective safety device is worse than none at all.
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The most common problem with hairpin cotters is that operators hammer them
in place instead of pushing them on by hand. They go too far, and bend the hairpin
open so far that it will not lock. Then when they try to re-bend it, it sometimes
breaks. A good hairpin cotter is one that snaps on the pin, and fits snugly without
rattling when it is installed,

Klik-pins do not seem to get out of shape or break as readily as hairpin cotters,
but some operators complain that they turn with the pins so that it is difficult to re-
move the Klik-pins. Also, some refer to Klik-pins as "mouse traps" because of the
way they spring over center and pinch fingers that are in the way. Do not use a Klik~-
pin if it has been bent out of shape or if the spring has lost its tension. When flipped
over, the spring ring should strike the pin with a firm "snap". Damaged or weak Klik-
pins should be discarded, and new ones installed,

The important thing to remember is have a complete supply of the devices you
prefer, to keep them in good condition, and to use one on every assembly pin you
install.

HAIRPIN COTTERS BROKEN, See "Hairpin Cotters and Klik-pins".

HARD WASHER ON PINION SHAFT, See "Gears".

HAT CASTING. See "Rotating Base",

HIGH TENSILE BOLTS. See "Mast",

HINGE PIN, See “"Rotating Base".

HINGE PIN DRIVING ROD. See "Driving Rod for Hinge Pins",

HOME-MADE TIE RODS, See "Tie Rods".

"HOT" RIDES., See "Lighting".

HYDROSHEAVE GUARD., See "Power Unit".

HYDROSHEAVE HEAT, See "Power Unit".

HYDROSHEAVE OIL LEAKAGE, See "Power Unit",

HYDROSHEAVE REPAIR, See "Power Unit".

HYDROSHEAVE RPM. See "Speeds".

HYDROSHEAVE SEAL REPLACEMENT, See "Power Unit",

INCANDESCENT LIGHTING. See "Lighting",.

INTERNAL GEAR BOLTS, See "Rotating Base”.

INTERIOR PAINTING OF TIE RODS, See "Tie Rods".

JUMPERS FOR MAST LIGHTS, See "Lighting”.
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JUMPING SLIP CLUTCHES, See "Bottom Sweeps”,

KEYS FOR BEVEL PINIONS. See "Rotating Base”,

KLIK-PINS AND HAIRPIN COTTERS. See "Hairpin Cotters and Klik-pins",

LEAKING OIL IN HYDROSHEAVE, See "Power Unit".

LEVEL DRIVE UNITS, See "Drive Units",

LEVELING THE RIDE. See "Stationary Base".

LEVEL OF OIL IN TRANSMISSION, See "Power Unit".

*LEVER STOP BROKEN., See "Dollies for Center Pole".

LIFE OF BEARINGS., See "Bearings",.

LIGHTING. (See Lighting Diagrams at the back of this manual.)

Earlier Scramblers were equipped with incandescent lighting, but because
of owner interest fluorescent lighting equipment was developed and it has been furn-
ished as standard equipment for many years. More recently, some owners have ex-
pressed interest in returning to incandescent lighting.

Incandescent lighting requires more power and puts out less light than fluores-
cent, and there is quite a bit of maintenance necessary to keep the bulbs lit and the
sockets in good working condition. However, the wiring is very simple in comparison
with that used on fluorescent lighting, and the wiring problems are much less, Many
operators are unfamiliar with electrical circuits used in fluorescent lighting, and do
not know how to go about correcting any problems that arise.

The transformers, or ballasts, sometimes get moisture in them and short out.
When they short out, the fluorescent tubes usually will not light, and sometimes the
structure gets "hot". If you cannot get a tube to light, even when you replace it with
a new one, it is better to disconnect the panel to avoid the possibility of having a
"hot" ride, and then look into the problem when you are not trying to carry passengers.

When you first tum on your lighting some of the tubes may not light. Rubbing
briskly on the outside of the tube is sometimes all that is necessary to get the tube to
come on. Sometimes they won't light because of low voltage. The ballasts are rated
at 118 volts. A good ground is important for consistent starting.

There is a lot of glass in a fluorescent tube, and a tube that is improperly in-
stalled can fall out while the Scrambler is turning. This can be very hazardous to the
passengers, not only from the shattered glass but also from the phosphor coating in-
side the tubes. This coating can be toxic, and you should avoid breathing the vapors
from a broken tube. Try to keep from getting the coating on your hands. If you do
handle broken tubes, try to wash off thoroughly as soon as possible.
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Not only the flucrescent tubes, but the entire light panel must be securely
fastened in place, There have been a few occasions where an operator has failed
to install a hairpin cotter to lock in place the outer end of a sweep light. Without
this hairpin cotter in place, the centrifugal force of the ride as it turns will move
the light panel outward, and when this happens it can slide right off the pin and
fall down on the passengers. Do not let this happen; make doubly sure that each
top sweep light panel is secured in place with a hairpin cotter or a Klik-pin,
Whichever you use, be sure that it is in good condition.

The gable lights rising to a point on each side of the Scrambler have on
their lower ends pins which go through small plates on the sides of the top sweeps.
There is a little locking pin on the side of each one of these pins, and the purpose of
this locking pin is to keep the gable light panel from coming out of the hole in the
plate after the gable lights are raised to their operating position. Some gable lights
brought in to the factory have these little locking pins broken off, and some have
the whole end snapped off, It is very dangerous to operate the Scrambler with these
locking pins missing. Ordinarily there would be no problem, but a fast start or a
fast stop might cause the gable light to pull right out, and then it would drop down
into the path of the passengers,

These locking pins do not break out easily, and there has never been a satis-
factory explanation of how it happens. Sometimes when the gable lights are in-
stalled the operator fails to get the locking pin all the way through the small plate
on the top sweep. Then when he pushes up the point of the gable lights to oper-
ating position the end is rigid because of the locking pin being in the plate, and as
the gable light is raised the light panel gets‘badly twisted. A twisted gable light
pane!l is a sure sign that the operator did not have the locking pin all the way through
the small plate. Twisting the panel does put a load on the locking pin, and this may
be the only thing that is done to break it off. If the pin is broken off, do not attempt
to repair it yourself, but obtain from Ell Bridge Company a new pin plate assembly
which can be bolted on the end of the light panel.

Deluxe Scramblers are equipped with funnel lights, and at the bottom of each
panel there is a pin with a cotter key hole in it. The only reason that this hole is
put there is for the convenience of the operator if an inspector insists on the panel
being locked in place; the hole is already there and all that is necessary is install-
ing the cotter key. As it turns out, this has worked in reverse; some inspectors
when they see these holes without cotter keys in them are convinced that the factory
intended cotter keys to be there. Until someone can come up with an explanation of
how these panels could lift themselves out of their sockets, the factory position
will continue to be that the cotter keys in these holes are absolutely unnecessary.

Occasionally operators report that the terminal block in the stationary base
gets burned out, This was investigated at the factory and it was found that excess-
ive heating was occurring because of wrought washers and nuts on the bolts to which
the wires were connected. These washers and nuts were there to raise the connection
high enough so that the wing nuts would not hit the other end of the terminal lug.
Power coming through the wires would pass down through the bolts to the lugs, but
part of the current passed down through the wrought washers and nuts, These pieces
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were not absolutely flat against each other, and this caused electrical resistance to
occur through these washers and nuts. The resistance produced heating, which
burned out the phenolic block to which the terminals were fastened. The solution to
the problem was to replace the wrought washers and nuts with a solid brass piece
brazed to the terminal lug, so that a low-resistance electrical path was created.
Tests showed that the heating was substantially reduced, and this design was then
introduced in production, beginning with Scrambler Serial No, 268. This improved
design of terminal block can be adapted to any Scrambler, so if you have "burnout”
problems it is suggested that you try one of these improved blocks.,

A very serious problem can exist when a ride is "hot". If electrical power
is accidentally connected into the frame of the ride a person stepping on or off the
ride can be shocked severely and even fatally. If the ground and the ride are wet
from rain the problem can be much worse than when they are dry. A shorted ballast,
a bare wire touching the structure, or incorrect wiring can each cause a "hot" ride,
Check closely the wiring and lighting diagrams at the back of this manual. If you
see any sign that the ride is "hot", do not attempt to carry passengers until you
have eliminated the problem.

Across the nation there has been a trend toward the use of three-wire ground-
ed electrical circuits. For quite some time all Big Eli rides have been equipped with
this kind of lighting. For more detailed information see the special section of Three-
wire Grounded Electrical Wiring. The most common problem as far as lighting goes
is that in servicing a light panel, such as replacing a ballast, the operator hooks up
the ground wire to the neutral or the "hot" wire. When this happens the entire ride
is charged with about 120 volts. The green ground wire must be connected only to
green. The whole idea of the three-wire grounded system was to provide extra pro-
tection from getting a "hot" ride, but if it is improperly connected the hazard is ac~-
tually greater than on the old two-wire ungrounded system,

On earlier lighting equipment the power coming from the electric rings was
connected directly to the light panels, and the jumper going to the mast lights was
spliced so that one jumper connected power to all three mast panels. To bring the
equipment into conformance with current electrical codes, Eli Bridge Company is now
furnishing breaker boxes with individual jumpers going to each light panel. Older
Scramblers can be equipped with this modification.

The switch box on a Standard Scrambler has a fuse capacity of 60 amperes,
while a Deluxe Model has 100 amperes fuse capacity. These boxes are substan-
tially oversize for the current load of a Scrambler equipped with fluorescent lighting,
but many owners like to modify their lighting in some way, and the oversize switch
box will permit substantial modification before the capacity of the box is exceeded,
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The current requirements for lighting panels equipped with fluorescent lamps
were determined by measuring the actual current required by each kind of panel, and
those values were as follows:

Amperes Panels Total Amperes
STANDARD SCRAMBLER: per per per
Panel Scrambler Scrambler

Cluster Light 1.3 3 3.9
Gable Light .8 6 4.8
Sweep Light .8 3 2.4
Mast Light .4 3 1,2
‘Total Amperes per Standard Scrambler 12.3

DELUXE SCRAMELER:
Cluster Light 1.3 3 3.9
Funnel Light 8 30 24,0
Gable Light 8 6 4.8
Sweep Light 8 3 2.4
Total Amperes per Deluxe Scrambler 35.1

LIGHTS, FLUQRESCENT, BROKEN, See "Lighting".

LIMITING SPEEDS. See "Rotating Base",

LINE REAMING FOR OVERSIZE PINS, See "Rotating Base", "“Seat Sweeps".

LOADS ON PIN CONNECTIONS, See "Pins and Pin Holes".

LOCKING PINS WITH HAIRPIN COTTERS OR KLIK-PINS. See "Pins and Pin Holes".

LOCKUP OF CENTER POLE (WILL NOT TURN COUNTERCLOCKWISE), See "Brakes".

LOOSE BEARINGS ON BEVEL PINIONS, See "Gears",

LOOSE BOLTS IN DRIVE UNIT BEARINGS. See "Drive Units".

LOOSE PIN HOLES IN DRIVE UNITS, See "Drive Units",

LUBRICATION REQUIREMENT QF GEARS., See "Gears",

MAGNAFLUX TESTING, See "Seat Sweeps",.

MAST,

The mast on the center pole has not given any problems, At any rate, none
have ever been reported to the factory.
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The first 26 Scrambler center poles were recalled to the factory for modifica -
tions, but since that time there has been no structural change of any kind on the mast.
Part of this modification involved installing shear pins on the rotating base and shear
pin sockets on the bottom of the mast. These sockets are bolted in place, and the
3/4" high tensile bolts are tightened to a torque of 350 foot-pounds. It is very im-
portant that these not be disturbed, so do not try to remove them. There has never

been a report of any problems with these shear pin sockets and the bolts which hold
them.

Recent models of the Scrambler have had an electrical breaker box mounted
up inside the mast. This is for convenience only. It can be added to any Scrambler
and will not affect the erection or the operation., However, the breaker box is

necessary to bring the Scrambler into closer conformance with current electrical
codes.

Sometimes in swinging up or swinging down the mast the electric brushes
and brush holders are bent where they are struck by the mast. A little care in
handling the mast will prevent this from happening.

The pin connections for the top sweeps do not have to take nearly as much
load as do those for the bottom sweeps, and so it is very rare to find the top sweep
pin joints worn enough oversize to require line reaming for oversize pins. However,
the equipment for doing this is available if you feel that it is necessary to go to
oversize pins in that location,

MAST HINGE PIN DRIVING ROD, See "Driving Rod for Hinge Pins".

MAST LIGHT JUMPERS. See "Lighting".

MAXIMUM SPEED, See "Speeds",

MISSING BRAXE SPRING. See "Brakes", "Gears",

MOISTURE IN BALLASTS. See "Lighting".

MOTOR, ELECTRIC. See "Electric Motor".

MOUSE TRAP, See "Hairpin Cotters and Klik-pins".

MUD SILLS., Referred to as "Base Legs".

MUSHROOMED PINS. See "Pins and Pin Holes".

NAMEPLATE. See "Rotating Base", "Serial Number",

NATIONAL ELECTRICAL CODE, See "Three-wire Grounded Electrical Wiring".

NEUTRAL-GROUND IMPROPER CONNECTION., See "Lighting".

NOISY TRANSMISSION, See "Gears”, "Power Unit",
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NUMBER OF PARTS REQUIRED,

In portable operation of Big Eli Scramblers, operators sometimes fail to keep
on hand enough of the various pins and other equipment needed for proper erection
and operation of the Scrambler. Every part of the Scrambler is there for a reason,
and for maximum safety every part supplied with the Scrambler should be used. The
list below shows all of those parts, not including all of the basic structural parts
and basic hand tools:

Number
Required Description
12 - - Seat Covers
12 - -~ Shock cords
1 - - Base pull plate assembly
1 -« - Winch Cable hook
6 - = Tierods, top sweep
24 - - Tie rods, seat sweep
12 - - Tie rods, seat brace

- = Tie rods, gable panel

- - Loading runway ramps

- - Runway extension channels

~ = Wood runboard

- - Wood cross-members

- = Unit Pole hoist dolly

- - Base dolly assemblies

- - Long tie bar with cotter keys
- = Short tie bar with cotter keys
- - Base dolly lever poles
Crowbars, 4 ft,

- - Tence sections

- - Fence post sockets

- - Main brake cable with turnbuckle
- - Brake cable equalizer

- - Equalizer brake cable

- - Intermediate brake cable

- - Brake cable connection

- - Brake cable end connections
- - Brake cable guide assemblies
- - Base pins (1 extra)
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160 - - Assembly pins (7 extra)
185 - - Hairpin cotters { 6 extra)
or 182 - - Klik-pins { 7 extra)
and 3 - - Hairpin cotters
3 - - Unit pole top split rings

3 - - Unit pole bottom split rings
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Number
Required Description

3 - - Unit pole retaining rings
3 - - Unit pole safety pins

7 - - Chains for couplings

3 - - Mast assembly pins

1 - - Mast hinge pin drive rod
2 - - TJoint Splices, drive unit

On a Standard Model Scrambler the lighting equipment includes:

Number
Required Description
3 - - Mast panels
3 - - BSweep panels
6 - - Gable panels
3 - - Crates, each containing a cluster light assembly
3 - - Twist lock jumpers, 30", for cluster lights
6 - - Twist lock jumpers, 20", for sweep and gable lights
3 <« -« Thumb screws, 3/8" x 3/4"

On a Deluxe Model Scrambler the lighting equipment includes:

Number
Regquired Description
3 - - Sweep panels
6 - - Gable panels
3 - -~ Crates, each containing a cluster light assembly
2 - - Crates, containing 30 funnel light panels, one funnel
light top ring, one funnel light bottom ring, three funnel
light top ring mounting angles
30 - - Cotter keys, 3/16" x 1"
3 - - Thumb screws, 3/8" x 3/4"
3 - - Twist lock jumpers, 30", for cluster lights
6 - - Twist lock jumvers, 20" for sweep and gable panels
24 - ~ Twist lock jumpers, 14", for funnel light panels

NYLON BEARINGS., See "Bearings".

QIL LEAKAGE, HYDROSHEAVE. See "Power Unit".

OVERHEAD CLEARANCE, See "Clearances Required”,

OVERSIZE PINS. See "Pins and Pin Holes", "Rotating Base", "Seat Sweeps".

OVERSPEEDING. See "Speeds".
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OWNERSHIP RECORDS., See "Serial Number”.

PAINTING INSIDE OF TIE RODS, See "Tie Rods”,

PAINTING ROTATING BASE COVERS, See "Rotating Base".

PAINT REQUIREMENTS, See "Spring Start Up".

PARTS REQUIRED. See "Number of Parts Required”,

PASSENGER CAPACITY, See "Rotating Base”.

PHOSPHOR COATING, See "Lighting".

PIN BROKEN ON GABLE LIGHT, See "Lighting”.

PINCHING FINGERS IN DOLLIES. See "Dollies for Center Pole",

PIN HOLES IN MAST. See "Mast".

PIN HOLES IN TIE RODS REAMED., See "Tie Rods".

PIN HQOLES, OVERSIZE, See "Pins and Pin Holes".

PIN HOLES WORN, See "Rotating Base", "Unit Poles",

PIN IN SEALMASTER SF-47 BEARING QUTER RACE. See "Bearings".

PINION CASTING ASSEMBLY, See "Gears".

PINION KEYS. See "Rotating Base".

PINION SHAFT HARD WASHER. See "Gears".

PIN LOADS. See "Pins and Pin Holes".

PINS AND PIN HOLES,

2/73

Every assembly pin throughout the Scrambler has a diameter of 1". Almost
all of them are the same length: there are six longer ones which connect the base legs

to the stationary base, and three long pins which connect the mast to the rotating

base. Because of the almost universal interchangeability of the assembly pins, in
a portable operation each pin will eventually be used in every pin hole, so that it is
subjected to high loads and low loads, depending upon the location. Consequently,
in portable use there is very little wear on the 1" diameter of the pin, although both
ends of the pin get spread and flattened from pounding it in and out of the joint. In
a park location, there will be very little damage done to either end of the pin, but the

pins used in the heavily loaded joints will show wear on the 1" diameter,
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The mushroomed ends of every pin should be kept ground off, because of the
danger of flying metal particles or chips when the pin is struck with a hammer. To
check the wear on the diameter of the pin, a new pin can be as much as .003" less
than 1", or .997", so you can establish how much wear there is on your pins by
measuring them and comparing your measurements with those of a new pin. If you
have no way of measuring, remove a pin from a tight joint and insert it in a joint
that appears to be too loose. If you can observe that the joint is not obviously tighter,
then this is a good indication that the pin diameter is worn down and should be re-
placed.

The pin holes are where the wear usually shows up. Eventually some of the
pin holes may get so enlarged from wear and pounding of the pins in the holes that
you will want to do something about it, Eli Bridge Company has equipment available
for loan which will enable you to line ream the pin holes for oversized pins. The
oversize pins come in two different sizes: 1-1/16" and 1-1/8". The 1-1/16" pins
can be identified by the single ring cut in the side of the pin head, while the 1-1/8"
pins have two rings cut in the head. Both sizes of oversize pins are stocked by the
factory so that they are readily available, but you must specify what you want, be-
cause standard 1" pins will be sent unless otherwise requested.

It is necessary that the pin holes be line reamed or the interchangeability
of the structural members will be affected. Therefore, if you decide to go to over-
size pins contact the factory and use the proper equipment to do the job right. Do
not ream to 1-1/8" if a 1-1/16" pin will tighten the pin connection.

The use of a single diameter assembly pin throughout the Scrambler was
decided upon to keep to a minimum the number of extra pins an operator should have
on hand and also to make it easier for him to assemble the ride. Any standard
assembly pin can be used in 152 different places. However, because the structural
loads in each one of these joints is not the same, some pin holes will obviously wear
more than others, Experience has shown that wear develops in approximately the
following order: '

1. Bottom sweep connections to the rotating base show wear the quickest.
2, Seat sweep connections to the unit pole come next,

3. Next, seat sweep tie rods extending from the top of the unit pole to the
outer end of each seat sweep.

4, Then, top sweep connections to the center pole mast.

5. Then, the connections of the drive units to each other, to the stationary
base, and to the engine truck.

6. Seat brace tie rods, which extend from the top of the seat to the bottom
of the unit pole, are next,
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7. Seat connections to the ends of the seat sweeps very rarely have to
be enlarged.,

8. The factory records show very few top sweep tie rods or base legs having
to have oversize pins installed.

Every pin "works"” in its pin connection, some more than others. Unless every
pin is safetied with a hairpin cotter or a Klik-pin it can "walk" right out of a joint,
When this happens, structural members can get loose and this can cause severe in-
juries to passengers or even by-standers. Therefore, never operate the Scrambler
unless each and every pin is secured in place with a hairpin cotter or Klik-pin that
is in good condition and is properly installed on the pin. It does not make any differ-
ence which kind of safety device you use; both are stocked by Eli Bridge Company,
and it is up to your own preference which kind you use. Either kind can be used in
every location but one, and that is on the long pins which connect the mast to the
rotating base. In this location only a hairpin cotter can be used,

To repeat, NEVER OPERATE THE SCRAMBLER UNLESS EVERY PIN I8 LOCKED IN
PLACE WITH A HAIRPIN COTTER OR A KLIK-PIN.

PINS KEYING BOTTOM BEARING RING. See "Stationary Base".

PINS, LOCKING WITH HAIRPIN COTTERS. See "Pins and Pin Holes",

PIN SHEARED IN SEALMASTER SF-47 BEARING, See "Top Sweeps".

PIN TO CONNECT ROTATING BASE TO MAST. See "Rotating Base".

POWER REQUIREMENTS. See "Lighting"”, "Three-wire Grounded Electrical Wiring",

POWER TAKE-OFF SHAFT., See"Power Unit".

POWER UNIT.

Check the power unit manufacturer's instruction manual for the proper servicing
and maintenance of your power unit.

The following general rules can apply to many kinds of power units:
1, Every 8 hours of operation:

A, Fill the fuel tank.

B. Check the oil level,

C. Check the radiator.
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D. Check the air cleaner,

E. Check the fuel strainer bowl,

F. Inspect all connections.
2. Every 60 hours of operation:
A. Change crank case oil,
B. Inspect the water pump.
3. Every 250 hours of operation:
A. Remove spark plugs, clean, and check spark gaps.
4, Every 1000 hours of operation:
A. Drain and flush cooling system. Refill with clean soft water.
B. Remove cil pan and wash out sludge.

Essential to the maximum efficiency of any engine is keeping it clean. Never
remove inspection covers, plugs, or breathers without first removing all dirt from
around them to prevent its entrance into the engine. Go over the entire engine fre-
quently and clean it, In addition to cleaning off dirt and grease, many troubles
caused by loose connections, nuts, or cap screws will be discovered before they
develop.

Handle fuel carefully to prevent entrance of dirt and water which can cause
damage and operational failure of the engine. Fuel should always be kept in a red,
tightly closed, approved container, clearly labeled on the outside what kind of fuel
is within. NEVER ATTEMPT TO REFUEL A HOT ENGINE,

The Twin Disc Hydrosheave was used on every Scrambler through Serial No.
414, whether powered by a gasoline engine or an electric motor. It has given excellent
service, has smoothed the application of power to the Scrambler, and has reduced the
shock loads to the entire drive, with only a few minor problems showing up. The Twin
Disc company discontinued the 10.6 Hydrosheave and replaced it with the 9.4 fluid
coupling, which is installed on all Scramblers beginning with Serial No, 415,

The fluid inside the fluid coupling can get very hot as it is used, Occasionally,
the seal inside the fluid coupling leaks a small amount of fluid, When this happens,
the fluid flows back toward the engine or electric motor, and is thrown off, sometimes
on the operator's clothes. If the seal is defective it can be replaced. Eli Bridge
Company can furnish a new seal, along with instructions on how to install it, or you
can take it to a Twin Disc dealer who can do this for you. Do not attempt to take apart
the fluid coupling without the proper instructions, because you may lose small parts
down inside that will be almost impossible to get out. Notice that the case of the fluid
coupling is welded after the rotating parts are inside, so it is not possible to disassem-
ble the case in order to retrieve any parts lost inside.
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Leaking fluid may not be due to a bad seal. This can also happen when you first
start up and until the entire fluid coupling has warmed and expanded to operating temp-
erature. If there is leakage of this kind it will almost always stop within a very few
minutes,

Scrambler power units from Serial No. 1 through 43 had the Hydrosheave mounted
on the standard Allis—-Chalmers straight power takeoff shaft, which has a diameter of
1-5/32" ., This proved to be too light and so a new, heavy-duty straight power take-off
was designed to replace the Allis-Chalmers unit and it has been used since that time with
highly satisfactory results,

The five-groove sheave on the fluid coupling has a 6" pitch diameter, and is
identified as a QD-5B-6.,0, which means it is a quick-detachable design with a tapered
bore, and is for use with "B" section V-belts., On Scramblers through Serial No. 414,
the sheave down underneath the Hydrosheave has a pitch diameter of 7.4" when powered
by an Allis-Chalmers gasoline engine, and 9.4" when with an electric motor., On Scramblers
begmning with Serial No. 415 the sheave down underneath the fluid coupling has a pitch
diameter of 9.4" when powered by either a Ford gasoline engine or an electric motor.

The V-belts operating in the sheaves should always be used in matched sets of
five belts, There are very slight differences in length of V-belts, and unless they are
matched in length the load will not be carried equally by each of the belts. Up through
Scrambler Serial No. 414 the belt length is 38" when used with an Allis-Chalmers gasoline
2ngine, a 10,6 Hydrosheave, and a 7.4" pitch diameter sheave; or when used with an
zlectric motor, a 10.6 Hydrosheave, and a 9.4" pitch diameter sheave, the belt length
iz 48", With the Twin Disc 9.4 HSD fluid coupling (beginning with Scrambler Serial No.
415) the same 48" belt lengths and the same 9.4" pitch diameter sheave are used on the
2lectric motor drive, but 46" belts are used with the Ford gasoline engine along with
the 9.4" sheave.

Qil or grease should not be left standing on the V-belts, because this will cause
them to deteriorate. Wipe off the belts and sheaves regularly with a cloth soaked in
low-flammability solvent. Water and steam can also be used to clean the belts, and
this will not harm them. If the belts slip do not use any kind of belt dressing on them,
but tighten the belts, Properly tightened belts will not slip. The way to tighten is to
iocosen the bolts which hold the power unit mounting angles to the frame of the power
unit truck, raise up the power unit angles, slip shims equally under all four bolting
locations, and then re-tighten the bolts, Be sure to use the same amount of shims in
asach of the four locations, or the V-belt sheaves will not be in line with each other and
this will cause unnecessary wear on the V-belts,

The guard for the fluid coupling and the V-belts was originally just a "fence"
around three sides, but there were some reports of people reaching over the fence and
touching the hot fluid coupling, and so the guard was extended by covering over the top.
2eginning with Scrambler Serial No. 415 it has been extended to provide more complete
Juarding of the belts and sheaves.

The transmission used on all Scramblers for many years was an Allis-Chalmers
unit modified by Eli Bridge Company. This unit has been discontinued by Allis-Chalmers,
and a replacement unit requiring only the addition of new mounting holes on the engine
ruck will be available from Eli Bridge Company after the existing supply of Allis-Chalmers
ransmissions has been exhausted.

The Allis-Chalmers transmission has given excellent service, but often operators
have asked about the high noise level of the gears inside. It is true that this unit has
neen noisy, but still it has always done a very good job, provided it has been properly
lubricated., The pipe plug on the sides of both old and new units should be removed to
sheck the level of the transmission grease. The lubricant should come up to the bottom
of the hole,
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In order for the Scrambler to turn 1 1.0 revolutions of the center pole when
powered with a gasoline engine, the output shaft connected to the transmission on
one end and to the drive unit drive shaft on the other should be turning 357 RPM., With
an electric motor, this shaft should turn 372 RPM in order to turn the Scrambler center
pole 11,4 revolutions per minute.

The most serious problem with the Scrambler is convincing operators not to
run it beyond the factory-recommended top speed. The factory position is stated
quite clearly in the manual, and the top speeds are posted on a cast aluminum name
plate mounted in clear view on the center pole. With the electric motor drive this
is no problem because the top speed cannot be changed easily; it is just on the Allis-
Chalmers gasoline engine that the problem has existed., Just before a new Scrambler
was delivered, a throttle stop was installed on the Allis-Chalmers engine, the throttle
lever was pushed against the throttle stop, the top speed was checked and adjusted as
required, and then the excess throttie rod was sawed off. If you do not have a throttle
stop on your Allis-Chalmers throttle quadrant, get one. They are stocked by Eli Bridge
Company, and take just a few minutes to install. Above all, never by-pass the gover-
nor. Excessive speeds can and do damage the equipment and can injure the passengers.
The Ford engine has a built-in governor which shuts off the engine when it is over-
speeded. The engine must be brought to a complete stop, and the governor re-set, be-
fore it can be operated again.

Some owners and operators claim that they cannot get the business unless the
ride is overspeeded. This is simply not true. Recently ONE SCRAMBLER in ONE YEAR
carried over ONE MILLION PASSENGERS, and the top speed was less than the factory-
recommended top speed.

There is one adjustment that you should watch rather carefully, and this is the
inter-connection between the engine clutch and the brake cable. The brake ratchet
handle should be positioned so that the last notch of the ratchet is engaged when the
Scrambler brakes are fully set. This adjustment is made by tightening or loosening
the large turnbuckle on the brake cable. Having made this adjustment, the cable that
connects to the clutch lever of the Allis-Chalmers engine must be adjusted accordingly.
When the brake lever is all the way back so that the brakes are firmly set, the clutch
lever should be such that the clutch is fully disengaged, and not too far either way.

In one direction the clutch will drag, which will wear it out in a hurry, and in the

other direction it will put an excessive load on the throwout bearing. The way to tell
when it is right is to flip over the dog that holds the clutch out of engagement, If the
clutch lever is in the right position this dog will just slip down behind the cast stop

on the bell housing, when the brake ratchet handle is pulled back to the fully-braked
position. On the Ford engine the only adjustment that can be made to the linkage is by
adding or removing washers in the link connecting the brake ratchet handle to the clutch
lever,

A frequent question concerns whether or not the drive shaft should be leveled
from the power unit in to the center pole, Certainly there is nothing wrong with
having the shaft level, but the Scrambler has been designed with the idea that the
shaft will not always be absolutely level, and in fact on a concrete street it cannot
be. The flexible chain couplings connecting each of the drive shafts have the capability
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of operating with up to three degrees of angular misalignment. This is not a large
angle, but it is enough to provide quite a bit of flexibility in the location of the drive
units and power unit truck. Some cperators feel that they have to remove the wheels
from the engine truck in order to get the drive shaft down lower. This is a lot of work
and experience indicates that it is not worth the effort., The couplings will work
quite satisfactorily with the wheels remaining on the engine truck.

POWER UNIT CLEARANCE. See "Clearances Required".

POWER UNIT RULES, See "Power Unit",

POWER UNIT SERVICING, See "Power Unit".

PROCEDURE FOR REMOVING BRAKES., See "Brakes'.

REAMING TIE ROD PIN HOLES, See "Tie Rods".

RECQORDS OF OWNERSHIP, See "Serial Number",

REMOVABLE SLIP CLUTCH AND PINION ASSEMBLY, See "Bottom Sweeps",

REMOVING BRAKES, See "Brakes".

REMOVING WHEELS OF ENGINE TRUCK, See "Power Unit",

REPIACING SWEEP BEARINGS. See "Bearings".

REPAIRS OF FLUID COUPLING. See "Power Unit",

REQUIRED PARTS, See "Number of Parts Required",

REQUIREMENTS FOR ELECTRICAL POWER, See "Three-wire Grounded Electrical Wiring".

RIGID BEARING MOUNTING, See "Bearings".

ROD FCR DRIVING HINGE PINS, See "Driving Rod for Hinge Pins",

ROTATING BASE. (See also "Bearings", "Gears”,

The only structural moedification of any consequence made on the rotating
base was the addition of shear pins on the top side to "key" the mast to the rotating
base. During the first year of service of the Scrambler it became apparent that there
were loads showing up on the long hinge pin connections between the mast and the
rotating base that had never shown up during factory testing., What was happening
was that some hinge blocks on the corners were cracking out the welds holding them.
This was found in the field inspection of one Scrambler and in the course of modifi-
cations being performed on the original Scrambler. This was a potentially dangerous
situation, and immediately a modification was developed to eliminate the problem,
namely the addition of shear pins on the top of the rotating base and shear pin
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sockets on the bottom of the mast. The modified Scrambler was handed over to an
outside consulting engineer who subjected it to proof tests in the materials testing
laboratory of the University of Illinois, As a result of these successful tests he
approved of the modification, and the first 26 Scramblers were then recalled for this
modification. Since that time there have been no problems associated with the hinge
blocks and shear pins connecting the two structural members,

The long hinge pins are effective only if they are through all of the hinge
blocks, so that the full strength of the center pole structure can be developed. There
is some tendency for these pins to "walk" out of the joints, and so it is very important
that a hairpin cotter be used to keep each pin locked in place, A Klik-pin cannot be
used for this because there is no place for the snap ring to slip over. Never operate
the Scrambler unless these three long hinge pins are locked in place with a hairpin
cotter,

The Scrambler serial number is stamped in an aluminum plate fastened to the
side of the rotating base approximately at eye level. The: serial number reads, for
example, 397-73, and this means that it is the 397th Scrambler and was delivered
in 1973. This name plate also states the maximum passenger capacity of 36, a maxi-
mum speed of 11.0 RPM of the center pole with gasoline engine power, and 11,4 RPM
of the center pole with electric motor power. This plate was made of cast aluminum
with raised letters so that it would not rust away and would take a great many coats
of paint before being covered up so much that it could not be read. Some of the
earliest Scramblers did not have this aluminum nameplate on the center pole, If
you have one of these early Scramblers, a new nameplate stamped with the proper
serial number can be obtained from Eli Bridge Company. It is recommended that you
install one if there is none on your center pole now, Some states are now requiring
such a nameplate, or its equivalent, before a ride can be given a permit to operate,

The top center pole bearing is protected by a cover in the shape of an old-
time straw hat, and is generally referred to as the "hat casting”. There is a gasket
to seal it off from the top of the rotating base, and nine screws to fasten it down.
These screws need to be kept tight to keep out dirt and grit that might seep into the
bearing. Also clean grease needs to be pumped into the grease fitting on the side
of the hat casting to supply proper lubrication to the top bearing. Some Scramblers
brought into the factory for servicing show that no grease has ever been added to
this top bearing from the time it left the factory new. Fortunately, these top bear-
ings are always well packed with grease when they are first installed, and the low
speed at which they operate makes it easy for grease to be retained in the bearing
over a long period of time. Very seldom has there been a problem with this top
bearing because of too little lubrication,

The welded triangular structure at the upper end of the rotating base is com-
pletely sealed except for the screw holes holding the hat casting and those holding
the name plate in place., As tight as these are, it appears that hot, moisture-laden
air seeps through these holes into the interior, and then when night comes and the
air cools off the moisture condenses out on the inside of the structure. Whether or
not this is really what happens, the fact is that an accumulation of water has been
found in many of these structures. Preferably there should be no water inside and
the cavities should be sealed and dry. Since water has been found there, the
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factory now drills a small 1/4" weep hole in the lowest points of each of these
cavities, so that any water which condenses on the inside can drain out. If your
center pole does not have these holes, put them in. All holes should be kept open
so that the cavities can drain at all times.

The electric brushes fastened to the top of the hat casting will last longer
if a little vaseline is rubbed on the electric rings from time to time., In the beginning
only two brushes and rings were used. When the change was made to a three-wire
grounded system an additional ring had to be added. Then later when the funnel
lights were developed the current load was so high that a fourth brush and ring had
to be added, As each ring and brush was added the height increased, so that it be-
came increasingly more difficult to swing over the mast when setting up or dis-
mantling the center pole. If your Scrambler has three or four rings and brushes vyou
must use extra care to avoid damaging the brushes.

The lower part of the rotating base is covered with a three-piece sheet metal
cover that is coated with R-Mir-Dek slip-resistant plastic material. This coating
is applied to prevent the operator or the passengers from slipping on this sloping
surface in case there is water or grease on it. Because it is a rough surface itcollects
dirt rather easily, and instead of cleaning it many operators paint a slick enamel over
it. This of course eliminates the slip-resistant surface, and it can become very
hazardous for anyone to step on it.

These covers sometimes rattle and vibrate as the Scrambler turns. This can
be corrected quite easily. Remove the cover, turn it over upside down on the ground
with one of the flat sides against the ground, stand with your feet next to the bend
in the cover, and pull up on the raised edge to give the cover a slight additional
bend. When you re-install it, it should be over-bent just enough so that you have
to push down a little at the bend in order to start the wing nut. You will find that
this will stop the noise and vibration of the covers.

Under the covers are the three rotating base drive shafts. These shafts have
gone through three major modifications. The first ones had three ball bearing pillow
blocks on each shaft, and the bevel pinion was keyed to the shaft with a 2" long
key. The bevel pinion was increased in size so that a key 4-5/16" long was used.
This was because the keyways were wearing rather rapidly in the small size, The
bearing next to the chain coupling was removed, because it was found that very
slight differences in the size of shims under the three bearings would stress the
shaft so much that it was subject to failure within a year's time, By eliminating
the outer bearing, and keeping only those on each side of the bevel pinion, this
problem was eliminated, If your rotating base drive shafts have three bearings on
them, remove the outer ones and save them for spares. It has been established that
the shafts will last longer with two bearings than with three., The final modification
was to go to splined shafts, with a splined bore in the bevel pinion and a splined bore
in the chain sprocket., This has greatly extended the life of the drive, but even so
the splines in the chain sprocket wear loose in time because of the heavy loading
they receive,
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These chain sprockels, even with a spline bore, get worn badly. When that
time comes the best thing to do is replace the shaft and the chain sprocket. Do not
try to replace just one part because this will take care of just half of the problem.

By the time the splines are worn loose it is likely that the teeth of the chain sprocket
will also be badly worn so that there is a lot of looseness in the coupling. When-

ever the sprockets get loose in the chain in this connection of the bottom sweeps to
the rotating base the pounding of the coupling as the load reverses through the shaft-
ing will cause the wear to increase at a great rate. It is typical of sprockets that
the more they wear, the faster they wear. Worn couplings permit the unit poles to
rotate a small amount and the seats to move also, even with the brakes set, and

this can cause a passenger to fall, It is much wiser to replace couplings than to

risk an injury. A light coat of grease on the chains will prolong the life of the
couplings.

The 12 socket-head shoulder screws holding the large internal gear to the
underneath side of the rotating base should always be kept tight, because a loose
geéar is not a properly supported gear, and excessive looseness can possibly cause
the gear to break. If you have a continuing problem with the bolts getting loose, drill
a 1/8" hole through the side of each bolt head and safety wire each pair of bolts to
each other using 19 gage stove pipe wire,

The large gear that turns freely underneath the rotating base is referred to as
the floating gear. It has mounted on top of it a 90 tooth bevel ring gear which mesh~-
es with the three bevel pinions on top of the rotating base. Frequently, operators
inquire about the high points of the teeth on the bevel ring rubbing against the under-
neath side of the rotating base plate and wearing’'a groove in it. This also wears away
the tops of the bevel gear teeth until there is a flat surface about 1/2" wide. It appears
that the only way that this can happen is if the bearings on the bevel pinion shafts get
loosened so that the pinions do not mesh as firmly into the bevel ring gear as they
should. Then, under an unbalanced load where the gear tooth load is not the same on
all three pinions, the one-sided load can tip down the floating gear on one side and tip
it up on the other. This then causes the rubbing to take place. It is possible be-
cause the floating gear is supported on a single tapered roller bearing that depends
on the weight of the floating gear to keep it seated. This wearing of the teeth and the
cutting of the groove has never seemed to develop beyond a certain point, and has
never seemed to be the cause of other problems.

Proper operation of the two large bearings at the bottom of the rotating base
does require proper lubrication. The two grease fittings which feed these two bear-
ings were raised on pipe extensions after it became apparent that on many Scramblers
the accumulation of grease and dirt under the covers of the rotating base was so
great that many operators were not aware of the grease fittings being where they
were. If these two grease fittings on your Scrambler do not have the pipe nipple ex-
tensions on them it is suggested that you add them. In addition to getting them up
where they can be seen they do help to keep the fittings clean, and therefore are
better able to keep dirt and grit out of the bearings.

The pins which connect the rotating base to the bottom sweeps carry the
heaviest loads, and when wear develops in any pin holes it is almost certain to show
up here first. If these holes get loose, under an unbalanced passenger load the
bottom sweep will swing first one way and then the other, When this happens the
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pins pound in the joints and cause the holes to wear even faster. Line reaming of
these pin holes for oversize pins is a good answer, and the special equipment for
doing this is available from Eli Bridge Company. Do not try to ream the holes one

at a time: always line ream clear through both sides of the sweep and through both
pin connections of the rotating base. 1f you do not line ream, you may lose the
interchangeability of the sweeps, but with line reaming they will still be inter-
changeable. Oversize pins are stocked by Eli Bridge Company. The 1-1/16" diameter
oversize pin is identified by a single groove cut in the side of the pin head, and the
1-1/8" pin has two grooves in it,

ROTATING BASE COVERS, PAINTED, See "Rotating Base".

ROTATING BASE COVER VIBRATION. See "Rotating Base".

ROTATING BASE DRIVE SHAFT BEARINGS, See "Bearings", "Rotating Base".

ROTATING BASE HINGE PIN, See "Rotating Base".

ROTATING BASE WATER CONDENSATION, See "Rotating Base".

RUBBING OF FLOATING GEAR. See "Rotating Base", "Gears",

RUNWAYS BENT., See "Channel Runways".

SAFETY PINS.

The safety pin which secures the locking collar to the bottom end of the unit
pole, and holds the bottom sweep in place, is an extremely important piece. With-
out it, the locking collars can fall off and then the bottom sweep. With the Scrambler
turning, a dropping bottom sweep is almost certain to cause structural damage and
there is a great risk of injury to passengers. There has been excellent service with
these large safety pins, and the only ones which have been replaced, as far as the
factory records show, have been those which were damaged in some way other than
while the ride was in operation. Do not take chances; if you see any sign that any
one of your three safety pins is defective replace it immediately. If it has been
bent out of shape, it is questionable whether it should be straightened, because it
may have been overstressed when it was first bent, or the straightening process
itself might overstress the metal to the point that it could fail when you least ex-
pect it. Replacement is the best procedure to follow if the safety pin is damaged.

SAFETY WITH GASQLINE, See "Power Unit",

SEALMASTER SF -47 BEARING., See "Bearings'.

SEAL REPLACEMENT IN FLUID CQUPLING, See "Power Unit",

SEAT CLEANING, See "Spring Start Up", "Winter Storage”.

SEATS. See special section on "SEATS",
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SEAT SWEEP CRACKS. See "Seat Sweeps",

SEAT SWEEPS.

Except for worn pin holes, there has been just one other problem with seat
sweeps reported to the factory, and this was reported just once. A Scrambler which
had had many years of service was checked all over thoroughly, Some of the seat
sweeps were reported to have small fatigue cracks in the side channels where the
tapered piece is welded to the outer pin connection with the narrow end welded to
the vertical web of the side channel. The cracks were said to be along the vertical
weld connecting the tapered piece to the channel. Such cracks have never been
found in a factory inspection, and apparently these did not show up except under
magnaflux testing, The seat sweep is an extremely important structural member, and
so it is essential that you inspect every seat sweep regularly to be certain that cracks
are not developing as described. To repeat, factory records show this occurring on
only one Scrambler; it may have happened to others, but has never been reported,

After years of use, the pin holes do wear, and as the passengers ride in the
seats they will be aware of the sweep bumping back and forth as the loads reverse
in the sweep. Line reaming the holes for oversize pins will put them back in like-
new condition, and the interchangeability of all of the seat sweeps will not be affect-
ed if you use the special equipment available from Eli Bridge Company to do the job.
Oversize pins are stocked by the factory. Standard pin diameter is 1", and you
should not go to 1-1/8" pins until you have first tried line reaming to 1-1/16". Unless
the wear in the pin holes is excessively great, the holes should clean up with the
1-1/16" line reamer. The 1-1/16" pins are identified by a single ring machined into
the side of the pin head, and a double ring is cut in the head of the 1-1/8" pin.

SERIAL NUMBER, (See also “"Rotating Base", "Stationary Base".)

The serial number of the Scrambler can be found in two locations. One is
the large cast aluminum nameplate mounted at eye level on the outside of the rotating
base. The other location is on the top plate of the stationary base, above and to the
right of where the drive unit pins to the base. As you stand on the drive unit and face
toward the center pole, there are two pin connections attaching the drive unit to the
stationary base, The one to your right is close to the corner of the large six-sided
plate that makes up the top of the stationary base. Between the right pin connection
and the corner of the plate, and on top of the plate close to the edge, you will find
the serial number stamped there. It may be necessary to scrape off paint, dirt, and
hardened grease to get to it, but vou should find it there,

The serial number, for example 397-73, means that it is the 397th Scrambler
to be delivered, and it was delivered in 1973,

Records of ownership are maintained at the factory, and so in order to insure
that you get the proper parts when you order be sure that you include the serial
number of your ride. There are slight differences between models, and for some parts
it will be impossible for the Parts Department to be able to send you the proper parts
if the serial number is not known.
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SERVICE LIFE OF BEARINGS, See "Bearings",

SERVICING THE POWER UNIT. See "Power Unit”.

SHAFT SPEED OF POWER UNIT, See “Power Unit".

SHEAR PINS. See "Rotating Base".

SHEAR PIN SOCKETS. See "Mast",

SHEAVE RPM, See "Speeds”,

SHEAVES BROKEN IN BASE LEGS, See "Base Legs”.

SHEAVE SIZES. See "Power Unit", "Speeds".

SHIMMING SEALMASTER SF-47 BEARINGS, See "Bottom Sweeps", "Top Sweeps".

SIZES OF SHEAVES. See "Power Unit", "Speeds".

SLIP CLUTCH ADJUSTMENT. See "Bottom Sweeps",

SLIP CLUTCH AND PINION ASSEMBLY, REMOVABLE, See "Bottom Sweeps".

SLIP CLUTCH, GREASY. See "Bottom Sweeps”.

SLIP CLUTCH SQUEAK. See "Bottom Sweeps".

SMALLER UNIT POLE SHAFT, See "Unit Poles”.

SOCKETS FOR SHEAR PINS., See "Mast",

SQIL CONDITIONS. See "Stationary Base".

SPALLED BEARING CUP. See "Bearings",

SPEED LIMITS. See "Rotating Base",

SPEED OF POWER UNIT SHAFT, See "Power Unit",

SPEEDS.,

The Scrambler should never be operated beyond the maximum recommended
top speeds: 11,0 revolutions per minute of the center pole when powered by a gaso-
line engine, and 11.4 RPM of the center pole when powered by an electric motor,
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The following table will show what happens to the loads on the structural
members when the speed is increased beyond the recommended maximums:

Center Pole Per Cent
RPM QOverload
11.0 0%
11.4 7.4%
12 19.0%
12.5 29.1%
13 39.6%
14 61.9%
15 85.9%
16 115,0%

It is obvious from these figures that going above the recommended maximum speeds
can very quickly put excessive structural loads on the Scrambler load carrying
members, for which they were not designed, Not only is this dangerous to the
structure, but of even greater importance it is very hazardous to the passengers.

Many persons cannot take the excessive speeds without getting bruises or even
broken bones. It has been well demonstrated that excessive speeds are not necessary
to get good business with the Scrambler, One Scrambler reportedly carried over one
million passengers in a single year, and it was operating at less than the maximum
recommended speed.

Owners and operators sometimes inquire about the speeds of various parts of
the Scrambler when powered by gasoline engine and by electric motor. The following
table lists these speeds.

Allis-Chalmers Ford

Gasoline Gasoline Electric
Location Engine Engine Motor
Center pole RPM 11.0 11.0 11.4
Unit pole RPM 13.8 13.8 14.3
Spur pinion turning center pole 108 108 112
Brake RPM 108 108 112
Bottom sweep drive shaft RPM 111.6 111.6 115.6
Drive unit drive shaft RPM 357 357 372
Engine truck drive shaft RPM 357 357 372
Engine truck bottom sheave RPM 1071 1071 1115
Fluid coupling no-slip RPM 1320.9 1678 1747

With an electric motor, the sheave size on the fluid coupling is a 6.0" pitch
diameter, five-groove, quick-detachable unit for "B" section V-belts. The driven
sheave down below is a five-groove, "B" section 9.4" pitch diameter sheave with a
1-1/16" bushing in it. The matched set of belts are 48" long.
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With an Allis-Chalmers gasoline endine and the 10.6 Hydrosheave, the same
sheave is used on the Hydrosheave as with an electric motor, and the sheave down
below is a 7.4" pitch diameter, "B" section, five-groove sheave with the same 1-
1/16" bushing. Use 38" V-belts, "B" section, in matched sets of five belts only.
With the Ford gasoline engine and the Twin Disc 9.4 HSD fluid coupling, the same
6" pitch diameter sheave is used on the fluid coupling as on the Hydrosheave, and
the sheave down below is a 9.4" pitch diameter, With the Ford engine use 46" belts
in matched sets, Never use unmatched belts, because there are slight differences
in length of belts, and unless they are matched in length each belt will not be carry-
ing its full load, and this will cause some belts to wear out more quickly than others.

Proper output speed from either gasoline engine or electric motor depends on
the V-belts properly tensioned so that they do not slip. If your belts are slipping,
tighten them by raising the gasoline engine or the electric motor and shimming under
the mounts: Never try to stop belt slippage by applying belt dressing,

SPLICED JUMPERS FOR MAST LIGHTS., See "Lighting".

SPLINE SHAFTS, See "Bottom Sweeps”, "Rotating Base".

SPLIT-220 VOLT POWER., See "Three-wire Grounded Electrical Wiring®.

SPRING MISSING FROM BRAKE LEVER. See "Brakes".

SPRINGS FOR CLUTCH, WORN, See "Bottom Sweeps".

SPRING START UP.

Before you start using your Scrambler in the spring, check it all over thoroughly
to make certain that every part is in good condition and is ready for a full season's use,

Check over all of the structural members to see if there are any dents or bends
that should be removed, any defective welds that should be repaired, or any places
that are hammered and should be smoothed.

Go over all of the pins and grind off any mushroomed ends. Inspect every
hairpin cotter or Klik-pin, and replace any that are defective,

Clean off all surplus grease, and be very careful to remove any grease on the
prake drums BEFORE THE CENTER POLE IS TURNED, to keep the grease from getting
on the brake shoes.

Be sure that all of the big gears are given a good coating of heavy grease that
will not throw off. Drain and replace the oil in the engine truck transmission and the
gear pot in the stationary base.

Check the V-belts on the engine truck to see that they are in good condition
and are tight enough to pull the load. Tighten them by shimming if necessary.

On Scramblers through Serial No, 414, check the oil level in the Hydrosheave
by turning it so the arrow is pointing up, and the oil is just ready to run out of the
filling hole. Beginning with Serial No. 415, to be sure that the Twin Disc 9.4 HSD
fluid coupling has enough fluid in it, it is wise to drain it all ocut and replace the
fluid with 65 fluid ounces (two quarts, plus one fluid ounce) of Fyrquel 150 fire-resis-
tant fluid made by the Stauffer Chemical Company of Westport, Connecticut,
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Check the electric rings and brushes, and replace them if they are getting
badly worn. Put a little vaseline on the rings to cut down on the wear,

The appearance of the Scrambler structure is very important. Your customers
"will judge your equipment by its appearance, An attractive, well-painted riding
device is bound to attract attention and get the business. Before starting out, give
the structure a good coat of aluminum paint. Only six gallons of paint are required
to paint the entire structure. Spray painting is recommended, but a very satisfactory
job can be done with a brush, There is much more to painting, however, than merely
applying the paint. The beauty and durability of a paint job depends primarily on
the condition of the surface to which the paint is applied. No paint will give good
service if applied to a greasy, dirty surface. Cleanall of the steel with low-
flammability solvent before applying the aluminum paint. If the old paint is flaking
or is blistered any place, scrape these spots down, sand them, and then apply steel
primer before putting on the finish coat of aluminum paint.

See the special section on “SEATS" immediately following this section on
wGENERAL MAINTENANCE", for suggestions about what to do with your Scrambler
seats to prepare them for a full season of use.

Begin the season with your Big Eli Scrambler in top mechanical condition and
with an appearance that will make it an outstanding point of interest on the midway.

SPROCKET ALIGNMENT. See "Bottom Sweeps”, “"Chain Couplings", “"Drive Units",
"Stationary Base"”.

SPLINE SHAFTS. See "Bottom Sweeps", "Rotating Base",.

SPROCKET TEETH WEAR. See "Chain Couplings”.

SPROCKET WEAR. See "Bottom Sweeps”, "Chain Couplings”, "Drive Units",
"Rotating Base", "Stationary Base".

SPUR PINION RPM . See "Speeds”.

SQUEAKING SLIP CLUTCH. See "Bottom Sweeps".

STATIONARY BASE,

Quite a few questions are asked about locating the center pole., Should it be
set directly on the ground, or should it be raised up by blocking up under the ends
of the base legs? Eli Bridge Company recommends only that it be placed directly on
the ground, for two reasons: first of all, in order to handle your passengers as quick-
ly as possible the steps on the seats need to be as close to the ground as possible
so that the passengers can step directly into them without assistance. Every piece
of blocking which goes under the center pole raises the seats the same amount, and
increases the difficulty of entering the seats.

J— [R—— s e+
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Secondly, the total weight on the ground under the center pole is approximately
13, 500 pounds. The area of the bottom of the staticnary base is 3, 118 square inches,
and this means that the loading on the ground under the base is 4,33 pounds per
square inch. To get the same kind of support by blocking under the ends of the base
legs you would have to have pads 23" x 23" under each one., Where operators have
“floated” the center in this way they have never been observed to place this large a
pad under each base leg. To compare in another way, an average man weighing 175
pounds has shoes, each of which have an area of about 36,8 square inches. When
he stands on the ground he exerts a pressure of about 2,38 pounds per square inch.
The Scrambler center pole base section exerts a pressure less than twice that of a
man. Therefore, it is not worth the effort to "float" the center, because it will not
pe supported as well as if the stationary base rests directly on the ground.

The ground conditions underneath the center pole will, of course, have some
effect on the blocking you might have to use. Concrete or blacktop provide an ex-
cellent base., Firm soil or gravel also serve very well, A muddy location might
require some kind of foundation under the center pole. Perhaps an easy way to judge
this is how your feet sink in as you walk. If they sink in easily, then you might
expect the center pole to do the same, although in one case known to the factory, a
railroad carnival moved onto a lot so muddy that the wagons, when rolled off the rail-
road cars, sank not to the axles hut to the wagon beds. In order to use the lot,
approximately a one foot thickness of sawdust was spread over the entire lot, and
the Scrambler was set up on the sawdust. No additional foundation was used under
the center pole. The Scrambler operated at that location for a week, with no shifting
and no tilting. It was as firm at the end of the week as it was in the beginning. If
a Scrambler can be operated with that kind of soil condition underneath, there seems
little reason for going to a lot of work to spread out the load any more, or "float" the
center.

Another question that arises frequently is whether or not the ride should be
leveled, The factory recommendation is that the Scrambler should always follow
the slope, so that the seats are all about the same distance from the ground. If you
are on sloping ground and you level the ride, some of the seats may nearly touch
while others will be so high that no one can climp in them. Going with the slope
will enable you to handle your passengers much easier than if the ride is leveled.
The bearings in the center pole are substantially oversize, and they can handle the
side loads of a non-leveled ride without difficulty. One precaution you must keep
in mind is that there must always be clearance between the bottom ends of the unit
poles and the tops of the drive units, so when you pick the location for the Scrambler
the power unit must be approximately on the same level as the center pole.

In addition to the nameplate on the rotating base, the Scrambler serial number
is stamped on the top of the stationary base just to the right of where the drive units
connect to it,

The flexible chain coupling that connects the drive unit drive shaft to the
pinion casting assembly of the stationary base has given good service. It is a high-
er speed drive than some others on the Scrambler, and the loading on the coupling
is less because of this, As long as the chain is kept lubricated, sparingly but
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regularly, and as long as the set screws are kept tight, the coupling will last a long
time.

Connecting the coupling chain around the two chain sprockets requires that
both of the sprockets be in close alignment. There is a little clearance built into
the pin connections where the drive unit attaches to the stationary base, and often
the sprockets can be brought into good alignment just by bumping the drive unit to
one side or the other, If this still does not get them enough in line, loosen the bolts
holding the flangette bearing on the end of the drive unit. There is a little looseness
in the bolt holes that will permit a little shifting of the chain sprocket on the drive
unit drive shaft. When the two sprockets are in proper alignment, the coupling chain
should fold around them easily without any forcing necessary. When connected, the
chain should still be free enough so that it can be wiggled from side to side with just
the fingers,

Some problems developed with the pinion casting assembly, and they are
discussed, along with the way the problems were solved, in the section on "Gears",

The top bearing carriers and the brake bottom bearing carriers a}l had exten-
sions added to the grease fittings so that they could be seen more readily, and also
to help to keep the grease {itting clean.

The problems associated with the brakes are covered in the section on "Brakes",.

The 10" diameter pole is "shrunk fit" into the stationary base by cooling it
and shrinking it with dry ice. Then when it warms up to room temperature it is a very
tight fit in the base. After that the entire assembly is turned upside down and the
bottom end of the pole is welded to the bottom plate on the base. There have been
a very few cases where this weld has broken through, and this has allowed the center
to work itself loose. In a few cases it has turned slightly in the base. The most pro-
nounced thing that is noticed is that the center pole begins tc weave back and forth.
As the pole works loose it tends to rise up out of the stationary base. When this
happens the end loading for the tapered roller bearings disappears, and the pole is
no longer tightly restrained. If you see any sign of center pole wobble while the
Scrambler-is operating, or you observe looseness of the center when you push up and
down on a seat that is toward the outside of the operating circle, do not operate the ride
and above all do not carry any more passengers until the problem is corrected. The
entire rotating base and stationary base should be brought back to the factory for repair.
Do not try to do this yourself. This weld breakage has occurred only a very few times
in the entire history of Scrambler service, so it really should not be a great concern
for you, but you should be aware that on a very few occasions this weld has broken.
There has never been a report of injuries or other damage when this has happened.

There is a hardened steel ring underneath the bottom center pole main bearing,
It is characteristic of tapered roller bearings that the bearing cone turns slightly on
the shaft, and the hardened ring is put there as a wear-resistant surface, so that the
tightness of the main bearings will not change because of wear. This ring is keyed
to the stationary base with two small vertical pins that are anchored in the top of the
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stationary base. Occasionally these pins get broken off. This is no big problem,

but if you ever take apart the base section and find these two pins broken off, replace
them. Without the pins, the hardened ring can turn on the stationary base, and this
then can cause the top of the stationary base to wear away a little since it is not a
hardened surface,

The terminal block fastened inside the stationary base has given some prob-
lems of burning out, and this is covered in the section on "Lighting".

STATIONARY POLE WELD FRACTURE, See "Stationary Base".

STEPS HITTING BOTIOM SWEEP. See "Bottom Sweeps"”, "Top Sweeps”.

STOP, THROTTLE, See "Power Unit",

STORAGE, See "Winter Storage”.

STRAIGHT DRIVE UNITS, See "Drive Units".

STRAIGHT POWER TAKE-OFF SHAFT. See "Power Unit",

STRUCTURAL PAINTING. See "Spring Start Up".

"STUTTERING" SLIP CLUTCHES. See "Bottom Sweeps".

SWEEP BEARING REPLACEMENT. See "Bearings".

SWEEP LIGHT DROPPED, See "Lighting".

SWEEP PIN HOLES WORN, See "Bottom Sweeps", "Seat Sweeps", “"Top Sweeps".

SWITCH BOX CAPACITY. See "Lighting”.

TEETH WORN OFF ON BEVEL RING GEAR. See "Gears",

TEMPERATURE OF HYDROSHEAVE, See "Power Unit".

TENSION QF V-BELTS. See "“Power Unit".

TERMINAL BLOCK BURNOUT. See "Lighting".

THREE-WIRE GROUNDED ELECTRICAL WIRING. (See also “Lighting”.)

Definitions:

Conductor: Copper wire, rubber or plastic coated, used to conduct electri-
city. Bare copper wire is often used for ground connections,
Copper tubing or solid bars are used as conductors in high
current applications.
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The rubber or plastic coating on copper wire is often produced
in colors for purposes of identification. This permits you to
immediately identify a specific conductor even though you can-
not see the other end.

Four-wire system: This may apply to a three phase application and include

Ground:

Hot Wire:

Neutral:

Single Phase:

Split 220:

three hot wires and a neutral, It may apply to the three phase
application and include three hot wires and a ground. It may

apply to a lighting circuit as used on Big Eli products that in-
cludes two hot wires, & neutral, and a ground,

Ground is the electric voltage of the earth, Although a small
handfull of "dirt" is not a good conductor, the earth itself will
conduct an almost unlimited amount of electricity. People
walking about are also at ground voltage. If you touch a con-
ductor that has a voltage different from ground voltage, a
current will pass through you to ground. If the current is large
enough you will feel a "shock" which can be a light "tingle",
or a fatal jolt, Conductors connecting to ground are bare or
green.

A hot wire is one that is connected to a source of voltage
different from ground voltage and will provide a flow of electric
current to ground or to another conductor at a different voltage.
Hot wires may be color coded any color except green or white,

A "neutral" is a conductor used to complete the path for current
flow from a load (lamp, motor, etc.) back to a power source.

It is often at ground voltage, but not necessarily so. It returns
to the generator the electric current delivered to the load by the
hot wire, It is color coded white.

A source of electric power using two conductors (one hot wire
and one neutral). It is most often provided at about 120 volts
and is used for all lighting except for special systems,

This consists of two hot wires and a neutral. The neutral serves
as a return conductor for both hot wires. The voltage between the
two hot wires may be 220 volts or 208 volts, depending on the
connections at the generator. When using split 220, it is essen-
tial that the conductors are color coded, so that you do not
connect lighting circuits across the two hot wires, This will
apply 220 volts and burn out the transformers, tubes, lamps,

etc. The use of split 220 permits you to have two separate
lighting circuits with three wires instead of four. It is used be-
cause it will handle a given load with fewer pounds of copper
wire than an eguivalent two-wire cable at 110 volts,
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Three Phase: Three separate sources of electric power produced by one
generator that may be used together to drive electric motors,
or separately for lighting circuits,

Three-wire system: As used in this material, a three-wire system means one
hot wire, one neutral, and one ground conductor., The ground
conductor is expected to carry current only when there is leak-
age current to ground from a fluorescent transformer or fixture,
or faulty insulation. Its only purpose is to provide a path for
current from the equipment to ground, preventing the equipment
from becoming "hot".

All of the wiring on recent Big Eli Scramblers is a three-wire system including one hot
wire, one neutral, and one ground conductor. The terminal block in the base of newer
Scramblers will accommodate either a three-wire system at about 120 volts, or a split
220 volt connection. If the terminal block has only three lugs, do not under any cir-

cumstances connect 220 volts to it. The three-lug terminal block is for one hot wire,

one neutral, and one ground conductor, It is for about 120 volts only. If the terminal
block has four lugs, you can connect two hot wires, one neutral, and one ground con-
ductor (split 220). Be sure you connect to the right terminals.

CAUTION: When using split 220 volts, the incoming power cable may have cnly

three conductors, If so, they will probably be color coded black, white, and green,
In this case the green wire will be a hot wire, and must not be connected to the ground
terminal on the terminal block, but to the red (rear} terminal. With a split 220 and
only three conductors, you will have to provide a "made" ground to connect to the
ground lug on the terminal block,

With the three-wire system used within the Scrambler the ground conductor is
connected to each light panel, not in the electri¢ circuit but to the panel structure
itself., When the incoming connections including an electrical ground are properly
made to the terminal block, then the entire structure of the ride will be properly
grounded,

If the system does not include an electrical ground, the grounding terminal on
the terminal block should be connected to a made ground as described in the National
Electrical Code as follows;

250-81 water pipe. A metallic underground water piping system, either local

" or supplying a community, shall always be used as the grounding electrode
where such a piping system is available., Where the buried portion of the
metallic system is less than 10 ft. {including well casings bonded to the
piping system) or there is some likelihood of the piping system being dis-
connected, it shall be supplemented by one or more of the grounding elec-
trodes recognized in sections 250-82 and 250-83,

250-82. Other available electrodes. Where a water system as described in
section 250-81 is not available, the grounding connection can be made to any
of the following:

/75
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(@) The metal frame of the building, where effectively grounded.
{b) A continuous metallic underground gas piping system.

{c} Other local metallic underground systems such as piping, tanks,
and the like.

250-83 Made electrodes. Where electrodes described in sections 250-81
and 250-82 are not available, the grounding electrodes can consist of a
driven pipe, driven rod, buried plate, or other device provided for the pur-
pose of conforming to the following requirements:

(a) Plate Electrodes. Each plate electrode shall present not less
than 2 square feet of surface to exterior soil. Electrodes of iron
or steel plates shall be at least 1/4". Electrodes of non-ferrous
metal shall be at least 0,.06" in thickness.

(b} Pipe Electrodes., Electrodes of pipe or conduit shall be not small-
er than 3/4" in size and where of iron or steel shall have the outer
surface galvanized or otherwise metal coated for corrosion pro-
tection.

(c} Rod Electrodes. Electrodes of rods of steel or iron must be at
least 5/8" in diameter, Approved rods of non-ferrous materials
or their approved equivalent used for electrodes shall be not less
than 1/2" in diameter,

(d) Installation. Electrodes should, as far as practicable, be em-
bedded below permanent moisture level., Except where rock
bottom is encountered, pipes or rods shall be driven to a depth
of at least 8 feet regardless of size or number of electrodes
used. Pipes or rods when less than standard commercial length
shall preferably be of one piece. Such rods or pipes shall have
clean metal surfaces and shall not be covered with paint, enamel,
or other poorly conducting materials, Where rock bottom is en-
countered at a depth of less than four feet, electrodes shall be
buried in a horizontal trench, and where pipes or rods are used
as the electrode they shall comply with paragraphs 250-83 (b and
c) and shall not be less than eight feet in length. Each elec-
trode shall be separated at least six feet from any other electrode
including those used for signal circuits, radio, lightning rods,
or any other purpose,

250-84, Resistance., Made electrodes shall, where practicable, have a

resistance to ground not to exceed 25 ohms. Where the resistance is not as
low as 25 ohms, two or more electrodes connected in parallel shall be used,.
Continuous metallic underground water or gas piping systems in general have
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a resistance to ground of less than 3 ochms, Metal frames of buildings and
local metallic underground piping systems, metal wall casings, and the like,
have in general, a resistance substantially below 25 ohms. It is recommend-
ed in locations where it is necessary to use made electrodes for grounding
interior wiring systems, additional grounds, such as connections to a system
ground conductor, be placed on the distribution circuit., It is also recommend-
ed that single electrode grounds when installed, and periodically afterwards,
be tested for resistance.

THROTTLE CONTROL, See "Power Unit",

THROTTLE ROD., See "Power Unit",

THROTTLE STOP, See "Power Unit",

THROWOQUT BEARING FOR CLUTCH. See "Power Unit",

TIE RODS.

If a tie rod is given reasonable care it will last for a great many years. In
time, some of the tie rods will develop substantial wear in the pin holes, but reaming
them out for oversize pins, as well as the pin holes to which they attach, will put
them back in like-new condition provided the tie rods have been kept well painted and
are not deteriorating from rust. The equipment for reaming is available from Eli Bridge
Company.

Frequently, Scramblers brought into the factory have tie rods which are bent
and never straightened, some broken and re-welded, and occasionally there is a tle
rod completely home-made. These tie rods are extremely impertant structural members,
Without every one of them the structure would not hold together properly. A bent tie
rod will not fit properly, and will throw the structures out of line. A broken and re-
'welded tie rod is a very questionable thing, and it is the factory recommendation that
a broken tie rod be discarded and replaced with a new one. A home-made tie rod may
not be constructed of the same high quality materials used by Eli Bridge Company,
and the strength originally designed into the Big Eli product may be missing in the sub-
stitute tie rod. Therefore, you are discouraged from trying to make your own tie rods,

All of the tie rods are hollow, and it is easy to paint the outsides, but the in-
sides must be protected also to prevent rusting out from the inside. The best way to
paint them is to pour a good grade of liquid primer in one end and let it run out the
other. Keep doing this, rotating the tie rod to a new position each time, until you
are sure that the entire inside surface of the tie rod has been prime painted.

TIGHT BLOCKING THE BASE LEGS. See "Base Legs",

TIGHT PILLOW BLOCKS. See "Bearings",

TIMKEN BEARINGS, See "Bearings".

TIPPING OF FLOATING GEAR BEARING. See "Gears",
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TOOTHED WASHER WEAR, See "Gears”.

TOOTH WEAR ON GEARS., See "Gears".

TOP BEARING COVER. See "Rotating Base",

TOP SPEEDS. See "Rotating Base", "Speeds".

TOP SWEEP BEARING FAILURE, See "Bearings".

TOP SWEEP BEARING RETAINER RING. See "Bearings".

TOP SWEEP PIN HOLES, See "Mast",

TOP SWEEPS. ( See also "Bearings”.)

The most critical problem that has ever shown up on the top sweeps has been
the failure of a few Sealmaster SF-47 bearings, which are the large bearings that
support each unit pole, This is thoroughly reviewed in the section on "Bearings".

A second problem concerns the change of mesh of the gears at the bottom of
the unit pole when this same SF-47 bearing has its spherical outer race turn over
upside down while the ride is being transported down the highway. This problem is
also covered in the "Bearings" section,

A third problem concerns the shearing off of a8 pin below the grease fitting of
this bearing. See the “Bearing" section.

The pin connections which attach the top sweep to the mast, and the top
sweep to the top sweep tie rods, become worn in time, and may require line reaming
for over size pins. The equipment for doing this properly is available from Eli Bridge
Company.

As wear does develop in all of the pin connections, the whole Scrambler will
tend to "droop” lower. Eventually, it may get low enough so that the steps on the
seats rub against the tops of the bottom sweeps as they pass over each other. This
can be easily corrected by raising up the Sealmaster SF-47 bearing on the outer end
of the top sweep. Place shims under the bearing to hold it in its higher positicn, and
re-tighten the bolts holding the bearing. This shimming may then require a change of
shims on the bottom sweep SF-47 bearing in order for the proper gear mesh to be main-
tained. This is thoroughly covered in the section on "Bottom Sweeps".

TRANSFORMERS SHORTING QUT. See "Lighting".

TRANSMISSION GEARS. See "Gears".

TRANSMISSION GREASE LEVEL., See "Power Unit".

TRANSMISSION NOISE. See "Power Unit".
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TUBS, Referred to as “Seats”.

TURNBUCKLE FOR BRAKE CABLE, See "Power Unit"”,

TURNED DOWN UNIT POLE SHAFT., See "Unit Poles",

TURNQVER OF BEARING. See "Bottom Sweeps", "Top Sweeps”,

TWISTING THE GABLE LIGHT PANELS, See "Lighting".

UNIT POLE BREAKAGE. See "Unit Poles®,

UNIT POLE, CROOKED, See "Unit Poles",

UNIT POLE GUSSET PLATES, See "Unit Poles".

UNIT POLES,

Several years after the Scrambler went into service, an owner contacted the
factory about a crooked unit pole on which the 30 tooth bevel ring gear fastened to
it went in and out of mesh with the bevel pinion on the bottom sweep as the ride
turned. This was the first such report and a factory representative went there to in-
spect the Scrambler. What had happened was that the unit pole had broken in two
right above the four triangular plates at the lower end of the unit pole. The owner
had had it re-welded, but the person who did the work did not get the two parts
straight, and the pole ended up crooked.

The owner was advised to replace the pole, since straightening it did not
seem to be a practical thing to do. However, Eli Bridge Company's principal con-
cern was the breakage of the unit pole in the first place. In the design work on the
Scrambler this location where the pole broke was one that received a great deal of
attention and analysis, because it was determined to be one of the more highly
stressed areas on the Scrambler., In addition to Eli Bridge Company analysis, the
structure was proof tested by an outside consulting engineer, and his conclusion
was that IF THE SCRAMBLER WAS OPERATED AT OR BELOW THE MAXIMUM SPEEDS
RECOMMENDED BY THE MANUFACTURER THE STRESS LEVEL AT THIS LOCATION ON
THE UNIT POLE WAS LOW ENOUGH TO BE NO PROBLEM. Therefore, on the basis
of this proof test, it could be concluded that where a unit pole broke at this location
it could be caused only by overspeeding.

The factory received reports of this kind of breakage on four unit poles over
a period of a couple of years., At the time there were about 300 Scramblers in ser-
vice, and so this meant that about four out of 900 unit poles were reported to have
broken. It was felt that, because of the potential danger to the passengers, a design
change was necessary to eliminate the problem. Gusset plates were developed to
oridge over this higher stressed area, and the design was reviewed by the same firm
of outside consulting engineers. With their approval of the design change, these
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gusset plates, along with instructions for installing them, were sent at no charge to
every Scrambler owner, Since the addition of the gusset plates, there have been no
reports of unit pole breakage. Some owners were very slow about installing the
gusset plates, and perhaps there are some Scramblers which still do not have them
on the unit poles. If your Scrambler is not equipped with the gusset plates, get them
on. If, for any reason, you do not have them to put on, contact the factory and they
will be furnished to you at no charge if you have never previously received a set of .
the gusset plates. Otherwise, if you lostthem you will be charged for the direct
cost of making them, but it is very important that there be four of these gusset plates
on every unit pole.

The mesh of the gear teeth on the 90 tooth bevel ring gear with the bevel
pinion teeth requires that the unit pole be located in its proper position in relation
to both the top sweep and the bottom sweep. Occasionally operators call the factory
to find out why the two gears do not mesh at all, but are separated from each other
so far that the ring gear passes completely above the bevel pinion. This is a very
simple problem to correct, What has happened is that the spherical cuter race of the
Sealmaster SF-47 ball bearing pillow block on the outer end of the bottom sweep has
turned over upside down. When this happens the sweep drops down farther on the
unit pole and this causes the two gears to move away from each other. Turn the bear
ing over by levering it with a board, but be sure that the spherical outer race of the
bearing is pivoted about the grease fitting, because there is a small pin under the
grease fitting that keeps a hole in the race lined up with the grease f{itting.

The mesh of the gears can also be affected when the Sealmaster SF-47 on the
outer end of the top sweep is shimmed to a higher level to eliminate the seat steps
dragging on the bottom sweep. The section on "Bottom Sweeps" covers the adjust~
ments necessary when this occurs,

One Scrambler returned to the factory for service had had the ends of the unit
poles machined down to a smaller diameter so that they could be used in smaller
bearings in the top and bottom sweeps., This is a very dangerous practice. The sizes
of all structural members and bearings on the Scrambler have been determined by
structural analysis, and for an owner or an operator to reduce the size of a critical
structural member or use a smaller bearing without even consulting the factory is a
very foolhardy procedure. Do not do it.

It is inevitable that in time the pin holes on the unit poles will become worn
and enlarged. There are 20 pin holes on each unit pole, and experience indicates
that all of them may, in time, have to be enlarged for oversize pins. Do not try to
do this without first obtaining the proper equipment from the factory so that all holes
can be line reamed. You can go to either 1-1/16" or 1-1/8" diameter pins, but it
is advisable to try to get by with 1-1/16" diameter first, and usually this will be
quite enough to put the holes back in first class condition. Naturally, the holes
reamed out on the unit poles must be matched by similarly reamed holes on the
structural members which attach to them. The 1-1/16" pins are identified by a
single ring cut in the side of the pin head, and the 1-1/8" diameter pins have two
rings in the head.
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UNIT POLE SHAFT, REDUCED IN SIZE, See "Unit Poles".

V-BELT GUARD, See "Power Unit",

V-BELTS REQUIRED, See "Speeds".

V-BELT TENSION. See "Power Unit".

VIBRATION OF DRIVE UNIT FLOOR. See "Drive Units".

VIBRATION OF ROTATING BASE COVER. See "Rotating Base”.

WASHER WEAR IN PINION CASTING ASSEMBLY, See "Gears",

WATER IN ROTATING BASE, See "Rotating Base",

WEAR OF GEAR TEETH, See "Gears".

WEAR OF SPROCKET TEETH. See "Chain Couplings”.

WEAR RATE IN PIN CONNECTIONS, See "Pins and Pin Holes".

WEAVING OF CENTER POLE, See "Stationary Base'.

WEIGHT CARRIED BY CENTER POLE, See "Stationary Base".

WELD FRACTURE OF STATIONARY POLE, See "Stationary Base".

WET BALLASTS, See "Lighting"”.

WHEELS FOR DOLLIES. See "Dollies for Center Pole",

WINCH.

The winch gives generally good service if it is not mis-used., A few owners
have ordered replacement drum shaft gears. This is the large gear that is attached
to the winch drum itself. It gets broken or has teeth knocked out when extra heavy
loads are put on it. One of the ways the winch can be overloaded is by not keeping
the slack out of the cable when the center pole base section is headed down the ramp.
When the base section rolls over the top and starts down the ramp it will hit the
winch cable with a terrific jolt if there is slack in the cable, This can cause the
caple to break, to pull out the end connection on the cable or break teeth out of the
gear if the pawl is engaging gear teeth at the time,

Very likely some of the overloading that occurs on the winch is caused by its
being used for jobs other than handling the Scrambler parts. It is to be expected that
a winch would be needed from time to time around a carnival lot, but from thes factory’

position there is no way to anticipate the kind of loads that might be put on a winch
in this wavy.
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In a few cases owners have purchased winchs and mounted them on the trail-
ers themselves. This has not always been done correctly, and the mounting has not
always been able to withstand the loads put on it. Any time you wish to mount a

winch yourself, consult the factory for information about the porper way it should be
done.

WINCH CABLE BREAKAGE. See "Winch".

WINTER STORAGE.

Many Big Eli Scrambler rides are located in amusement parks, and they are
left up throughout the year. It is advisable to remove the seats and light panels,
and place them in storage, because these parts will be most affected by winter
weather.

Electric motors power most Scramblers in parks, and it would be a good idea
to move the motor into storage also. However, if it is left out, it should be well
protected from the weather. Where paint has been chipped off, the rust should be
sanded off and the bare metal given a coat of engine enamel to protect it. All steel
that is not to be painted should be given a good coat of grease to help prevent it
from rusting.

Sand off any rust throughout the structure of the ride, and touch up the spots
with primer to minimize rusting, '

Put a heavy coating of grease on the pins and pin connections to keep out
water, to keep rusting to a minimum, and to make the pins easy to remove in the
Spring.

Be sure that all bearings have been given a good lubrication,
The tops of the unit poles and their bearings should be covered.

Remove all coupling chains and store them in a closed can of light oil or
kerosene. This will keep the chains lubricated and flexible. Coat plenty of grease
on the chain sprockets to hold down rusting. With the chains removed, the unit
poles will have to be tied down to keep them from "windmilling".

It is important that the brake drums be protected from rusting, and while
greasing the brake drum surfaces will give good protection from rusting, it is very
important that the grease not get on the brake shoes. A better procedure would be
to cover them thoroughly with a waterproof cover.

The seats should be thoroughly cleaned whether they are left on the ride or
placed in storage. It will be much easier to remove any dirt that is on them if it is
done while the dirt is fresh. Also, the aluminum finish will be preserved much
longer if dirt and grease are cleaned off the seats regularly,
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1f the Scrambler is a portable one, it will very likely be stored in a trailer,
and so in general it will be better protected than one in a park. The same kind of
attention should be given to all parts of the ride as outlined above.

If a gasoline engine power unit is used with the ride, the radiator and engine
block should be drained to prevent freezing. It is also a good idea to drain the gaso-
line from the tank and carburetor. Gasoline will gum up if allowed to stand for a
long period of time,

WIRING, THREE-WIRE GROUNDED, See "Three-wire Grounded Electrical Wiring” .

WORBLE OF CENTER POLE, See "Stationary Base”,

WORN BRAKE DRUM. See "Brakes".

WORN CLUTCH SPRINGS. See "Bottom Sweeps”.

WORN PIN HOLES, See "Rottom Sweeps", "Drive Units", "Mast", "Rotating Base”,
"Seat Sweeps", "Top Sweeps", "Unit Poles".

WORN OFF BEVEL RING GEAR TEETH, See "Gears".
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INTRODUCTION

Your Scrambler seats have been designed and built using advanced techniques devel~
oped by the aircraft industry as well as other industries to produce a high strength, low
weight structure. They are precision built devices and need reasonable care to keep them
in safe and attractive condition, Of all the parts of a ride, the seats are observed most
closely by the public, and you should pay particular attention to the condition of the seats.

Handle the seats carefully because the aluminum has a very fine finish which is
easily damaged. Scratches cannot be removed, so it is best to keep the scratches from getting
on the seats in the first place.

The major strength of the Scrambler seat is in its aluminum sheet "skin" covering
the outside and the inside. This is referred to as a "'stressed skin' type of construction,
and it produces a structure of maximum strength and maximum stiffness, for a minimum of
weight. This kind of construction is widely used in many industries, such as aircraft, boats,
and certain kinds of house trailers. It is well recognized for its efficient use of materials to
produce high quality structures. It does require, however, reasonable maintenance to pre-
serve these favorable characteristics, and the stressed skin construction of the Scrambler
seat is no exception, Badly worn or missing rivets, or holes punched or worn in either the
outside or inside "skins' reduce the strength of the seat. A properly maintained Scrambler
seat must have all holes repaired with proper stressed skin type of patches that will replace
the strength lost in the holes and that will prevent the growth of cracks that may be associated
with the holes. Furthermore, all worn oxr missing rivets must be replaced, The strength of
the seat depends on this being done.

The Scrambler seat, if given reasonable maintenance, can give year after year of
excellent service, if the Scrambler is not operated beyond the maximum factory-recommend-
ed speeds of 11.0 revolutions per minute of the center pole when powered by a gasoline en-
gine, and 11.4 RPM with electric motor. How does speed affect the seat? Assume, for
example, that there are three 200 pound people in the seat, As the ride turns, the forces
act to push the passengers to their right against the side of the seat. The seat is designed
to withstand these forces safely within the maximum speeds set by the factory. The follow=
ing table will show how the load against the side of the seat, because of these three people,
increases as the speed of the center pole is increased:

Center Pole RPM Total Load Against
the Side of the Seat
11,0 695 pounds
11,4 746
12.0 826
12.5 897
13.0 970
14,0 1,126
15.0 1,292
16,0 1,469
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If the seat structure is designed to withstand safely a load of 746 pounds and the ride is
overspeeded so that the load is actually 1,469 pounds, this is not wise or safe use of the
equipment. It can also be vary hazardous to the passengers., For example, at 16 RPM
each 200 pound person pushes to his right with a force of 490 pounds, Many people cannot
withstand forces of this kind. The seat structure will be subjected to forces and deflections
that may render some of the built-in safety features ineffective, Overspeeding is doubly
dangerous when the seat structure is not safely maintained. Never operate the Scrambler
faster than 11.0 RPM with gasoline engine, or 11,4 with electric motor,

These suggestions for the care of your Scrambler seats are based on observations
made by factory personnel, and calls and letters from owners and operators.

ADJUSTING HANDLEBAR, See "Spring Start Up".

ADJUSTMENT OF STRIKER, See "Handlebar™.

AIR-LOC BREAKAGE, See "Footbottom'.

AIR-LOC LOADS, See "Footbottom Straps'.

AIR-LOC RECEPTACLE REPLACEMENT, See "Seat Body Structure".

AIR-1.OC RECEPTACLES, See "Footbottom", "Step",
AIR-LOCS, See "Spring Start Up'.

AIR-LOC STUD, See "Step".

ALUMINUM HANDLEBAR, See "Rubber Bumpers and Pads", "Handlebar™,

ALUMINUM PIN CONNECTIONS, CORRODED, See "Seat Body Structure".

APPLICATION OF DECALS, See '"Decals",

AUTOMATIC CLOSING OF HANDLEBAR, See "Rubber Bumpers and Pads'.

BACK BLOCK, See "Wood Blocks".
BACK SHEET., See "Seat Body Structure",

BANGING SEAT,. See "Seat Body Structure",

BENT LAP BAR, See "Lap Bar".

BOTTOM SWEEPS HIT BY STEPS, See "Step'.

BOWED LAP BAR. See "Lap Bar".
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BRASS SLIDING BOLT.  See "Handlebar”.

BUMPER_FOR HANDLEBAR,  See "Handlebar”, "Rubber Bumpers and Pads".

BUMPER ON FOOTBOTTOM. See "Rubber Bumpers and Pads".

BUSHINGS, NYLON. See "Handlebar".
CAUTION DECAL, See "Decals", "Handlebar"”, "Spring Start Up".
CEMENTED UPHOLSTERING, See "Cushions".

CLEANING THE SEATS, (See also "Spring Start Up".)

In portable service it is quite difficult to keep oil, grease, and dirt off your equi pment.
However, after the ride is set up there is no reason why it cannot be cleaned.

Dirt and grease can be removed with a mild soap and water followed by a clear watex
rinse, Only a soft polishing cloth should be used because a coarse cloth will scratch the
aluminum. Do not polish with a circular motion, but move back and forth in straight lines,
If any scratches do develop they will be less noticeable when the polishing is done in this way
rather than when a circular motion is used, If the aluminum surface becomes dull and oxi-
dized it can be brightened by polishing with Never Dull Aluminum Polish, which is available
from Eli Bridge Company.

Clean the upholstery with mild soap and water, Always keep dirt and trash out from
under the seat cushion, because it causes rapid wear of the aluminum "skin" beneath the
cushion board.

The plywood board in the footbottom can be removed for cleaning. There are two
holes in the footbottom that are covered by the board, and they are there to make it easier
for you to brush out any dirt ox trash that accumulates in the footbottom,

CLEARANCE IN PIN CONNECTIONS,  See "Seat Body Structure”.

\

CORRODED PIN CONNECTIONS, See "Seat Body Structure'.

CRACKED SEAT RIBS.  See "Seat Body Structure”.

CRACKS AROUND STRIKER,  See "Seat Body Structure".

CRACKS IN FRONT RIB, See "Seat Body Structure"”, "Spring Start Up".

CRACKS IN TOP BACK TRAY, See "Seat Body Structure’.
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CUSHIONS. (See also "Spring Start Up".)

The earliest Scrambler seats had no pad on the right side, no upholstered sheet
across the back, and the seat cushion was of flat construction so that the front edge of
the cushion was no higher than the back. The first change was to raise the front edge of
the seat cushion. This was suggested and tried out by the first Scrambler owner, and it
was found to be a very worthwhile change. It greatly improved the ride characteristics,
and gave a much greater feeling of security to the passengers. The second change was
the introduction of the upholstered cushion on the right end. The motion of the Scrambler
slides the passengers to their right, and there were some reports coming back to the
factory of passengers who were not able to withstand these forces very well, The pad
was made so that it could be added to earlier models which did not have it, and since its
introduction there have been practically no reports of passengers having any more diffi-
culties of this kind. The upholstered back sheet was developed because the bare aluminum
sheet made black marks on people's clothing as they slid along the seat, and the upholstery
material stopped that. Also, the bare aluminum could get very hot in the summer sun, and
this upholstery material helped to hold down the temperature.

The seat cushion itself has gone through several modifications, but any of the
designs will fit any Scrambler seat. The original padding was quite soft, compared to
the present construction, The softer construction allowed the covering material to fold
over in wrinkles, and then eventually the wrinkles would cut through. The firmer con-
struction used at present has the padding material cemented to the wooden frame under—
neath, and then the upholstery material is cemented on top of that., In this way, the entire
pad acts together, with no parts sliding over each other.

This cushion design has been subjected to a great deal of testing, and it is made
the way it is so that it will be able to withstand the punishment it must take as the
Scrambler operates. Frequently, cushions are brought into the factory, or are examined
by factory representatives on the spot, and they are found to be of entirely different con-
struction than that used by Eli Bridge Company. Do not change the design. Do not use
a different kind of padding or cushioning unless you first consult with the factory. Do not
‘asten new material over the old without completely cementing the new to the old, A
substantial part of the security of the passenger is due to the firmness of this seat cushion.
A loose, soft cushion can be hazardous to the passengers.

Sometimes operators make their own wooden frame for the seat cushion. If this
{s not made correctly it may wear holes in the inside skin quickly, because it does not
fit the interior of the seat properly.

Where the upholstery material is folded around the wooden frame, it is sometimes
stapled so that the heads of the staples stick out against the inside skin, These staple heads
can wear into the inside skin also.

The seat cushion needs the small aluminum lip which sticks out of the bottom edge
of the front side. Cushions are often found where this lip is completely worn away. With-
out this lip to fit under the edge of the footbottom, the seat cushion is not properly held
in position. In most circumstances the cushion will remain where it is supposed to be,
even if the retaining lip is not there, but there are conditions that can develop where the
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cushion can move forward toward the footbottom, and this can be very frightening to
passengers who may be riding at the time. Therefore, do not operate the ride unless

every seat cushion has the lip on the front edge, and every one is under the lip of the
footbottom.

For safety, every Scrambler seat should have a seat cushion in good condition and
properly restrained by the footbottom, an upholstered end pad, and an upholstered back
sheet.

DAMAGE TO OUTSIDE SKIN. See "Seat Body Structure”.

DECAL, “CAUTION". See "Handlebar", "Spring Start Up".

DECALS. (See also "Spring Start Up".)

The decals prepared for use on Scrambler seats add a great deal to the attract-
iveness of the ride, if they are properly applied and maintained. Complete directions
for applying these decals, along with a squeegee, are supplied when decals are or-
dered. Formerly Eli Bridge Company supplied varnish-applied decals, but in response
to numerous requests from customers all orders are filled with pressure-sensitive,
die-cut viny! decals, requiring no varnish. The directions are as follows:

DIRECTIONS FOR APPLYING BIG ELI PRESSURE-SENSITIVE DECALS

1. Clean off the surface where the decal is to be applied, using Tide detergent and
water. Rinse with clear water,

2. Add a handfull of Tide detergent to a five-gallon bucket of water, This will be
used for conditioning the decal so it can be properly positioned.

3. Carefully strip off the backing from the decal. Take care that you do not stretch
or tear the decal. After the backing has been removed, do not let the sticky sur-
face fold over on itself or it will stick so tightly that the decal will be destroyed
in trying to separate it.

4. Place the decal, sticky-side up, on a flat surface and sponge the sticky surface
thoroughly with the Tide detergent and water solution prepared in step 2, The Tide
solution provides lubrication so that you can shift the decal a little on the seat as
you position it in place. Without the Tide solution, the decal will stick to whatever
it touches and it cannot be moved.

5. Carefully place the thoroughly wetted decal on the seat. When it is properly pos-
itioned, squeegee the decal, beginning at the center and working all air bubbles
and water out toward the edges.

6. The decals that go on the ends of the seats are die cut to fit over the rivet heads,
and so they must be very carefully located,

7. This completes the installation of the pressure-sensitive decals.
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Old decals can be removed with paint remover,

Some operators have reported that the decal on the footbottom wears off where it
touches the seat cushion after the footbottom is folded. Others have reported that this
will not happen if the decal and the seat cushion are dry when the footbottom is folded up.

The most important decal is the one on the back of the handlebar, which says,

"CAUTION: While Scrambler is in motion:
~Keep handlebar closed
-Do not stand up"

Every seat must have this information in full view of the passengers. Unless this
information is where they can read it, you are not giving the passengers proper warning.
If the decal is missing or un-readable, and the passengers open the handlebar and stand
up, then you have not given them proper warning. Never carry passengers on the
Scrambler unless every handlebar has this decal on it.

DECAL VARNISH, See 'Decals",

DECAL WEARING OFF OF FOQOTBOTTOM, See '"Decals”, "Footbottom',

DROPPING FOOTBOTTOM. See "Footbottom",

DRY STORAGE OF SEATS, See "Winter Storage".

END PAD. See "Cushions'.

END PLUG FOR HANDLEBAR, See "Handlebar".

FLAT CUSHION, See "Cushions".

FLOORBOARD, See "Cleaning the seats", "Footbottom', "Spring Start Up',

FOOTBOTTOM,

The main structure of the footbottom has given good service through the years,
but there have been some problems with some of the details of construction.

The end where the step is located has held up well, except for occasional problems
with the Air-Loc quarter-turn fastener which connects the step to the footbottom. In
some cases the Air-Loc stud wears an oversize hole in the step, and then it falls out
and is lost. In others the Air~Loc receptacle on the footbottom gets broken. The recep-
tacle is easy to replace, because it just involves installing two rivets. If the Air-Loc
stud is lost from the step because the hole is too big, a patch with a smaller hole must
Le riveted to the step, and then a new Air-Loc stud with crosspin is installed.

The other end of the foothottom has had more problems. The earliest one was
cracking of the flange of the end piece right where it joined the long angle across the top
of the footbottom. A tapered piece was developed to spread the load more at that joint,

~
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and this has generally been successful, but occasionally there are footbottoms which have
cracks somewhere in this corner in spite of the corner reinforcement. If this tapered
reinforcement, or parts to which it is attached, show any cracks or any rivets missing,
repair or replace the cracked piece, or if only rivets are missing replace the rivets,

It is important that this corner be structurally sound, because as the passengers enter
and leave the seat they tend to twist the foothottom as they put their weight on the step,
and if the corner is cracked in any way the twisting will tend to make the cracks grow
larger and longer. The time to correct the situation is before a real structural problem
has developed.

A second problem on that end of the footbottom concerns where the long strap is
attached. The hole tends to get larger, and sometimes cracks develop around that corner,
If you find any cracks, contact the factory for recommendations as to what should be done.
It will help the factory to make proper recommendations if you could send along a picture
to show what you have found, or if you cannot get a picture make a small sketch., The more
you can describe what your problem is, the easier it will be for the factory to help you.

Frequently footbottoms are found where the 1ip which hangs up over the edge of the
seat is almost completely worn away, Without this lip, there is pothing to hold up the
footbottom except for the two Air-Loc quarter-turn fasteners which lock the footbottom
to the front of the seat, If these fasteners are also missing, then there is great risk of
the footbottom dropping down where it can strike the bottom sweep. This can be very
hazardous to anyone riding in the seat. For safety, you need the retaining lip in good
condition and hanging over the edge of the seat, and also you need both Air-Locs in good
condition and fastened to the front of the seat. Here again it is recommended that you
contact the factory for advice on how to solve the problem. Factory records show that on
at least one occasion a Scrambler seat did not have the lip on the footbottom, did not have
either Air-Loc holding the footbottom to the seat, and the footbottom did drop down to where
it was hit by the bottom sweep. And there were people riding in the seat. Do not take
chances; the footbottom must be firmly anchored in position.

The wooden board in the footbottom takes a lot of the punishment that would other=
wise be inflicted on the aluminum skin underneath. It is a simple board, and as it wears
out or rots out it can be lifted out and replaced easily. Without the board in place, it is
common to find footbottoms badly buckled downward where the passengers have stood or
braced their feet, This is particularly true where women have small heels on their shoes;
such shoes exert great pressure and the wooden board needs to be there to distribute the
load. Lifting up the board discloses two holes in the aluminum skin, which were put there
to make brushing out the interior easier.

The decal on the front of the footbottom is reported to wear off rather rapidly
where it touches the seat cushion after the footbottom is folded up into the seat, However,
other operators say that this will not happen if the decal and cushion are both thoroughly
dry before the seat is folded.

FOOTBOTTOM DROPPING. See "Footbottom'.

FOOTBOTTOM FLOOR, See "Cleaning the Seats”, "Footbottom™, "Spring Start Up".
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FOOTBOTTOM LIP. See "Footbottom".

FOOTBOTTOM REINFORCEMENT, See "Footbottom"”,

FOOTBOTTOM RUBBER BUMPER. See "Rubber Bumpers and Pads",
FOOTB OTTOM STRAPS. (See also "Footbottom™.)

Each seat assembly has two footbottom straps which permanently connect the
footbottom to the seat shell, and also act to locate and position the footbottom in the
operating position and in the storage position. It is necessary for the holes at the
ends of the straps to be exactly the right distance apart for the footbottom to position
properly for operating. If the holes become worn and elongated, too much load is placed
on the Air-Loc fasteners which anchor the footbottom to the front rib. Then with the
weight of passengers getting in and out, the Air-Locs will be damaged, or the front rib
of the seat may be damaged, or both. If this should happen, the fastening of the foot-
bottom to the seat becomes uncertain and dangerous.

The straps are connected to the seat shell by 3/8-24 cap screws threaded into
anchoer nuts. The anchor nuts are attached to reinforced areas of the inside skins.
In removing and replacing the cap screws from these anchor nuts, be careful not to
cross thread or otherwise damage the nuts. Replacement of these anchor nuts re-
quires opening up the outside skin, which is a difficult job,

The straps are attached to the footbottom with 3/8-24 cap screws and self-
locking nuts,

It takes only a few moments to determine whether the holes are worn. If they
are, and the footbottom does not fit up snugly against the front rib, then replace
the footbottom straps.

FOOTBOTTOM TWISTING., See "Footbottom".

FRAME FOR SEAT CUSHION. See "Cushions".

FRONT RIB CRACKS. See "Seat Body Structure", "Spring Start Up".

FUNCTION OF WOOD BLOCKS. See "Wood Blocks”,

GREASING GEARS TO REDUCE SEAT RUMBLE, See "Seat Body Structure”.

HANDLEBAR,

Early Scramblers were fitted with welded steel handlebars, and some of them
are still in service, There were two significant problems with the steel construction.
One was the difficulty of maintaining a painted surface where the passengers rubbed
their hands as they held on, and the second was the accumulation of moisture inside
the hollow part of the handlebar. The moisture caused rusting of the interior, and
as the ride operated the rusty water would sometimes come out on the passengers,
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The aluminum handlebar construction eliminated both problems. It was ruggedly
designed and has given excellent service since it was first introduced. In a very few
cases the roll pins which connect the handlebar hinge blocks to the handlebar itself have
become a little loose. Whenever looseness develops in this connection of the handlebar
hinge plug to the handlebar it is the factory recommendation that the handlebar be replaced,
or at least be sent back to the factory to see whether or not it can be salvaged. This is an
extremely important connection, so do not take chances with it,

Basically the same handlebar latch (or lock) and striker set has been used since
the Scrambler was first introduced, although there has been considerable modification.
After the first year, the striker was changed to the next larger size in order to make
adjustment easier, The pin for the latch handle was replaced with a bolt and self-locking
nut. The sliding bolt in the latch was changed from a rounded end to a 45 degree beveled
end, and the material was changed from brass to malleable iron for better wear. There
had been a hole through the latch body for installing a padlock to prevent opening of the latch,
but it was found that this hole could actually prevent the latch from closing, particularly
after some wear had developed in the sliding bolt and where it slid in the latch body, and so
the hole in the latch body was discontinued.

The handlebar striker is adjustable in and out. It should be set so that when the
handlebar is closed gently without slamming it will still latch completely. The striker is
held by a screw on the outside and another on the inside. If you do any adjusting of the
striker be sure that the screws are thoroughly tightened when you are through, because
loose screws could work out, the striker could fall off, and there would then be nothing
to hold the handlebar shut. This could be extremely hazardous for your passengers, S0
be sure that these screws are always tight. A properly adjusted striker should be such
that when the handlebar is closed there is still a very small amount of play between the
rubber bumper on the back of the handlebar and the front of the seat.

The handlebars are all adjusted to latch properly at the factory. However, after
a great deal of use some adjustments may be necessary. The latch should be slightly
below center on the striker. If it is not, then loosen, but do not remove, the eight socket
head cap screws on the hinge end of the handlebar. Position the latch in the striker and
hold it there while you tighten the cap screws. The handlebar hinge pins turn in nylen
bushings and should always be kept in good working condition or replaced.

Warning: If the handlebar is permitted to droop because of misalignment oxr worn
nylon bushings, the sliding bolt will not be able to enter the striker cavity, and then will
not latch, creating the hazard of an unlocked handlebar. Do not operate the Scrambler
in this condition.

THE HANDLEBAR LOCK AND STRIKER TAKE A GREAT DEAL OF PUNISHMENT,
AND AS A RESULT, SOME WEAR WILL SHOW UP IN THE MATING PARTS. UNRELIABLE
LATCHING IS DANGEROUS. IF THE HANDLEBAR FAILS TO LATCH OR BECOMES
UNLATCHED, THE PASSENGER WILL FEEL INSECURE. HE MAY LEAN FORWARD
OR STAND UP, EXPOSING HIMSELF TO THE DANGER OF BEING THROWN FROM THE
SEAT. INSPECT YOUR BANDLEBAR LOCKS CAREFULLY, REPLACE THEM WHEN
THEY CAN NO LONGER BE ADJUSTED TO FUNCTION SAFELY.
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The Scrambler seat is secured to the rest of the ride by the three pins on one side
of the seat. As the ride turns, the forces which act on the seat cause it to flex slightly,
The sliding boit must engage the striker a minimum of 1/4" (one-quarter of an inch) for
the latching of the handlebar to be safe, and this assumes also that the entire Scrambler
seat is properly maintained, that no rivets are missing, that all holes are properly re-
inforced with stressed skin type patches, and that the Scrambler is not operated beyond
the maximum speed for which it was designed (11.0 RPM of the center pole when powered
by a gasoline engine, and 11,4 RPM with an electric motor).

It is very easy to check the amount of engagement., With the handlebar closed
and latched, draw a pencil line on the front surface of the sliding bolt right next to the
striker, Open the handlebar and measure the distance between the pencil line and the
end of the sliding bolt.

Any time the length of engagement measures less than 1/4" then you should replace
the handlebar lock. In the event that the seats are structurally sound and new, but the
locks do not provide or exceed the minimum engagement, notify the factory immediately,
Under no circumstances should you carry passengers in seats having less than minimum
engagement,

Sometimes the bolt assembly wears in such a way that the sliding bolt extends
out too far. If this happens to such an extent that the beveled face goes past the roller,
permitting the flat surface of the bolt to strike the roller, both the lock and the striker
can be damaged. Replace any lock in this condition.

The roller in the striker assembly should turn freely on its shaft. Sometimes a
drop of oil will help to free a tight roller. If a tight roller can not be loosened up, it
will cause rapid wear and should be replaced before it ruins the lock as well. Never
carry passengers in a seat where the striker has no roller. Replace the striker first.
Replace it also if the sides of the striker are badly bent out of shape, or worn and cut
by the sliding bolt hitting because it was mis-aligned. Beginning with Serial No. 415,
a 5/16" thick spacer has been added under the striker so that the roller pin lies within
the sides of the striker, to prevent the pin from working out of the roller, These spacers
can be added to any Scrambler seat beginning with Serial No. 17.

REMINDER: Proper latching is essential for safe operation. If you are unsure about
any problem, consult the factory.

The handlebar must be prevented from swinging up and over center, so that it swings
back and hits the seat sweep tie rod. The rubber handlebar stops do this if they are in
good condition, but if they get cut or worn they will not be able to resist the handlebar
swing, and as it swings back toward the tie rod it will bear against the heads of the
screws which hold in place the two rubber handlebar stops. Without the rubber to act as
a cushion and spring, the handlebar will strike the screws and drive them into the seat,
tearing out the threaded fasteners inside the seat. Once they are torn out there is no
way to repair them without completely taking apart the seat structure, Therefore, it is
very important to keep the rubber handlebar stops in place and in good functioning condition

The rubber bumper in the other end of the handlebar should be examined for damage,
but since it first began to be used there has never been a report of trouble with it.
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The hollow aluminum extrusion that makes up the top and bottom members of the
handlebar has a round aluminum plug fastened in the end next to the latch on Scramblers
through Serial No. 414, Occasionally, handlebars are seen with one or both of these
round plugs missing. They should be replaced, because of the greater risk of someone
getting hooked or snagged in the open tube, as compared with the closed, rounded end
when a plug is there.

The lap bar assembly must be firmly attached to the back of the handiebar, Some
of the screws occasionally work loose and fall out. In order for the lap bar to function
properly, all screws must be in place and firmly tightened. There should be two small
round rubber bumpers on each lap bar hinge block.

BE SURE A COMPLETELY READABLE "CAUTION" DECAL IS ON THE BACK
OF EACH HANDLEBAR,

In 1973 the State of California required that there be a secondary latch on all
Serambler handlebars. This was developed and made available as a modification kit.
After these secondary latches had been in service for nearly two seasons the Scrambler
owners were asked for comments. The response was quite favorable, and because of
that and because the secondary latch offers an additional measure of safety, the
secondary latch was installed as standard equipment on all Scramblers beginning with
Serial No. 415, and can be adapted to any earlier Scrambler equipped with aluminum
handlebars.

HANDLEBAR ADJUSTMENTS, See "Spring Start Up",

HANDLEBAR, ALUMINUM. See "Rubber Bumpers and Pads".

HANDLEBAR HINGE., See "Spring Start Up".

HANDLEBAR HINGE PINS, See "Handlebar”.

HANDLEBAR HITTING TIE ROD. See "Handlebar".

HANDLEBAR RUBBER BUMPER. See "Handlebar", "Rubber Bumpers and Pads".

BANDLEBARS, STEEL. See "Rubber Bumpers and Pads".

HANDLEBAR STOP. See "Rubber Bumpers and Pads”, “Seat Body Structure”,

HANDLING SEATS. See "Seat Body Structure".

HINGE FOR HANDLEBAR, See "Spring Start Up".

HINGE FOR LAP BAR, See "Lap Bar".

HINGE PINS, See "Handlebar".

HOLE IN IATCH BODY, See "Handlebar",
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HOLES FOR DIRT REMOVAL IN FOOTBOTTOM, See "Footbottom'.

HOLES IN INSIDE SKIN. See "Seat Body Structure'.

HOLES WORN IN STRAP, Sce "Footbottom Straps".

INCLINED CUSHION, See "Cushions'.

INSIDE SKIN, See "Seat Body Structure',

INSTRUCTION FOR APPLYING DECALS, See "Decals".

KIT FOR TOP BACK TRAY MODIFICATION, See "Seat Body Structure",

LAPBAR, (See also "Spring Start Up".)

The most common thing that shows up on the stainless steel lap bar is that it gets
bent out of shape. This is surprising in view of how difficult it is to bend the ends of
the lap bar when it is being manufactured. This bowing of the long straight section
does not seem to affect the function of the lap bar, but it does cause some interference
in the hinged ends, The aluminum parts rub on each other when this happens, and sometimes
the wear is substantial,

The small rubber mushroom bumpers, for cushioning the lap bar to keep it from
striking the handlebar in both the up and down positions, do not seern to stay in place
very well, It is not known whether these bumpers just do not stay where they are
supposed to or whether the passengers pick them off. There is not a great probiem
if these bumpers are missing, although eventually the lap bar may wear a hole through
the handlebar where it is hit, and so it i s advisable to keep these rubber bumpers on
the lap bar. There are two of them on each end of the lap bar,

On the first lap bars that were delivered the pieces that were bolted to the
handlebars had through-bolts with self-locking nuts on them. It was found that
occasionally passengers would pinch their fingers because of the nuts being where
they were, and so the design was changed so that the screws are threaded into drilled
and tapped holes in the blocks. This is not as positive as the self-locking nuts were,
and it is necessary to check these screws frequently to be certain that they are pulled
tight, If part of these screws get lost, the lap bar could fall off. Therefore, since
the lap bar is an essential piece of safety equipment, it is important that you check
each one regularly to be certain that all screws are tight and the lap bar is functioning
properly. In the factory final inspection of a new Scrambler, the lap bar must be
loose enough to fall down of its own accord when the handlebar is closed; if it does
not, then it is worked over until it does,

The lap bar has been an important addition to the Scrambler seat, and it has
given an added measure of safety to the passengers, particularly to the small children,
To do a proper job, it must be maintained well,
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LAP BAR HINGE BLOCK, See "Rubber Bumpers and Pads”.

LATCH. See "Handlebar”,

LATCH BODY HOLE. See "Handlebar".

LATCH HANDLE, See "Handlebar”.

LIP FOR FOOTBOTTOM, See "Footbottom".

LIP FOR RETAINING CUSHION, See

LOADS IN SEATS. See "Introduction’

"Cushions".

1
.

LOADS ON AIR-LOCS. See "Footbottom Straps™.

LOOSE UPHOLSTERING, See "Cushions".

MALLEABLE IRON SLIDING BOLT,

MIIDEW, See "Winter Storage".

See '"Handlebar".

MINIMUM ENGAGEMENT OF SLIDING BOLT. See "Handlebar".

MJISHROOM BUMPERS FOR LAP BAR,

NEVER DULL ALUMINUM POLISH,

NYLON BUSHINGS, See "Handlebar™

See "Lap Bar",

See "Cleaning the Seats"”, "Spring Start Up".

OLDDECAL REMOVAL. See "Decals”.

QUTSIDE BLOCK, See "Wood Blocks".

QUTSIDE SKIN DAMAGE, See "Seat

OVERSPEEDING. See "Introduction"

Body Structure”,

PADDING FOR CUSHION, See "Cushions".

PAD ON END OF SEAT., See "Cushions™.

PAINTED HANDLEBAR, See "Handlebar".

PAINTING OVER R-MIR-DEK, See "Step".

PAINTING SEATS, See "Spring Start

Up".

SEATS
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PAINTING WOOD BLOCKS, See '"Wood Blocks".

PAINT REMOVER FOR TAKING OFF OLD DECALS, See 'Decals”.

PASSENGER SECURITY, See "Cushions'.

PINCHING FINGERS IN LAP BAR, See "Lap Bars',

PIN CONNECTION CLEARANCE, See "Seat Body Structure'.

PLUG FOR HANDILEBAR, See "Handlebar".

POLISHING SEATS, See "Cleaning the Seats'.

POLISHING WITH NEVERDULL, See "Spring Start Up".

POPPING OF SEAT, See "Seat Body Structure”.

RATTLE OF STEP, See "Step".

RATTLING OF SEATS, See "Rubber Bumpers and Pads",

RECEPTACLES FOR AIR-LOCS, See "Footbottom", "Step".

REINFORCEMENT FOR FOOTBOTTOM, See '"Footbottom".

RE-LOCATED AIR-LOC RECEPTACLES, See "Seat Body Structure",

REMOVING OLD DECALS, See 'Decals".

REPLACEMENT OF AIR-LOC RECEPTACLES, See "Seat Body Structure”.

RETAINING LIP FOR SEAT CUSHION, Scse "Cushions', "Spring Start Up".

RIB CRACKS, See 'Seat Body Structure”, "Spring Start Up".

RIVET HEADS WORN., See 'Seat Body Structure",

R-MIR-DEK, See "Step".

ROLLER IN STRIKER, See "Handlebar™, "Spring Start Up".

ROLLPINS IN HANDLEBAR, Scze "Handlebar".

ROTTED WOOD, See "Wood Blocks".

ROT OF WOOD FLOOR, See "Footbottoms'.
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RUBSER BUMPER FOR HANDLEBAR. See "Handlebar".

RUBBER BUMPER FOR LAP BAR HINGE, See "Lap Bar', "Rubber Bumpers and Pads".

RUBBER BUMPER ON FOOTBOTTOM, See "Rubber Bumpers and Pads™.

RUBBER BUMPERS AND PADS, (See also "Spring Start Up".)

There is a rubber bumper built into a recess on the locking end of the handlebar,
so that as the handlebar closes this rubber bumper is what strikes the front of the seat
instead of the handlebar itself. This rubber bumper has been used since the aluminum
handlerbar was introduced. Early Scramblers were equipped with steel handlerbars and
there was no provision on that handlebar for a good bumper. In that case, a strip of
adhesive-backed sponge rubber was stuck to the front of the seat where the handlebar hit,
but in a short time the rubber strip would peel off and then the handlebar would strike the
seat directly. Since the rubber bumper was built into the back of the aluminum handlebar
there have been no problems reported with it.

On the other end of the handlebar there are two rubber blocks that are there to preveant
the handlebar from swinging back over center and hitting the seat sweep tie rods, These
rubber hinge blocks are easily replaced, but operators often neglect them until the rubber
is completely worn away. Then the handlebar starts striking the screws which are there to hold
the rubber hinge blocks. In a short time the handlebar drives these screws back inside the
seat, tearing out the threaded fastener inside the seat, so that it becomes impossible to re=
install the rubber hinge blocks. These blocks have to be considered as protective devices,
that in protecting will be worn or cut away so that they must be replaced. It is much better
to install the inexpensive rubber hinge blocks than try to repair the damage caused by the
screws being driviu back inside the seat.

These rubber hinge blocks also serve to help the handlebar close automatically when
the Scrambler starts turning, if the passengers have failed to latch it, There is a lot of wear
on these bumpers, and you will probably find that they will cut through and need replacing in
a fairly short time,

Sponge rubber pads are used on the front of the seat to cushion where the footbottom
touches, and another pad is used on the back of the step to separate it from the footbottom.
These pads help to prevent the parts from scrubbing against each other, but their most
important function is to keep the parts from rattling against each other. Your Scrambler
will be much quieter if you keep these rubber pads on the seats and steps than if you permit
them to become lost,

Each hinge block on the lap bar has two round rubber bumpers on it, so that the
handlebar is protected from the lap bar in both the up and down positions, Failure to keep
all four rubber bumpers on each lap bar will cause the lap bar to wear into the haodlebar.

There is a rubber bumper attached to the angle across the top of the footbottom, and
it is on the end away from the step. This bumper is necessary only if the Scrambler is used
portable. It cushions the lap bar when the seat is folded and prevents it from wearing into
the footbottom.
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RUBBER HANDLEBAR STOP, See "Rubber Bumpers and Pads"”, "Seat Body Structure'.

RUBBING OF FOOTBOTTOM DECAL. See "Decals".

RUMBLING OF SEATS. See "Seat Body Structure”,

SCREWS DRIVEN INTO SEAT, See "Rubber Bumpers and Pads",

SCREWS IN LAP BAR. See "Lap Bar”.

SEAT BANG, See "Seat Body Structure".

SEAT BLOCKS, See "Spring Start Up", "Wood Blocks".

SEAT BODY STRUCTURE

The seat body structure is the main load carrying member of the seat, and the
safety of the passengers requires that it be maintained in serviceable and safe condition,
This requires that the inside and the outside skins be free from holes or cracks, that
the three ribs which position the two skins be structurally sound, that the structure
across the back of the seat be intact, and that the pin connections which support the
seat be sufficiently strong.

One of the more critical areas is the inside skin. Factory inspections have
disclosed numerous examples of the inside skins being deliberately cut open with a
chisel in order to get at money which had dropped through a small hole worn in the
skin. Operators who have done this have literally "cut the heart out" of the strength
of the inside skin, with no thought for how they were weakening the seat. In other
cases, operators have allowed trash to collect inside the seat and under the seat
cushion. As the ride operates the wooden frame of the seat cushion, scrubbing against
the trash, has worn holes through the inside skin. From the small holes worn through,
cracks have developed that have enlarged the holes to very serious proportions.

In handling the seat in and out of a trailer, operators sometimes drop it and it
usually falls on the rounded bottom corners at one end or the other. At the very least
this wears off or breaks off rivets, and at the worst it buckles in the corners and cracks
the ribs. Damage sustained by the outside skin in this kind of handling reduces the
load carrying capability of the outside skin. Another kind of damage that occurs to the
outside skin is due to failure to anchor the seats in the trailer. In traveling down the
road, the seats bounce against each other, and the pin connection at the top of one seat
bashes in the top of the other end of the seat next to it. This is not a heavily loaded
part of the seat, but the damage could spread to a more critical area, and it certainly
disfigures the seat. If the seats are adequately restrained in the trailer this will not
happen,
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On some earlier Scrambler seats the aluminum sheet riveted across the back below

the back box lost rivets and became loose one at a time. This appears to be associate
with passengers bracing their feet against the footbottom and pushing very hard
against the back. Later Scramblers have more extensive fasteners connecting this
sheet to the back rib. Rivets which are missing should be replaced without delay.

The top back tray connects to each end of the back rib. Freguently, the
flange of this back tray is cracked out next to the rib, In order to check this it is
necessary to remove the back wooden block, ¥ you find any cracks there, you are
strongly urged to obtain a modification kit from Eli Bridge Company. This kit
includes a heavier back tray and all the necessary fasteners. Some states will
not permit a Scrambler to operate if there are cracks present there, and Eli Bridge
Company would share the view that any cracks should be removed, either by repair or
by replacement,

There have been a few instances where the front rib has cracked next to the
striker. This has occurred mostly in the earlier Scramblers that did not have an
inside reinforcement behind the striker. Since the reinforcement has been added
there have been no reports of cracks developing in that area. If you find any cracks
around any of your strikers, see about having repairs made, A crack growing in
the vicinity of the striker could cause the loss of a striker, with the great possibility
of hazard to passengers because of a handlebar with nothing to latch it to.

1f the rubber handlebar stops are not kept in good working condition, the
handlebar swinging back over center can drive the screws, which hold the rubber
stops, back inside the seat, breaking off the threaded plate nuts riveted inside the
seat and starting cracks that may be very difficult to stop and reinforce.

The early Scrambler seats had Air-Loc receptacles attached to the front rib
on the inside. From time to time these receptacles would break, and replacement
was practically impossible. A few cut round holes on the bottom in the outside
skin, made the replacement, and then covered the holes with circular patches riveted
in place. Besides cutting into a primary structural member, this was not a practical
procedure because later replacement would require the same procedure again.
A modified front was developed for the seat, so that the Air-Loc receptacles were
mounted outside of the seat shell, fully accessible for replacement if necessary.
Factory records indicate that there are about as many broken and unrepaired Air-Locs
in this new, accessible location as there were in the old location. This modification
is available to all older Scramblers having the Air-Locs inside the seat.

Besides wearing holes in the inside skin, the seat cushion wears off rivet
heads. Badly worn rivets should be replaced. The lip on the footbottom lies on
top of the row of rivets along the front edge of the seat, and these rivets are often
badly worn,

Occasionally reports reach the factory of the aluminum seat tabs becoming
badly corroded. The surface of the tab appears to be made of many layers of paper,
and the layers peel off quite easily. The reason for this kind of corrosion has not
been established, but where it occurs, the pin connections should be replaced,

In recent years the top pin connection on the seat has been made of plated steel,
rather than aluminum,
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The seats need to be as free of defects as you can make them, As with any other
kind of mechanical device, when they are used a lot they will wear out, and if they are
mishandled they will get damaged. The kind of wear and damage that can occur to a seat
is so varied that it would be impossible to prepare instructions for the way all repairs
should be made. The ouly thing that can be done in a manual of this kind is call your
attention to some of the kinds of damage that can occur, and then encourage you to con-
tact the factory for assistance in bringing the seats back to a safe and serviceable condition.
Describe your problem fully and, if possible, send a photograph of what the problem is.

Operators occasionally have asked about rumbling of the seats, This is not always
the fault of the seats; on some occasions this has been due to insufficient lubrication of the
large gears driving the Scrambler in the center pole. If you observe rumbling and vibration
of the seats, check the lubrication on these gears before you try to do anything else.

The pin connections of the seat to the seat sweep have a little built-in clearance so
that the parts can be assembled easily. As the Scrambler turns, and as the direction of
load changes, the seats shift from side to side within the pin counections, and the banging
as the seat hits each end is quite audible outside the ride.

SEAT CUSHION RETENTION, See "Spring Start Up".

SEAT CUSHIONS, See "Cushions", "Spring Start Up".

SEAT LOADS, See "Introduction".
SEAT PADS, See "Rubber Bumpers and Pads",

SEAT STRENGTH, See "Introduction”,

SECONDARY LATCHING, " See "Handlebar",

SIDE LOADS IN SEAT, See "Introduction”.

SKIN, INSIDE, See "Seat Body Structure'".

SLIDING BOLT, See "Handlebar".

SLIDING BOLT MINIMUM ENGAGEMENT, See "Handlebar",

SOFT PADDING, See "Cushions".

SPONGE RUBBER STRIP, See "Foothottom", "Rubber Bumpers and Pads", "Step".
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SPRING START UP,

Inspect every seat thoroughly to be sure that there are no holes worn or
punched in either the inside or the outside skins, or for that matter in any part of

the seat. Contact the factory if you have any question about what to do if you
find any holes, but do not fail to make necessary and proper repairs of all holes.

Check to see if there are any cracks in the skins or ribs. Cracks must be
prevented from growing and spreading. Look particularly around the striker and the
handlebar hinge blocks, all of which are fastened to the front rib.

Any rivets that are missing should be replaced. If any rivet heads are badly
worn, they should be replaced.

The two Air-Loc receptacles fastened to the front of the seat and the two
Air-Loc studs in the footbottom should all be properly functioning, as well as the
Air-Loc which connects the step to the footbottom. Replace any parts which are
not in good condition. It is essential that all three of these Air-Locs be working
on every seat. This is a matter of safety that cannot be ignored. If you do not
know how to take care of this, contact the factory for advice,

Check to be certain that all bolts and all screws are tight throughout the
seat, If you find that any of the threaded fasteners inside the seat are missing or
are stripped out so that the bolt or screw does not tighten properly, do not ignore
it: you may have a serious problem that should be checked. If you are in doubt,
contact the factory.

The handlebar should be fully functioning, and should be adjusted so that the
sliding bolt of the latch éngages the striker slightly below center, so that as
the passenger weight is added to the seat and it springs downward slightly, the
latch will move toward the center of the striker. Every sliding bolt should be free
to move in and out, with good spring pressure behind it, and the bolt itself should
not be worn away so that it will not latch properly in the striker. Each striker
should have a good roller, and the two sides of the striker body should not be
worn away or bent out of shape. The hinge pins and nylon bushings on the other
end of the handlebar should be tight so that there is no looseness in the joints,

Check the lap bars to be sure that all swing freely, that the hinge pins
and nylon bushings are all in good working order, and that the entire assembly
is securely fastened to the handlebar.

Every rubber bumper should be in place and in good working condition.
This includes two handlebar hinge bumpers, a long bumper on the other end of the
handlebar, four round bumpers on the lap bar hinge blocks, two rubber strips on the
front of the seat, one on the back of the step, and a bumper fastened to the foot-
bottom for the lap bar to hit on a portable Scrambler when the seats are folded.




88 2/73
SEATS

The seat cushions should be free from rips and tears, and the wood frame should
be soundly connected and free of rot, If the upholstering is torn, cement more material
over the top; do not staple another piece over it and do not add any kind of padding. Every
cushion must have a retaining lip sticking out from under the front for the footbottom lip
to hook over for retention of the cushion,

Wash down the seats thoroughly. Polish the bare aluminum with Never-Dull aluminum
polish to remove the dulling caused by oxidation, If the surface becomes too dulled, roughened,
and beat up to take a good polish, you might want to consider painting the seats. If you should
decide to do this, contact the factory for some suggestions as to the best way to get a good
paint job on the seats, You might want to consider bringing the seats in to the factory for re=
conditioning before having them painted, which can also be done at the factory,

The wood blocks on the top of the seat must be kept well painted to keep them from
deteriorating. Also, they are a very visible part of the seat and should be kept well painted
for appearance's sake,

The wooden floorboard in the footbottom should be painted to help preserve it,
Check over the decals, and replace any that are in bad condition, Of greatest
importance, do not carry passengers on your Scrambler unless every handlebar has a

CAUTION decal on the back of it,

STAINLESS STEEL, LAP BAR, See "Lap Bar",

STAPLES IN CUSHION FRAME, See "Cushions".

STEEL HANDLEBAR, See "Handlebar”, "Rubber Bumpers and Pads”,

STEPS, (See also "Footbottom',)

The steps attached to the Scrambler seat footbottoms deserve careful attention
because unsure footing will cause accidents. Remember that the passenger is usually in
a hurry to get in or out, and is off balance with his weight on one foot,

The steps are carefully shaped at the factory to fit. The tread surface is coated
with R-Mir-Dek, a plastic non=skid material. In time it will wear off. R-Mir-Dek is
available from Eli Bridge Company, and should be re-applied in order to maintain a non-
skid surface. Painting enamel over R-Mir-Dek destroys the non=skid property, and is
bad practice,

If the Air-Lok stud in the step, or the receptacle in the footbottom becomes damaged
so that the step will not lock properly, replace the damaged part promptly. Loose steps
cause accidents,
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Steps that become bent should also be replaced to avoid accidents.
Occasionally, wear in tie Tod pin holes will accumulate to the extent that steps
will drag over the bottom sweeps. By the time this occurs, the pin connections
in the sweeps are loose, too, and an overhaul is probably needed, At the time
the steps begin to drag on the bottom sweeps, however, it may not be practical
to bring the ride to the factory for overhaul. At the same time, it is dangerous
to permit the steps to drag. For this reason, beginning with Serial No, 393, the
steps are one inch higher than the previous steps, but otherwise identical, so that
they are completely interchangeable with all Big Eli Scrambler seats.

A sponge rubber strip is attached to the back of each step, and its purpose
is to separate the step from the footbottom so that the two parts will not scrub
against each other, and also so that the two parts will not rattle while the ride
Js operating.

STEPS HITTING BOTTOM SWEEPS, See "Steps”.

STOPS FOR HANDLEBAR, See "Rubber Bumpers and Pads", "Seat Body Structure",

STORAGE OF SEATS., See "Winter Storage”.

STRAP FOR FOOTBOTTOM. See "Footbottom", "Footbottom Straps”.

STRENGTH OF SEAT., See "Introduction”.

STRESSED SKIN CONSTRUCTION, See "Introduction”.

STRIKER. See "Handlebar*, "Spring Start Up”.

STRIKER ADJUSTMENT. See "Handlebar".

STRIKER-CAUSED CRACKS. See "Seat Body Structure”.

STRIKER ROLLER. See "Handlebar".

STRIKER, WORN. See "Handlebar".

STUD FOR AIR-LOC, See "Footbottom”, "Step".

TAB SIDE BLOCK. See "Wood Blocks".

TOP BACK TRAY. See "Seat Body Structure”.

TWISTING FOOTBOTTOM. See “"Footbottom" .

UPHOLSTERED BACK ASSEMBLY. See "Cushions”,

UPHOLSTERED BACK SHEET. See "Cushions".
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UPHOLSTERED BLOCKS,. See "Wood Blocks"”.

UPHOLSTERED END PAD, See "Cushions”,

UPHOLSTERING CEMENTED, See "Cushions",

UPHOLSTERY, See "Cleaning the Seats", "Spring Start Up".

WEARING AWAY OF FOOTBOTTOM DECAL, See "Decals".

WEAR OF SLIDING BOLT, See "Handlebar®.

WELDED STEEL HANDLEBAR, See "Handlebar".

WINTER STORAGE,

Because the seats are seen at closer range than most other parts of the ride,
and because your patrons come in physical contact with them, it is important to
keep them clean and in good repair. During winter storage, they should be kept clean
and dry, Storage inside a building is best, but not often available to many operators.
The most important thing is to keep them dry, If the seats are stored wet or damp in
a trailer, there is a strong chance that the upholstering will mildew, and retain a strong
unpleasant odor.

It is well to wash off dirt and sticky films before storage. The longer dirt and
finger prints remain on the seats, the harder they are to get off. Just be sure the seats
are completely dry before putting them awavy.

While cleaning them up is a good time to look for missing rivets, cracks, holes
in the skins, and any other damage that should be repaired before placing the ride in
service again. Make a list, order any materials needed, and have all the materials
at hand when you begin repair work, If there are any holes in the skins, dented ribs,
or suspicious looking areas, consult the factory about repairs.
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WOOD BLOCKS. (See also "Spring Start Up" O

Around the top of the seat are three wood blocks, referred to as the tab
side block, the back block, and the outside block. On early model seats, these
blocks were covered with upholstery material, and secured to the seats with wood
screws. The screws worked loose and came out, so they were replaced by through
bolts. The blocks seemed to rot in a short time, so the upholstery material was
eliminated, and the blocks were painted instead. Then the side-to-side through
bolts were changed to flat head screws going vertically through the blocks into
anchor nuts attached to the aluminum trays below. This arrangement is in
current use, and can be adapted to any of the earlier Scramblers.,

The only purpose the seat blocks serve is to cover sharp edges of aluminum
for protection, and to present a more attractive appearance. If the blocks become
splintery, or cracked, or partly broken away, they will no longer protect the
passengers from sharp edges., They may be a ha zard themselves. And in such
condition they certainly do not contribute to the appearance of the ride.

If the blocks are worn out, replace them. If they can be repaired, use
plastic wood or a similiar material to fill cracks and repair them. When you
paint them, remember: peoples' clothing will come in contact with each block,
Make sure the paint will not rub off. Make sure you leave no "tears" to release
wet paint on someone's clothing.

1f the wood has rotted, replace the blocks. Rotted wood is no protection,
and its continued use will only invite injury.

WOOD FRAME FOR SEAT CUSHION, See "Cushions”.

WOOD FLOORBOARD, See "Footbottom", "Spring Start Up".

WOOD FRAME, WEARING IN SEAT, See "Seat Body Structure”.

WOOD ROT. See "Footbottom", "“Wood Blocks".

WORN HOLES IN STRAPS, See "Footbottom Straps".

WORN RIVET HEADS, See "Seat Body Structure",

WORN STRIKER. See "Handlebar".
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BEARING SEALS BLOWN. See "Power Unit Truck Bearings", "Rotating Base Drive
Shaft Pillow Blocks"”, and "Twin Disc Hydrosheave",

BOTTOM SWEEP DRIVE SHAFT BEARINGS,

The long drive shaft in each bottom sweep runs in three bearings. A self-
aligning ball bearing flanged pillow block is at each end of the shaft and a nylon
bearing is in the middle. All three of these bearings have grease fittings and they
should be greased several times during the season.

The short shaft in the end of each bottom sweep turns in two more flanged
pillow blocks, and there are grease fittings on each of these bearings. It should
not be necessary to lubricate these two bearings oftener than once a season.

The clutch disc in the slip clutch turns on a nylon sleeve bearing. Older
Scramblers are provided with a grease fitting to lubricate this bearing. There has
been some indication that operators occasionally over-grease this bearing and the
excess grease gets out on the clutch faces, ruining them. Therefore, on all new
Scramblers this grease fitting will be discontinued and the nylon bearing will operate
without lubrication, DO NOT LUBRICATE THIS NYLON BEARING. THIS APPLIES TO
ALL SCRAMBLERS BEGINNING WITH SERIAL NO, 92, AND ALL OLDER ONES WHICH
HAVE BEEN MODIFIED AND ARE NOW EQUIPPED WITH THE REMOVABLE SLIP CLUTCH
AND PINION ASSEMBLY, The shaft just oscillates back and forth in the nylon bear-
ing, and under these conditions it will operate quite well without lubrication.

BRAKE BEARINGS, See "Spur Pinion Shaft Bearings".
BRAKE SHOE PIVOTS,

Do not forget to grease the pivot pins for the brake shoes. The grease fittings
are on pipe extensions that can be seen under the brake drum.

CLUTCH THROW-OUT LINKAGE.,

The Ford gasoline engine became the standard power unit beginning with Serial
No. 415. The throttle and clutch linkage with the brake ratchet handle requires oc-
casional lubrication of its pivot points to maintain easy operation and minimize wear.

DRAIN PLUG. See "Gear Pot Bevel Pinion Bearings".

DRIVE UNIT DRIVE SHAFT BEARINGS,

Each drive shaft turns in three bearings. The Flangette bearing on each end
is pre-lubricated at the factory. However, grease should be added once or twice
during the season. There is a grease fitting in the stamping which holds the bearing.

The bearing in the middle of each shaft is similar to the one in the middle of
the long drive shaft in each bottom sweep. Each of these bearings should be greased
reqularly, Grease these bearings through the holes bored in the drive unit cover
board.

EXTENSION TO GREASE FITTINGS. See "Main Center Pole Bearings" and "Spur
Pinion Shaft Bearings".

FLEXIBLE CHAIN COUPLINGS,

The rolls in the roller chains must be free to turn if the coupling is to work
properly. Xeep the chain clean and well greased. It is suggested that every time
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a chain is removed it be cleaned in low-flammability solvent and then re-greased

with clean grease. Use very little grease. Excess grease will be thrown off as the
shafts rotate. If the rolls are properly cleaned and greased, they will be bright, but

if they are dark and rusted then they are not free to rotate because of inadequate lubri-
cation or because of such severe misalignment that there is binding of the chain by
the two sprockets. Try to correct either situation when it develops so that the chains
will last as long as possible, Do not try to lubricate these chains with oil because

it will be thrown off quickly.

There is a larger chain coupling which connects the slip clutch to the bottom
sweep drive shaft. While it is necessary 1o provide a little lubrication for this coup-
ling, IT 1S EXTREMELY IMPORTANT THAT IT NOT BE OVER-GREASED. Some operators,
instead of removing the covers so they can get to the coupling properly, apparently
just stick a handful of grease on the coupling by reaching up under the cover and ex-
pect the grease to distribute itself. What happens is that the grease gets thrown off
where it can get on the clutch faces. When this happens it can quickly ruin the
facings, causing erratic operation of the clutch. This can be dangerous, because it
can change the whole character of the Scrambler ride and possibly make your passengers
insecure. To grease this coupling, remove the clutch cover, work grease into the coup-
ling chain all the way around, and then WIPE OFF ALL SURPLUS GREASE., NEVER USE
OIL OR LIGHT GREASE WHICH CAN RUN OFF THE COUPLING.

GEAR POT BEVEL PINION BEARINGS.

The bevel pinion in the gear pot turns on a double roll tapered roller bearing.
This bearing is lubricated by the oil in the gear pot and no further lubrication is needed.

To check the oil level in the gear pot, level the center pole base section, and
then remove the access hole cover plate which is held by three bolts. The oil should
reach just to the bottom of the access hole, so that any oil added will run out, Check
the level after the gears have been idle for an hour or so, because the churning and
heating caused by the gears in motion will make the oil expand to a greater volume
than when it is cool.

Drain the oil and replace it once a year. During the breaking-in period it may
need replacing sooner. The drain plug is just inside the access hole. Drain the gear
pot when the base section is up on wheels, so that a pan can be slid underneath to
catch the oil, Approximately ll quarts of Texaco Multigear EP-30 is required, when
replacing the oil.

GEAR POT OIL LEVEL, See "Gear Pot Bevel Pinion Bearings".

GEARS,

Your Scrambler was set up, operated, and checked at the factory before it
was delivered to you., However, the gears did not have much running time., It is
important that the gears be grea sed properly at all times. At the factory the gears
were coated with Texaco Crater 5X Fluid Grease, which is a grease containing a
solvent that evaporates, leaving a very tacky coating of grease that will not throw
off or drop off as many greases do. Use plenty of this grease, and re-apply it
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whenever the gears become dty. Regular grease can be used, but be sure that the
gears do not become dry and start to wear. If there is any flaking of the cast iron
gears in the base section then they are not being greased properly. Your gears should
last many years if properly greased.

If your Scrambler is in heavy service, the gears will probably need re~greasing
once a week, DO NOT USE A SOLVENT-BASED GREASE IN ANY OF THE BEARINGS OR
IN THE GEAR POT,

The bevel gear at the bottom of each unit pole is entirely in the open and
grease can be applied easily.

To grease the large gears in the base section, remove the cover from the ro-
tating base. The bevel ring gear down below is not exposed anywhere, but you can
grease it by coating the bevel pinions and turning the center pole. The bevel pinions
will in turn distribute the grease around the circle. You can grease the large spur
gears through the access holes. Only a few teeth of the large internal gear show in
these holes, and the only way to grease them is to grease the spur pinions and the
floating gear, and then turn the center pole. All of the teeth in the floating gear will
pass by the access holes when you turn the rotating base.

Watch the oil level in the transmission of the power unit truck. Remove the
overflow plug, and add gear oil until it runs out of the overflow. This transmission
should be drained and refilled with new oil once a year. Use Te xaco Multigear
EP-90 grease, or equivalent.

GREASE PITTING EXTENSION., See "Main Center Pole Bearings" and "Spur Pinion
Shaft Bearings".

HYDROSHEAVE, See "Twin Disc 9.4 HSD Fluid Coupling".

LEVEL OF OIL IN GEAR POT. See "Gear Pot Bevel Pinion Bearings".

LUBRICANTS,

THE SCRAMBLER IS TO BE SERVICED WITH THE FOLLOWING LUBRICANTS:

A, Bearings: Texaco Marfak Multipurpose No. 2 Grease.

B. Open Gearing: Texaco Crater 5X Fluid Grease.

C. Gear Pot and Engine Transmission: Texaco Multigear EP-90 Grease.

D. Hydrosheave (used through Scrambler Serial No. 414): Filled by the Twin
Disc factory with SAE-10W oil.
Twin Disc 9.4 HSD Fluid Coupling (used beginning with Scrambler Serial
No. 415): Filled by Eli Bridge Company with 65 fluid ounces (two quarts
plus one fluid ounce) of Fyrquel 150, made by the Stauffer Chemical Co.,
of Westport, Connecticut, DO NOT USE OIL IN THIS FLUID COUPLING,
IT REQUIRES FYRQUEL 150,

A lithium soap base grease is recommended. This type of grease will serve
you the year round, and it will resist washing out of exposed bearings and gears
longer than many types of grease. Any lithium soap grease can be used, but you
should be sure that only lithium soap grease is used in the bearings, because some
of the more common greases will not mix with this type of grease. The mixture may
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turn into a "soup" which will run out of the bearing housing rapidly. This will lead
to bearing failure due to inadequate lubrication.

Lithium soap grease is recommended for bearings, but you will not damage them
as long as you keep them well jubricated. Be sure to use a non-tacky, free-flowing
grease. The Timken Company warns that greases containing zinc oxide should not
be used in Timken bearings.

MAIN CENTER POLE BEARINGS.,

The center pole rides on Timken tapered roller bearings at the top and bottom
of the rotating base. Also, another large Timken bearing carries a heavy gear inside
the base. These three bearings are hand-packed with grease at the Big Eli factory,
but it is important that grit be kept out of the bearings, and so you should add clean
grease once a week. As you pump new grease into the bearing the old grease will be
forced out, taking with it much of the grit which may have seeped into the bearing
enclosure.

The entire Scrambler turns on ball or roller bearings. Some of these bearings
in the past have been pre-lubricated by the bearing manufacturers, with no provision
for adding grease. More recently, all are fitted with grease fittings and are to be
greased in the following way:

The grease fitting for the top center pole bearing is in the side of the "hat"
casting, and you can see it by looking through one of the portholes in the mast,

Remove the cover at the bottom of the rotating base to find the grease f{ittings
for the two bottom main bearings. These two fittings are screwed into pipe extensions
next to the pole. One of these fittings supplies grease to the center pole bearing
and the other one greases the floating gear bearing.

MISCELLANEOUS LUBRICATION,

The brake cables pass around several small sheaves which should be greased
to keep them from squeaking and wearing as they turn.

The brake ratchet handle pivot on the power unit truck should be greased to
reduce wear at this point.

As mentioned in the erecting directions, the shaft sticking out of each end
of the unit pole should be greased to prevent rusting and freezing in the bearing.
This is important to park men, who will be leaving the Scrambler erected in one spot
for a long time,

Greasing the long hinge pins on the center pole was recommended in the
erecting instructions,

See the power unit handbook for additional lubrication instructions for the
gasoline engine.
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OIL DRAIN PLUG., See "Gear Pot Bevel Pinion Bearings".

OIL LEVEL IN GEAR POT, See "Gear Pot Bevel Pinion Bearings".

OIL QUANTITY REQUIRED, See "Gears" and "Gear Pot Bevel Pinion Bearings".

OIL REPLACEMENT, See "Gear Pot Bevel Pinion Bearings" and "Gears".

POWER UNIT TRUCK BEARINGS.

The drive shaft under the power unit runs on two Flangette bearings, which
should be lubricated once or twice during the season.

A small pillow block is under the fluid coupling. In extremely dirty
conditions, add grease as often as once a week, but usually once a month is plenty.
Add grease slowly until it comes out of the pressure relief hole in the grease fitting
rapidly., With a high pressure gun, take care not to blow out the seals.

The straight power take-off shaft on the gasoline engine turns in two
bearings that are lubricated by a single grease fitting.

QUANTITY OF OIL REQUIRED, See "Gears" and "Gear Pot Bevel Pinion Bearings".

REPIACING QOIL. See "Gear Pot Bevel Pinion Bearings" and "Gears" .

ROTATING BASE DRIVE SHAFT PILLOW BLOCKS,

There are six ball bearing pillow blocks under the rotating base cover. Add
grease to these bearings once a season unless you are operating under very dirty
conditions. Then, it may be wise to add grease as often as once a week. The man-
ufacturer says to add grease slowly with the shaft revolving wherever possible until
grease begins to come out around the seals. If you are using a high pressure gun
take care not to blow out the seals.

SEALS BLOWN IN BEARINGS, See "Power Unit Truck Bearings", "Rotating Base Drive
Shaft Pillow Blocks", and "Twin Disc 9.4 HSD Fluid
Coupling”.

SPUR PINION SHAFT BEARINGS,

While the cover is off, you can also grease the three self-aligning spherical
roller bearings near the tops of the pinion shafts, Turn the rotating base until you
can see the three pinions through the access holes. Beside each pinion you will
find a grease fitting screwed into the top of an extension pipe mounted in the top
bearing carrier, Pump grease into these bearings until grease comes out of the side
of the fitting. These bearings are hand-packed with grease at the Big Eli factory
and all the grease needed will be that which works out of the seals. Usually these
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top bearings will not need to be greased more than once or twice a season. Over-
greasing can be as bad on bearings as too little grease,

The bearing at the bottom of the gear shaft, which drive the Scrambler runs

in oil and needs no other lubrication. The bearing under each brake must be greased
regularly. Operators often overlook this bearing, because it is so close to the
ground. It probably needs grease more often than any other bearing on the Scrambler.
This grease fitting is screwed into an extension pipe so that it is easy to reach from
the outside. It would be wise to grease both bearings once a week., While you are

" there, do not forget to grease the pivots for the brake shoes through the grease fit-
tings which are on pipe extensions.

TOP AND BOTTOM SWEEP MAIN BEARINGS,

A self-aligning ball bearing flanged pillow block is mounted on the outer end

of each main sweep. Greasing should be done at least once a year. Add grease
until it comes out around the seals slightly.

TWIN DISC 9.4 HSD FLUID CQUPLING,

This fluid coupling was used, starting with Scrambler Serial No, 415, Before
that t.e 10.6 Hydrosheave was used, and this unit has been discontinued in favor
of the 9.4 unit. However, they are not directly interchangeable, because the newer
unit is slightly smaller, it must be turned faster for the same power output, and is not
filled with oil but with a special fire-resistant fluid, Fyrquel 150, made by the
Stauffer Chemical Company, of Westport, Connecticut.

The fluid in the fluid coupling gets heavy usage and the high temperature de-
veloped by the fluid is entirely normal. Until the fluid coupling warms up and its
internal parts expand with heat, a little fluid may be thrown off the end next to the
power unit. This should decrease as the temperature rises,

If any trouble develops with the fluid coupling, do not try to take it apart with-
out full instructions. Preferably this should be done by the Twin Disc factory, author-
ized Twin Disc dealers, or Eli Bridge Company. If you try to take it apart, and you
don't have the proper instructions, you can lose small parts down inside which can
add great expense to your repair bill. Protect it from hard knocks, because it is a
precision-built device and can be damaged easily. If you give it reasonable care,
the fiuid coupling will give you long, satisfactory service.

You should drain and replace the fluid once a year. If you remove the drain
plug while the fluid coupling is still hot, unscrew the plug slowly to allow any internal
pressure to escape. Otherwise, you may be burned by some very hot fluid as it spews
out. If your Scrambler is fitted with the older model 10.6 Hydrosheave (furnished with
Scramblers through Serial No. 414) wait until the Hydrosheave is cool, and then check
the oil level by removing the drain plug and rotating the Hydrosheave until one of the
arrows on the outside case is pointing vertically. The oil should be just ready to over-
flow through the drain plug hole when the Hydrosheave is in this position. Do not fill
the entire volume of the Hydrosheave, because the cil must have room to expand, Fill-
ing it completely with oil will cause the seals to blow out, and may do damage to other
parts of the Hydrosheave.

For Scramblers beginning with Serial No. 415, the newer model Twin Disc 9.4
HSD fluid coupling is used. There is no filling arrow on this coupling. To be sure
you have the right amount of fluid, drain it out and re-fill it with 65 ounces {two quarts
plus one fluid ounce) of Fyrquel 150. There are two drain plugs, and the one on the
side closest to the V-belt sheave allows the fluid to enter more easily and quickly.




D STANDARD SCRAMBLER LIGHTING LAYOUT

G~ GABLE LIGHTS
CUDE S~ SWEEP LIGHTS
M- MAST LIGHTS




® DELUXE SCRAMBLER LIGHTING LAYOUT

| AN

" 1




el

€Y DELUXE SCRAMBLER FEEDER CIRCUIT
r- - - T ——— —
I ! o 0 ALL GRN HERE
w_s; fIO"; o ‘l-:;v, : Ir = |
| g‘z‘!'ﬂ; Y
z:}{ﬂg"‘j'rz‘; ?-c ‘;T::_ED:L 0%—/'@_ %
== L LT CREeR T
1T e (el
)
L‘/—rc;:;___cé;m__J ﬁ LEH}__J / — [JJ \\
CIRCUIT BREAKER [\ YR\ ) JJ
80X

o

I
LaLL wHT ere

CIRCUIT BREAKER 80X -/

RING AND BRUSH- _§ __

ASSEMBLY |
1
! é

ol

;/' TOP RING

1
1
i
—

enn/ WHT
pLK—1 NOTIGE TMAT RED IS
HOOKED UF TO GRN
TERMINAL BLOGK J%___
I
)
e - J
TERMINAL BLOGK
= a !'_E Z waoatr
x
g d¥3 E a3uf
L W ¥

SEPARATE

o Sl-dumeer
WIRE T

&

THREE WAYS TO HOCK

SPLIT 220V WITH SPLIT 220V WITH 1OV WITH ON TO TERMINAL BLOCK
GRCUND ON GROUND NOT ON GROUND ON
POWER SOURGE POWERSOURCE POWER SOURGE

LEGEND

ONE GONDUGTOR WIRE @ MALE TWISTLOGCK _@_Fwoaesczm
2 LAMP, TWO PIN
TWO WIRES GROSSING, \ GONNEGTOR : TWO
BLK- BLACK WIRE NO CONNECTION FLUORESGENT
WHT- WHITE WIRE PERMANENT GONNECTION @ FEMALE TWISTLOCK LAMP, FOUR PIN

RED - RED WIRE GONNECTOR

.
LECTRIGC RING
GRN- GREEN WIRE + }— WIRES GONNEGTING 2 O iND BRSSH

BLU-BLUE WIRE LAMPHOLDER,
ONE PIN . CIRCUIT BREAKER
GROUND

YEL- YELLOW WIRE
= _/b— FUSE
LAMPHOLDER,
SCREW GCONNECTION TWO PIN —0/0--- SWITGH

THREE CONDUGTOR GABLE pmmane 1
(8) saLLAST { | ENCLOSURE

o
% FOUR GONDUOTOR CABLE @ STARTER




@ STANDARD SCRAMBLER FEEDER CIRCUIT

I

RN
WHT
D

i)

_—— B
] iy
GIRGUIT BREAKER BOX

RING AND BRUSH
ASSEMBLY

'\r

™=

SPLIT 220V
GROUND ©ON

POWER SOURCE

SEPARATE

WITH

TOP RING

WIRE

SPLIT 220 V WITH
GROUND NOT ON
POWER SOURCE

NOTICE THAT RED 1S
HOOKED UP TO GRN

° /-ALL GRN HERE

7a )
pt= | _]:D
1 ole ]

]
! %I\ = ﬁ
N — ~ ) ¥
[ o \ o |
CRGUIT BREAKER BOX/ \-ALL WHT HERE
A
A B .
o
D
WHT
8RN
BLK RED

1OV WITH
GROUND ON
POWER SOURCE

TERMINAL BLOGK

THREE WAYS TO HOOK
ON TO TERMINAL BLOCK

LEGEND

BLK~ BLACK WIRE
WHT- WHITE WIRE
RED - RED WIRE
SRN- GREEN WIRE
BLU-BLUE WIRE
YEL- YELLOW WIRE

———= ONE CONDUCTOR WIRE

TWO WIRES CROSSING,
NO CONNEGTION

. PERMANENT CONNECTION

+ *— WIRES GONNECTING
; GROUND

[ SCREW GONNECTION

E@E THREE GONDUGTOR GABLE

% FOUR GONDUOTOR CABLE

70 D\ MALE TWISTLOGK
GONNEGTOR
FEMALE TWISTLOCK
CONNECTOR

LAMPHOLDER,

TWG PiN
BALLAST
@ STARTER

FLUORESCENT
LAMP, TWO PIN
FLUORESGENT
LAMP, FOUR PIN

— > ELEGTRIC RING

AND BRUSH
GIRGUIT BREAKER

FUSE

SWITGH

ENGLOSURE




LAMPHOLDER

CAP

WIRING DIAGRAM FOR:  wast
£y '
MALE TWISTLOGK GONNECTOR
| GHANNEL BLK (SEE NOTE-A)
I
r--._____GIAP WIRE HOOK UP
= LAMPHOLDER BLK
END VIEW OF
LIGHT PANEL

NOTE-A: THIS WIRING DIAGRAM (8 TYPIGAL OF LIGHT PANELS WITH TWwWo
RAPID START FLUORESGENT LAMPS, ONE BALLAST, AND A TWISTLOGK
GONNEGTOR AT ONE END. THE POSITION OF THE TWISTLOGOK CONNECTOR
WILL VARY, BUT THE WIRE HOOK UPS WILL REMAIN THE SAME.

THE

VARIATIONS (LIKE FiNDING THE TWISTLOCK CONNECTOR ATTACKED
TO THE GHANNEL} ARE NECESSARY TO EASILY CONNECT THE JUMPERS.

LEGEND

BLK- BLACK WIRE
WHT- WHITE WIRE
RED - RED WIRE
GAN- GREEN WIRE
BLU-BLVE WIRE
YEL- YELLOW WIRE

L

= ONE GONDUCTOR WIRE

TWO WIRES CROSSING,
NO CONNECTION

. PERMANENT CONNECTION

+ }— WIRES CONNEGTING
%—r BROUND

e SCREW CONNECTION

$ THREE GONDUGTOR CABLE

% FOUR CONDUGTOR GABLE

7@ O\ MALE TWISTLOGK
\ GONNEGTOR
@’ CONNEGTOR

FEMALE TWISTLOCK

LAMPHOLDER,
ONE PIN

LAMPHOLDER,
TWO PIN

& <

—>

| e |

FLUORESGENT
LAMF, TWO PIN

FLUORESCENT
LAMP, FOUR PIN

ELECTRIC RING
AND BRUSH

CIRGUIT BREAKER
FUSE

SWITGH

ENCLOSURE




SWEEP
GABLE

@ WIRING DIAGRAM FOR:

WIRE HOOK UP MALE TWISTLOCK GONNECTOR
/OHANNEL orN (SEE NOTE-A)
GCAP
LAMPHOLDER

END VIEW OF
LIGHT PANEL

BALLAST FOR
ONE LAMP

BALLAST FOR
TWOD LAMPS

NOTE- At THIS WIRING DIAGRAM IS TYPICAL OF LIGHT PANELS WiTH
THREE RAPID START FLUORESCENT LAMPS, TWO BALLASTS,
AND A TWISTLOCK CONNECTOR AT EACH END. THE POSITIONS
OF THE TWISTLOCK GONNEGTORS WiLL VARY, BUT THE WIRE
HOOK UPS WILL REMAIN THE SAME. THE VARIATIONS {LIKE
FINDING ONE OR BOTH OF THE TWISTLOCK GONNEGTORS

ATTAGHED TO THE OGHANNEL) ARE NECESSARY TO EASILY
CONNEGT THE JUMPERS.

LAMPHOLDER

FEMALE TWISTLOCK CONNECTOR
(SEE NOTE-A)

GRN

BLK

——  ONE GONDUCTOR WIRE

TWO WIRES CROSSING,
NO CONNECGTION

FLUQRESCENT

_@_LAMP, TWO PIN

., MALE TWISTLOGK
CONNECGTOR

LEGEND

BLK- BLACK WIRE

&

WHT- WHITE WIRE
RED - RED WIRE
GRAN- GREEN WIRE
BLU-BLUE WIRE

. PERMANENT GONNECTION

+ *— WIRES GONNECTING

FEMALE TWISTLDCK
CONNEGTOR

>

—>

T

FLUORESGENT
LAMP, FOUR PIN

ELECTRIC RING
AND BRUSH

LAMPHOLDER, REAKER
YEL- YELLOW WIRE ONE PIN .~~~ GIRGUIT BREAKE
—l—-= SROUND —q_/>— FUSE
- LAMPHOLDER,
© SCREW GONNEGTION TWO PIN —/0— SWITGH
Eef THREE GONDUCTOR GABLE o T 1 ENCLOSURE
e —am=- a

% FOUR GONDUCTOR GABLE




“WIRING DIAGRAM FOR:

CLUSTER

e
THIS WIRING DIAGRAM TYPICAL OF CLUSTER LIGHTS
HAVING SLIMLINE FLUORESCENT LAMPS
L AMP HOLDER
-
BLK . BLU .’ “ "
{e) .
r— WHT RED -" O . -
L
n _ \ 5 I-
RED ) RED
BLK (B BLU BLU
BLU
WHT RED "
' /BALLA!T
WHY 7—*”1’
BLK . BLU | BLK 7 BLK
0) A !
WHT " RED & > 1
@ BLK i ‘ WHT
LEGEND ——— ONE CONDUGTOR WIRE 7 MALE TWISTLOCK FLUORESCENT
. © CONNEGTOR LAMP, TWO PIN
TWO WIRES CROSSING, )
BLK- BLAGK WIRE NG GONNECTION FLUORESGENT
WHT- WHITE WIRE ¢  PERMANENT GONNEGTION @ :g:::;;:'“mk LAMP, FOUR PIN
RED - RED. WIRE ELEGTRIC RING
GRN- GREEN WIRE WIRES GCONNECTING o—-O: AND BRUSH
BLU-BLUE WIRE LAMPHOLDER,
YEL- YELLOW WIRE ONE PIN —2™_  CIRGUIT BREAKER
<L crouno
= ~Q /o= FUSE
- LAMPHOLDER,
©  SCREW GONNECTION TWO PIN e SWITGH
$E THREE CONDUGTOR CABLE Dt 1
BALLAST L i ENGLOSURE
% FOUR GONDUGTOR GABLE @ STARTER
e




@ WIRING DIAGRAM FOR: e

WITH ONE TWISTLOCK

CHANRNEL

GAP

b'—\ LAMPHOLDER

END VIEW OF
LIGHT PANEL

LAMPHOLDER

WIRE HOCK UP

BLK

BALLAST FOR
OME L AMP

MALE TWISTLOGK GONNECTOR
(SEE NOTE- A}

BALLAST FOR
TWO LAMPS

NOTE-A: THIS WIRING DIAGRAM IS TYPIGAL OF LIGHT PANELS WITH
THREE RAPID START FLUORESGENT LAMPS, TWO BALLASTS,
AND A TWISTLOGK GONNECTOR AT ONE END. THE POSITICN

OF THE TWISTLOCK CONNECTOR WiLL VARY, BUT THE WIRE
HOOK UPS WiiL RAMAIN THE SAME.

FINDING THE TWISTLOCK CONNECTOR ATTACHED TO THE
GHANNEL) ARE NECESSARY TO EASILY GONKEGT THE JUMPERS,

THE VARIATIONS {LIKE

(2N

BLK

LEGEND

BLK~- BLAGK WIRE
WHT- WHITE WIRE
RED - RED WIRE
GRN- GREEN WIRE
BLU-BLUE WIRE
YEL- YELLOW WIRE

———— ONE CONDUCTOR WIRE

TWO WIRES GROSSING,
NO GONNEGTION

. PERMANENT GONNECTION

+ *— WIRES CONNECTING
.J= GROUND

° SCREW GONNECTION

£E THREE CONDUCTOR GABLE

% FOUR GONDUGTOR GABLE

_ MALE TWISTLOCK
CONNECTOR

&
£

O,

FEMALE TWISTLOCK
GONNECTOR

LAMPHOLDER,
ONE PIN

LAMPHOLDER,
TWO PIN

FLUORESGENT
LAMP, TWO FIN

FLUORESGENT
LAMP, FOUR PiN

ELECTRIC RING
AND BRUSH

CIRGUIT BREAKER
FUSE

SWITCH

r
: ¢ ENGLOSURE
[




&
ﬁ W'RING DlAG RAM FUR FUNNEL WITH TWO TWISTLOCKS
=
! MALE TWISTLOGK GONNEGTOR
: % ) CHANNEL
¢ WIRE HOOK UP
,~’ CAP \
. BLK
H LAMPHOLDER
END VIEW OF PALLAST FOR
LIGHT PANEL ONE LAMP
3
j \BALLAST FOR
! TWO LAMPS
; FEMALE TWISTLOGK
I CONNEGTOR
I
LAMPHOLDER
)
1
=
[ 4
0
RED
RED
' -
4
T
&
;
) N m——e ONE CONDUCTOR WIRE MALE TWISTLOCK FLUORESCENT
® CONNECTOR LAMP, TWO PIN
; TWO WIRES GROSSING, ) -
: l NO GONNEGTION FLUGRESCENT
BLK- BLAGK WIRE FEMALE TWISTLOGK @: LAMP. FOUR PIN
! WHT- WHITE WIRE *  PERMANENT CONNEGTION CONNEGTOR g
: RED - RED WIRE ELEGTRIC RING
anx-oneen wire | L }— WIRES CONNEGTING : =P anp srusH
> BLU-BLUE WIRE LAMPHOLDER,
; YEL- YELLOW WIRE ONE PIN —£ 2 GIRGUIT BREAKER
H _l__ GROUND ~— FUSE
o = LAMPHOLDER,
i ©  SCREW GONNECTION TWG PIN ——" o SWITGH
§ e
- $ THREE CONDUGTOR GABLE L . ! 1 encLosur
; (B) saLLAST L-omm.) ENOLOSURE
% % FOUR GONDUOTOR GABLE @ STARTER
S




Q W|R|NG DlAGRAM FUR FORMS OF POWER AVAILABLE ¢
= o
—oHOT
g 125 ¥V 250 V
i o NEUTRAL
SYSTEM i 125 v
GROUND . —oHOT
L — o GROUND
EQUIPMENT
GROUND
*gPLIT 220"
) —0— —o HOT
125 V
L o NEUTRAL
T 125V 20V oV
) o HOT
250 V
| —o HOT
- —oOGROUND
EQUIPMENT
GROUND DELTA WINDING
08 V
L’\_\ N { 120V HOT
Mngr” 120 —ONEUTRAL R
L T ¥ 208 V
SYSTEM g |2‘o v 2c; 8V
GROUND . —o— —oHOT )
= ~o GROUND
EQUIPMENT
GROUND

"Y' WINDING

R




Jo—




12

13

Crgmg,. ¥ i
e L




When you start the engine, check the gages on the two filters under the hy-
draulic reservoir to be sure that the pumn is pulling freely and not developing
excessive suction in the intake filter nor excessive backpressure in the return
line filter. The vacuum gage on the suction filter is shown in Picture No. 15.

The gage shows vacuum in inches of mercury. This is a very important gage that
should be watched not only during the setuo operation but from time to time during
the operation of the ride, If this filter should get clogged, with the gage showing
a high reading, the oil going to the hydrostatic transmission which drives the ride
would be cut off, In a very short time this could ruin the hydrostatic transmission,
Some filters have a by-pass circuit in them so that when they become clogged the oil
just flows around the filter until such time as the filter is changed, This suction
filter has no by-pass, and is used because it is the specific recommendation of the
hydrostatic transmission manufacturer. For the safety and continued operation of the
hydrostatic transmission, this does require that you check this filter regularly and
frequently. '

The return line filter shown in Picture No, 16 has a pointer on the top which
shows the condition of the filter, ‘When the pointer moves from the green "O.K."
portion to the red "Change" portion, the filter should be changed, This filter does
have a by-pass, so that if the filter is not changed when it should be, the oil goes
around it. Of course, there is no cleaning of the oil when this occurs and the pro-
tection to the whole hydraulic system will be lost.

The engine is set at the factory to operate at 2,000 RPM, and it should always
be adjusted to that speed.

Next, go forward on the left hand side of the trailer to the opening in the side
beam where three valve handles can be seen, See Picture No, 17, The first thing to
do is push down the two outside handles all the way, and then hold each one down until
you can hear the engine load up, just to be sure that the main cylinders are fully re-
tracted. Sometimes they tend to drift down slightly., If these cylinders get extended
they will interfere with the proper operation of the small cylinders which raise the
large cylinders up to operating position, The small cylinders are both controlled by
the single valve lever in the center,

Push the outer handles in the direction you want the trailer to move, In this
case it will not actually move, since it is supported by the tractor, but you move
the outside handles down as though you were lowering the trailer and retracting the
landing gear, Note: you do not move the handle in the direction the cylinder rod goes;
just the opposite is true,

Next, raise the middle handle all the way. This will cause the large landing
gear cylinder trunnions to rise into operating position as shown in Picture No, 18.
The two trunnions hardly ever come up together, This is normal, because of the differ-
ence in line pressure losses going to each cylinder, When the two trunnions have been
fully raised, and you can hear the engine load up, insert a trunnion pin into each
trunnion linkage to lock it in place, In Picture No, 18, the man on the far end is
preparing to insert this trunnion pin, and the installed pin can be seen in Picture No.
19. This trunnion pin has a built-in sliding "hammer" for driving the pin in and out,
There are two different sizes of pins of this design, and the ones used here are the
longer of the two, The sliding hammer will do a very satisfactory job, but as you use
it or handle it be sure that you do not get vinched, In installing the trunnion pins
you may find it necessary to hold up on the center valve handle while the pin is being -
driven in,

After the two trunnion pins are in place, raise the two outside handles as shown
in Picture No. 20, This will extend the cylinders and lower the landing gear, until
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the weight of the trailer can be picked up with the landing gear feet, as shown in
Picture No, 21, It would be advisable to put a steel plate or a piece of half-inch
plywood under the landing gear feet, as shown in Picture No, 22, to spread the load;
otherwise, in soft ground or blacktop the feet may sink in, Do not use thicker mater-

jal or the trailer will not go all the way to the ground,

As nearly as possible, always keep the load straight down on the landing gear.
Trying to operate on a steep side-to-side slope can put excessive side loads on the
landing gear and even damage them, so you should try to pick a spot that is as flat
from side-to-side on the trailer as you can,

The trailer should be raised until it is almost ready to 1ift off the fifth
wheel, See Picture No. 23, There should still be a little pressure on the fifth
wheel, Release the kingpin and drive out the tractor, leaving the trailer supported
by the landing gear, as shown in Picture No. 2k.

DANGER: NEVER UNDER ANY CIRCUMSTANCES GET UNDER THE TRAILER UNLESS
THE TRACTOR IS HOOKED UP TO THE KINGPIN OF THE TRAILER SO THE TRACTOR
CAN SUPPORT THE LOAD., WITHOUT THE TRACTOR IN POSITION TO CARRY THE
LOAD, THE ELEVATED POSITION DEPENDS ON HYDRAULIC CYLINDERS, HOSES,
TUBES, AND VALVES, THESE ARE HIGH QUALITY PIECES OF EQUIPMENT, BUT
YOU SHOULD NEVER RELY ON THEM TO PROTECT YOU IF YOU SHOULD NEED TO
GET UNDER THE TRAILER,

' With the trailer up on its landing gear, be sure to remove the long pins that
lock the kingpin plate in position., They are to be found all the way to the front
on each side of the trailer, as shown in Picture No, 25, To get to this pin, remove
the quick-release pin as is being done in Picture No, 26, 1ift up the pin guard, and

replace the thumb pin in the guard,

When going down the highway with the trailer, the main deck of the trailer is
slanted upward at the front, but the kingpoin plate must be horizontal for the fifth
wheel to operate proverly, and so the entire kingpin plate pivots on heavy linkages,
as shown in Picture No, 27, The long pins lock the linkage so it can carry the king-
pin load, and they must be removed when the trailer is to be lowered to the ground
so that the kingpin plate can fold up inside the trailer. If these long pins are not
removed, all the weight of the front end of the trailer will rest on the kingpin when
the trailer is lowered to the ground, In fact, you will not be able to take the trail-
er all the way to the ground, The load may damage the kingpin if the whole weight is
allowed to rest on it. Therefore, do not forget to remove the long pins as soon as you
drive cut the tractor,

It is recommended that you put a piece of plywood on the ground where the kingpin
will touch, to keep the kingpin clean and undamaged,

The long pin is made to fit loosely, and ordinarily you can pull it out from the
outer end, If it has sat for a long time, and some rust has formed in the holes, it
may be necessary to bump the inner end of the pin with a heavy hammer, through the open
front end of the kingpin vlate in Picture No, 27, A light hammer will not work be-

. cause the pin is so big and heavy that it cannot be moved with a lightweight tap. Re-
moval of these pins will be easier if the vins are always greased before they are in- .
serted, Do not use a hammer any more than necessary to avoid damaging the end of the
pin, Often twisting the pin will free it so it can be removed, The twisting can be
done on either end of the pin,
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WARNING: NEVER MOVE THE TRAILER WITH A TRACTOR UNLESS THE
LONG PINS ARE INSTALLED AND BOTH PINS LOCKED TO KEEP THE

LONG PINS FROM WORKING OUT, WITHOUT LOCKS, THE PINS COULD
WORK OUT BEYOND THE TRAILER, EXTENDING INTO TRAFFIC ON EITHER
SIDE AT GREAT HAZARD TO PASSING VEHICLES OR PEOPLE, IF THE
PINS WERE TO COME ALL THE WAY OUT, THE KINGPIN PLATE OF THE
TRAILER WOULD TRY TO FOLD INSIDE, PINCHING AND POSSIBLY BREAK-
ING THE KINGPIN OR THE FIFTH WHEEL, AND MAKING IT DIFFICULT, IF
NOT IMPOSSIBLE, TO STEER THE TRACTOR AND TRAILER. THEREFORE,
NEVER MOVE THE TRAILER WITH A TRACTOR UNLESS THE LONG PINS ARE
IN PLACE TO IOCK DOWN THE KINGPIN PLATE, A LATCH IS ACROSS THE
OUTER END OF EACH LONG PIN, AND THE LATCH IS SECURED WITH A
THUMBPIN,

Next, push the two outside valve handles down and lower the trailer all the way
to the ground, After the trailer is on the ground, hold down both valve handles
until you hear the load increase on the engine. This will indicate that the main
landing gear cylinders are fully retracted.

Next, remove the trunnion pins from the landing gear trunnion linkage, as shown
in Picture No. 28, Push down on the center valve handle, and this will lower the
cylinders down inside the trailer until the doors are flush. The two cylinders will
not be likely to come down together, and this is normal procedure to be expected,

Alternative procedure: If for some reason the engine-driven pump cannot be
used, a hand pump is provided at the extreme rear of the trailer, as shown in Picture
No, 29, Push the selector switch (Picture No, 9) all the way in, and this will direct
hydraulic oil to the hand pump and to the setup hydraulic circuit, The valve handles
operate in the same way, but another person will have to be at the rear of the trailer
to overate the hand pump. This hand pump is not hard to use, but of course it will
take more time for the cylinders to extend or retract than if the engine-driven pump
were used. The handle for the hand pump is stored in one of the tcol boxes at the
front of the trailer. If you should lose this handle, be sure that the replacement is
one inch in diameter so that it will closely fit the socket casting of the hand pump,
or you may break the casting when the load on the handle is the heaviest.

This completes the placement of the trailer on the ground where you want the TMS
Scrambler to operate, See Plcture No, 30.

C., FENCE LOCATION

The next thing to do is to remove the fence from the front end of the trailer,
as shown in Picture No, 31, and the fence feet from the compartment on each side of
the trailer to the rear of the unit poles, as shown in Picture No, 32. Set up the
fence so that it is 30 feet from the center pole all the way around, Since this oper-
ation will take a substantial amount of time, the engine should be shut off until you
are ready to use hydraulic power again, With the fence all removed from the front end,
pull out the four posts which carry the fence and slide them under the ralsed part of
the rear end of the trailer, See Picture No., 33. After the ride is all set up, there
should be a minimum of three feet between the Scrambler seats and the fence all the
way around,
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D. REMOVE SAFETY LOCKS USED IN HIGHWAY OPERATION

Next, there are three things that should be done: 1) Remove the seat lock
angle from the front end of the trailer; 2)Remove the sweep lock angle just to the
rear of the center pole; and 3) Remove the load binder and chain which tie together
the outer ends of all three top sweeps. All three of these should be done at this
time before you forget it. If you do forget one of the latter two, and go ahead
trying to oven up the Scrambler, you will very likely bend or break something, so do
not forget to remove all three.

The seat lock angle is held in place by one Klik-pin at the front end of the
trailer, as shown in Picture No, 3, Remove the Klik-pin and swing the angle around
to the left side of the trailer, as shown in Picture No, 35, This makes it easier
for you to see how to get the rear end of the seat lock angle out of the keyhole in
the deck. See Picture No, 36, Slide the seat lock angle, also, under the rear end
of the trailer. The seat lock angle must always be used when traveling on the high-
way to keep the seats from walking out of their tracks. Do not forget to install it
before you move the trailer,

The sweep lock angle lies across the tops of all three bottom sweeps on the ends
next to the center pole, 4 pin on each end extends down through the outer sweeps,
where it is secured by a Klik-oin, See Picture No, 37. Reach under the sweep, remove
each Klik-pin, 1ift out the sweep lock angle, replace the Klik-pins, and store the
sweep lock angle under the rear end of the trailer. This sweep lock angle is essential
to keep the three sweeos locked together and prevent their spreading apart when travel-
ing on the highway, Never move the trailer without the sweep lock angle pinned and
locked in place,

To get to the load binder and chain, climb up one of the vertically-folded seat
sweeps on either side of the trailer, and you will see the chain and load binder which
tie all three top sweeps together on the outer ends (Picture No, 38). Loosen the Joad
binder, disconnect the chain, and store both in a fence foot compartment. Do not leave
the load binder and chain on top of one of the top sweeps, because if it should fall
off while the Scrambler is turning someone could get injured,

‘Do not forget to remove all three restraining devices: the seat lock angle, the
sweep lock angle, and the load binder and chain,

E. REMOVE THE THREE SEATS FROM THE FRONT END OF THE TRAILER

Take off the seat covers from the three seats on the front end of the trailer,
as shown in Picture No, 39, and then slide the seats out of the tracks, as shown in
Picture No. L0. Set each seat down parallel to the fence and directly in front of
the trailer (see Picture No. 41). Position them so that as you open up the sweeps and
turn the center pole there will be no possibility of a seat being hit.

P, CONNECT HYDRAULIC LINES TO THE MAST CYLINDER

Open up and lay down flat the hose door which is in the floor of the trailer
just forward of the center pole, and uncoil the two hoses you will find there, See
Picture No. L2. The valve which controls the flow through these two hoses is located
on the 1eft hand side at the extreme front end of the trailer, as shown in Picture
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No. L3. With the engine shut off, move the valve handle up and down all the way to
bleed off any pressure that may be in elther hose. They should have been de-pressur-
{zed when disconnected, but somecpe may have accidentally levered the valve handle
and directed hydraulic pressure into one or both of the hoses,

Next, connect the two hoses to the counterbalance valve that is attached to the
top of the cylinder, high on the front side of the center pole, See Picture No, Lk.
The quick-disconnect fittings will go on in only one way, so you cannot connect them
incorrectly. If you find you cannot connect either one of them, this is because the
proper procedure was not used when they were disconnected, That proper procedure 1s:
before disconnecting the hoses, shut off the engine, and then lever the valve handle
both up and down to bleed off any hydraulic pressure that may be in either end of the
cylinder, If you do not do this, you can disconnect, but you cannot re-connect the
hose couplings until you bleed off the pressure in both ends of the cylinder, To do
this, unscrew slightly the fittings at each end of the cylinder as shown in Picture
No, L5, until enough oil has seeped out around the threads to get rid of the built-up
pressure, It is advisable to have a rag handy to pick up any oil drops that form to
keep the oil from dripping on the cover over the lower end of the center pole, After
relieving the oil oressure, re-tighten the fittings and you should then be able %o
connect the hoses. Connecting and disconnecting the couplings should always be done
with no pressure on either end of the cylinder, and this can only be checked by shut-
ting off the engine and levering the valve handle both ways to bleed off any oil press-
ure back to the reservoir. The counterbalance valve is high and difficult to reach,
but it was located there so that a passenger walking by should not strike his head
against the sharp edges or corners of the valve body.

Do not attempt to release the pressure in either the hoses or the cylinder by
shoving some object into any of the hose coupling orifices, This will not relieve the
oressure, and it may damage the coupling so that it cannot be used, Relieve the press-
ure in the hoses only by shutting off the engine and levering the valve handle both
ways, or as a last resort by unscrewing the fittings on the cylinder.

G. RAISE THE MAST AND LIGHTING EQUIPMENT

Start the engine again, and raise the mast by raising the handle of the valve
shown in Picture No. L3. This operation requires the highest hydraulic pressure in
the entire setup of the Scrambler, Move the handle to the full upward position, As
the mast rises it brings up with it the top sweep tie rods, the paddle lights at the
ends of the top sweeps and at the top of the center pole, and the fan lights, which are
stored side-by-side on the top sweeps, See Picture No, 16, The speed with which they
come up into vosition will vary according to the oll temperature: the hotter the oil,
the faster they will rise, On occasion, when the air temperature is gquite cold, you
may find it necessary to climb up on the top sweeps and assist by lifting on the tie
rods on the ends closest to the center pole, This may also be true if you are using
the hand pump in any kind of temperature. Be sure to stand clear of all moving parts
as they rise into position as shown in Picture No. L47. As the mast rises, and the fan
1ights 1lift above the top sweeps, they sometimes whip back and forth, Be ready to stop
immediately in case one of the panels swings to one side so that it cannot pass through
the space between each ovair of tle rods. Always watch closely to be sure that they are
not being snagged on anything. The fan lights rise from their side-by-sidse stored
position to their operating positions with the outer ends one above the other and con
nected to each other by cables as shown in Picture No, 48, As the fan lighis are
raised, the first one to come up is on one side, the next one on the far side, the
next on the near side, etc. The cable attached to the first light panel pulls uwp the
second panel, etc, When all have been raised, the final connection is spring-tensioned
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to the top sweep to take out any slack that may be in the cables, and hold the fan lights
reasonably firm in position. See Picture No. 49. The light panel third from the top is
_the one that must be watched most carefully to see that it does not hang up on the top
sweep tie rods, because it is the one with the closest clearance. See Picture No. 50.

The cables themselves should be watched to be sure that they are hanging freely from one
light panel to another. Occasionally, the cable will get looped around the bracket on the
light panel and not pull out to its full length when the fan lights are raised. It would
be advisable to have someone standing so he can check them as they rise into operating
position; the man operating the valve cannot see everything from his position at the front.

When the mast cylinder has been fully retracted the mast will have been raised to
its operating position, as shown in Picture No., 51. Picture No. 52 shows how the
paddle lights which extend beyond the top sweeps act to counterbalance the hinged top
sweep tie rods. You should never try to fold down the mast lights without a paddle light
counterbalancing each pair of top sweep tie rods, because the paddle lights raise the
hinge point of the tie rods above dead centexr as the mast folds over. If the hinge point
does not rise on each pair of tie rods you cannot fold over the mast, and to try to do so
may damage the structure, so always leave the paddle lights attached. There are springs
on each tie rod down stop as shown in Picture No. 53. They will assist in moving the tie
rods up as the mast folds over, but the springs work for just a short distance (See
Picture No. 54) and then the paddle light counterbalances must take over.

All the lighting panels are permanently connected, both electrically and mechanically,
50 all can be Lurned on in the open or folded position, or anywhere in between. See
Picture No. 55.

H. PIN IN PLACE THE STIFF LEGS

The next thing to do is connect the stiff legs in the mast to the top of the mast
box. The purpose of these stiff legs is to provide a rigid brace for the mast as the
sweeps are swung into position. With the mast raised, swing the two stiff legs forward
until they are up against the pin connections at the bottom. Reach through the hole
in the side of the mast box and pull the spring-loaded, pivoting stiff leq anchor bar
down inside the mast box far enough so that the stiff legs can be swung over in line with
the pin connections as shown in Picture No. 56. WARNING: IF THE LIGHTS ARE TURNED ON,
THEN POWER IS GOING TO THE ELECTRIC RINGS AND BRUSHES, AND THEY ARE ELECTRICALLY "HOT",
S0 BE CAREFUL THAT YOU DO NOT GET AGAINST ANY OF THEM WHEN PULLING DOWN THE STIFF LEG
ANCHOR BAR. Next, release the stiff leg anchor bar, and the springs will push up on each
side of the pin.connections on the lower ends of the stiff legs. See Picture No. 57. Be
sure you do not get your fingers between the anchor bar and the circular ring welded in
the top of the mast box. The spring-loading of the anchor bar can cause you to get your
fingers pinched rather easily if you are not careful.

Next, insert the long pin which goes all the way through the mast box, as shown
in Picture No. 58. Secure the end with both a hairpin and a Klik-pin (see Picture No.
59}. This long pin locks in place the stiff leg anchor bar. The hairpin cotter goes
right next to the mast box panel and holds the pin in correct operating position. There
is a remote possibility that, because of its location, the pin could work and turn in
the hole in such a way as to force out the hairpin cotter. If this should happen, the
long pin might conveivably work all the way out as the ride turns and drop into the paths
of the passengers unless the long pin is stopped by the Klik-pin, so be sure to use both
the hairpin cotter and the Klik-pin. The long pin has two diameters on it so that it can
be inserted all the way through the mast before the full size part of the pin must be
driven in the holes. WARNING: NEVER TRY TO SWING THE SWEEPS ARCUND TC OPERATING POSI-
TION WITHOUT THE STIFF LEGS BOTH COMPLETELY PINNED IN PLACE, OR YOU WILL DAMAGE THE RIDE.

As shown in Picture No. 60, the pin to lock down the stiff legs to the anchor
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bar is then driven in, and locked in place with both a hairpin cotter and a Klik-pin.
Here again the reason for the double lock is because of the double diameters on the
pin for easy insertion, and for security of the pin.

I. DISCONNECT HYDRAULIC LINES TO MAST CYLINDER

With the stiff legs locked in position, the next thing to do is shut off the
engine, and then de-pressurize the hoses and cylinder by moving the wvalve lever up
and down all the way. Then disconnect the hose couplings, ¢oil up the hoses, and store
them away in the hose box. Have a rag handy when you snap apart the hose couplings to
catch the few drops of oil that are lost each time you disconnect. This will keep the
oil from dripping down on the center pole cover where it could become slippery under
foot. If you have not de-pressurized the hoses as you should, you will get a fairly
substantial squirt of oil when you disconnect. Then close the hose door (Picture
No. 61}.

J. INSTALL CENTER POLE BRACING CABLES

Next, open the tool box doors on each side of the trailer at the front end, re-
move the two long half-inch cables, and hook them to the two round knobs near the top
of the front mast post and to the eye in each corner of the trailer. You must loop
the thimble on the end of the cable over the top knob first, as shown in Picture No.
62, and then hook the turnbuckle on the other end of the cable in the corner eye as
shown in Picture No. 63. If you try to connect the bottom end first you will not be
able to make the top connection. Tighten both cables equally, and as tight as you can
get them without using a bar in the turnbuckle (see Picture No. 64).

K. SWING SWEEPS AND UNIT POLES INTQ QPERATING POSITION

Next, you start up the engine again. You will find a hydraulic valve in the left
fence foot storage box, as shown in Picture No. 65. Lift up on the valve handle, and
three cylinders will raise up the three unit poles, as shown in Picture No. 66. This
will unload the transport blocks that support and lock in position the unit poles when
traveling on the highway. Remove the left block only, as is being done in the picture,
after taking out the two Klik-pins holding it in place. With the transport block out,
the exposed cylinder rod can be seen in Picture No. 67. Replace the Klik=-pins in the
transport block (Picture No. 68).

DANGER: DO NOT REMOVE MORE THAN ONE TRANSPORT BLOCK AT A TIME. ALL THE
SUSPENDED WEIGHT OF THE SCRAMBLER IS TO THE REAR OF THE CENTER POLE, AND TO
HAVE MORE THAN ONE UNIT POLE HANGING FROM THE CENTER POLE IN THIS POSITION
WOULD PUT AN EXCESSIVE BENDING LOAD ON THE CENTER POLE AND COULD CAUSE IT
TO FAIL. REMEMBER: DISCONNECT ONLY ONE TRANSPORT BLOCK AT A TIME. THE
SECOND TRANSPORT BLOCK MUST NOT BE REMOVED UNTIL THE FIRST UNIT POLE AND
SWEEPS HAVE BEEN SWUNG AROUND TO OPERATING POSITION, TO HELP BALANCE OUT
THE BENDING LOAD ON THE CENTER POLE.

DANGER: WHEN YOU ARE OPERATING THE VALVE TO LOWER THE THREE UNIT POLE LIFT
CYLINDERS, DO NOT HAVE THE DOOR IN A VERTICAL POSITION WITH YOUR HAND OVER

THE TOP AS SHOWN IN PICTURE NO. 68.5. AS YOU CAN SEE IN THE PICTURE, THERE
IS JUST ENOUGH ROOM FOR YOUR HAND, AND IF YOU LOWER THE CYLINDERS YOUR HAND
WILL GET CRUSHED BETWEEN THE TOP OF THE DOOR AND THE SEAT SWEEP. THEREFORE,
ALWAYS LAY THE DOOR DOWN FLAT WHEN OPERATING THE VALVE CONTROLLING THE UNIT

POLE LIFT CYLINDERS.
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Push the valve lever down and the three cylinders will all retract. When fully
retracted, the sound coming from the engine will increase, indicating that it is
picking up a load. See Picture No. 69.

A vertical plate extends from the unit pole lift box in the floor of the trailer
up to the underside of the bottom sweep, where it is pinned to transverse plates on
the bottom sweep with two long pins that are secured with a Klik-pin on each. Remove
these two pins and put the XKlik-pins back on them. See Picture Nos. 70 and 71. This
releases any connection between the left unit pole and sweep structure, and the trailer
frame, so that the left sweeps and unit pole can be swung out to the left.

As an alternative procedure, these long pins can'be removed from the left sweep
while the cylinders are holding up the unit poles. If the trailer is on a slope, the
sweep may put a side pressure on the pins, making them difficult to remove. If this
occurs, you may find them easiest to remove when the unit poles are jacked up.

At this point, when you are getting ready to swing out the sweeps, one man should
be standing on the top of the mast box, ready to pin in place the top of the mast, or
"barn door" as it is referred to, when it is swung around. See Picture No. 72. There
are electrical wires and wire rope cables that must be kept from being pinched and
squeezed as the "barn door" shuts. Picture Nos. 73 and 74 show where this pinching
can take place. The man on top must watch for this pinching, but he must never get
between the barn door and the center pole structure as it is being closed. If he sees
that pinching is about to take place, he must tell the man on the ground to stop push-
ing around the sweeps and back up until the cables and wires have been cleared before
swinging all the way in. The leverage is so great, the man on'top would have no chance
of slowing down or stopping the swinging structures in time to prevent his being
pinched himself. Therefore, he must at all times be sure that he is not in a positior
to get pinched.

On the forward end of the left and right bottom sweeps (next to the center pole),
a spacer tube is attached to each sweep by two short chains. Be sure that this spacer
tube has been lifted up and laid on top of the bottom sweep before swinging the sweep
into operating position. See Picture No. 75. Otherwise, the tube spacer will get in
the way and prevent the sweep from swinging all the way into position.

The wide ends of the left and right bottom sweeps are supported by torsion bars
that are designed to support the bottom sweeps only, and not a man jumping on the
- sweep. See Picture No. 76. Therefore, avoid putting heavy loads on the sweep which
could twist the torsion bar so that the sweep might not line up for pinning. The
torsion bar is the sole support for the wide end of the bottom sweep when you are
traveling on the highway and when you are swinging the sweeps from the stored to the
operating positions. Endangering this support could be very hazardous, so don't jump
on the sweep.

The man on the ground pushes on the seat furthest from the center pole, as shown
in Picture No. 77, and swings the left sweeps and unit pole around into operating
position. The left barn door will not go all the way into its pinning position, but
when it is as far around as you can push it, use the short tie cable, as shown in
Picture No. 77.5, to connect the bottom sweep to the front end of the trailer to keep
it from swinging back. Then unlock the right sweeps and unit pole, and swing them
around into operating position. The right barn door should move fairly easily into the
fully seated, pinning position. Position the "elephant" pin, as shown in Picture No. "~
so that it is ready to drive in when the holes are lined up. The elephant pins are th
shorter ones with the built-in sliding hammer and with the Klik-pin holes in the small
end, and they are to be used in the lower sets of holes on the barn doors. Drop the
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"elephant" pin in the bottom set of holes when they are lined up.
left barn door, and pin it with the second elephant pin.

27

Then bring in the
The elephant pins should be

positioned so that when they are driven in place it will be easy to lock them with

Klik-pins,
up with the holes in the front post. Also,
still be supported on its transport block.

At this point the top pin holes in the barn doors should not quite line

at this point the third unit pole should

It is important that the swinging structure be secured in Place with the
elephant pin, in case the ride is on a slope and the sweeps want to swing away from

the front post position.
in Picture No. 79.

WARNING:
HINGED PARTS COME TOGETHER.

Be sure to lock each elephant pin with a Klik-pin, as shown

TO REPEAT, DO NOT GET YOUR HANDS BACK IN THE CORNER WHERE THE
IF SOMETHING IS IN THE WAY,

THE MAN ON TOP

SHOULD SIGNAL THE MAN ON THE GROUND TO STQP AND BACK AWAY THE SWEEPS UNTIL

THE WIRES OR CABLES HAVE BEEN CLEARED OUT OF THE WAY.

CAN BE SWUNG BACK AGAIN.

THEN THE SWEEPS

Install the elephant pin, as shown in Picture No. 80. Warning: Do not have more

than one side swinging back and forth at one time.

They could get ocut of control and

both swing back toward the rear of the trailer, causing the excessive bending load
on the center pole you have been previously warned about.

The top holes of neither barn door should be lined up at this time, but to get
them in line, a bolt taken from the pin box is passed through the top triangle and

both barn doors.

There must be a two-piece spherical washer under the bolt head,

and another two-piece spherical washer should be slipped on the bolt before the nut

is threaded on. The bolt, nut,

and spherical washers are shown in Picture No. Bl.

With the bolt in place, tighten the bolt and nut, using the box end wrenches in

the tool box, as shown in Picture No. 82.
be sure he has good footing, because if one

for him to fall if he has not braced himself well with his feet.

you would prefer using a ratchet wrench for
When the bolt has been fully tightened, the
the top two pins can then be driven in. Do
are not in line; to do so will only enlarge
in these two pins, be sure that the hole in

The man who is doing the tightening must

of the wrenches slips off it would be easy
You may find that
tightening this belt, as it will save time.
vertical pin holes will be in line, and

not try to drive in these pins if the holes
and elongate the pin holes. When you drive
the end is out in the open so you can in-

stall a Klik-pin as soon as each pin is driven in place. See Picture No. 83.

All four of these pins which connect the barn doors to the front post are stored
in the tool boxes at the front of the trailer.

L. REMOVE CENTER POLE BRACING CABLES

Disconnect the two cables going from the front of the trailer to the top of the

mast, and store each one away in a tool box.

Do not forget to do it at this time,

because, if you do not, you may later turn the center pole and accidentally hit

some of the seats against the cables, and this can damage the seats.

No. 84.

{As the bottom sweeps are swung around
shown in Picture No. 84.5, acts as a bumper

See Picture

into operating position, a small block, )
to keep the sweep from swinging in too

far, because if it does, it will push back the long drive shaft in the bottom sweep

when the two drive shafts butt against each
be installed.

3-78

other, and then the chain coupling cannot

The small bumper block prevents this from happening.)




, R NN A
ot ol i

-

85

28






8.5

28.



29

M. PIN THE BOTTOM SWEEPS

The next thinzg to do is pin in place the bottom sweeps, Drop the spacer tube
down between the tabs before you insert the pin, as shown in Picture No. 85. Be sure
the chains hang straight and are not crossed, or you will not be able to get the pin
through the spacer. The hole in the spacer is larger on one end than the other, so
that the pin can be slipoed most of the way through before it must finally be hammered
in place. The large inside diameter of the svacer goes to the outside of the sweep,
The heads of the pins are to go on the outsides of the sweeps rather than on the in-
sides as has been the practice with standard Scramblers, With the pins in place, lock
each one with a Klik-pin, as shown in Picture No. 86, If the first pin driven in goes
through the spacer, then the second one will go in much easier than if the reverse pro-
cedure is used, To help in aligning the holes, a man on the end of the outer seat can -
move the sweep back and forth much easier than if you try to do this next to the cen-
ter pole,

The tube spacer is used to prevent the sweep from shifting sideways. A side
shift will put a side load on the chain counling, and the coupling must be protected
from this, All the driving and braking of the unit pole and seat rotation acts through
this coupling, and so it is very important to keep the coupling in good condition and
fully functioning.

Next, install the chains on the chain couplings of the left and right bottom
sweeps to connect the drive shafts, See Picture No, 87.

N. FOLD DOWN SEAT SWEEPS AND TIE RODS

The six seat sweeps that are stored vertically are to be un-pinned where they
are attached to the unit poles, and swung down in position, as shown in Picture No,
88, The seat sweep tie rod joints are pinned with the heads of the pins on the in-
side and the pins are locked with Klik-pins on the outside, as shown in Picture No,
89. Note that the pins have indentations in the tops of the pin heads; this inden-
tation identifies the pins that go in these tie rod joints, In driving in these large
pins, be careful not to hit the small pins that are permanent hinge pins in the tie
rods or you may shear off the snap rings that hold the small pins in place, and the
pins could then drop out. See Picture No, 9C.

The seat brace tie rods are then unpinned from thelr storage locations on top
of the seat sweeps that are never folded up (see Picture Nos, 91 and 92). Position
the tie rod on the unit pole, and oin in that end with a standard assembly pin, the
head of which should be on the too side. Be sure to lock each pin with a Klik-pin,

At this point the center sweeps and unit pole are still locked to the trailer
frame by the vertical vlate sticking up out of the trailer and pinned to the bottom
side of the bottom sweep, With the other sweeps pinned in place, the bending load
on the center pole has been minimized, and probably there will be little, if any,
welght on the remaining transoort block, so that it can be removed at this time, With ~
this sweep still locked to the trailer by the vertical plate, all the seat sweeps and
unit poles can be pushed around by hand, by slipping the bottom sweep slip clutches,
Before you can do this, however, you must first 1lift out the square tube that locks
the seat sweeos to the bottom sweeps, as shown in Picture No, 93. Store the tubes in
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the fence foot boxes. Position the seat sweeps for the greatest ease in installing
the seats, _

0, INSTALLING THE THREE SEATS THAT ARE ON THE GROUND

The three seats which were earlier removed from the front end of the trailer
should be installed next. Raise up the end of the seat as shown in Picture No, S,
and drive in the two bottom pins first, with the heads of the vins on the inside as
shown in Picture No., 95. Lock each pin with a Klik-pin on the ocutside as shown,

Then 1ift up the outer end of the seat, guide the seat brace tie rod onto the top pin
connection of the seat and drive in the pin, The head of the pin should be on top,
and the bottom end of the pin should be locked with a Klik-pin,

Fold out the footbottom of the seat and lock it in place with quarter-turn
fasteners on the front face of the seat,

Hang the step on the right end of the footbottom, and lock it in place with
the single quarter-turn fastener,

Never operate the ride unless all foothottoms and steps are securely locked in
position with the quarter-turn fasteners,

Before turning the center pole, be sure to open the by-pass needle valve which
you will find on the left side of the traller just forward of the landing gear valve
opening, as shown in Picture No, 96, Turn this valve handle as far as it will go
counterclockwise., This will allow the hydraulic driving motor connected to the
center pole to free-wheel, without building up excess hydraulic pressure elsewhere
in the hydraulic c¢ircuit.

After that, disconnect the center sweeps and unit pole, and turn the center pole
by hand until the sweeps and seat sweeps are just past the edge of the trailer. Then
set the brake on the ride by moving the brake ratchet handle firmly to the rear, to
keep the ride from turning further, See Picture No, 97,

P, FOLD DOWN UNIT POLE LIFT BOXES

The three unit pole 1ift boxes can then be folded down so that the floor is
fiush., To do this, remove the hairpin cotter which locks in place the long pin, and
then drive out the long pin, as shown in Picture No, 98, Note that the hairpin cot-
ter used in this location is of smaller size than those used elsewhere on the ride.
This small hairpin cotter is used only in this location, The long pin has two dif-
ferent diameters on it, so you will not have to drive it out very far before it will
be loose and can be pulled out easily, (Note: the long pins will only go through in
one direction, and when you install them be sure that the hairpin hole is horizontal
so that you can insert the hairpin cotter to lock it in place,)

Lift uo the slanted top door, as shown in Picture No, 99. Straighten out the
smaller door which was hanging vertically, and fold over the cylinder box, as shown
in Picture No, 100, Let both doors come to rest on the top as shown in Picture No,
101, This will orovide a continuous walking surface on the trailer f{loor,

The transvort blocks can be stored either with the cylinder boxes down inside
the trailer or they can be stored in the fence foot storage boxes,
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Q. INSTALL THE THREE SEATS STORED ON THE REAR END

Unpin the seats where they are attached to the midrail across the back of the
trailer, as shown in Picture No, 102, Slide them out, one by one, and attach them
to the remaining three seat sweeos, By having the seat sweeps right next to the

trailer floor, the seats can be set on the floor and will not have to be lifted very
far when installing them, Be sure to lock all pins with Klik-pins,

Notice that only the six seats that are removed have an extended rail underneath
on the back side (see Picture No. 103)., The horizontal flange of this rail engages
the slot on the trailer floor to hold the seat securely when traveling on the high-
way, The rail is made of aluminum for light weight, and in time it may wear to the
point where it will need replacement.. Never store a seat on the trailer if this
flange is badly worn or you may lose the entire seat out into traffic, You will
avoid this if you replace the part when it is worn,

The steo for each seat is carried in the folded-up footbottom, If left free to
rattle around, it will dent the front skin of the footbottom from the inside, You
are vrovided with two kinds of seat covers: riv-stop vinyl covers for traveling on
the highway, and canvas covers for the seats when fully opened on the ride, If you
will wrap the stev in the canvas cover before placing it in the footbottom you will
avold the dents in the footbottom.

With all seats pinned in place, this completes the assembly of the ride, Before
going any further, go around and check every pin to be sure it is locked in place with
a Klik-oin or hairpin, Also, be sure to check that there is at least three feet of
clearance betaeen the seats and the fence all the way around the ride, and that there
is at least 32 inches of clearance between each unit pole and the top deck of the

“trailer,

R. CONNECTING ELECTRICAL PCWER

Open the door on the right side at the rear of the trailer to get to the ter-
minal blocks for connecting electric power to the ride, What you will see is shown
in Picture No, 10L,

On the left side is the block that connects to the light circuits., From the
top down, lugs one and two are for 120 volt hot wires, lug position number three is
emoty, Lug number four is the neutral, There is no equipment ground on this terminal
block; the equipment ground is brazed to the trailer frame below and to the left,

On the right side is the block that connects to the 15 horsepower drive motor.
From the top down, lugs one, two, and three are for phase legs, and lug number four
is a neutral, The motor itself does not use a neutral, but the incoming wiring will
be simolified by having the three hot wires and the neutral all connected to the one
terminal block,

If you carry your own generators, they will probably be wye connected, That
means that voltage will measure 208 volts from line to line, and 120 volts from each
line to neutral. With the incoming four-wire leads connected to the motor block on
the right, the top two hot lines and the neutral are jumpered straight across to the
%ighting terminal block, These jumpers are already attached to the two terminal

ocks,
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If you are using ourchased vower, it will orobably be delta connected, which
means that voltage will measure 240 volts from line to line, 120 volts f{rom each of
two lines to neutral, and 208 volts from the "wild phase" to neutral.

WARNING: WHEN CONNECTING POWER TO THE RIDE THAT HAS THE "WILD PHASE",
BE SURE TO IDENTIFY THAT LINE WITH A METER, AND CONNECT IT TO THE THIRD
LUG ON THE RIGHT HAND BLOCK, SO THAT YOU DO NOT CONNECT IT TO A LIGHT
CIRCUIT, IF YOU ACCIDENTALLY CONNECT THIS LINE INTO THE LIGHT CIRCUIT,
YOU WILL PROBABLY BURN OUT ALL OF THE BALLASTS BEFORE YOU REALIZE WHAT
IS HAPPENING.

When it is necessary to correct rotation on the motor, trade lines on lugs one
and two only, Do not trade the "wild phase" line to correct motor rotation, or you
will burn out your ballasts or lamps. When viewed through the open door, the motor
should turn counterclockwise, An arrow is vainted on the motor, as shown in Picture
No. 105, to show the proper direction of rotation.

Connect the equipment ground line to the lug attached to the trailer frame be-
. low and to the left of the terminal block,

The main disconnects for the electric motor and the 110 volt lights, plus the
pushbutton switch for the motor controller, are all on the right side of the elevated
rear platform of the trailer within easy reach of an operator standing there by the
brake ratchet handle, In case there is any kind of an electrical problem, throw the
main disconnects immediately,

In addition, you should orovide an electrical ground as described in the National
Electrical Code and conneect that to the ground terminal near the terminal blocks in the
right rear corner of the trailer, - This terminal is silver soldered to the trailer
frame for good grounding,

The following information has been taken directly from the National Electrical
Code,

250-81, WATER PIPE. A metallic underground water plping system, either local or
supplying a community, shall always be used as the ground electrode where such a
piping system is available, Where the buried portion of the metallic piping system
is less than ten feet (including well casings bonded to the piping system) or there
is some likelihood of the piping system being disconnected, it shall be supplemented
by one or more of the grounding electrodes recognized in Sections 250-82 and 250-83.

250-82, OTHER AVAILABLE ELECTRODES. Where a water system as described in Sectlon
250-81 is not available, the grounding connection may be made to any of the following:

(a) The metal frame of the building, where effectively grounded,

(b) A continuous metallic underground gas piping system,

(¢) Other local metallic underground systems, such as piping, tanks, and the like.
250-83, MADE ELECTRODES. Where electrodes described in Sections 250-81 and 250-82 are
not available, the grounding electrode shall consist of a driven pipe, driven rod,

buried vlate, or other device avproved for the purpose and conforming to the following
; requirements:

(a) PLATE ELECTRODES, Fach plate electrode shall present not less than two square
feet of surface to the exterior soil, EKlectrodes of iron or steel plates
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shall be at least % inch in thickness, Electrodes of non-ferrosus metal
shall be at least 0,06 inch in thickness,

BRI S et
¥ it

(b) PIPE ELECTRODES. Electrodes of pipe or conduit shall be not smaller than
of the 3/4 inch trade size, and where of iron or steel, shall have the
outer surface galvanized or otherwise metal-coated for corrosion protection.
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(c) ROD ELECTRODES. Electrodes of rods of steel or iron shall be at least 5/8
inch in diameter, Approved rods of non-ferrous materials or their aoproved
equivalent used for electrodes shall be not less than % inch in diameter,

L
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(d) INSTALLATION, Electrodes should, as far as practicable, be embedded below
vermanent moisture level, Excent where rock bottom is encountered, pipes
or rods shall be driven to a depth of at least B feet regardless of size or
number of electrodes used, Pipes or rods when less than commercial length
shall preferably be of one piece, Such pipes or reods shall have clean
metal surfaces and shall not be covered with paint, enamel, or other poorly
conducting materials, Where rock bottom is encountered at a depth of less
than L feet, electrodes shall be buried in a horizontal trench, and where
pipes or rods are used as electrodes they shall comply with Paragraph 250-
83 (b and c¢) and shall be not lecs than 8 feet in length, Each electrode
shall be separated at least 6 feet from any other electrode, including those
used for signal circuits, radio, lightning rods, or any other ovurpose,
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250-8L, RESISTANCE. Made electrodes shall, where practicable, have a resistance to
ground not to exceed 26 ohms. Where the resistance is not as low as 25 ohms, two or
more electrodes connected in parallel shall be used.

Continuous metallic underground water or gas piping systems in general have a
resistance to ground of less than 3 ohms, Metal frames of buildings and local metallic
underground piping systems, metal well casings, and the like, have, in general, a re-
sistance substantially below 25 ohms, It is recommended that in locations where it
is necessary to use made electrodes for grounding interior wiring systems, additional
grounds, such as connections to a system ground conductor, be placed on the distributic
circuilt, It is also recommended that single electrode grounds when installed, and
veriodically afterwards, be tested for resistance, :

A

3k

Soeior gk o g

S. DISMANTLING THE RIDE

Essentially, dismantling the ride is the reverse of the setup, exceot for a few
minor changes or precautions,

T e v
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When tearing down at night it is advisable to leave all the lights on for maxi-
mum visibility., If you do, when you store the three seats up on the rear end, leave
the right seat, next to the brake ratchet handle, slid forward, Otherwise, you will
not be able to shut off the lights when you are through, because the light switch
handle will not clear that seat. See Picture No. 107, After the switch is thrown,
the seat can be slid back and pinned to the back midrail, Be sure all three seats
are pinned in place, and all three vins are each locked with a Klik-pin, as shown in
Picture No, 108,

) Before removing the bolt and nut which hold the tops of the barn doors together,
take out the two top vertical pins, and loosen partway the two bottom elephant pins,
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Before lowering the barn doors and fan lights, pull together the cuter ends of all
three top sweeps with the chain and lcad binder, so that as the barn doors fold over they
will not have to force together the sweep ends. When climbing up the folded seat sweep
to get on top, the top sweep and unit pole may lean outward so that you may not be able
to pull the sweeps together with the load binder on the first try. DO NOT TRY TO FOLD
OVER THE BARN DOORS UNLESS THE SWEEPS ARE LOCKED TOGETHER HERE. Hook the ends of the
chain on the two outer sweeps and then lift on the chain in the middle, as shown in Pic~-
ture No. 109. Usually this will pull the sweeps together. You can also take several
*bites” with the load binder to get them together.

Be sure that the seat sweeps have been locked in position by dropping in place the
square tubes that go between the seat sweeps and the bottom sweeps, as shown in Picture
No. 110.

when the seat sweeps are folded up, be sure that a pin is driven in to lock it in
place, as shown in Picture No. 11l1. The head of the pin must be on the top as shown. Be
sure to lock each pin with a Klik-pin as shown in Picture No. 112. 1If this pin were ever
to come out, the seat sweep could drop down right in the path of oncoming traffic as can
be seen in Picture No. 113, so avoid this hazard by locking each pin with a good Klik-pin.

The rip-stop vinyl seat covers must be used when traveling on the highway in order
to keep the seat cushions from vibrating out. With the cover in place, the cushion can
stick out somewhat, as shown in Picture No. 114, but without the seat cover the cushion
can fall out into traffic and this can be very hazardous. Therefore, never travel on the
highway unless the rip-stop vinyl seat covers, in good condition, are all in place and
pulled up tight.

when the fence sections have been racked, do not forget to tie them down with the
rubber tarp straps, asshown in Picture No. 115.

When the front of the trailer has been raised, DO NOT FORGET TO INSTALL THE LONG
PINS WHICH LOCK IN PLACE THE KINGPIN PLATE LINKAGE. And do not forget to lock in place
the long pins sco that they cannot come out.

T. OPERATING THE BIG ELI TMS SCRAMBLER

Before turning on the electric motor, be sure that the brake ratchet handle is in
the rear, braked position, as shown in Picture No. 106. This will then put the hydro-
static transmission in neutral, as it should always be when the motor is started or
stopped. Unless the brake ratchet handle is in this rear position you will not be able
to start the electric motor, because a micro-switch, shown in Picture No, 115.5, must
be engaged by the brake bell crank as shown before the pushbutton starter on the mag-
netic controller is energized. Let the motor run for at least 20 seconds before moving
the brake ratchet handle forward to engage the hydrostatic transmission and start the
ride turning. A charge pump keeps all the internal parts of the transmission lubricated,
and you should allow enough time for the pressure to build up, to insure adequate lubri-
cation, before engaging the transmission. The transmission goes smoothly from a neutral
position to full speed, so the : brake ratchet handle can be held at any position and the
transmission will respond accordingly. The electric motor runs continuously, and it
should never be shut off, except under emergency conditions, unless the hydrostatic
transmission is in neutral.

The by-pass needle valve on the left side of the trailer, next to the landing gear
valve, must be closed completely by turning the knob clockwise all the way, so full
hydraulic power will get to the hydraulic motor driving the ride. See Picture No. 96.

Ease the brake ratchet handle forward slightly so that the center pole turns
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slowly to check for fence clearance all the way around, Alsc, when viewed from the
top, the center pole should be turning in a clockwise direction, and the unit poles
counterclockwise,

The procedure for handling passengers on the TMS Serambler is virtually identi-
cal to what is used on a standard Scrambler, and you are referred to the standard
Scrambler manual for complete operating orocedure, However, there are a few special
procedures that should be used with the TMS Scrambler.

When the Scrambler is turning, never enter or leave the steps on the rear plat-
form of the trailer. The clearance between the Scrambler and the trailer structure
on the rear end is too close to do this safely, so always wait until the ride is
stopped before using the steps on the rear of the trailer, Picture No, 116 shows how
close this clearance is. Note that the step is not assembled to the seat (which would
reduce clearance even more), nor is the man standing all the way down on the deck of
the trailer,

If you will always stop the Scrambler so that one bottom sweep is directly over
the rear end of the trailer, you will minimize the traffic over the trailer, and
reduce the opportunity for people to fall down when climbing over the trailer. The
sweep acts to block off the trailer from cress traffic,

At all times when the ride is open to the public, every door on the trailer must
be closed. On the rear end, particularly, the doors act as guards for moving machinery,
and they must be kept closed,

DANGER: NO ONE WITH BARE FEET SHOULD BE ALLOWED ON THE RIDE. THERE
ARE SEVERAL DOORS IN THE FLOOR OF THE TRAILER, AND DOOR CLEARANCES
MAY BE LARGE ENOUGH FOR TOES TO GET IN, SO KEEP BARE FEET OFF THE
RIDE TO AVOID INJURIES.

After a ride has been completed, move the brake ratchet handle back to a neutral
position so that the hydrostatic transmission is no longer powering the ride, Let it
coast down for one revolution, and then gradually aoply the brakes until the ride
comes to a complete stop, This should be done fairly swiftly and smoothly, so that
the braking time is not extended, Firm braking is a clear indication to the passen-
gers that the ride is still in motion, and they should remain seated until the ride
has stopred, Remember that the electric motor is to run continuously, and should
never be shut off except in emergency conditions, unless the hydrostatic transmission
is in neutral, ‘

THE TMS SCRAMBLER HAS BEEN BASED ON THE STANDARD SCRAMBLER, AND PARTS
FOR IT HAVE BEEN CHANGED ONLY WHERE NECESSARY TO ACCOMODATE TO THE
ERECTION AND OPERATION FROM ITS OWN TRATLER, THEREFORE, THE ERECTION
MANUAI, AND MAINTENANCE MANUAL FOR THE STANDARD SCRAMBLER APPLY EQUALLY
TO THE TMS SCRAMBLER, EXCEPT WHERE THESE NECESSARY CHANGES HAVE BEEN
MADE, '



U. RECOMMENDATIONS FOR OPERATING AND SERVICING THE BIG ELI TMS HYDRAULIC SYSTEM

Figure 1 shows the complete Big Eli TMS hydraulic operating circuit, and
Figure 2 shows the set-up circuit. Each portion of the circuit is identified by
a code number. 'Table 1 lists code numbers, guantities, names and part numbers,
and manufacturers. Following that is a functional description and scquence of
operations for the entire hydraulic circuit. Throughout all the description of

the hydraulic circuitry all of the hydraulic components are identified by their
code numbers.

TABLE 1
Code
Number Quantity Name and Part Number Manufacturer
1 1 Hydrostatic transmission #18-2010 (Sundstrand)
2 1 Hydraulic motor, Series 2000, #104-1025 {Char-Lynn)
9.9 cu. in. per rev., 1.25 dia. shaft
3 1 Check wvalve, #483-1D1-2 (Republic)
4 Gage port on relief valve {Republic)
5 1 Needle valve, #PLlOMQLl7 {Dragon)
6 1 Relief valve, #R6701-2-%52-Lp (Republic)
7 1 Suction filter> #1F-1-2A10-P-X-Y (Schroeder)
8 1 Return line filter, #TF-1-1A10-P-D {Schroeder)
9 2 Brass gate valves, cne 1.000; one ,500
10 1l Breather cap on reservoir, #HC-120 {Hydro-Craft)
11 1 Filter, high pressure, 900 Series, Length 1,
#972A-2R-5-110, with 970-P-110A 10 micron filter (PMH-~Fairey)
12 1 Coupling, #L150 {Lovejoy)
13 1 Electric motor, 15 HP, 3 phase, 1750 RPM,
254T Frame (Century)
14 1 Reservoir (Eli Bridge Co.)
15 1l Sump strainer, #10-1-100-RV-3 (Flo-Ezy)
16 l Engine, 12 HP, #HH-120-120204F, Ser, 7153E (Tecumseh)
17 1 Coupling, #L150 {Love joy)
18 1 Hydraulic pump, .258 cu. in./rev.,

#GC~-6076-CA-2D-1 (Barnes)
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Hand pump, #914-8D27

Selector valve, #5V22

Relief valve, H#R6701-2-hS2-4P

Needle valve, #S-143-%B

Gage port (part of "21")

Control valve, #pV-10-T-5-3-H-A

Cylinder, #R-1361, 1.500 dia x 4.000 stroke
Stack valve, #DVS 30-22-TS~TS-TS-2H

Check valve, with .040 orifice, #LT-75-00N

Cylinder, 4.000 dia x 49.000 stroke, Series 3 TH

Style E, Block Vee piston
Stack valve (part of "26")

Dual relief valve, with make-up checks,
#MCD-22-T2P-25A

Needle valve, #JF2N

Cylindexr, 1.500 bore x 9.000 stroke
Series 2 TH, Style G

Stack valve {(part of "26")
Controi valve, DV-10-T-S-~3-H-A

Quick-disconnect coupler, VHC6-6M and
VHN6-6M

Overcenter valve, #MHH10-74P-40A-6

(Republic)
{Dukes)
{(Republic)
(Republic)
{Republic)
{Dukes)

(Prince Mfg. Co.)
{Dukes)

{Gresen)

(Ortman-Miller)

(Dukes)

(Snap-Tite)

{Waterman)

{(Ortman-Miller)
(Dukes)

{Dukes}

{Snap-Tite)

(Snap-Tite)

Cylinder, Model J-86B, 3.250 bore x 11,000 stroke {(Miller)

FUNCTIONAL DESCRIPTICN

Operating Circuit

The hydrostatic transmission (1) contains a variable volume pump which supplies

hydraulic pressure and flow to the hydraulic motor (2) in a closed loop. The trans-
mission has a charge pump in it that draws hydraulic oil from the reservolir (14}
through the sump strainer (15) through gate valve (9) and through suction filter (7).



S

A one-way check valve (3} allows the hydraulic motor {(2) to free-wheel so that the
inertia of the Scrambler wanting to continue to turn allows “the fluid to short-
circuit through check valve (3) instead of returning to the hydrostatic transmission
(1) and driving it. A needle valve (5) when opened allows free flow in both directiocns,
so that the Scrambler center pole can be turned in either direction by hand. Relief
valve (6) limits the rate of acceleration of the Scrambler by limiting the driving
pressure coming from the hydrostatic transmission (1) to the hydraulic motor (2).
Excess pressure is bled off into the return line of the closed loop. A gage port (4)
on relief valve (6) allows the installation of a gage for checking line pressure in
the driving circuit. A high pressure filter (11) filters the hydraulic fluid return-
ing from the hydraulic motor (2) to the hydrostatic transmission (1). The case
drain from the hydrostatic transmission (1) flows through return line filter (8)
through gate valve (9) back to the reservoir (14). The electric motor (13) drives
the hydrostatic transmission (1) through the coupling (12).

In Picture No. 117, the hydrostatic transmission (1) is in the background. On
the left is the relief valve (6), and on the right is the high pressure filter (11).

In Picture No. 118, taken from the opposite side, the hydrostatic transmission
is seen to the left, with its output shaft on the top side connected to a rubber
disk coupling that connects to the control linkage on top of the deck. The high
pressure filter (11) is in the middle, and on the extreme right is the relief valve(6).

The electric motor (13) and the coupling (i2) which drive the hydrostatic trans-
mission (1) can be seen in Picture No. 119. Note that the motor mount is supported
on rubber vibration isolators to minimize the transfer of hydraulic noise from the
hydrostatic transmission into the trailer frame. The large hose in the left foreground
is the return line in the closed loop, and the upper end is attached to the high
pressure filter (11).

Picture No. 120 shows the mounting arrangement for the hydraulic motor (2) that
turns the Scrambler. In the picture it has been pulled away from the torque arm to
which it is normally attached.

In Picture No. 121 the manifold that is part of the driving circuit is shown.

The two straight tubes extending up from the bottom of the picture are the pressure

and return lines of the closed loop that extends between the hydrostatic transmission
(1) and the hydraulic motor (2). The U-shaped tube connects the one-way check valve{3)
between the two lines. The two black hoses go to the needle vavle (5) that is fastened
to the left side of the trailer just forward of the stack valve that operates the land-
ing gear. The needle valve (5) mount can be seen at the top left corner of Picture

No. 122. The manifold in Picture No. 121 has two internal cavities; the lines on the
left half are ported into one cavity, and those on the right half are in the cother.

Picture No. 123 shows the breather-filler cap (10) on the top of the reservoir (14).

Set-up Circuit

The engine {16}, shown in Picture No. 3, powers the set-up circuit. It turns the
hydraulic gear pump (18) through coupling (17) to provide hydraulic pressure and
volume. The relief valve {21) bleeds off excess pressure back to the reservoir (14)
through needle valve (22). The needle valve (22) is a backup in case the relief
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valve (21) should become blocked open by a particle of dirt. If this should happen,
full line pressure could not be developed unless the ncedle valve (22) is closed.
There is a gage port (23) on the side of the relief valve (21).

The gear pump {18} shares with the charge pump of the hydrostatic transmission(l)
the use of the suction filter (7)., gate valve (9) and strainer (15) in the reservoir
(14).

A hand pump (19} can also be used to provide pressure and volume to the set-up
circuit.

The position of the control knob on the selector valve {20} determines whether
the engine-driven pump {18) or the hand pump (19) will be ported to the rest of the
hydraulic circuit. Wwhen the selector knob is pulled out, the engine~driven pump is
connected to the rest of the set-up circuit. When it is pushed in, the hand pump is
in the set-up circuit.

From the selector valve (20} the hydraulic fluid goes to the control valve (24)
which controls the three cylinders (25) which 1ift the three unit poles on the
Secrambler. The three cylinders are on a common circuit and all three raise together
but not necessarily at the same time.

The hydraulic fluid then flows from control valve (24) to stack valve (26) (29)
(33) which controls the four eylinders that are involved in landing gear operation.
The center handle of the stack valve (29) is raised, and this retracts the two
cylinders (32). Each one of these cylinders (32) raises the trunnion which supports
a main landing gear cylinder (28). On the cap end of each main landing gear cylinder
(28) a check valve (27) has been installed. The check valve {27) has a .040 diameter
orifice in it, so that there is free flow into the cap end of the cylinder, but 0il
can come out only at the rate that is allowed by the orifice. This limits the rate
at which the trailer can be lowered. Without this check valve (27) the weight of
the trailer forces the oil out of the cylinder faster than the small engine-driven
pump {18) can supply the oil. With the speed of descent controlled, the gear pump

{18) can keep up.

If the two outside handles of the stack valve (26) (29) (33} are raised before
the trunnion has been raised up and locked in place, this can put a very high com-
pression load on the trunnion lift cylinders (32) which can bend or break the cylinder
rods of the trunniancylinders (32). To minimize the possibility of this happening,
the dual rxelief valve, with make-up checks (30), has been added. This valve (30)
allows the cylinders (32) to be stroked either way by permitting the oil to flow from
one end of the cylinder (32) to the other when the pressure exceeds the amount for
which the dual relief valve has been set. This valve (30) can be set to operate at
a different pressure in each direction. When oil flows from one end of the cylinder
to the other the two volumes are not the same, because the cylinder rod occupies
part of the volume on the rod end. This dual relief valve with make-up checks (30)
is able to accommodate to this situation by bleeding excess oil back to the reserveir
rather than to the other end of the cylinder.

The one-way check with adjustable orifice (31) controls the rate at which cil

flows from the rod end of each cylinder (32), and it free-flows into the rod ends when
the cil is flowing in that direction. This controls the rate at which the trunnion



is lowered. The pressure adjustment on the dual relief valve (30) determines the
rate at which the trunnion is raised.

From the stack valve (26) (29) (33) the il flows to control valve (34) to the
two quick-disconnects (35) to the overcenter valve (36) and to the cylinder (37)
which raises the mast up into vertical position. The valve {34) is located on the
extreme front end of the trailer. The quick-disconnects (35) are necessary in order
to break the hose lines from the bed of the trailer up to the top of the center pole;
otherwise, the Scrambler could not be turned because of the connected hoses. The
overcenter valve (36) controls the rate at which the mast is raised and lowered, by
pressure adjustments in each direction of flow.

The oil leaving the control valve (34} goes back to the reservoir (14) through
return line filter (8) and gate valve (9), all three of which are shared with the
operating circuit. The gate valves (9) are located so that when it is necessary to
change a filter element, the gate valve (9) is closed, shutting off the oil that
would otherwise run out of the reservoir when the filter (8) or (7) housing was
removed.

The coupling (17) is enclosed in a housing that can be seen on the left end of
the engine (16) in Picture No. 6. The selector valve (20) is shown in Picture No. 9.
In Picture No. 10, the suction filter (7) is shown to the left, with a gate valve (9)
above and to the left of it. The return line filter (B8) is partially shown on the
right, with another gate valve (9) behind it. The two knobs sticking down from the
bottom of the reservoir (14) and seen at the top right in Picture No. 10, are magnetic
drain plugs. Push up on the plug, give it a counterclockwise quarter-turn and it can
be withdrawn to check and clean off metal particles adhering to the magnet. When it
is withdrawn, a conical, spring-locaded plug comes down from above to seal off the oil,
so only a few drops are lost when the magnetic plugs are checked. The left rear
corner of the reservoir (l4) has a square tube sump that extends well belcw the
bottom of the reservoir. There is a magnetic drain plug on the bottom of it, as well
as a sight glass on the side. If any water condenses in the reservoir (14) it will
go to the lowest point, and can be drawn off through this lowest magnetic drain plug.
There are two sight glasses on the reservoir, and the upper one is shown in Picture
No. 11.

The vacuum gage on the suction filter (7) is shown in Picture No. 15, and the
dirt indicator on the top of the return line filter (B) is shown in Picture No. 1l6.
The handles for stack valve (26) (29) (33) are shown in Picture No. 20, as well as
in Picture No. 122. Main landing gear cylinders (28) are shown extended in Picture
Nos. 21, 22, and 23. Picture No. 124 shows the cylinder (28) lowered to its stored
position in the floor of the trailer. The bracket with the two holes in it at the
top of the cylinder provide a hinge point for the door that normally covers the
cylinder when it is laid down, but which has been removed for the picture. The check
valve with .040 diameter orifice (27) can be seen attached to the port on the cap end
of the cylinder (28). Picture No. 125 shows a trunnion cylinder (32) fully extended;
when fully extended, the main landing gear cylinder (28} is stored away as shown in
the previous picture. Retracting the trunnion cylinder (32) raises the large cylinder
(28) up into a near vertical position, so that it can be used most effectively in
raising the front end of the trailer.
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The hand pump (19) is shown in Pictur
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e No. 29. The quick-disconnects (35) are

shown being attached in Picture No. 44, and the rectangular block to which they are
attached is the overcenter valve (36), which is itself attached to the rod end of

the mast cylinder {37}. The clevis on the

cylinder rod can be seen above the cylinder.

In Picture No. 45 the cylinder rod is shown fully extended.

The control valve (24) which operates
seen in Picture No. 65, and one of the cyl

picture No. 126 shows the one-way che
ed. Picture No. 127 shows the two pressur

Picture No. 128 shows the pressure re

Hydraulic Adjustments

Both the set-up and operating hydraul

the unit pole lift cylinders {25) can be
inder rods can be seen in Picture No. 67.

ck with adjustable orifice (31) being adjust-
e adjustments on the dual relief valve (30).

lief valve (21) and the needle valve (22);

jc circuits have relief valves that have

been set at the factory. Normally they should not need to be re-adjusted. Each

relief valve has a gage port for installin
because Eli Bridge Company's experience ha

g a pressure gage, but gages are not supplied
s been that gages installed in this way will

not hold up in service (and several different kinds have been tried). Therefore, if

at any time you feel you must check the pr
you are through. The set-up circuit relie
pressure of 2,500 pounds per square inch,
pounds per square inch.

The overcenter valve (36) for the mas
adjustment, and it has been carefully set

essure, install a gage but remove it when
f valve is adjusted to provide a maximum
and the operating circuit is set at 2,100

t 1ift cylinder (37) is very sensitive to
at the factory, so no adjustment should be

necessary. This valve controls the rate at which the mast rises and lowers, and if

the overcenter valve adjustment is changed
equipment. If you feel that you have a pr
recommended that you contact the factory a

you could damage the structure or lighting
oblem with this valve adjustment, it is
bout it. Our experience has been that,

once adjusted, it does not need re-adjustment.

The dual relief valve (30) is a very
factory-adjusted and should not require re

Filtration

similar type of valve, which has been
-adjustment.

To have a smooth running hydraulic system and to get long life out of it requires

clean oil. There is no substitute for cle

an oil. Only clean oil should be put in the

reservoir (14) and it should be kept clean by continuous filtration. When the oil

level becomes low or when it is changed, r

The sump strainer (15) is made of 100
_005" in size. In case the screen gets cl
end of the strainer so oil will not be blo
strainer can be removed for cleaning by ta
cleaning all around to prevent dirt from f

eplace it with Mobil #$423 only.

mesh wire cloth, in which the openings are
ogged, there is a built—-in by-pass on the
cked from the rest of the system. The

king off the top tank cover {after carefully
alling in the tank) and reaching down in

the oil where the sump strainer (15) is located horizontally. It can be un-screwed
by hand. This is a re-usable strainer that can be cleaned best by reverse flushing

from the inside of the strainer.

1
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The suction filter uses two disposable filter elements. When the filter
elements become clogged the vacuum gage will show increasing suction. When the
gage shows a vacuum of 5 inches of mercury, the filter elements should be changed.
Between the tank and the filter there is a gate valve (9). Shut off this valve
and it will prevent oil from escaping from the tank when you remove the filter
housing. Remove the four bolts, slip down the housing, and this will expose the
filter elements for replacement. The gate valve {9) will seal off the reservoir
(14), but the oil in the filter and between the filter and the gate valve will spili,
so have a container underneath to catch the spilled oil. Replace the filter elements
and bolt the housing back in place. DO NOT FORGET TO RE-CPEN THE GATE VALVE ALL THE
WAY. Failure to do so will result in damage to the filter and possibly the hydrostatic
transmission or other hydraulic components. Do not let this filter get dirty or it
will starve the transmission and very possibly ruin it. There is no by-pass in this
filter, as specifically recommended by the manufacturer of the hydrostatic transmission,
and it is essential that the filter be un-clogged at all times.

The return line filter (B) also can be isolated by a gate valve (2). A pointer
on top of the filter housing is color coded to show you when the filter element should
be changed. Replace the filter element in the same way as with the suction filter.
Again, DO NOT FORGET TO RE-OPEN THE GATE VALVE, OR YOU WILL CAUSE EXPENSIVE DAMAGE.

The high pressure line filter has a color~coded indicator on the side to show
when the filter element should be changed. The indicator, shown in Picture No. 129,
is normally green, but when it is time to replace the filter element red will show in
the openings. To replace the filter element, use a wrench on the square piece at the
bottom to un-screw the housing. There is no gate valve on this filter, but it is
located at the highest point in the hydraulic system and so a minimum of oil should
be lost when you unscrew the housing.

Care has been taken to provide you with good filtration to maintain a clean
hydraulic system, but the system will be only as good as you allow it to be with the
maintenance you give it.

V. MECHANICAL ADJUSTMENTS
Brake Cable

Pulley brakets such as shown in Picture No. 130 are used in every location where
the brake cable must change direction. Notice the bolt extending through the two side
plates outside of where the cable passes through. This bolt keeps the cable between
the plates and on the sheave. If you should ever have need to replace the brake
cable, be sure that every pulley bracket has the retaining bolt installed with a self-
locking nut on the other end, to be sure that it does not vibrate loose and fall out.
Cotter pins may also be used. NEVER GET UNDER THE TRAILER TO REPLACE A BRAKE CABLE
UNLESS THE KINGPIN IS SUPPORTED AND LCCKED ON A TRACTOR.

Where the brake cable is straight, but must pass through steel beams, a piece
of phenolic is cut slightly smaller than the hole in the steel so that if there is
any rubbing of the brake cable the rubbing will be against the phenolic rather than
against the steel hole edges. See Picture No. 131. If the phenolic wears so that it
should be replaced, notice that it is bolted in place, and one side is cut through.
Un-bolt the piece and spring it over the brake cable to get it off.
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Picture No. 132 shows the turnbuckle that adjust the tension of the brake
cable. It is located on the right side under the rear steps. To get to it, take
off the removable deck on the rear end. Notice that there is a jam nut on each end
of the turnbuckle. After you have made the proper adjustment, be sure to tighten each
jam nut to keep both ends from unwinding.

Transmission Linkage

The linkages connecting the brake ratchet handle to the hydrostatic transmission
control shaft are shown in Picture No. 133. To adjust the linkage, in the far corner
of the picture, springs are on either side of the swivel which is bolted to the bell
crank pivoting on the floor. Washers added or subtracted from each side of the swivel
will provide some adjustment, but any adjustment here must be coordinated with the
brake adjustment. Both should be set so that when the brake is fully set, the
hydrostatic transmission is in neutral. The way to tell this is: when it is in
neutral it makes the least amount of noise.

Anti~Sag Cables

when the top of the center pole is laid over, ready to go down the highway, the
two outer "barn doors" tend to sag. To counteract this, bracing cables have been
fitted to the top sides of the barn doors, as shown in Picture No. 134. These cables
can be loosened or tightened by the two self-locking nuts that are on the U-bolt at
the left end of the cable in the picture. Caution: overtightening these cables
should be avocided. If they are too tight, you will have difficulty swinging the
sweeps together on the rear end of the trailer. The cables should be adjusted so
that while the mast is still raised vertically, the sweeps can be pushed easily into
storing position without having to really stretch these cables. As the ride is used,
these cables are likely to get somewhat looser, so you will probably have to tighten
them up a little from time to time.

v. LUBRICATION

The standard Scrambler manual covers the greasing points on the ride itself.
In addition, there are some spots on the trailer that should be regularly lubricated.

In Picture No. 135, there are two grease zerks on each landing gear foot.

Half-way up the landing gear strut there is an access hole, being pointed to in
Picture No. 136, for getting to the grease zerk that lubricates the pivot pin for
the secondary link which extends up and to the right in the picture. The uppex pivot
of that secondary link is lubricated from a hole in the top deck of the trailer, but
the landing gear must be fully retracted in order to reach that grease zerk. On the
upper end of the landing gear strut, extending out of the upper left hand corner of
the picture, there are two rollers running in tracks. Grease fittings can be found
by looking up inside the trailer, either when the landing gear is extended or when
it is retracted. DO NOT GET UNDER THE TRAILER UNLESS THE FRONT OF THE TRAILER IS
SUPPORTED AND LOCKED TO THE FIFTH WHEEL OF THE TRACTOR.



L

frons










56

Picture No. 137 shows two pivot bearings: the lower one ié the pivot on
which the trunnion frame rotates, and the upper one is the pivot for the large
landing gear cylinder. Both of these bearings are Teflon-lined and do not require
lubrication. In fact, they should not be greased. Certain kinds of grease will
cause the Teflonliner to come loose from the sleeve to which it is fastened, so be
sure not to lubricate these two locations on each side of each landing gear. Leave
them dry; this is the way they were meant to be used.

The kingpin plate on the front of the trailer pivots on the rear end, as shown
in Picture No. 138. There is a grease fitting on the inner end of each pivot pin,
and each one can be reached from underneath the trailer when it is on the fifth
wheel of the tractor. DO NOT GET UNDER THE TRAILER UNLESS THE TRAILER IS SUPPORTED
AND LOCKED TO THE FIFTH WHEEL OF THE TRACTOR.

The front end of the kingpin plate pivots on a double linkage system, as shown
in Picture No. 139. All four of these grease fittings can be reached from the front
of the trailer when it is raised in the air so that the kingpin plate is in its
lowered position as shown.

" picture No. 140 shows the access hole and grease zerk which lubricates the
vertical pivoting shaft on which the torsion bar rotates. This must be regularly
lubricated in order for it to continue to rotate smoothly.

Picture Nos. 141 and 142 show the grease fittings which lubricate the barn
door pivots and the stiff leg pivots. Loads are heavy in all eight of the pivots,
so they should be regularly lubricated. Without regular lubrication, the interior
surfaces will gall and not turn properly.

Picture No. 143 shows the grease zerk that is on the end of each fan light
where it pivots next to the center pole. To keep these pivots working smoothly,
grease all 12 regularly.

Many of the pin connections on the Scrambler remain connected at all times.
They should be oiled regularly to prevent rusting in the joints. When storing the
ride over the winter it would be advisable to apply grease to each joint to protect
it from weather.

If you find that any of the joints are stiff, chances are that there has not
been enough lubrication.
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(2%a LONGY

®

[T I ~ P4————— PRIMARY DROP FPRE -
g VENTION PLATE

423 -%24

@ % -1 THD. X 5% LONG
HEX HWEAD BOLT \

—PLACE (1) No.(1) BOLTS UP THROUGH BOLT HOLES IN PLATE NO.(2) MAKING SURE. THE
BEVELED EDGE ON THE LARGE CENTER HOLE OF PLATE IS FACING DOWN.

—PLACE (1) No.(3) PIPE SPACERS OVER NO.(DBOLTS ON TOP OF PLATE Naf2).

— RAISE ABOVE UNIT UP ON BOTTOM SIDE. OF CHANNEL NO. (B) , PusHING soLrs NO.(1)
UP THROUGH BOTH CHANNEL NO. (B) (%2 HOLES) AND BEARING NO. (A) MOUNTING HOLES,

— THREAD (1) No.(%) HEX COUPLERS ONTO THE (W No{DBGOLTS ¢N TOP SIDE OF
RING NO.(A) AND HAND TIGHTEN .

TMS - TOP SWEE P-BEARING / MOUNTING MODIFICATION ~
INSTRUCTIONS FOR ASSEMBLY '

NOTE. $ TORCHING OF CHANNEL NO. B AND CLEVIS PLATE AS DESCRIBED
=" ON PAGES |AND 2 MUST BE COMPLETED PRIOR TO ABOVE ASSEMBLY

PAGE -3 (oF 8)







-
C
v

@ UNIT POLE

®

INNER SPLIT RiNG RALVES
%423 «34o

@ PRIMARY PLATE

— RAISE UNIT POLE UP THROUGH PLATE (2) , BEARING (&) AND HOLD IN FOSITION .

— PLACE INNER SPLIT RlNG@ (HALF ‘WITH TWO HOLES INIT) DOWN INTO TOP OF
BEARING IN THE SPACE BETWEEN THE NO. @ UNIT POLE AND THE INNER RACE
OF THE BEARING ~-THE OUTER EDGE CLOSEST TO "THE HOLED FACES UP!

LINE UP THE HOLES IN THE SPUT RING HALF WITH THE TWO SET SCREWS N THE
TOP FLANGE OF THE BEARING (SLIGHTLY RAISINGOR LOWERING OF UNIT POLE

MIGHT BE NEEDED FOR PROPER VERTICAL ALIGNMENT)
— ONCE (N LINE TURN TOP TWO SET SCREWS IN ENOUGH TO HOLD THIS RING

HALFE IN PLACE
wme DO NOT TIGHTEN SET SCREWS THROUGH TO UNIT POLE AT THISTIME!

—— DROP REMAINING SPLIT RING (5) (HALF WITHOUT HOLES) DOWN INTO BEARING
OPROSITE THE ONE WITH HOLES.

e LEAVE SET SCREWS AS IS ~-CONTINUE TO HOLD UNIT POLE UPl
e (B0 TO FOLLOWING PAGE . '
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(&) CLAMP WLDMT.
423 -200

A
@/'I
Y
— PLACE THE TWO CLAMP WLDMT. (&) HALVES AROUND UNIT POLE (©) BETWEEN
TOP EDGE OF BEARING (R) AND THE UPPER LIP OF THE UNIT POLE.

— BOLT CLAMP HALVES TOGETHER USING(H %-16 THD.x 14 Long HEX BOLTS AND 24™-1¢ THD.
ESNA STOP NUTS - TIGHRTEN S0 THAT THE CLAMP HAS JUST ENOUGH PLAY IN IT
THAT YOU CAN TURN IT BY HAND ON THE UNIT POLE .

i AT THIS TIME YoU CAN LET THE UNIT POLE (€) DOWN TO HANG FREELY!

— TIGHTEN THE &) %' BOLTS HOLDING THE No.(6) CLAMP HALVES THE
REMAINDER OF THE WAY.

— TIGHTEN FOUR SET SCREWS (2 TOoP - 2BOTTOM) IN THE BEARING (A) (TORQUE
TO 408 INCH POUNDS) ~ (24 FOOT POUNDS)

PAGE - S (oF8)
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() 3'-10THD. X Y LONG

W/ HOLE FOR ALLEN WRENCH
IN HEAD

SAF‘ETY LIP PLATE

425 -326 —_\ R ]

(7) SECONDARY DROP ‘\‘/©
PREVENTION PLA;;\ VA —

423 -32%
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——PLACE SECONDARY PLATE (7) OVER UNIT POLE REST PLATE ON TOP
OF MEXCOUPLERS (8) WITH THE (#) ®/a2 PLATE HOLES LINEDUP WITH
THOSE IN THE COUPLERS.~ NO BOLTING AT THIS TIME]

— TAKE NO. SAFETY PLATE (WITH BEVELON HOLE FACING UP) AND PUT IT
ON TOP OF UNIT POLE (S) LINE THE HOLE IN No(B)UP WITH HOLE 1N THE ToF OF(S)

— USING A FLAT HEAD 3 ~10THD. X 1/ LONG BOLT SECLRE PLATE (B) TO

UNIT POLE (©) WITH A 34" ALLEN WRENCH . (TORQUE TO2,1601NCH POUNDS Y~
(180 FOOT POUNDS)

PAGE - 6 (oF 8)
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SCREW DOWN
WELDMENT -

St~ 11THD. X 33 x W23 -310
HEX HEAD BOLT

UPPER PIFE
SPACER (I % LoNG)
ez -T2

1 R .« PR
-t

]
55

—PLACE (H NO.@ UPPER PIPE SPACERS OVER %4y HOLES
ON TOP of PLATE (7).

—PLACE SCREW DOWN WELBMENT (O ONToP OF PIPE SPACERS -

D ~ UNING UP ' HOLES IN PLATE (@ WITH THOSE IN
No () PIPE SPACERS.

—USING (1) F' - 11THD, BOLTS X 3% LONG (D - DROP_BOLTS
DOWN THROUGH NO. (3 PLATE , NO.(D SPAcER, NO.(D) PLATE,
AND TIGHTEN THE® NO. (@) BoLTS I1NTO THE NO. (@)

HEX COUPLERS WITH A '5{" WRENCH . (30 1N.LBs.) ~ ("0 FT. LBs)
— TIGHTEN (1) NOLDHEX BOLTS To Gat01N. LBs. N (110 FT, LSS

* NOTE S ~ ) )

e TO TRANSPORT YOUR'T.MS] TURN TRE HANDLE OF THE
No (O SCREW DOWN WELDMENT CLOCKWISE ~ RESTING
PLATE- (9) FIRMLY ON TOP OF SAFETY LIP PLATE

-—TO DPERATE \/ouR"T.M.s" TURN THE HANDLE OF THE
NO. (O 5SCREW DOWN WELDMENT AS FAR AS IT WILL
GO COUNTER - CLOCKWISE ~ DISENGAGING PLATES,

BAND (B .

!

PAGE = 7 (cF 8)







LINE. NOTCH
RAIN SHIELD IN SRIELD UP
423-330 WITH GREASE

ZERK OF No(@)
BEARING |

— TO MOUNT NO. (@ RAIN SHIELD ~ PLACE NO. (%) AROLND PLATE NO.(9)
WITH TOP EDGES OF BOTH FLUSH WITH EACH OTHER.

— USING (2) W"'-20THD. BOLTS AND W' -20THD. ESNA NUTS - FASTEN
THE TWO FLANGES OF THE RAIN SHIELD(H) TOGETHER , CLAMPING
IT ONTO THE NO.(7) SECONDARY PLATE.

NOTE % . '
THIS COMPLETES THE ENTIRE MODIFICATION/ ASSEMBLY
PROCEDURE . PLEASE FOLLOW THESE INSTRUCTIONS
IN CRANGING OVER ALL (3) ToP SWEEPS!

PAGE -8 (oF 8)




Sep 24 04 01:45p

FROM : ELIBRIDGE

Harlan Bast

FRx NO,

FREI O ]

<. Bildebroind Ludss

facsimile transmittal

11
;2174790183

g54-781-3232

Sep. 24 2004 11:176M
1:1i Bridge Company
g00 Casc Avenut
sacksonville, I 62650
Phone217-245-7!45
Fax 7{7-479-0103
Email EiBndge@aol com

To: Harlm Bast Fax: 954-781-3232

From: Paty Sullivan Date! Q9124104 _
Re:  Scrambler Swesp Ropais Pagec: - —
cC:

O umgent O For Rewwew ) Plecss Commant () Picase Roply ) Please Recycie
- - - - - - -

Pi

p.1




954-781-3232

Harlan Bast Il
Gep. 24 2004 11:17AM P2

Sep 24 04 01:45p

FAX ND., @ 2174799183

FRI L IBRIDGE

P

Field Repair Procedure for Scrambler Sweeps

9603
o' Shop Office, CEQ, Customer on Request

With wire brush or sander, clean the
dirt from the part. 7
With a grinder, clean/gouge out thé area to be weided at least 17 on cither side of the spot
missing the weld. ' _

area around the area to be weided 1o remove paint, rust and

uivalent,

Welding: Welding must be dong by a welder certified to AWS D11 or &0
Woeld the cleaned area (spray arc) with 035 wire at 100-150 amps, spocd 350 ipms, blending it in
with the existing weld so the line of weld is solid.

Clean, prime and repaunt.
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///ﬁ/ w FAX NO. : APr. B6 2001 @1:@7PM P1

ELT”  ELI BRIDGE COMPANY

#
/ 800 CASE

JACKSONVILLE, IL 62650-1493

THIS MESSAGE IS INTENDED FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH it 1S ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVI FRGED, CONFIDENTIAL. AND EXEMPT FROM DISCLOSURE UUNDER,
APPLICABLE LAW._IF THE READER OF TiS MESSAGE IS NOT THE INTENDED RECIPIENT OR THE EMPLOYEE OR
AGENT RESPONSIBLE FOR DELIVERING THE MESSAGE TQ THE INTENDED RECIPIENNT, YOU ARE HEREBY
NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR COPYINNG OF THIS COMMUNICATION IS STRICTLY
PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION IN ERROR, PLEASE NOTIFY US IMMEDIATELY BY
PHONE AND RETURN THE ORIGINAL MESSAGE TO US AT THE ABOVE ADDRESS VIA THE U.S. POSTAL SERVICE.

THANK YOU.,

TO: \g;‘"d“ft JF_ /fo% . FAX: FS0-48%- P02
ﬁl/f‘ea_g)( /gj}‘ ﬁa&f _Z/:@emy,r

ATTENTION: _fSurea _of _farr [0l TusRochros

FROM: (e, yr/: (?ami FAX: 217-479-0103
— '
SUBJECT: /(9 &M blen ’J r 238 4%

DATE: é/é TIME: __/se0
TOTAL PAGES: __o?—~  CONFIRMATION REQUESTED: PO #
MESSAGE:

ld emaend - 2 ‘
Mr, /C;J _éf‘l»’;c.," Wﬁj Mme fx /‘(K ‘& M/ o/ ;ﬁi ;A{u?
__'A&-H‘?r /0 NI &a/é gégg v ﬁ .m_gﬁ:’ er o/ red- geg
};TC fﬁfdﬁlzﬁ'r f‘?_J - Vo /é.ﬂc ‘Jf& pe & calf oK Fee e
oy /ﬂﬂérm atrarts Vi ' 7
v B

 Geeq
P

PHONES: 217-245-7145 * B00-273-0211 * FAX:217-479-0103




FROM : FAX ND. : Apr. B6 2001 B1:@BPM P2

ALL STEEL PORTABLE

FERRIS WHEELS Eu Fower uniTs

JRPORATED
(51,800 CASE AVENUE
JACKEBEONVILLE, ILLINOIS 62650-14823

April 6, 2001

Fred Evick
8234 Highfield Awve.
Jacksonville, IL. 32216

Dsar Mr. Evick:

As you discussed with Patty Sullivan, your Scrambler ride was trailer
mounted by Specialty Mfg. and not by Eli Bridge Company. ASTM and Eli
Bridge Company now recognize Specialty Mfg. as the manufacturer of record.
Thus, our bulletin #4 only applies to Eli Bridge Company TMS's.,

Sincerely,

//ﬂ%ﬂzgw-
»~7 Eli*Bridge Company

Greg McQueen, Sec.-Treas.

PHONES: 800-274-0211 - 217-Z245-714535 -« FAX 217-4708-0102
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04/06/2001

To: State of Florida
Bureau of Fair Rides Inspections
3125 Conner Boulevard, Suite N ;
Tajlahassee, Florida 32399-1650

From: Fred Evick
8234 Highfield Av.
Jacksonville, Florida 32216

Re: red tag on scrambler ride serial number23 5-64

Dear Sirs,

The current shut down order for my scrambler
Company regarding bulliten #4. According to Ms. Patty B
bulliten #4’s application to my ride does not qualify due
Bridge Company TMS”. Ms. Sullivan explained to me th
trademark name and that my scrambler was not trailer
my scramblet was trailer mounted by Specialty Mfg. (m;
other rides) (201-288-9367, 201-288-3560 or 973-565-
company as a ride manufacturer is now responsible for th
scrambler ride serial number 235-64. i

If you need to contact Eli Bridge Company regar j
stated that while she is recovering from surgey at home
(800-274-0211). Please contact e as 500n. as you can n ‘

Bullivan
g can assist
ank You

contact mumber: 904 343 8465 cell pbone (Fred Bvick) | |
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FEoM ’ FRX MO, Apr. 04 Z0B0 G2:290M P

ALL STREEL PURTABLE
iGEL

FERMIS WREELS

HCEOMP A NY
CORPORATRE D

ik g CASE AVENUE
JACKEDHVILLE, ILLINOIS 83640-14913

4 April 2000

Mike Reinhan
Fiorida Inspector
rax-—BL0-822-2330 £ 50- 455 .9023

Dear Mr. Reinhart:

Right after | talked with you on March 23, | imnmediztely calieg Carl
Dills. He was out of the office, but | left a message on nis voice mail. | did
not hear from him until a fax amived yesterday.

His reference to the use of Klik-pins vs. R-pins (hairpin cotters)
came from our fold-out Scrambiler Inspection Check List, which | prepared
' sOme years ago.

On page 2, it says.
Klik=pins
Recommend Kiik-pins be used where pessible.
Klik-pins with one end of ring out of its hole should be
thrown away.

On page 3, it says:
Hairpin cotters
Hairpins should snap in place with no loaseness after
installed.
Hairpins driven all the way in to big ioop should be
thrown away.

As | toid you, this is a recommendation and not a mandatory
requirement. A good R-pin can be a good safety device, and any
ingpector who finds a loose R-pin after it has been inetalled has svery right
to require that it be raplaced.

PHONEBE: BAO0O-27dw0311 - 21 ¥-2d48.01748 . FAX J17-470-01023




Eli Scramblers

Subject: Eli Scramblers
Date: Fri, 24 Mar 2000 07:59:25 -0500
From: Michael Rinehart <rineham@doacs.state.il.us>
To: Ron Brooks <brooksr@doacs.state.fl.us>, Randy Fleck <fleckr@doacs.state.fl.us>,
Jerry Callahan <callahj@doacs.state.fl.us>, CIiff Groscurth <groscuc@doacs.state.fl.us>,
Brad Mosher <mosherb@doacs.state.fl.us>, Larry Cook <cookl@doacs.state.fl.us>,
Allan Harrison <harrisa@doacs.state.fl.us>, Timothy Simpson <simpsot@doacs.state.fl.us>,
Carlos Corvo <corvoc@doacs.state.fl.us>, Moe Hayes <hayesm@doacs.state.fl.us>,
Gary Fisher <fisherg@doacs.state.fl.us>, Hunter Lyles <lylesh@doacs.state.fl.us>,
Jerry Winters <winterj@doacs.state.flus>, Charlie Stegall <stegalc@doacs.state.fl.us>
CC: "Rommes, Isadore" <rommesi@doacs.state.fl.us>
BCC: "Dills, Carl" <carl.dills@kyagr.com>

The following letter, copied below verbatim, came 3/23/00 from Eli Bridge Company, signed by William
C. Deem, Chief Engineer, and though it is a "recommendation”, not a requirement that Klik-pins be
used please keep it in mind during your inspections.. Mike.

"For a number of years we used R rings, otherwise known as hairpin cotters, for assembling
Scramblers. We found that too often those who were assembling the ride would hit the hairpin with a
hammer to drive it on. Sometimes they were driven on so far that the hairpin was permanently spread to
the point that it could no longer secure the pin to which it was attached. A safety device that does not
work is often worse tan no safety device.

"An R-ring that will still snap firmly onto a pin is still a good device, and we have never sent out a
bulletin prohibiting their use. However, we have found the Klik-pins to be much more reliable as safety
devices. They are easier to install than R-pins, and in our experience are much less likely to become
damaged.

"We do not recommend that R-pins be replaced with Klik-pins, but we have no objection to R-pins
being used if they will snap firmly onto the pins.

"Sincerely,

"William C. Deem, Chief Engineer
"ELI BRIDGE COMPANY"

tofl 3/24/00 7:59 AM
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23 March 2000

Amusements of Hamburg
Fax: 850-488-9023
Attention. Sandy

Gentlemen;

For a nuimhér nf yaars wa 1isact @ ringe, othoradoo lcnown a0 hairein
cotterd, v wswsuinbling Soramblera. We faunda wat 100 ollen Liose who

wers assemtling the ride would hit the hairpin with a hammer to drive it
on. Scmetimes they were driven on so far that the hairpin was
permanently spread to the point that it could no fonger secure the pin to
which it was attached. A safety device that does nat work is often worse
than no safsty devica.

An R-ring that will still snap firmly onto a pin is still a good device,
and we have never sent out a bullefin prohibiting their use. However, we
have found the Klik-pins to be much more reliable as safety devices. They

ars easier to install than R-ping, and in our experience are much less likely
to become damaged.

We do recommend that R-pins be replaced with Kiik-pins, but we
have no objection to R-pins being used i they will snap firmly onto ping.

Sincerely,
e ioET
William C. Deem =¥ cBEhY &
Chief Engineer ] @5 5 s s AR
ELI BRIDGE COMPANY  §|a41
| L‘\‘i vAR 23 20406
;-w_-.s-.mmu:‘:-'-‘" T
FAIR RIDES 1127 = 0
PHONES: B800-274-0211 - 217-249-FT148 - FAX 237.-479-0103
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eftion: Mr. Fred Evick AL s niy Ty 5
* " Reference: Scrambler Serial No. 235.¢ AF Lrisa fow < a
-Dear sir; 7 vy e

With regard to Scrambler Bulletin No. v, gateg INUYSI L)
this bulletin was issued as a mandatory requirement over five
It is our understanding that you bought this ride under the oxpects
it was in compliance with our-bulletins, and discovering that the i
Florida will not allow you to operate so long as your Scrambler seats.
fiberglass inserts puts you in a very tight situation, TR

It is contrary to our policy to set aside bulletin requirements, .but as”
Chief Engineer | can appreciate your situation, and so | will authorize you -

L

necessary cushion parts for your Scrambler. L
We have materials on hand to make the cushions, but at the:
present time we have no completed parts in stock.  On recelpt -of iyGur. .
purchase request we would immediately begin making them. , e
Our original concern which caused us to issue the builetin was.the -
difference in clearances, which we felt represented a hazard,:basedon<
our 42 years of experience with over 480 Scramblers. D
You must watch particulardy the small children to be sure t
are securely seated in each seat, and be prepared to stop immedi

3 Sincerely,
| William C. Deem
Chief Engineer

ELI BRIDGE COMPANY

v

- . “248.7148 + FAX 217.479-0108
PHOMNES: BOO0-274-0211 217~ . -

B o - - +~-r B r




MavY-83-1995 13:36 FROM ELI BRIDEE CErPFNY

“‘.‘l-"
2 case AVENUE
AGKSONVILLE ILLINOIS B2850C- 1493

|MPORTANT |
; ) QR 0. ANDLIMAY S BMATION
1 ER AW, IETHE READEROFTHIS MESSAGE ISNOT
HE lNTENDED REOIP!ENT OR THE EMPLOYEE OP- AGENT HESPONSIBLE FOR DELIVE.RING THE MESSAGE TO THE INTENDED RECIPIENT,
OU ARE HEREBY' NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION, OR COPYING OF THIS COMMUNIGATION IS STRICTLY PROHIBITED.
YOU HAVE RECENED THIS COMMUNICATION IN ERROR, PLEASE NOTIFY S IMMEDIATELY BY TELEPHONE, AND RETURN THE QRIGINAL

IESSAGE TO US AT THE ABOVE ADDHESS VIA THE UNITED STATES POSTAL SERVICE. THANK YOU.

Fax 4 90u-hB0-5023

O Florldas Depam'bment of Agricult.ure

!\TTENTION

FROM ,wulim Go Doem, PuBe cax 4 217-479-0103

su'""“ .GT Scmb]ar Sarial No. LT=57 .

DATE 3“” 1995 f o TIME:
‘TOTAL PAGES __ CONFIRMATION REQUESTED: P.O. #:

2 Many yea:ra a.go I conducted tests b.ere at the factory to determine the effect om

‘: braking o£ the Scrambler if onl;r oné breake was uswm'_ﬂm_——é
‘brakmg fom a.ppl:lea by the b:-ake cable is distri.butedmm;_‘nzakﬂ_w————

'what wa call 'l'.b:e brake e ua:u.zer 8O tha.’c half

In ou:' opini.m, there is no safety hazard involved in the use nr a:

'  singls brake We would recommend that tbg{mkem ueEunrake operation as
e O o

soanasha"au o romot.e lon rlifeinhisbﬁﬂfe om&
C s y P 2 4 BV ‘1055 AX 217-478-01023

,""PI-IONEB " mpg-274-0214 + 217-2

BUREAU OF
FAIR RIDES INSPECTION 1076l P.01

T o T



ALL STEEL PORTABLE

FERRIS WHEELS

L FowER unITs

GE COMPANY

INCORPORATERD
L B0 CASE AVENUE
JACKSONVILLE, ILLINDIS 626530.9%s93

Toll-free WATS line (800) 274-0211 is available in ali S0 states
during normal business hours, 8 A.M. to 5 P.M,, Monday through Friday, except holidays.

NGEL Scrambler® Bulletin No. 9
y Applies to ALL Serial Numbers

— -
— —

DATE: November 16, 1994
SUBJECT: Scrambler® Seat Fiberglass Inserts

Fiberglass seatinserts are being manufactured and sold to owners of Big Eli® Scramblers®. These inserts are notmanufactured
by Eli Bridge Company. In our testing and many years of working with customers regarding their Big Eli® Scramblers®, we
be”  1we have developed a seat design that has stood the test of time. Eli Bridge Company does not contjone norauthorize
the woe of these fiberglass seat inserts on Big Eli® Scramblers® and believes that all who are using them cught to be warned
not to use them and to promptly replace any in use with a seat cushion design meeting Eli Bridge Standards.

Very early in the history of the Scrambler®use, a Scrambler®ownersuggested that we raise the front edge of the seatto provide
abetterfeeling of security for the passengers. Weinvestigated andfoundthistobea valuable improvement, it was immediately
incorporated into cur design, and we have continued to use this feature throughout the 39-year history of the Scrambler®.
The seat cushion we are currently supplying is 3-3/16 inches high ofi the back side, and the highest part of the seaf cushion
is 6-1/2 inches high on the front edge, measuring back from the rounded front edge of the cushion 1-7/8 inshes from the tront
vertical surface of the seat cushion,

In the case of the fiberglass shells, they do not incorporate this raised front edge. Our investigation of these fiberglass shells
leads us 10 conclude that they jower the security of the passengers.

Therefore, it is mandatory that the use of these b  of these fi ems.s_amwmwmw.

Lee Sullivan

Chairman of the Board
Eli Bridge Company

PHONES: BOO0.274-0211 + 217-2348-7148 + FAX 217-470.0103




ALL STEEL PORTABLE
pro,

FERRIS ‘WH EELS

il y 'V I
KGE COMPANY
\ INGC ORPORATETD

p ao0o0 CASE AVENUE
JACKSONVILLE, ILLINO!S 6265G-1493

Toll-free WATS line (800) 274-0211 is available in all 50 states
during normal business hours, 8 A.M. to 5 P.M., Monday through Friday, except for holidays.

Scrambler® Bulletin No. 8
Applies to ALL Serial Numbers

DATE: March 15, 1993
SUBJECT: Weld cracks at the bottom of the center pole.

Ine method hat nas aiways been used 0 assemnbie Hie statiohary Center pGie 1o Ine
stationary base is as follows:

1. The bottom end of the stationary center pole is carefully machined to size.
2. The stationary base top and bottom 1/2" plates are line bored slightly smaller than the
outside diameter of that part of the stationary center pole which fits inside the stationary

base.

3. The stationary center pole bottom end is cooled with dry ice until the outside diameter
has shrunk down smaller than the inside diameter of the holes bored in the stationary base.

4.The stationary center pole is then slipped into the stationary base all the way, andallowed
to warm up to room temperature. At room temperature, the stationary center pole is firmly
locked into the stationary base.

5. The entire assembly is then turned upside down, and the very bottom end of the
- tationary base is completely welded to the bottom plate of the stationary base.

PHONES: 800-274-0211 - 217-245-7145 - FAX 217-479-0102




Pzage 2
Scrambler Bulletin No. 8

~Qur first indication of any problem with this weld cracking occurred on a Scrambler which
nad beenin service for nine years. Since that time there have been several others reported
tous, butthey still represent a very small percentage of the Scramblers in service. In each
case the Scrambler had been in use for a number of years.

In analyzing the forces acting on this weld connecting the stationary center pole to the
stationary base, there were two factors involved:

A. The weld was located between two very rigid structures. The pole was a 10 inch
diameter tube with a 1 inch wall thickness, and the bottom plate of the stationary base was
1/2 inch thick and 60 inches wide. The molten weld metal, in cooling, wanted to shrink but
could not because of the rigid parts it was connecting. This resulted in built-in shrinkage
stresses that over time tend to relieve themselves by plastic deformation or by cracking.

B. The rotating structure was held on the stationary center pole with a tapered roller bearing
atthe top and bottom of the stationary centerpole. Itisthe nature of taperedroller bearings;
when used in pairs, that the normal radial loads produce thrust loads that want to push the
two bearings away from each other. Inthe Scrambler application, the bottom bearing was
Incated against the top of the stationary base. The top bearing pushed against a plate
-olted to the verv top of the stationary center pole. This thrust against this top plate
produced a force acting to pull the stationary center pole out of the stationary base, and
this was resisted by the interference fit between the stationary center pole and where it fit
inside the stationary base, plus the weld on the very bottom of the pole. o

These two factors appearto be responsible for any weld cracking which has been reported
tous. . . : L :

If there is any uprooting of the stationary center pole out of the stationary base, this allows
separation between the two tapered roller bearings, and this then allows the top of the
center pole to sway. This is usually the sign that a problem has developed. Swaying of
the center pole will then allow the unit pole to dip closer to the ground until eventually it
would strike the drive unit if the problem is not corrected.

Occasionally, the top hole of the stationary base has been found to be hammered out so
‘thatthe poleisno longer tightinthe hole, but our experienceisthatthis has never happened
until after the weld on the bottom has cracked out. :




Péqge 3
Scrambler Bulletin No. 8

HOW TO- CHECK TO SEE IF THERE ARE ANY CRACKS IN THIS WELD THAT
SONNECTS THE STATIONARY CENTER POLE TO THE BOTTOM PLATE OF. THE
STATIONARY BASE

1. On a portable ground-model Scrambler, look underneath when the base section is on
the ramp coming out of the trailer. Clean off the weld area thoroughly, and wire brush it if
necessary to see the weld area clearly.

2.0n a TMS Scrambler, the bottom of the base section can always be observed when the

front end of the trailer is raised and connected to the tractor. Here again clean off the weld
area thoroughiy to check for cracks. :

3. Inspecting a Scrambler permanently located in a park will be most difficult, since there
would normally be no time when this part of the base section exposed to view. Somehow
itis going to be necessary to make this inspection, and this may require dismantling the
Scrambler and lifting or turning the base section so the bottom side can be viewed.

WHAT TO DO IF YOU FIND CRACKS,
LT s BIRRY it

“a __ R AP P I BT DA I T
. viedsule e 1eigul 01 aily Ciack ana Jetsiming t i

2. Contact Eli Bridge Company, and describe any cracks and where they are focated.

3. Depending upon the nature of the problem, we will recommend a repair procedure.
Where there is severe cracking resulting in weaving of the center pole, then it will be
recommended that the entire base section (rotating and stationary base) be returned to the
factory for rebuilding. In our established procedure, the entire unit is disassembled, beat
out holes in the stationary base will be re-welded and re-bored to original dimensions, and
the stationary center pole is built up and re-machined to original dimensions.

THIS INSPECTION IS CONSIDERED MANDATORY ON ALL SCRAMBLERS AND TMS
SCRAMBLERS TEN YEARS OR MORE OLD. e

EL! BRIDGE COMPANY

~-2 A. Sullivan
Chairman of the Board
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8 October 1991
Subjects CRACKS IN SCRAMBLER SEATS
A. Inside, outside, and back skins
1. These gkins are made of 202L Alclad aluminum,
2+ Repairs to the skins cannot be made by welding, and is not authorized,

3s Most damaged areas can be repeired using pull-throvgh rivets and standard
repair parts with instructions available from Eli Bridge Company.

B. Front, nmiddle, and back ribs
A+ These ribs are made of 6061-T6 aluminum,

2. The major strength of each ridb is developed by the rib flanges to which
the inside and outside skins are riveted, The primary purpose of the face
of the rib is to separate and support the flanges.

3. This type of aluminum is weldable,

L. Unless welding achieves full penetration along the face of the rib as well
as in both flanges the full strength of the rib cannot he developed.

5. Our experience has been that any field welding of these ribs has not always
achieved full penetration, and in some cases where the flanges were cracked
through, there was ne welding of the flanges.

6. Cracked or breken ribs must be replaced. Because the ribs are directly tied
into the support structure, fasteners other than pull-through rivets are
used in the structural convections. We believe that field repairs to
Scrambler seal ribs should not be atlempted, and that seats showing signifi-
cant cracking in the seat ribs should be returned to the factory for repairs
which will return the seat to its fully functionsl originsl strength,

7. Because of the demonstrated uncertainty of the quality of f£ield welds on
Scrambler seat ribs, and after reviewing design criteria, it is the position
of Eli Bridge Compamy that we do not authorize, recormend, encourage, or condone
the use of welding for repair of cracked Scrambler seat ribs.

Woliinn Q. Qs
William C. Deem, Engineer
ELI BRIDGE COMPANY

PHONES: 800-274-0211 +« Z17:.248=71486 + FAX 217-4708.-0100
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August 12, 1976

URGENT WARNING

Dear Scrambler Ride Owner:

Oon June 2, 1976, it was reported to us that a Unit Pole had fractured on

a Scrambler ride, just above the top end of the gusset extension plates.
This was the result of being dropped on blacktop surface. It and the other
two Unit Poles from that ride were immediately taken by Eli Bridge Company
to a consulting engineering service in Urbana, Illinois, for testing and
evaluation. We have not yet received the results of this evaluation.

Yesterday we were advised by a state ride inspector that a hairline crack
was discovered in the Unit Pole of a 1961 model BIG ELI Scrambler ride, in
the same area where the Unit Pole mentioned above had fractured. This is
the first report since 1968 of a Unit Pole crack apparently resulting from
normal operation.

As vet we do not know why a crack should have occurred, nor a suitable repair.
We will not be able to approach these subjects until we receive the results
and recommendations from the testing currently being conducted in Urbana.

In the mean time, you need to be aware of the possibility of a Unit Pole crack—-
ing or fracturing, and to remind you of the extreme hazard of a Unit Pole
fracture. If the ride is being operated at the time of a complete fracture of
the Unit Pole, this could allow the bottom sweep and the cluster of four (4)
seats to drop suddenly to the ground with most serious results to the ride and
passendgers.

Your Unit Poles should be inspected very carefully every day for such cracks.

If any cracks are found, even hairline cracks, the Unit Pole should be taken
out of service immediately. DO NOT operate any Unit Pole that is cracked or
that you suspect may be cracked. You should also keep in mind that if one of
the Unit Poles is cracked, the other two have been operated under similar condi-
tions.

For a limited period, we will make replacement Unit Poles available, in sets of
3, at half price. This is with the understanding that the old Pole, being re-
placed, would be returned to us (prepaid) for our inspection. Cash Price of one
(1) Unit Pole (without gear) is $655.00 fob our factory. Under this limited
offer, all 3 Unit Poles (without gears) can be purchased for 5982.50 f. o. b. our
factory, plus applicable tax--if any.
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SAFETY BULLETIN

SECONDARE LATCHING DEVICE
for Seat Handlebar of

ni¢ ELI goratmbler ride.

In 1973 it became mandatory in the state of california that rides such as the
pIG ELI serambler vide be equipped with secondary 1atching devices On the seats,
in addition to the normal primaxy latch. It was intended that +his secondary
latching device prevent yhe handlebar from opening, OF peing easily opened, even
if the primary locking daevice should fail to function.

In accordance with the california requirement, Eli Briagé Company developed and
tested such & device. It was approved for use in california. and was made
available to 511 owners of BIG ELI Scrambler rides operating in that State.

At the conclusion of the 1974 amusement season we contacted owners whooce geats
nad been equipped in this manner for the past two seasons, asking to knovw thelr
experience and comments. Baged on the vexry favorable regponse received, gtarting
with 1975 models (Serial No. 416) all nev BIG ELI serambler yides have been
equipped 1im this manner.

This secondary i1atching device can be easily added to any Scramblex ride that is
equipped with aluminum handlebars. For the added protection of your passengerss.
we strongly urge you Lo make this modification to the handlebars and seats of
youx BIG ELI Scramblex ride.

Back in earxly 1973 we offered this modification kit complete. for 12 seals., at

the price of $288.00 (f.0.b. our factory). The kit included 12 secondaxy 1atching
devices, necessaxy hardware, drill bit, 4rill templates. and instructions for
installation. Te encourage your purchase, installation and use of this equipment
on your BIG FLI Scrambler ride = W€ offer this equipment to you at the sane price
we were guoting pack in 1973. Hdowever . this is a 1imited offer, for youYt prompt

acceptance.

tpstallation is quite simple. In addition to the above, you will need a hand
pop-rivet gun capable of setting 5/32" diametex rivets, and a hand arill. It is
estimated that jnstallation of all 12 gecondary Latching devices will regquire

approximately 3 houxs of your time.

some older nodel sorambler rides (1959 Model . gerial No. 101 or older) are gtill
equipped with old-style steel handlebaxs. 7o use this gsecondary latch podificati
these rides would also have to be aquipped with aluminum handlebars. You will
£ind aluminum handlebars quoted in your ccrambler ride paxts List.
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DIRECTIONS FOR INSTALLING A SECONDARY LATCH ON A SCRAMBLER RIDE SEAT

These instructions apply only to Scrambler seats equipped
with aluminum handiebars.

1. Use a 5/32" punch to push out the roll pin holding
gach rounded knob in the end of the handlebar, as
shown in Picture No. 1. Then remove the Knobs.

2. Haok the handlebar drill template over the top of the
hendlebar and butt it against the outer end of the
handlebar as shown in Picture No. 2. With a 3/16"
drill, drill a hole through the front side of the tube at
the top of the handlebar, and then do the same with the
tube at the bottom of the handlebar. These two holes in
the template are enciteled in the Picture. CAUTION:

e ‘ DO NOT DRILL THROUGH THE BACK SIDES OF

1 THE TUBES.

3. Each long plug has a 3/8” hex head bolt screwed in the
end, Insert the plug into the tube of the handlebar, and
shove it in unti it is flush with the outer end of the
handiebar, Turn the plug sround unti! you ¢an see the
hole in the plug through the hole you have just drilled in
the tube. Line up these two holes as well as you can,
insert the 3/16" drill all the way in and finish drilling
through the back side of the tube, as shown in Picture
No. 3. In this way the hole will be lined up all the way
through. Install the round head, 10-24 screw, 1-14" long,
through the hole and secure it with a seif-locking nut.

4. tLay the skin template against the side of the seat and
locate it in position by inserting the stem of a rivet
through the only hole that is in a corner of the
temnplate, and then insert the stem of the rivet through
the hole in the rivet head in the top front corner of the
seat. Line up the front edge of the template with the
front edge of the seat, and insert the stem of a second
rivet through the other hole in the front edge of the
template and into the hote in the rivet head underneath
the terplate. This locstes the template accurately, There
are four holes remaining in the template. Using a No, 20
drill, drifl one of the holes inta the seat skin, and slip a
rivet throtgh the tempiate and seat skin to
keep them lined up. DO NOT SET THIS RIVET. Then
drilt the second hole, which is near the first hole. See
Picture WNo. 4. Repeat the procedure with the other
two holes. ‘

5. Remove the template and install the two brackets on the
side of the seat. The top bracket is the long one, and
the hook must be on the bottom side. On the bottom
bracket the hook must be on the top side. The two holes
located by the termplate for each bracket are for the top
front and bottom rear rivet of each bracket, Set the two
5/32" rivets in cach bracket. Sze Picture No. 5.




10.

"This completes the installation of the secondary lateh,

HULO—=2>2—12200 1o+ do0  Frull ELl bRllae urirRieg rd S oo Tl o L ==

With a No. 20 drill, drill through the remaining four
holes in the top bracket 10 locate matching holes in
the seat skin, and then do the same with the three in
the bottom bracket. Then install the 5/327 rivets.

install the chain with the end link {aid on top of the
bracket snd pointed straight out, sway from the seat.
The round head of the 10-24 screw (%" long) and the
washer go on the top of the chain fink, and the
self-locking nut goes underneath the bracket,

Install the handtebar bracket on the end of the handtebsr
with the two 3/8".18 hex head boits, 1" long, end be
sure there is an internal lockwasher under the head
of each boit,

The locking pin will drop in place freely it all parts
have been instalied correctly.

and it is shown in Picture No. 6.
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oo, South Carolina Depsrtment of Labor : Fax g: 003=73u-5741

Columhia, South Carolina

ATTENTION: Mre Jim Cates

PROM; Willism C, Deem, P. E. FAX §:

SUBJECT: Flberglass insert in Big Fll Serambler seats

BATE: 9 March 1592 TIME:
TOTAL PAGES: 3 CONTPIRMATION REQUESTED: £.0. §:
MESSAGE:

Some of our own requirements for the Big E1J Scranmbler seat:

Ae It ia mandatory that there be a cushioned pad on the passenger's right,

B. The seat cushion must be 7 inches high at the front, and 3-1/2 inches at back. -

Ce 'fhere mist be an absence of pinch .pdint-s.

D, The seat cushion must be physically retained within the seat.

E. The gseat cushion mst be of such rriirhional surface %o mininize sliding,

Fiberglagg construction can be exiremely variable in strength, déiag_ndm the

regin typw and quantity, the thickness of the lamimate, the orientation of the glass

£ibvers in spray-up, mat, or woven form, and the amount of reinforcememt.

Ye have po information sbout the strength of any {iberrlass shell being

' -
marketed, nor the methods of mamfacture. Furthermore, we have no control over any

such mamfacturing operation. There mey ¢or may not be lnherent hazards in th%

%;, ot
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pared to gtand behind cur own products, but we cannot be

article.

Consequently, we cannot dpprove, recormend, or authorize the use of a fiverglass

shell that may be made by others for use in Big Eli Scrambler seats. We are pre~

responsible for what others

- Wetlam O, dpon,

William C, Deemn

Reglstered Professional Engineer
Eli Bridge Compsny

nay or msy not do,
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of 270 pounds. Total passenger weight on the Wheel: Six seats
at 270 pounds for a total of 1,620 pounds.

Revolutions per minute: 7.0 RPM.

Direction of travel: Counterclockwise rotation when viewed
from the operator’s position.

The Little Eli Wheel (Trailer-Mounted):

1.

4.
5.

Height restrictions: Passenger must be no more than 48" tall
in order to ride. Very small children must be accompanied by a
larger child.

Weight restrictions: None, except as limited by the available
space in the seat. ASTM Code requires a load capacity of 90
pounds per person.

Passenger weight per seat: Three 90 pound persons for a total
of 270 pounds. Total passenger weight on the Wheel: Six seats
at 270 pounds for a total of 1,620 pounds.

Revolutions per minute: 7.0 RPM.

Direction of travel: Counterclockwise rotation when viewed
from the operator’s position.

The Standard Big Eli Scrambler:

1.

2.

3.

4.
5.

Height restriction: Passenger must be a minimum of 48" tall in
order to ride alone.

Weight restrictions: None, except as limited by the available
space in the seat. ASTM Code requires a load capacity of 170
pounds per person.

Passenger weight per seat: Three 170 pound persons for a total
of 510 pounds. Total passenger weight on the Scrambler: Twelve

seats at 510 pounds per seat for a total of 6,120 pounds.
Revolutions per minute: 11.4 RPM.

Direction of travel: Center pole turns clockwise when viewed
from above, and the unit poles turn counterclockwise.

The Deluxe Big Eli Scrambler:

1.

2.

Height restriction: Passenger must be a minimum of 48" tall in
order to ride alone.

Weight restrictions: None, except as limited by the available
space in the seat. ASTM Code requires a load capacity of 170
pounds per person.

Passenger weight per seat: Three 170 pound persons for a total
of 510 pounds. Total passenger weight on the Scrambler: Twelve
seats at 510 pounds per seat for a total of 6,120 pounds.
Revolutions per minute: 11.4 RPM.

Direction of travel: Center pole turns clockwise when viewed
from above, and the unit poles turn counterclockwise.

.S. Scrambler (Trailer-Mounted):

Height restriction: Passenger must be a minimum of 48" tall in
order to ride alone.

Weight restrictions: None, except as limited by the available
space in the seat. ASTM Code requires a load capacity of 170
pounds per person.

Passenger weight per seat: Three 170 pound persons for a total
of 510 pounds. Total passenger weight on the Scrambler: Twelve
seats at 510 pounds per seat for a total of 6,120 pounds.
Revolutions per minute: 11.4 RPM.
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B June 1079

CTO VI TIT MAY CONCERN:

There have been broughlt Lo our atlention perhans thres instances where the
socknt head shoulder screws holding the 138 tooth internal sear Lo Lhe botblom
side ol the rotating base have loosenecd. In one case, all 12 shoulder screws
backed out, the gear came comnletnly loose, and dropped down, Sinen more than
LSO Scramblers are in service, this has been a oroblem for no more than about 13
of them, so far as we know. We do not belleve this iz a high risk situaltion, but
after first learning of these screws loosening, we have drilled the hoads of the
shoulder screws and secured them to each other in pairs with safely wire on all
succeedinz Scramblers, beginning with Serial No. L0O2 delivered in 1973.

We do recommend that where a customer finds ANY ONE of the screws loose, that
We screws be removed one at a time, drilled with a .125" diameler hole through the
head of the:screw, .1h1" (9/6L") down from the top of the head, b~ rTeplaced and
then safety wired in valrs of shoulder screws using three [(eecbt of 19 gape stove
pipe wire. The safety wire should be installed in such a way that ib will tighlen
if eithar, or both, of Lhe scrows start Lo back out.

We have never used safely wire on the bolts holdin: the six BAll bearing
nillow bloeks suovortine the three rotating base drive shafts,  While we have no
nbjrction to this, 1! has nol been our recommandation,

()i OO ,@@m

William C. Neem
Chiefl Eneinecr
1L.T BRINGE GOMPAMY
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TNSTRUCTIONS FOR REPLACING OIL SEAL IN SCRAMBLER PINION CASTING ASSEMBLY

The original seal used in the pinion casting assembly was a Chicago Rawhide
wperfect® oil seal Part No. 15245, The manufacturer discontinmued that seal, and
we could not find an interchangeable replacement from any other manufacturer. The
closest seal in size was a Chicago Rawhide Part No. 15250. The original seal had
an outside diameter of 3,066", and the replacement had an outside diameter of 3.130".

Therefore, to replace the ceal it is necessary that the pinion casting assembly
be disassembled and the casting re-bored to 3.125" * oolse,

The following procedure should be used:

1., Remove the pinion casting assembly from the Scrambler, by taking out the six
cap screws that secure jt to the stationary base gear pot cover plate.

2, Remove the chain sprocket from the end of the shaft.

3, Remove the locking wire. It is 19 gage, dead soft iron wire, two feet long.
When the time comes to replace it, thread the wire through the bolt heads so
that loosening of the bolt will cause the wire to tighten, and then twist the
ends of the wire together tightly with four turns to keep it from unwinding.

k. Remove the six cap screws that were wired together., This releases the flat ring
bearing retainer so that it can be removed from the casting along with the bevel
pinion gear, bearing, hardened washer, lock washer, and adjusting nut. All of
these parts come out together and do not need to be disassembled.

5, The snap ring stays in the casting and is not to be removed.

6. The casting can then be re-bored to 3,125" * .0015¢

7. Then, re-assemble all the parts, and install it on the Scrambler

Special Machining Instructions:

The pinion casting was originally machined by gripping the casting at the small
end in a three-jaw chuck. All the turned faces on the casting were finished from that
one setup except for the facing of T of the small end, and that was done after the rest
of the machining was completed by reversing the casting in the chuck and gripping it
on the large diameter locating shoulder. To re-~bore the casting to the new larger
diameter, grip the casting in a three~jaw chuck on the larpge diameter as if you wvere
poinpg to face off the small end, Check the oripinal seal diameter with a dial indl-
cator to be sure that the bore is runnine true before re-boring to 3.126" T o015,

" - v S v s
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May 19, 1977
RE: Scrambler Ride Unit Poles

Dear Scrambler Ride Owner:

Last August l2th you were sent a letter warning about possible cracks in
the Unit Poles of the BIG ELI Scrambler ride. We informed vou that two
such cases had been reported to us, that those Unit Poles had been secured
and sent away for testing, and that we would be in contact with you again
as soon as test results were received. At long last we have received and
evaluated the report from the consulting firm in Urbana, Illinois.

A copy of "Conclusion Based on Examinations” is enclosed. The entire report
is available for examination at our office.

As indicated by the enclosed, the hairline crack reported in our August 12th

letter was not confirmed by this examination. So, the only crack/fracture

that we definitely know about is the one that occurred on June 2, 1976, as

the result of a Unit Pole being dropped from the back of a semi~trailer onto
- a hard ground surface. Although our letter of last August was sent to all

owners of BIG ELI Scrambler rides, ne further reports of cracked or fractured
Unit Poles have been received.

You will notice that the opinion expressed by the enclosed indicates that

the failure that did occur on June 2, 1976 was "the result of the application
of a dynamic lcad when the unit was dropped and impacted the ground surface”,
not a failure resulting from normal operation. So, based on the examinations
performed at Urbana, Illinois, and the lack of any substantiating reports of

cracks on any other Scrambler ride, it would seem there appears to be no
reason for further concern.

HOWEVER, the full report does include two recommendations which need to be
specifically mentioned at this time:

(1) The report does recognize that the material now being used in the
construction of Unit Poles is superior to that which was used prior
to 1969, with the recommendation that, "This practice should be
continued and owners should be encouraged to replace the (unit) poles
on their (older) model equipment if they have any reservations."

(2) With reference to the older style unit poles, the report further
reccommends, "Most importantly, extreme care should be exercised in
loading, unloading, assembly and disassembly of the unit (pole).
Impact loads, unnecessary and potentially harmful distortions, mis-
handling or other abuses of the poles must be avoided.”
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Pear Scrambler ride Owner:

RE: Removable Slip Clutch & Pinion Assembly
for BIG ELI Scrambler ride.

Beginning with BIG ELI Scrambler ride Serial No. 92 (1959 model) all new
Scrambler rides have been equipped with a Removable Slip Clutch and Pinion
Assembly in the bottom sweeps. This has been a major improvement to the
ride, permitting the clutch assembly to be removed from the sweep for easier
replacement of the clutch disc or other clutch maintenance.

The removable slip clutch assembly was designed for long life and easier
maintenance and can, with the slight modification that is necessary, be
fitted to older model Scrambler rides. This is a modification that can be
made "in the field", and many owners of earlier models have already made
this conversion. If your Scrambler ride has not already been so modified
then this letter is MQST IMPORTANT TO YOU.

although the old style slip clutch assembly and drive shafts were discontinued
as standard equipment seventeen (17} years ago we have, as a service to owners
of these older model rides, continued to make repair parts for this obsoclete
clutch equipment available. We will continue to furnish clutch discs and
other parts as long as our current limited stock will permit. However,
circumstances beyond cur resonable control make it necessary to inform owners
whose rides were originally equipped with the older style clutches that
certain castings and other parts will no longer be available.

It is therefore recommended, if you have not alrxeady done so, that you convert
your Scrambler ride to the new style removable slip clutch assemblies at this
time. You will find the items necessary for this conversion listed on page 16
of your current Scrambler Ride Parts List, as follows:

3 #24Al1 000 Long Drive Shaft Group @ $377.75 each ....... cewe.. 51,133.25
3 #RC-6018 Coupling Chain @ $6.70 each ..........cninavnnnn 20.10
3 #24A3 000 Removable Slip Clutch & Pinion Assy. @ $526.40 ea... 1,579.20

Total Cash Price, f.o.b. our factory ............. . §2,732.55

We encourage that you purchase and install this eguipment on your Scrambler
ride at your very earliest convenience.

Very truly yours,
ELI BRIDGE COMPANY

Parts Department
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August 15, 1975

RE: BIG ELI Scrambler ride, equipped
with A/C gasoline motor power.

Dear Friend:

Of major concern to you and to us has long been the operator who overspeeds

the Scrambler ride. Your operator may be doing this without your knowledge.

We would certainly hope he is not doing it with your approval. Operating the
Scrambler ride beyond recammended maximm speed can damage the equipment itself,
and it can present circumstances that lead to passenger injury.

Even though the maximum cperating speed of the gasoline motor unit is pre-set
before the equipment leaves our factory, we do recognize that some operators

find ways to by-pass this setting in order to operate the ride in excess of
recommended capacities.

You should be interested in the facts that are outlined on the reverse side.
The man who operates your Scrambler ride at excess speed 1is damaging your
equipment; he is discouraging people from riding, or at least from riding the
second time: and, in some cases, he is even injuring your customers. Many

persons cannot take the excessive speed without getting bruises or even broken
bones.

To avoid this overspeeding problem, some owners have replaced their gasoline
motor with the electric motor unit. Others have been reluctant to do this
because of the cost involved or because their gasoline unit is still service-
able. There are others who prefer the sound of the gasoline motor operating,
feeling it provides "action advertisement' for the ride.

We are pleased Lo inform you that it is now possible to effectively limit the
maximum operating speed of the gasoline motor unit - at very reasonable cost.
The enclosed brochure will introduce you to an overspeed device that has been
designed for this specific purpose. It measures the operating speed of the
motor. If your operator cheats on the speed of the ride, with this equipment
installed, the red warning light will come on and the gasoline motor will
"shut down' until it comes back to recommended speed.

As you can see by the enclosed instructions, this is equipment that you can
easily install. Your cost, f.o.b. our factory, is $325.00. We have these

wnits in stock, available for prampt shipment following receipt of your firm
order.

Very truly yours,
FLY, BRIDGE COMP

4

RLG/pc Robert L. Garner
Encl: 2
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WARNING

The BIG ELI Scrambler ride should never be operated beyond the maximmm
recomrended top speeds —

11.0 revolutions per minute of the center pole, when powered with
gasoline engine;

11.4 revolutions per minute of the center pole, when powered with
electric motor.

The following table will show what happens to the loads on the structural

members, and the seats, when the speed is increased beyond the recommended
maximms:

Center Pole Per Cent Approx. force against
Speed of end of Seat with 600 1b.
(R.P.M.) Overload passenger load
11.0 % 695 1bs.
11.4 7.4% 747 lbs.
12.0 19.0% 827 1bs.
12.5 29.1% 897 1lbs.
13.0 39.6% 970 1bs.
14.0 61.9% 1,125 1bs.
15.0 85.9%% 1,292 1bs.
16.0 115,.0% 1,494 1bs.

Your operator may tell you that it "is necessary'' to operate at 12 or 14 or
16 r.p.m. in order to give the customers a "good" ride, and that "it doesn't
hurt the equipment'. DON'T BELIEVE HIM. Look at the above figures. At the
recommended maximm speed of 11 r.p.m., three 200 1b. passengers will exert

a force against the end of the seat of approximately 695 lbs. But at 16 r.p.m.

these same three people are exerting a force twice as great, equal to having
six 200 pound people in the seat.

It is obvious from these figures that going above the recommended maximum

speeds can very quickly put excessive structural loads on the Scrarbler ride's

load carrying members, loads for which they were not designed. But of even
greater importance, this is very hazardous to the passengers.

You would not allow your operator to load four, five, or six 200 lb. adults

into each seat of the ride, even if he could manage to squeeze them in. You
know this would overload the ride. You know this would be dangerous for the
passengers. You would prevent this from happening.

Keep in mind that operating the ride at faster than recomended speeds ALSO
overloads the ride, almost as though your operator was putting additional
people into every seat.

It has been demonstrated that excessive speeds are not necessary to get good
business with the Scrambler ride. One Scrambler ride reportedly carried over
one million passengers in a single year, and it was operating at less than
the maximum recommended speed.

(\)
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INSTALLATION OF OVERSPLED SWITGCH FOR ALLIS-CHALMERS ENGINE
I INTRODUCTION

The Scrambler Overspeed Switch is an electroni¢c sensor that mounts on the Scrambler
Power Unit, It receives speed information directly off the ignition system. When the
engine is run above the recommended speed, the Overspeed Switch momentarily shuts
down the engine and lights the warning lamp. The switch has beendesignedto fit all
Allis~Chalmers Generator Equipped Power Units that retain their original e quipment.
When properly installed and maintained, the Overspeed Switch will insure operation of
your Scrambler within recommended RPM. Any attempt to overspeedtheScrambler be-
yvond its rated maximum centerpole speed of 11 RPM will cause the warning light to go
on and the engine to slow to the recommended speed.

II The following parts are needed for the installation:

1) one Overspeed Switch assembly with 4) one lamp assembly with wire and
wiring harness {see Figure 1) sleeve (see Figure 2)

2) four 5/16 X 3/4"hex head bolts 5) seven 5/32" pop rivets

3) four 5/16" Esna nuts 6) three #8 plain washers

7) three 1/8" plastic wire clamps

&, o

FIGURE ONE FIGURE TWO

[II MOUNTING THE BOX

1) Locate the box on the Power Unit as
showninFigure three , with the top and
side of the flange flush with the upper
corner of the angle beam, Mark the four
holes., Also see Figure Nine.

2) Centerpunch the marks onthe angle beam.
Drill first with a small drill like 1/ 8,
then redrill with a 3 / 8 size.

3) File the burrs from the holes.

4) Bolt on the box. The wiring harness
should face the engine,




v

2)

3)

4)

6)

MOUDMNMTING THE LAMPDP

Use the paper template as shown in
Figure 4 to locate twe of the live lamp
mounting holes . Centerpunch one cornar
hole and the off-center hole. Drill the
corner hole 5/32" and the off-center
hole 3/8".

The red warning lamp assembly has a
wire protruding. Thread this wire thru
the 3/8 hole in the engine cowling.In-
sert a rivet in the drilled cormmer heole.
The part of the lamp mounting plate that
reads "OVERSPEED,maximum centerpole
speed, eleven revoluticns per minute"
should face the brake lever side, sce
Figure 5,

Drill out the remaining three corner
holes using the lamp plateas a guide.
Insert and set the four rivets.

Next, the yvellow wire will be clamped in
several places insidethe heod to keep
it away from the fanblades. Figure 6
shows the three locations of the clamps.
An easy way to line up the holes is to
drop a weighted string over the brake
lever side of the hood. Lay it over the
rivet that is 1-1/2" from the hood joint
as shown,. Pencil in this line down the
side of the engine cover. Then, using
the top and bottom hood bolts, locate
the holes on the wvertical pencil line
using the dimensions from Figure 6.
Centerpunchanddrill the holes to 5/32".

Slip one of the plastic wire clamps on
the yellow wire so that the hole is to
the left of the wire,refer to Figure 6.
Position the clamp behind the top hole.
Make sure the wire lays ailong the in-
side of the hood.Insertarivet from the
outside and a washeronthe back of the
clamp. Set the rivet.

Dothe same forthe middle rivet, making
sure that the wire lays smocthly along
the inside of the sheet metal.The wire
is exposed between the middle and bot~

tom clamps.This path keeps it straighter.

2

S
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FIGURE FIVE
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FIGURE SIX
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Aring the yellow wire from the Overspead
Switch box up thruthe small hole shown
fin Figure 7.  Slip & clamp on it and
rivet tike the other two, at the bottom
hole. The spade connector should be
just above the clamp,

Connect the two vellow wires, Slip the
insulating sleeve down over the joint.
This joint permits the lamp to be un-
plugged for removal of the engine hood
during scrvicing.

CONNECTING THE WIRING HARNESS

Temporarily disconnect the battery for
this last section.

Find the larger of the two holes to the
right of the ammeter. Driil it cut to1/2".
Insert the toggle switch attached to the
red wire thru the hole from the back. The
ON/OFF plate should be on the front,
with the knurled nut over it.OFF should
be down. Make sure the switch is off.
Figure 8 shows the installed toggle
switch,

Connect the short red wire from the
toggle switch to the batterynegative on
the ammeter. This is the terminal closest
to the battery. Also refer to the diagram
on the Cverspeed Switch box.

Connect the white wiretothe same side
of the starter button that is connected to
the starter solenocid.

Loosen the nut helding the keyswitch so
that the switch can berotated for h=tter
access. Connect the black wire tu ..e
keyswitch terminal.

Connect the green wire to one of the nuts on the temperature gage. This is a con-
venient grounding place.

Recheck all the wiring. All the connections need to be made for proper operation.
Reconnect the battery. The completed installation is shown in Figure 9.

FIGURE EIGHT

TESTING

With the engine off, turn on the toggle switch. The warning lamp should come on.
Turn on the keyswitch and press the starter as you would normally do.

The engine should start and the warning lamp should go out. This is normal run-
ning. Dimness in the lamp indicates low battery. The engine won't start with -
out full battery voltage, '

To test overspeed, push the governor linkage on the instrument panel side of the
engine. The warning lamp should light at overspeed, and the engine will stop
firing. Releasing the linkage will return the engine to normal running.Continious
holding of the linkage will cause backfiring as the Overspeed Switch cuts in and
At cansing nossible damaae to the engine hlock .

v iy B T [ ——

RN
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VIl OPERATION
The only chang‘gwin operating procedure is in turning on the toggle switch before start- I
ing the engine. This applies power to the Overspeed Switch.

The engine will not
The toggle switch should be turned off when the engine

is
shut down. If it is not, the warning lamp will light as a reminder. l

start or run without it,

If you have any questions, call ELI BRIDGE COMPANY at (217) 245-7145,

o

m
V
O

FIGURE NINE

OVERSPEED SWITCH MOUNTED ON ALLIS-CHALMERS POWER UNIT
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March 11, 1968 .

Dear RIG ELI Scrambler Ride Owner:

In limited instances it has been rcportcd to us that a slight crack. and
even a complete break, has occurred in one or more of the three Unit Poles
of a Scrambler ride. When this happens it can be a severe hazard to any
passengers who may be riding at the time.

In all cases known to us the crack or break has occurred immediately above
the top of the four gussct plates of the Unit Pole. Due to the seriousness
and similarity of this problem, we turned the matter over to an outside firm
of consulting engineers for critical study and golution. Their investigation
revealed that this failure iz causcd by operation of the ride at spceds in
excess of that which is reccommended by Eli Bridge Gompany .

This finding is further supported by the fact that, to date, the failure has
occurred only on Scrambler rides that have been powered by gasoline motor.
It seems operators have the ability to bypass factory-sct specd limitation

on gasoline motors and "goosc" the ride to excess spceds, but have difficulty
doing this when the ride is equipped with electric motor power. Rut there is
no way to guarantec that this problem will not occur on clectric motor powered
Scrambler rides in the future.

To avoid this problem in the future, the consulting cngincers have made two
recommendations. TFirst, DO NOT allow your opecrator to "goosc' the ride to
speeds in excess of those recommended by the factory (the centerpole of the
ride should not turn more than 1l rpm when powcred with gasoline motor, -Or.
i1.4 rpm when powcred with clectric motor). Sccond, they have strongly
recommended that all Scrambler rides presently in operation be equipped with
additional gusset plates, as shown on the attached drawing. These cxtengion
to existing gusset plates are designed to give the Unit Poles proper strength
¢ .and safcty - cven though+a crack may have alrcady begun to form immediately

4

'abovc the orlqmal GUF“OLJ- i :

‘1t has becen p]nmly t—mtml thnt this (mlurc is caut;od Ly improper opcratlon,
not by a design failure. 1lowever, we do rccommcnd and strongly cncourage
that you immediately add these oxtonsion gu"sct plates Lo your Scrambler
rndo - BRTONRL you hogin your 1968 scason' 5 operation. These plates can E
casily bo installed in yOur own wmlmquartcr... or by a local machine/welding
shop. ' ‘
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? To further encourage this, Eli Bridge Company will male those extension. .
gusset plates available to all Scrambler ride owners without charge --if
ordered promptly. Your only cost of this shipment would be the transportation
costs. We have these plates in stock, available for prompt shipment on
receipt of your order.

An Order Sheet, with the extension gusset plates-listed, and a postage paid
envelope are enclosed for your convenience. Simply enter your name and
address as to where the shipment is to be made, and return the Order Sheet
to us. The plates will be shipped promptly. If you were already planning to
order other parts at this time, do not hesitate to add thosc itcems to this same
Order Sheet.

We believe you will find that these gusset plate extensions add to the
appearance of the Unit Poles. As a matter of fact, we have alrcady adopted
this design for Unit Poles being furnished with new model BIG ELI Scrambler
rides,

Do not delay, order and install these extension plates immediately. Wea
will make these plates available on a "no charge" basis for a limited time

l : only.
| Youré ycry truly,
ELIL ljRIDGE COMPANY
- - /
\C?fd.,cn’? ‘Xf}/i’zhuvf
RLG:fn
Encl: .

U .P.drawing : :
Order Sheet
envelope
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OPERATION AND MAINTENANCE OF BIG ELI SCRAMBLERS - .

Big Eli Scramblers first went into service in 1954, Nearly every Scrambler de-
livered since that time is still in service. From the beginning the Big Eli Scrambler
was designed and built for easy operation, maintenance, and replacement of parts as
needed. Eli Bridge Company has always been ready to help with any problems that
occur. Owners and operators have called or written the factory about their problems
of operation and maintenance, and through the years these problems have tended to be
much the same. These suggestions cover those questions most frequently asked. This
manual is divided into four parts: 1) Operation; 2) General Maintenance; 3) Seats; and
4) Lubrication. Each part is in alphabetical order, with cross-referencing to help you
to find the information you need. Keep this manual handy, and it should help you to

‘'solve many of the problems that arise. If you have a problem that is not covered, do

not hesitate to contact the factory.
QPERATION

Every operator should read and understand these instructions thoroughly before
operating the Scrambler, '

The Big Eli Scrambler Ride has been carefully designed and built with the safety
of yvour passengers in mind. It will provide thrilling entertainment for your patrons if
properly operated and maintained. As with any amusement ride, careless operation of .
the Scrambler can cause unnecessary risk to people. Proper maintenance of the Scrambler
is essential. Passengers must not be allowed to misbehave.

Vigilance on the part of the operator can prevent accidents., The operator must
watch the ride at all times, and refuse rides to any person that, in his opinion, might
be in danger. :

The operator must not become careless, because the Scrambler is a fast ride
which involves high accelerations and decelerations, and any person leaving his seat
when the ride is in motion is almost certain to be severely injured. Overspeeding can
cause accidents. Do not exceed 11.0 rpm with a gasoline engine, nor 11.4 rpm with an

electric motor drive.

ALCOHOL AND DRUGS. See "Drugs and Alcohol”.

BALANCING THE PASSENGER LOAD.,

Balancing the Scrambler is not important. Your passengers will get a greater
thrill if other passengers are in seats on other unit poles, but the Scrambler itself
will operate very well even though it is not balanced, With one seat fully loaded you
will have just about the maximum out-of-balance condition possible. The slip clutch
built into each bottom sweep compensates for this out-of-balance by slipping when the g
load on the gear teeth is the highest. Occasionally, the slip clutch squeaks as it .
slips, but if this happens it is merely the friction surfaces rubbing against each other,

and is no cause for concern,
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OPERATION

Check the slip clutches when the Scrambler is stopped and the brakes are
set, Push on any seat, and it should require a good, hard push to slip the slip
clutch, but you should be able to slip it, ‘ -

There is a second way to observe the action of the slip clutches. The factory
load test consists of putting 600 pounds in each of the 12 seats, bringing the ride up
to full speed, and then braking it to a stop. Under this kind of loading condition, when
the center pole is stopped as quickly as possible, the unit poles will continue to turn
and come to a stop about 10 seconds after the brake has been applied. If the clutches
are adjusted properly all three unit poles will stop turning at almost exactly the same
time. If all 12 seats are empty, then the three unit poles should stop turning at the
same time as the center pole.

A third way, and perhaps the easiest way, to observe the action of the slip
clutches is to operate the Scrambler with no one in any of the seats. Bring it up to
full speed, and then set the brakes quickly and firmly. All three unit poles should
stop turning at the same time as the center pole stops. If any one of them keeps on
turning, then the slip clutch is not adjusted tight enough. Tighten the clutch springs
to a uniform height of 1-3/32", or tighter if necessary to get the unit poles to stop
turning when the center pole does. Be sure to adjust all_the springs on one slip
clutch to the same height,

Humid weather may cause the slip clutches to tighten up a little, and normal
wear may cause them to loosen a little, but frequent adjustment is not necessary.

Inspect them frequently to ke sure that the clutch disks are dry and have no
grease on them, Replace any greasy clutch disks you find; do not try to clean them.

BRAKE OPERATION.

The brakes are adjusted at the factory so that the Scrambler can be stOpped
from top speed in 2/3 of a revolution of the center pole.

When the Scrambler, with a full load of passengers is stopped quickly, the
unit poles will continue to turn for a short time after the center pole has stopped.
The brakes should be adjusted for a complete stop with a full load in at least 10 seconds.
Do not make a practice of stopping rapidly, because a smoother stop will be easier on
the Scrambler. However, you should know that your brakes are good, and you should
check them each time you erect the Scrambler. A good way to stop the Scrambler is
to pull back on the brake ratchet handle until the engine idles, but don't move it back
so far that it begins to tighten the brake cable. Let the Scrambler slow down by itself
for one revolution of the center pole, and then gradually tighten the brakes so that it
comes to a complete stop in one more revolution of the center pole.

DRUGS OR ALCOHOL.

It is obvious that an operator who is under the influence of drugs or alcohol
is a serious hazard to his passengers and under no circumstances should be permitted
to operate the Scrambler.
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It is extremely dangerous to allow anyone under the influence of drugs or
alcohol to get on the ride, for they often attempt to stand up or to extend their arms
from the seat. The seats pass each other at 50 MPH, and a hand outstretched from
one seat cannot touch another seat, but can touch another outstretched hand from
another seat. Such practices are likely to result in injuries to the passengers.

If any passenger misbehaves in any way, STOP THE RIDE IMMEDIATELY,
Refuse rides to any person who might endanger himself or others,

ELECTRIC MOTOR SPEED., See "Speed of Operation".

GASOLINE ENGINE SPEED, See "Speed of Operation”.

. HANDLEBAR, LOCKED. See "Passenger Safety".

LATCHED HANDLEBAR. See "Passenger Safety".

LENGTH OF RIDE.

The main purpose of any amusement riding device is to please the passengers
so that they will come back and bring their friends with them. Most operators find
that the Scrambler should not be operated for more than 1-1/2 minutes, with each
passenger load. Give your riders a chance to get used to the ride.. Bring it almost
to top speed and hold it there for most of the ride, then finish with a couple of
revolutions at top speed. Changing the speed is the only way to give variety to the
ride. However, the Scrambler does not change speed rapidly, but requires 15 to 20
seconds to reach top speed, so gunning the engine will have almost no eifect on the
motion. What does happen is that after the ride has been slowed, preparatory to
gunning, the acceleration back to full speed will add nothing to the thrill of the ride,
If you think you have a better system, we suggest that-you take a ride on it yourself
before using it on your customers,

LOCATION OF PASSENGERS. See "Passenger Placement” .

LOCKED HANDLEBAR. See "Passenger Safety".

MOTION QF THE SEAT, See "Scrambler Motion".

QUT-~-OF -BALANCE LOADING. See "Balancing the Passenger Load".

PASSENGER PIACEMENT,

As the Scrambler picks up speed, the passengers will slide to their right
against the end of the seat, This is caused by "centrifugal force" and is part of the
appeal of the ride; however, a heavy person can exert a considerable amount of side
pressure as a result, The actual side pressure each person feels is in proportion to
his own weight, In addition to the side pressure his own weight causes, each
passenger will experience the total of the side pressures of every passenger to his
left,
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Since the side pressures are directed to the right, as a general rule the
heaviest person should be seated next to the outside, nearest the door opening,
with lighter persons to his left. )

1. A man should normally be seated to the ouiside with his lad seated

io his left, :

2. Children riding with parents should be seated to the far left and not_

petween them.,

Do not allow ore-school children to ride without a dependable adult. The
child should be seated either on the lap of the adult or to the left of the adult, so
that the child will not be squeezed. Children from 6 to 12 years can usually take
care of themselves, but thev should be watched very carefulls by the operator. If
the operator sees any tendency for a child to move about in the seat or to show that
he is not holding on as well as he should, the operator should stop immediately and
not continue the ride until he is certain that the child is secure. Children who do
not follow the operator's instructions should be removed from the ride.

PASSENGER SAFETY,

The passengers can climb into the seats bv themselves. With a large crowd,
an extra man or two can help to keep the people moving. The handlebar on the seat
will usually lock itself if the passengers do not do it. It does not need the attention
of the operator in most cases, but the operator must not fail to observe whether all
handlebars are locked, and lock any that are not alreadv locked. But be sure that the
lap bar in each seat swings freely, with no binding in the hinges,

The handlebar latches on the seats have been properly adjusted at the factory
but may, after extended use and wear, require readjustment. A handlebar that does
not latch is unsafe, Without the security of the handlebar, the passenger may, with-
out realizing the consequence, lean forward or stand up, exposing himself to extreme
danger of being thrown from the ride. Inspection of the latches is quick and easy.
This is covered in the "seat" section.

‘The passengers must remain seated at all times while the Scrambler is in
Operation‘. Occasionally someone gets the idea to change positions in a seat with
another person. It is almost impossible to change without opening the handlebar and
at least one of the passengers standing. This is extremely dangerous and should
never be tolerated. That is why the decal is placed on the back of each handlebar,
which says, "CAUTION: While Scrambler is in Motion:

: - Keep Handlebar Closed
- Do Not Stand Up"

PATH OF THE SEAT. See "Scrambler Motion”.

PLACEMENT OF PASSENGERS, See "Passenger Placement".

PROCEDURE IN STOPPING THE RIDE. See "Brake Operation".

RIDE LENGTH. See "Length of Ride",
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SCRAMBLER MOTION,

The main center pole turns in a clockwise direction, while the unit poles
turn counterclockwise. This causes each seat to trace a "star" pattern back and
forth across the operating circle. As each seat reaches the outside of the circle it
comes to a dead stop. From a dead stop, it picks up speed so that by the time it
is passing the center of the circle it is going about 25 miles per hour. This requires
about 1.2 seconds, and by the time another 1.2 seconds have elapsed the seat has
again come to a dead stop.

For normal operation the seat must move in its proper path. Watch the way one
seat moves. If you were to look down from above, suppose that when the seat reaches
the outside of the operating circle you call that the 12:00 o'clock position. The next
time that that seat reaches the outside of the operating circle on that side it should
be about in the 11:30 position. In other words, the place where one particular seat
reaches the outside of the operating circle moves in a counterclockwise direction.

If it does not, if you see that the seat is going directly back and forth to exactly
opposite positions, or is in fact advancing in a clockwise direction, DO NOT OPERATE
THE RIDE. YOU HAVE A CONDITION THAT MUST BE CORRECTED.

Also, if you see the passengers sliding from one side of the seat to the other,
AND THEY ARE NOT TRYING TO DO SO, then this is another sign that something is
wrong,

One or more of the following things may exist: .
1. The Scrambler is being operated faster than 11 rpm with gasoline
engine, or 11,4 rpm with electric motor,
2. The slip clutches are too loose, so that they cannot tura the
unit poles properly.
3. The slip clutch disks have gotten grease on them from over-
lubrication. This causes the slip clutches to function im-
properly.

Grease on the clutch disks can be very tricky. The clutch may appear to work
normally for a long time, and then suddenly, right in the middle of a ride, start slipping
excessively. There is no reason for grease to be on the clutch disks, but a careless
operator with a little grease can ruin perfectly good clutch disks. If grease gets on
your clutch disks do not try to clean them; replace them,

To repeat, whenever you see a seat advancing around the circle in a clock-
wise direction, stop the ride and do not carry any more passengers until after you
have corrected the problem. (See maintenance information on the slip clutches.)

A Scrambler operating incorrectly in this way changes the whole "feel" of the
ride. Instead of being directed just to the right end of the seat, the passengers may
move to the left and forward as well, This will make the passengers feel insecure, and _
in fact it may put them in actual danger because this is not the normal way in wh1ch a
Scrambler should operate. They learn to brace themselves to resist the normal forces,
but sometimes do not know how to handle these strange forces.




~

OPERATION

SLIP CLUTCH ADJUSTMENT., See "Balancing the Passenger Load".

SPEED OF OPERATION, =

Maximum speed in revolutions per minute of the center pole:

11.0 with éasoline engine
11.4 with electric motor

The Scrambler should NOT be operated at speeds in excess of those stated
above. The forces acting on the Scrambler and its passengers rise sharply as the
operating speed is increased. At speeds above the maximum rated speed these forces
become DANGERQUS.

Operators are sometimes tempted to tamper with the throttle adjustment to
increase the speed. ,

DON'T DO IT.

The speed of the Allis—-Chalmers G-138 engine, used on Scramblers through Serial
No. 414, is regulated by a governor. The maximum speed has been limited by installing
a throttle stop and by cutting off the excess throttle rod after adjusting the maximum
center pole speed to 11.0 RPM, If the throttle stop is in place and the throttle rod has
not been extended and readjusted, the ride should not exceed rated speed using the
combination brake-throttle control provided.

The Ford engine, used on Scramblers beginning with Serial No. 415, has a built-
in governor that shuts the engine off when it has been over speeded. When this happens,
the engine must be brought to a complete stop and the governor re-set.

WARNING: No governor-speed control system is foolproof. Any governor can be
tampered with. Be on your guard against operators who try this.

Electric motor power units as furnished by Eli Bridge Company cannot be made
to overspeed except by changing V-belt sheaves. Such tampering is difficult to con-
ceal. If you anticipate using a different power unit at any time, do not fail to consult
Eli Bridge Company regarding the horsepower capacity and the speed at which the power
unit is expected to turn the Scrambler. In case of accidents involving injury of a
passenger, speeds in excess of 11 RPM of the center pole when using a gasoline engine
(11.4 RPM when powered with an electric motor) will be considered negligence on the
part of the operator,

STANDING UP. See "Passenger Safety".

STARTING THE SCRAMBLER.

Do not put the ride into motion until the handlebar on each seat is locked, and
the locking pin is inserted in the secondary latch.



2./73 | ._/ | 13

MAINTENANCE

BEVEL RING GEAR TEETH WEAR, See "Gears".

BLACKTOP FOUNDATION. See "Stat;_qy}?ry Base".

BLOCKING UNDER BASE LEGS. See "Base Legs".

BLOCKING UNDER CENTER POLE. See "Stationary Base".

BOLTS FOR INTERNAL GEAR. See "Rotating Base".

BOLTS, HIGH TENSILE, See "Mast",

BOLTS LOOSE IN DRIVE UNIT BEARINGS, See "Drive Units".

BOTTOM BEARING RING PINS, See "Stationary Base".

BOTTOM SWEEPS,

Of all the pin connections on the Scrambler those connecting the bottom
sweeps to the rotating base have the highest loads and are subjected to the great-
est pounding as the ride operates Consequently, as the years of service build up,
these pin holes are almost always the first ones to show wear. Eventually, you will
want to tighten up these connections to eliminate the sloppy fit that develops from
wearing the holes oversize. Eli Bridge Company stocks two sizes of oversize pins 3
for use after the holes have been reamed out to a larger size. The original hole size ‘
is 1". The first oversize pin is 1-1/16" in diameter and is identified by a single
groove cut in the side of the pin head. The largest oversize pin stocked is 1-1/8"
in diameter and has two grooves cut in the side of the head. Do not attempt to use
oversize pins unless the pin holes have been properly prepared by line-reaming using
special equipment available from Eli Bridge Company. ~

Beginning with Serial No. 92, all new bottom sweeps were equipped with a
removable slip clutch and pinion assembly, which was designed for long life and
easy maintenance. This assembly can be fitted to all older Scramblers, with the
slight modifications that are necessary, and many owners of earlier Scramblers have
made this conversion. There is one problem that has shown’up since this design was
put in service, but it is due to improper maintenance. The clutch disk hub turns on
a nvlon sleeve bearing as the clutch slips. The Scrambler manual suggested limited
lubrication of this bearing, but it appears that some operators have overdone it and
have put in too much grease. Also, instead of using very sparing amounts of grease
on the chain coupling attached to the clutch disk hub some operators apparently just
stick a handfull of grease on the chain coupling without regard to what happens to
it. The result of this over-greasing is that the grease sometimes gets on the clutch
face. When this happens the operation of the slip clutch becomes very unpredictable.
The slip characteristics can change while the Scrambler is operating, and this can be
very dangerous to the passengers. (For a fuller explanation of this see "Scrambler _
Motion" in the QPERATION section of this manual.) .
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6 WARNING: DO NOT ALLOW GREASE TO GET ON THE CLUTCH DISKS. KEEP
THEM CLEAN, DRY, AND FREE OF GREASE AT ALL TIMES. IF GREASE GETS ON THE
CLUTCH FACES DO NOT TRY TO CLEAN THEM BUT REPLACE THE CLUTCH FACINGS.
DISCONTINUE GREASING THE NYLON SLEEVE BEARING IN THE CLUTCH DISK HUB;
LET IT RUN DRY, WIPE OFF ALL SURPLUS GREASE ON THE CHAIN COQUPLING THAT
CONNECTS THE CLUTCH DISK HUB TO THE BOTTOM SWEEP DRIVE SHAFT.

The design of the installation of the slip clutch and pinion on Scramblers up
through Serial No. 91 gave reasonably satisfactory service, but reports from owners
and operators indicated that replacement of parts was often quite difficult because
of their location and because of rust "freezing” the parts together. There were
numerous reports of bearing damage, wear of keys and keyways, clutch disk break-
age, and failure of spline shafts. The new design attempted to eliminate most of
these problems and at the same time make all parts more accessible and more easily
replaceable. It has been used without change since 1960, and the reports from owners
and operators indicate practically no trouble of any kind with this design.

The covers on the slip clutches sometimes get bent out of shape. This happens
most frequently on the bottom cover, but also sometimes happens on the top, and is
. caused by mishandling the sweep. When the sweep is dropped so that the weight falls
on the cover it sometimes is forced up against the slip clutch. In some cases where
this has been observed there has been so much interference that the clutch has actu-
6 ally worn all the way through the cover. The clutch springs rub against the bent-up
cover, and wear away the sides of the springs. When this happens the adjustment of
the spring to a height of 1-3/32" has no real significance because the strength of the
spring has been partially ground away. In order for the slip clutch to work properly
- the clutch springs must be adjusted to produce the proper squeeze on the clutch disk.
Therefore, if you find the sides of any of the clutch springs worn away, replace them
with new ones adjusted to a height of 1-3/32". It should be quite obvious when the
clutch is dragging against a bent-up clutch cover; just turn the shaft and listen before
you install the bottom sweep. If it is dragging you can hear it, If you do, then
correct the situation. Do not allow it to drag.

With good springs all adjusted to the proper height of 1-3/32", there can still
be’a variation in the performance of a slip clutch. As the friction surfaces of the
clutch disk wear in, the characteristics of the slip clutch can change, and so you
must observe how the Scrambler behaves when it is carrying a passenger load. The
factory load test consists of putting 600 pounds in each of the 12 seats, bringing the
ride up to full speed, and then braking it to a stop. Under this kind of loading con -
dition , when the center pole is stopped as quickly as possible, the unit poles will
continue to turn and come to a stop about 1C seconds after the brake is applied, If
the clutches are adjusted properly all three unit poles will stop turning at almost
exactly the same time.

A second way to check the slip clutches is to bring the Scrambler upto top
6 speed with no passengers in any of the seats, then set the brakes quickly and firmly,
With no passengers, the unit poles should stop at the same time as the center pole,
If you find that one or more of the unit poles continue to turn after the center pole is
_stopped, then the slip clutches are not adjusted tight enough. Check to be sure that
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all the springs on each slip clutch are tightened to an overall height of 1-3/32". If

the unit poles still continue to turn after the center pole has stopped, it will be ‘
necessary to tighten the clutch springs even more. Be sure to tighten all six springs

on each clutch to the same height. This does not necessarily mean that all three slip
clutches will be adjusted exactly the same. All three may be different from each other:
the important thing is that they function in the same way. This method of testing the

slip clutches with no passengers is by far the easiest way to check them.

The third method is also very easy, but may not tell you quite as much. With
the Scrambler stopped and the brakes set, push on the back or front of any seat. It
should take a good, hard push to slip the slip clutch, but you should be able to slip
it. This is an excellent way of comparing the three bottom sweep slip clutches. If
the three clutches are not adjusted to operate in the same way the differences will
be quite obvious when a seat on each unit pole is pushed in this way.

Squeaking slip clutches are sometimes asked about. This is nothing more
than the clutch disk slipping inside the clutch, and it is entirely normal. There has
never been any indication that a squeaking clutch is a sign of trouble, However,
clutches are sometimes reported to be jumping or "stuttering”. This may be a sign of
grease; replace the clutch facings; do not try to clean them. Also, be sure to clean
away any grease on the cast iron pieces of the clutch, as well as the clutch hub.,

The chain couplings on the bottom sweeps will give excellent service, but
they must be in good alignment. Usually there is no difficulty with the coupling
connecting the slip clutch to the long drive shaft, because it stays connected all the .
time, The coupling connecting the bottom sweep to the rotating base can sometimes
give difficulty. When you wrap the chain around the two coupling halves it should
fall in place easily without any forcing. There is a little clearance in the pin con-
nection, and you can sometimes align the two coupling halves just by bumping the
sweep to one side or the other. If still more adjustment-is needed (and it rarely is),
loosen the bolts holding the long drive shaft bearing right next to the coupling. There
is a little adjustment available in the oversize bearing bolt holes, and this should
be enough to bring the two coupling halves into alignment. Do not forget to tighten
the bearing bolts when you are finished. A properly aligned chain coupling will have
a coupling chain that can still be wiggled with the fingers after it has been connected.
A bound-up chain is an indication of an improperly aligned coupling.

In the beginning it was anticipated that the coupling chain would wear out
and have to be replaced much more frequently than the chain sprockets. Experience
has shown that the reverse is true, If the chain is kept well lubricated so that it
remains loose and limber it will outlast the sprockets. The sprocket teeth wear down
where the rollers rub against them. As wear develops, the coupling becomes looser,
so that there can be quite a bit of backlash, and this can cause pounding in the coup-
ling which accelerates the wear. With an unbalanced load on a unit pole, as the
loaded seat moves toward the outside of the operating circle it leads the drive, but
after it reaches the outside it wants to stay there, and therefore lags the drive. This
causes a reversal of the loading of the drive in the bottom sweep and this is the
principal cause of wear of couplings, splines, clutches, gear teeth, and pin holes
in the bottom sweeps. Backlash in the chain coupling puts additional burdens on
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the drive members, and so it is important to replace the chain sprockets when the
teeth get worn down. This reversal of loading occurs only on the bottom sweeps and
on the rotating base drive shafts that couple to the long drive shafts in the bottom
sweeps, N

Sometimes operators call the factory to inquire about the pinion on a bottom
sweep completely missing the gear on the bottom of the unit pole. What happens is
that in traveling down the road the Sealmaster SF-47 bearing on the outer end of the
bottom sweep turns over upside down. All that is necessary is to lever the entire
bearing halfway around with a stick. Just be sure that the spherical outer race pivots
about the grease {itting, or you may shear off the pin that positions the hole in the
spherical outer race that is in line with the grease fitting,

As the Scrambler service life builds up, all of the pin holes in the entire
structure will tend to loosen slightly, This will then allow the entire structure to
settle down slightly to a lower level, Sometimes this goes so far that the steps on
the seats hit the bottom sweeps as they pass over the top of them. To correct this,
just add shims under the Sealmaster SF-47 bearing on the outer end of the top sweep.
It will then be necessary to adjust the mesh of the pinion on the bottom sweep with
the gear on the bottom of the unit pole, To bring these two gears closer to each other,
‘add shims between the Sealmaster SF-47 bearing and the 12" channel on the outer end
of the bottom sweep. If you do not make the same adjustment on all three top and all
three bottom sweeps, then it would be wise to number the sweeps so that they are
always used in proper pairs, If the same adjustment is made on all three top and all
three bottom sweeps, then interchangability is not affected.

 If it is necessary to adjust the mesh of the bottom sweep pinions and unit pole
gears because of wear, add shims to the bottom sweep bearing as described above.

If the mesh is too tight, then remove some of the shims.

BRAKE ADJUSTMENT, See "Brakes".

BRAKE BOTTOM BEARING. See "Bearings".

BRAKE CABLES. See "Brakes."

BRAKE DRUM GREASING, See "Spring Start Up", "Winter Storage" .

BRAKE DRUM GROQOVED, See "Brakes'.

BRAKE RATCHET ADJUSTMENT., See "Power Unit".

BRAKE REMOVAL. See "Brakes".

BRAKE DRUM REVOLUTIONS PER MINUTE., See "Speeds".
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BRAKES.

Tests have shown that the Scrambler can be stopped just about as quickly
with one brake as with two. However, having both brakes connected provides an
extra measure of safety in the event that either brake should fail for any rea son. For
safety, do not try to operate the Scrambler with only one brake.

The only adjustment on the braking system is the single turnbuckle in the long
brake cable. How this is adjusted depends upon the individual preference of the
operator, but it should be adjusted so that the Scrambler can be brought quickly and
smoothly to a complete stop with the least amount of effort by the operator. The
recommended adjustment is that the turnbuckle be tightened so that the brake ratchet
handle in the fully braked position is toward the rear end of the ratchet teeth, so that
the operator can lean on the handle and let his weight aga‘inst the handle do most of
the braking effort.

The brake cables do eventually wear out and have to be replaced. Sometimes
brake cables are brought into the factory with cable clamps on them instead of the
swaged fittings furnished on new cables. The cable clamps will not pass through the
holes in the base legs, and so the operators then cut the holes out bigger, which
weakens the base legs. Also, in cutting out the base legs, sometimes it is not done
properly and it becomes possible for the brake cable to get snagged and locked up |
in the opening. When this happens the brakes will not work properly, and you may not
be able to stop the Scrambler when it is necessary. Therefore, for safety, always use "
factory-built brake cables. .

The brake shoes are self-adjusting and will continue to grip the brake drum
as long as there is lining in the brake shoes. However, these brakes get a lot of
use, and eventually the linings will have to be replaced. If they are not, the brake
shoes will drag on the brake drum and wear grooves in'it,~ If the grooves are not too
deep, the outer and inner surfaces of the brake drum can be turned down on a lathe
to recondition the surfaces. However, this is a precision machining operation, and
not every machine shop could be expected to do it.

There is a bent spring that connects both the inside and the outside brake
shoes together underneath the brake drum. If this spring is not there, the two brake
shoes will not work together properly. You can feel it by reaching down underneath

the brake shoes.

A short extension spring connects the brake lever to one of the vertical plates
in the stationary base. This spring is extremely important; it must be there. If it
is not there, two things will happen:

1. The brake shoes will drag all the time, and this means that the power
unit will have to overcome this braking action to turn the ride, It usually
is not a heavy braking effort, but it is enough so that extra loading is on
the driving gears. Normally the large driving gears in the center pole
last for many years, but this extra effort caused by a missing spring can
completely wear out a set of gears in a very few months.
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2. With no spring, you will find that the center pole cannot be turned
counterclockwise. It may turn for just a few feet, and then lock up
tight. It will still turn in the regular clockwise direction. Any time .
you observe this kind of lockup of the center pole, look at both brakes.

" You may find that one or both of the springs is missing. Do not operate
the ride unless this #77 brake spring is on each brake.

Frequently, owners or operators call the factory inquiring about how to remove
a brake drum or brake shoe. The entire procedure was fully described with photographs
in the Scrambler Manual furnished with each ride, but it is apparent that many opera-
tors are never given the Manual to read., Therefore, to repeat the procedure, it is
really quite simple. Just do the following steps:

1. Reach up under the brake drum to find the long 1/2" bolt that goes
through the brake drum hub and the vertical shaft. The bolt is screwed
into a self-locking nut that is fastened to the side of the hub., Using
a socket wrench and an extension, back out the bolt and remove it from
the hub.

2, Remove the small plate that is underneath the brake lever. It is fasten-
ed to the bottom plate of the stationary base with a single bolt, and its
purpose is just to hold up the brake lever so that the brake shoes will
not sag and wear crooked,

3. Next, remove the special screw in the very top of the vertical shaft. To
get to it, remove the cover of the rotating base, and turn the rotating
base so that one of the round holes is directly above the brake shaft.
Sometimes the hexagon socket in the special screw gets filled with hard
grease, and the socket cannot be seen., Clean it out, and remove the
special screw with an Allen hexagon wrench,

4., With the screw out, the pinion can be lifted up off the shaft. However,
it may be tight on the shaft and not come off easily. This does not
matter; you do not need to take it off,

5. Screw a coarse thread 3/4" bolt into the top of the shaft, and use the
bolt to lift the shaft out. THERE IS NOTHING ELSE HOLDING THE SHAFT

IN PLACE.

6. With the shaft out, slide the brake drum, brake shoes, brake lever, and
pivot pin for the brake lever all out to the side and all at one time.

With all of this out, you will have complete access to the top and bottom bearing
housings if you should wish to remove them. Be careful when you remove the top one
be cause it is heavy and can pinch fingers rather easily if it drops down after the last
bolt has been removed .

All of this can be done while the Scrambler is erected, but of course it will
be easier if it is dismantled.
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flexible chain couplings are designed to be operated as much as three degrees out .
of line. It has always been recommended by Eli Bridge Company that the drive units
follow the contour of the ground within this three degree limitation. How do you know
if you are within that limit? By the way the couplings go together. After the drive
units are pinned together and before you connect any chains to the couplings, turn

the shaft in each drive unit by hand. If it turns freely so that the sprockets of the
drive units on either side do not touch those on the shaft you are turning, then you
are within the limit. However, if another shaft turns with the one you are turning,
block up under the place where the two drive units come together until only the one
shaft is turning. Just be sure that you do not block the drive units up so high that
they are less than 3-1/2" from the bottoms of the unit poles.

A good coupling chain will be limber and flexible, with bright rollers. If a
chain gets stiff so that it will not conform easily to the chain sprockets, and clean-
ing and lubricating it does not loosen it, then it should be replaced. Always keep
extra connecting links on hand, because the coupling will be only as good as the
connector for the chain. '

CHANNEL RUNWAYS.

The five-inch channels that are supplied for use as runways for the center
pole when it is ramped out of the trailer often get bowed. This is because the soil
underneath was too soft to give proper support to the channels and they bowed down
under the load. Actually a little bowing in these channels is not bad at all, because
it enables you to slip them under the dolly wheels perhaps a little easier than if they
were absolutely straight. However, with too much bow it will be difficult to slide
the channel under both dolly wheels, and the center pole will tend to bury the channels,
which will make rolling the center pole along the channels very difficult, if not im-
possible. Therefore, if you find that the bowing of the channels has reached the point
where it is interfering with getting the center pole in or out of the trailer, then it is
time to straighten them. This can be done quite easily under an arbor press, which
you will find in almost any machine shop,

CHANNEL RUNWAYS BENT, See "Channel Runways".

CLEANING THE SEATS. See "Spring Start Up", "Winter Storage”.

CLEARANCE ARQUND THE RIDE, See "Clearances Required",

CLEARANCE FOR POWER UNIT. See "Clearances Required",

CLEARANCE QVER DRIVE UNIT, See "Clearances Required".

CLEARANCE OVERHEAD, See "Clearances Required".

CLEARANCES REQUIRED, .

The Scrambler operates within a 52 foot diameter circle. However, the fence
should never be closer than three feet from the ride, and preferably four feet, so that
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no one outside the fence can reach in and touch one of the seats or passengers while
the ride is operating. In the same way, it must be so that the passengers cannot
reach out and touch anyone outside the fence, or the fence itself, Therefore, a space
60 feet by 60 feet is recommended for locating the Scrambler, if the power unitis
placed in the comer of the square. On the other hand, if the power unit is to be
located directly in front of the ride, then the depth of the lot must be increased to

69 feet to provide clearance for the power unit truck.

The Scrambler is not a high ride, butit is important that overhead clearance
be maintained so that the lighting equipment will not strike any overhead obstructions.
Standard mast lights have an overall height of 17 feet ~ 1/4 inch. Funnel lights have
an overall height of 20 feet - 4 inches, Overall height of the gable lights is 13 feet -
7-1/2 inches.

Where the unit poles pass over the top of the drive units they must clear by at
least 3-1/2 inches, The reason for this is that there is a little flexing of the center
pole under an out-of-balance load. This is entirely normal and to be expected, How-
ever, space must be left so that the bottoms of the unit poles will not strike the drive
units even when the center pole flexes,

The clearance between the seat steps and the bottom sweeps where they pass
over each other has been kept to @ minimum intentionally so that the seats are as close
to the ground as possible and all passengers can step directly from the ground onto
the seat steps. However, as the years pass, your assembly pins and pin holes will
wear slighily, allowing the entire structure to settle., In a few instances it has settled
to the extent that the steps have rubbed on the bottom sweeps as they passed over.
This must not be allowed to continue, or it will cause expensive damage to the seats.

You can check this clearance easily by placing a seat directly above each
bottom sweep, and then loading the seat with three adults. Check only one bottom
sweep at a time (only one seat at a time is to be loaded)., If you have interference
it should show in this kind of test.

The clearance between the steps and the bottom sweeps on a new Scrambler
is about two and one-quarter inches. If you have lost this clearance it is easily
corrected.

Place 5/16" thick shims under the top sweep bearing on each top sweep. The
shims are to go between the bearing and the top sweep. This will raise the unit poles
and the seats, and give you the clearance you need.

After the unit pole has been raised, the bevel pinion gear on the bottom sweep
will not mesh properly with the gear on the bottom of the unit pole. Use shims to make
these gears mesh properly. A complete assortment of shims for this purpose can be
obtained from Eli Bridge Company. These shims are placed between the bottom sweep
main bearing and the bottom sweep. Be sure that the same thicknesses of shims are
used on opposite sides of the bearing. Enough shimming should be done to allow only
a very small amount of backlash in these gears. Your own judgment will have to pre-
vail here. However, remember that these gears should NOT fit together tightly, but
should have a very small amount of play.
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OWNERSHIP RECORDS. See "Serial Number".

PAINTING INSIDE OF TIE RODS, See. “Tie Rods".

PAINTING ROTATING BASE COVERS, See "Rotating Base".

PAINT REQUIREMENTS. See "Spring Start Up".

PARTS REQUIRED, See "Number of Parts Required".

PASSENGER CAPACITY, See "Rotating Base".

PHOSPHOR COATING. See "Lighting”.

PIN BROKEN ON GABLE LIGHT. See "Lighting".

PINCHING FINGERS IN DOLLIES. See "Dollies for Center Pole".

PIN HOLES IN MAST, ©See "Mast",

PIN HOLES IN TIE RODS REAMED. See "Tie Rods".

PIN HOLES, OVERSIZE. See "Pins and Pin Holes".

PIN HOLES WORN. See "Rotating Base™, "Unit Poles".

PIN IN SEALMASTER SF-47 BEARING OUTER RACE. See "Bearings".

PINION CASTING ASSEMBLY., See "Gears".

PINION KEYS, See "Rotating Base".

PINION SHAFT HARD WASHER, See "Gears".

PIN LOADS, See "Pins and Pin Holes".

PINS AND PIN HOLES.

Every assembly pin throughout the Scrambler has a diameter of 1". Almost
all of them are the same length: there are six longer ones which connect the base legs
to the stationary base, and three long pins which connect the mast to the rotating
base. Because of the almost universal interchangeability of the assembly pins, in
a portable operation each pin will eventually be used in every pin hole, so that it is
subjected to high loads and low loads, depending upon the location, Consequently,
in portable use there is very little wear on the 1" diameter of the pin, although both
ends of the pin get spread and flattened from pounding it in and out of the joint. In .
a park location, there will be very little damage done to either end of the pin, but the
pins used in the heavily loaded joints will show wear on the 1" diameter.

o
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The mushroomed ends of every pin should be kept ground off, because of the
danger of flying metal particles or chips when the pin is struck with a hammer. To
check the wear on the diameter of the pin, a new pin can be as much as .003" less
than 1", or .997", so you can establish how much wear there is on your pins by .
measuring them and comparing your measurements with those of a new pin. If you
have no way of measuring, remove a pin from a tight joint and insert it in a joint
that appears to be too loose. If you can observe that the joint is not obviously tighter,
then this is a good indication that the pin diameter is wormn down and should be re-
placed.

The pin holes are where the wear usually shows up. Eventually some of the
pin holes may get so enlarged from wear and pounding of the pins in the holes that
you will want to do something about it. Eli Bridge Company has equipment available
for loan which will enable you to line ream the pin holes for oversized pins. The
oversize pins come in two different sizes: 1-1/16" and 1-1/8". The 1-1/16" pins
can be identified by the single ring cut in the side of the pin head, while the 1-1/8"
pins have two rings cut in the head., Both sizes of oversize pins are stocked by the
factory so that they are readily available, but you must specify what you want, be-
cause standard 1" pins will be sent unless otherwise requested.

It is necessary that the pin holes be line reamed or the interchangeability
of the structural members will be affected. Therefore, if you decide to go to over-
size pins contact the factory and use the proper equipment to do the job right. Do
not ream to 1-1/8" if a 1-1/16" pin will tighten the pin connection.

The use of a single diameter assembly pin throughout the Scrambler was
decided upon to keep to a minimum the number of extra pins an operator should have
on hand and also to make it easier for him to assemble the ride. Any standard
assembly pin can be used in 152 different places. However, because the structural
loads in each one of these joints is not the same, some pir holes will obviously wear
more than others. Experience has shown that wear develops in approximately the
following order: :

1. Bottom sweep connections to the rotating base show wear the quickest,
2. Seat sweep connections to the unit pole come next.

3. Next, seat sweep tie rods extending from the top of the unit pole to the
outer end of each seat sweep.

‘4, Then, top sweep connections to the center pole mast,

5. Then, the connections of the drive units to each other, to the stationary
base, and to the engine truck.

6. Seat brace tie rods, which extend from the top of the seat to the bottom
of the unit pole, are next,
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7. Seat connections to the ends of the seat sweeps very rarely have to
be enlarged,

8. The factory records show very few top sweep tie rods or base legs having
to have oversize pins installed. '

Every pin "works" in its pin connection, some more than others. Unless every
pin is safetied with a hairpin cotter or a Klik-pin it can "walk" right out of a joint.
When this happens, structural members can get loose and this can cause severe in-
juries to passengers or even by-standers. Therefore, never operate the Scrambler
unless each and every pin is secured in place with a hairpin cotter or Klik-pin that
is in good condition and is properly installed on the pin. It does not make any differ-
ence which kind of safety device you use; both are stocked by Eli Bridge Company,
and it is up to your own preference which kind you use. Either kind can be used in
every location but one, and that is on the long pins which connect the mast to the
rotating base. In this location only a hairpin cotter can be used.

'I‘(; repeat, NEVER OPERATE THE SCRAMBLER UNLESS EVERY PIN IS LOCKED IN
PLACE WITH A HAIRPIN COTTER OR A KLIK-PIN.

PINS KEYING BOTTOM BEARING RING. See "Stationary Base".

PINS, LOCKING WITH HAIRPIN COTTERS. See "Pins and Pin Holes".

PIN SHEARED IN SEALMASTER SF-47 BEARING. See "Top Sweeps".

PIN TO CONNECT ROTATING BASE TO MAST, See "Rotating Base",

POWER REQUIREMENTS, See "Lighting”, "Three-wire Grounded Electrical Wiring".

POWER TAKE-OFF SHAFT. See"Power Unit".

POWER UNIT.

Check the power unit manufacturer's instruction manual for the proper servicing
and maintenance of your power unit,

The following general rules can apply to many kinds of power units;
1. Every 8 hours of operation:
A. Fill the fuel tank.
B. Check the oil level.

C. Check the radiator.

o
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The following table will show what happens to the loads on the structural
members when the speed is increased beyond the recommended maximums:

Center Pole Per Cent ' .
RPM Overload
11.0 0%
11.4 7.4%
12 19.0%
12,5 29.1%
13 : - 39.6%
14 - 61.9%
15 ' 85.9%
16 115.0%

It is obvious from these figures that going above the recommended maximum speeds
can very quickly put excessive structural loads on the Scrambler load carrying
members, for which they were not designed. Not only is this dangerous to the
structure, but of even greater importance it is very hazardous to the passengers.

Many persons cannot take the excessive speeds without getting bruises or even
broken bones. It has been well demonstrated that excessive speeds are not necessary
to get good business with the Scrambler. One Scrambler reportedly carried over one
million passengers in a single year, and it was operating at less than the maximum
recommended speed.

Owners and operators sometimes inquire about the speeds of various parts of
the Scrambler when powered by gasoline engine and by electric motor. The following
table lists these speeds,.

Allis-Chalmers - Ford

_ Gasoline Gasoline Electric
Location Engine Engine Motor
Center pole RPM 11.0 11.0 11.4
Unit pole RPM - 13.8 13.8 14,3
Spur pinion turning center pole 108 108 112
Brake RPM 108 108 112
Bottom sweep drive shaft RPM 111.6 111.6 115.6
Drive unit drive shaft RPM 357 357 372
Engine truck drive shaft RPM 357 357 372
Engine truck bottom sheave RPM 1071 1071 1115
Fluid coupling no-slip RPM 1320.9 - 1678 1747

With an electric motor, the sheave size on the fluid coupling is a 6.0" pitch
diameter, five-groove, quick-detachable unit for "B" section V-belts. The driven
sheave down below is a five-groove, “B" section 9.4" pitch diameter sheave with a
1-1/16" bushing in it, The matched set of belts are 48" long.
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With an Allis-Chalmers gasoline engine and the 10.6 Hydrosheave, the same ' ‘

sheave is used on the Hydrosheave as with an electric motor, and the sheave down

below is a 7.4" pitch diameter, "B" section, five-groove sheave with the same l-

1/16" bushing. Use 38" V-belts, "B" section, in matched sets of five belts only.

With the Ford gasoline engine and the Twin Disc 9.4 HSD fluid coupling, the same

6" pitch diameter sheave is used on the fluid coupling as on the Hydrosheave, and

the sheave down below is.a 9.4" pitch diameter, With the Ford engine use 46" belts

in matched sets., Never use unmatched belts, because there are slight differences

in length of belts, and unless they are matched in length each belt will not be carry-

ing its full load, and this will cause some belts to wear out more quickly than others,

Proper output speed from either gasoline engine or electric motor depends on
the V-belts properly tensioned so that they do not slip. If your belts are slipping,
tighten them by raising the gasoline engine or the electric motor and shimming under
the mounts: Never try to stop belt slippage by applying belt dressing.

SPLICED JUMPERS FOR MAST LIGHTS, See “Lighting".

SPLINE SHAFTS, See "Bottom Sweeps", "Rotating Base".

SPLIT-220 VOLT POWER, BSee "Three-wiré Grounded Electrical Wiring".

SPRING MISSING FROM BRAKE ILEVER. See "Brakes".

SPRINGS FOR CLUTCH, WORN. See "Bottom Sweeps". .

SPRING START UP. )

Before you start using your Scrambler in the spring, check it all over thoroughly
to make certain that every part is in good condition and is ready for a full season's use.

Check over all of the structural members to see if there are any dents or bends
that should be removed, any defective welds that should be repaired, or any places
that are hammered and should be smoothed.

Go over all of the pins and grind off any mushroomed ends. Inspect every
hairpin cotter or Klik-pin, and replace any that are defective.

Clean off all surplus grease, and be very careful to remove any dgrease on the
brake drums BEFORE THE CENTER POLE IS TURNED, to keep the grease from getting

on the brake shoes.

Be sure that all of the big gears are given a good coating of heavy grease that
will not throw off . Drain and replace the oil in the engine truck transmission and the
gear pot in the stationary base.

Check the V-belts on the engine truck to see that they are in good condition
and are tight enough to pull the load. Tighten them by shimming if necessary.

On Scramblers through Serial No. 414, check the oil level in the Hydrosheave .
by turning it so the arrow is pointing up, and the oil is just ready to run out of the
filling hole. Beginning with Serial No. 415, to be sure that the Twin Disc 9.4 HSD
fluid coupling has enough fluid in it, it is wise to drain it all out and replace the
fluid with 65 fluid ounces {two quarts, plus one fluid ounce) of Fyrquel 150 fire-resis-
tant fluid made by the Stauffer Chemical Company of Westport, Connecticut,
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(@) The metal frame of the building, where effectively grounded.

(b) A continuous metallic underground gas piping system,
(c) Other local metallic underground systems such as piping, tanks,‘
and the like.

250-83 Made electrodes, Where electrodes described in sections 250-81
and 250-82 are not available, the grounding electrodes can consist of a
driven pipe, driven rod, buried plate, or other device provided for the pur-
pose of conforming to the following requirements:

(a) Plate Electrodes. Each plate electrode shall present not less
than 2 square feet of surface to exterior soil. Electrodes of iron
or steel plates shall be at least 1/4". Electrodes of non-ferrous
metal shall be at least 0.06" in thickness. :

(b) Pipe Electrodes. Electrodes of pipe or conduit shall be not small-
er than 3/4" in size and where of iron or steel shall have the outer
surface galvanized or otherwise metal coated for corrosion pro-
tection.

(c) Rod Electrodes. Electrodes of rods of steel or iron must be at
least 5/8" in diameter., Approved rods of non-ferrous materials
or their approved equivalent used for electrodes shall be not less
than 1/2" in diameter.

(d) Installation. Electrodes should, as far as practicable, be em-
bedded below permanent moisture level, Except where rock
bottom is encountered, pipes or rods shall be driven to a depth
of at least 8 feet regardless of size or number of electrodes
used. Pipes or rods when less than standard commercial length
shall preferably be of one piece. Such rods or pipes shall have
clean metal surfaces and shall not be covered with paint, enamel,
or other poorly conducting materials. Where rock bottom is en-
countered at a depth of less than four feet, electrodes shall be
buried in a horizontal trench, and where pipes or rods are used
as the electrode they shall comply with paragraphs 250-83 (b and
c) and shall not be less than eight feet in length. Each elec-
trode shall be separated at least six feet from any other electrode
including those used for signal circuits, radio, lightning rods,
or any other purpose,

250-84, Resistance. Made electrodes shall, where practicable, have a

resistance to ground not to exceed 25 ohms, Where the resistance is not as
low as 25 ohms, two or more electrodes connected in parallel shall be used.
Continuous metallic underground water or gas piping systems in general have
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a resistance to ground of less than 3 ohms. Metal frames of buildings and
local metallic underground piping systems, metal wall casings, and the like,
have in general, a resistance substantially below 25 ohms, It is recommend-
ed in locations where it is necessary to use made electrodes for grounding
interior wiring systems, additional grounds, such as connections to a system
ground conductor, be placed on the distribution circuit, It is also recommend-
ed that single electrode grounds when installed, and periodically afterwards,
be tested for resistance,

THROTTLE CONTROL. See "Power Unit".

THROTTLE ROD, See "Power Unit",

THROTTLE STQP. See “Power Unit".

THROWOUT BEARING FOR CLUTCH. See "Power Unit".

TIE RODS.,

If a tie rod is given reasonable care it will last for a great many years. In
time, some of the tie rods will develop substantial wear in the pin holes, but reaming
them out for oversize pins, as well as the pin holes to which they attach, will put
them back in like-new condition provided the tie rods have been kept well painted and
are not deteriorating from rust. The equipment for reaming is available from Eli Bridge
Company.

Frequently, Scramblers brought into the factory have tie rods which are bent
and never straightened, some broken and re-welded, and occasionally there is a tie
rod completely home-made. These tie rods are extremely important structural members.,
Without every one of them the structure would not hold togéther properly. A bent tie
rod will not fit properly, and will throw the structures out of line, A broken and re-
welded tie rod is a very questionable thing, and it is the factory recommendation that
a broken tie rod be discarded and replaced with a new one. A home-made tie rod may
not be constructed of the same high quality materials used by Eli Bridge Company,
and the strength originally designed into the Big Eli product may be missing in the sub-
stitute tie rod. Therefore, you are discouraged from trying to make your own tie rods.

All of the tie rods are hollow, and it is easy to paint the outsides, but the in-
sides must be protected also to prevent rusting out from the inside. The best way to
paint them is to pour a good grade of liquid primer in one end and let it run out the
other. Keep doing this, rotating the tie rod to a new position each time, until you
are sure that the entire inside surface of the tie rod has been prime painted.

TIGHT BLOCKING THE BASE LEGS, See "Base Legs".

TIGHT PILLOW BLOCKS, See "Bearings".

TIMKEN BEARINGS., See "Bearings".

TIPPING OF FLOATING GEAR BEARING. See "Gears",

o
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TOOTHED WASHER WEAR. See "Gears”.

TOOTH WEAR ON GEARS. See "Gears".

TOP BEARING COVER, See "Rotating Base".

TOP SPEEDS. See "Rotating Base", "Speeds".

TOP SWEEP BEARING FAILURE. See "Bearings".

TOP SWEEP BEARING RETAINER RING. See "Bearings".

TOP SWEEP PIN HOLES. See "Mast".

TOP SWEEPS. ( See also "Bearings™.)

The most critical problem that has ever shown up on the top sweeps has been
the failure of a few Sealmaster SF-47 bearings, which are the large bearings that
support each unit pole. This is thoroughly reviewed in the section on "Bearings".

A second problem concerns the change of mesh of the gears at the bottom of
the unit pole when this same SF-47 bearing has its spherical outer race turn over
upside down while the ride is being transported down the highway. This problem is
also covered in the "Bearings" section. . '

A third problem concerns the shearing off of a pin below the grease fitting of
this bearing. See the "Bearing" section.

The pin connections which attach the top sweep to the mast, and the top
sweep to the top sweep tie rods, become worn in time, and may require line reaming
for over size pins. The equipment for doing this properly is available from Eli Bridge
Company.

As wear does develop in all of the pin connections, the whole Scrambler will .
tend to "droop” lower. Eventually, it may get low enough so that the steps on the
seats rub against the tops of the bottom sweeps as they pass over each other. This
can be easily corrected by raising up the Sealmaster SF-47 bearing on the outer end
of the top sweep. Place shims under the bearing to hold it in its higher position, and
re-tighten the bolts holding the bearing. This shimming may then require a change of
shims on the bottom sweep SF-47 bearing in order for the proper gear mesh to be main-
tained. This is thoroughly covered in the section on "Bottom Sweeps".

TRANSFORMERS SHORTING QUT. See "Lighting”.

TRANSMISSION GEARS, See "Gears".

TRANSMISSION GREASE LEVEL. See "Power Unit".

TRANSMISSION NQISE, See "Power Unit".
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TURBS. Referred to as "Seats".

TURNBUCKLE FOR BRAKE CABLE, See "Power Unit". . .

TURNED DOWN UNIT POLE SHAFT. See "Unit Poles".

TURNOVER OF BEARING. See "Bottom Sweeps", "Top Sweeps".

TWISTING THE GABLE LIGHT PANELS, See "Lighting"”.

UNIT POLE BREAKAGE. See "Unit Poles".

UNIT POLE, CROOKED. See "Unit Poles".

UNIT POLE GUSSET PLATES. See "Unit Poles".

UNIT POLES.

Several years after the Scrambler went into service, an owner contacted the
factory about a crooked unit pole on which the 90 tooth bevel ring gear fastened to
it went in and out of mesh with the bevel pinion on the bottom sweep as the ride
turned. This was the first such report and a factory representative went there to in-
spect the Scrambler. What had happened was that the unit pole had broken in two .
right above the four triangular plates at the lower end of the unit pole. The owner )
had had it re~-welded, but the person who did the work did not get the two parts
straight, and the pole ended up crooked.

The owner was advised to replace the pole, since straightening it did not
seem to be a practical thing to do. However, Eli Bridge Company's principal con-
cern was the breakage of the unit pole in the first place. In the design work on the
Scrambler this location where the pole broke was one that received a great deal of
attention and analysis, because it was determined to be one of the more highly
stressed areas on the Scrambler. In addition to Eli Bridge Company analysis, the
structure was proof tested by an outside consulting engineer, -and his conclusion
was that IF THE SCRAMBLER WAS OPERATED AT OR BELOW THE MAXIMUM SPEEDS
RECOMMENDED BY THE MANUFACTURER THE STRESS LEVEL AT THIS LOCATION ON
THE UNIT POLE WAS LOW ENOUGH TO BE NO PROBLEM . Therefore, on the basis
of this proof test, it could be concluded that where a unit pole broke at this location
it could be caused only by overspeeding.

The factory received reports of this kind of breakage on four unit poles over
a period of a couple of years. At the time there were about 300 Scramblers in ser-
vice, and so this meant that about four out of 900 unit poles were reported to have
broken. It was felt that, because of the potential danger to the passengers, a design
change was necessary to eliminate the problem. Gusset plates were developed to
oridge over this higher stressed area, and the design was reviewed by the same firm .
of outside consulting engineers. With their approval of the design change, these
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gusset plates, along with instructions for installing them, were sent at no charge to
every Scrambler owner. Since the addition of the gusset plates, there have been no
reports of unit pole breakage. Some owners were very slow about installing the
gusset plates, and perhaps there are some Scramblers which still do not have them
on the unit poles. If your Scrambler is not equipped with the gusset plates, get them
on. If, for any reason, you do not have them to put on, contact the factory and they
will be furnished to you at no charge if you have never previously received a set of
the gusset plates. Otherwise, if you lostthem you will be charged for the direct
cost of making them, but it is very important that there be four of these gusset plates
on every unit pole,

The mesh of the gear teeth on the 90 tooth bevel ring gear with the bevel
pinion teeth requires that the unit pole be located in its proper position in relation
to both the top sweep and the bottom sweep., Occasionally operators call the factory
to find out why the two gears do not mesh at all, but are separated from each other
so far that the ring gear passes completely above the bevel pinion. This is a very
simple problem to correct. What has happened is that the spherical outer race of the
Sealmaster SF-47 ball bearing pillow block on the outer end of the bottom sweep has
turned over upside down. When this happens the sweep drops down farther on the
unit pole and this causes the two gears to move away from each other. Turn the bear-
ing over by levering it with a board, but be sure that the spherical outer race of the
bearing is pivoted about the grease fitting, because there is a small pin under the
grease fitting that keeps a hole in the race lined up with the grease fitting.

The mesh of the gears can also be affected when the Sealmaster SF-47 on the
outer end of the top sweep is shimmed to a higher level to eliminate the seat steps
dragging on the bottom sweep. The section on "Bottom Sweeps" covers the adjust-
ments necessary when this occurs,

One Scrambler returned to the factory for service had had the ends of the unit
poles machined down to a smaller diameter so that they could be used in smaller
bearings in the top and bottom sweeps. This is a very dangerous practice, The sizes
of all structural members and bearings on the Scrambler have been determined by
structural analysis, and for an owner or an operator to reduce the size of a critical
structural member or use a smaller bearing without even consulting the factory is a
very foolhardy procedure. Do not do it.

It is inevitable that in time the pin holes on the unit poles will become worn
and enlarged. There are 20 pin holes on each unit pole, and experience indicates
that all of them may, in time, have to be enlarged for oversize pins. Do not try to
do this without first obtaining the proper equipment from the factory so that all holes .
can be line reamed, You can go to either 1-1/16" or 1-1/8" diameter pins, but it
is advisable to try to get by with 1-1/16" diameter first, and usually this will be
quite enough to put the holes back in first class condition. Naturally, the holes
reamed out on the unit poles must be matched by similarly reamed holes on the
structural members which attach to them. The 1-1/16" pins are identified by a
single ring cut in the side of the pin head, and the 1-1/8" diameter pins have two
rings in the head,
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UNIT POLE SHAFT, REDUCED IN SIZE, See "Unit Poles".

V-BELT GUARD. See "Power Unit".

V-BELTS REQUIRED. See "Speeds”.

V-BELT TENSION. See "Power Unit",

VIBRATION OF DRIVE UNIT FLOOR, See "Drive Units".

VIRRATION OF ROTATING BASE COVER. See "Rotating Base".

WASHER WEAR IN PINION CASTING ASSEMBLY. See "Gears".

‘WATER IN ROTATING BASE. See "Rotating Base".

WEAR OF GEAR TEETH. See "Gears".

WEAR OF SPROCKET TEETH. See "Chain Couplings”.

WEAR RATE IN PIN CONNECTIONS, See "Pins and Pin Holes".

WEAVING OF CENTER POLE, See "Stationary Base".

WEIGHT CARRIED BY CENTER POLE, See "Stationary Base".

WELD FRACTURE OF STATIONARY POLE, See "Stationary Base".

WET BALLASTS. See "Lighting", N

WHEELS FOR DOLLIES. See "Dollies for Center Pole".

WINCH.

The winch gives generally good service if it is not mis-used., A few owners
have ordered replacement drum shaft gears. This is the large gear that is attached
to the winch drum itself. It gets broken or has teeth knocked out when extra heavy
loads are put on it. One of the ways the winch can be overloaded is by not keeping
the slack out of the cable when the center pole base section is headed down the ramp.
When the base section rolls over the top and starts down the ramp it will hit the
winch cable with a terrific jolt if there is slack in the cable. This can cause the
cable to break, to pull out the end connection on the cable or break teeth out of the
gear if the pawl is engaging gear teeth at the time,

Very likely some of the overloading that occurs on the winch is caused by its
being used for jobs other than handling the Scrambler parts. It is to be expected that
a winch would be needed from time to time around a carnival lot, but from the factory
position there is no way to anticipate the kind of loads that might be put on a winch
in this way,
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INTRODUCTION

Your Scrambler seats have been designed and built using advanced techniques devel-
oped by the aircraft industry as well as other industries to produce a high strength, low
weight structure. They are precision built devices and need reasonable care to keep them
in safe and attractive condition. Of all the parts of a ride, the seats are observed most
closely by the public, and you should pay particular attention to the condition of the seats.,

Handle the seats carefully because the aluminum has a very fine finish which is
easily damaged. Scratches cannot be removed, so it is best to keep the scratches from getting
on the seats in the first place.

The major strength of the Scrambler seat is in its aluminum sheet "skin" covering
the outside and the inside. This is referred to as a "stressed skin" type of construction,
and it produces a structure of maximum strength and maximum stiffness, for a minimum of
weight, This kind of construction is widely used in many industries, such as aircraft, boats,
and certain kinds of house trailers. It is well recognized for its efficient use of materials to
produce high quality structures. It does require, however, reasonable maintenance to pre-
serve these favorable characteristics, and the stressed skin construction of the Scrambler
seat is no exception. Badly worn or missing rivets, ox holes punched or worn in either the
outside or inside "skins" reduce the strength of the seat., A properly maintained Scrambler
seat must have all holes repaired with proper stressed skin type of patches that will replace
the strength lost in the holes and that will prevent the growth of cracks that may be associated
with the holes. Furthermore, all worn or missing rivets must be replaced. The strength of
the seat depends on this being done.

The Scrambler seat, if given reasonable maintenance, can give year after year of
excellent service, if the Scrambler is not operated beyond the-maximum factory-recommend -
ed speeds of 11,0 revolutions per minute of the center pole when powered by a gasoline en-
gine, and 11.4 RPM with electric motor. How does speed affect the seat? Assume, for
example, that there are three 200 pound people in the seat. As the ride turns, the forces
act to push the passengers to their right against the side of the seat, The seat is designed
to withstand these forces safely within the maximuin speeds set by the factory. The follow-

“ing table will show how the load against the side of the seat, because of these three people,

increases as the speed of the center pole is increased:

Center Pole RPM Total Load Against
the Side of the Seat
11.0 695 pounds
11.4 746
12.0 826
12.5 897
13,0 970
14.0 1,126
15,0 1,292
16,0 1,469
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If the seat structure is designed to withstand safely a load of 746 pounds and the ride is
overspeeded so that the load is actually 1,469 pounds, this is not wise or safe use of the
equipment. It can also be vary hazardous to the passengers. For example, at 16 RPM .
each 200 pound person pushes to his right with a force of 490 pounds. Many people cannot
withstand forces of this kind. The seat structure will be subjected to forces and deflections
that may render some of the built-in safety features ineffective. Overspeeding is doubly
dangerous when the seat structure is not safely maintained. Never operate the Scrambler
faster than 11.0 RPM with gasoline engine, or 11.4 with electric motor,

These suggestions for the care of your Scrambler seats are based on observations
made by factory personnel, and calls and letters from owners and operators.

ADJUSTING HANDLEBAR, See "Spring Start Up".

ADTUSTMENT OF STRIKER, See "Handlebar".

AIR-LOC BREAKAGE, See "Footbottom".

AIR-LOC LOADS. See "Footbottom Straps”.

AIR-LOC RECEPTACLE REPLACEMENT, See "Seat Body Structure".

AIR-LOC RECEPTACLES, See "Foothottom', "Step".

AIR-LOCS, See "Spring Start Up".

AIR-LOC STUD. See "Step".

ALUMINUM HANDLEBAR. See "Rubber Bumpers and Pads", "Handlebar".

ALUMINUM PIN CONNECTIONS, CORRODED, See "Seat Body Structure".

APPLICATION OF DECALS, See 'Decals”.

AUTOMATIC CLOSING OF HANDLEBAR. See "Rubber Bumpers and Pads".

BACK BLOCK., See "Wood Blocks".

BACK SHEET, See "Seat Body Structure'.

BANGING SEAT. See "Seat Body Structure”.

BENT I.LAP BAR,  See "Lap Bar",

BOTTOM SWEEPS HIT BY STEPS, See "Step".

BOWED LAP BAR., See "Lap Bar".
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BRASS SLIDING BOLT, See "Handlebar",

BUMPER FOR HANDLEBAR, See "Handlebar", "Rubber Bumpers and Pads",

BUMPER ON FOOTBOTTOM. | See "Rubber Bumpers and Pads".

BUSHINGS, NYLON, See "Handlebar".

CAUTION DECAL. See 'Decals", "Handlebar", "Spring Staxt Up".

CEMENTED UPHOLSTERING, See "Cushions".

CLEANING THE SEATS. (See also "Spring Start Up".)

In portable service it is quite difficult to keep oil, grease, and dirt off your equi pment.
However, after the ride is set up there is no reason why it cannot be cleaned,

Dirt and grease can be removed with a mild soap and water followed by a clear water
rinse. Only a soft polishing cloth should be used because a coarse cloth will scratch the
aluminum. Do not polish with a circular motion, but move back and forth in straight lines.
If any scratches do develop they will be less noticeable when the polishing is done in this way
rather than when a circular motion is used. If the aluminum surface becomes dull and oxi-
dized it can be brightened by polishing with Never Dull Aluminum Polish, which is available
from Eli Bridge Company.,

Clean the upholstery with mild soap and water. Always keep dirt and trash out from
under the seat cushion, because it causes rapid wear of the aluminum "skin" beneath the
cushion board,

The plywood boarxd in the footbottom can be removed for cleaning. There are two
holes in the footbottom that are covered by the board, and they are there to make it easier

for you to brush out any dirt or trash that accumulates in the footbottom.,

CLEARANCE IN PIN CONNECTIONS. See "Seat Body Structure",

CORRODED PIN CONNECTIONS,  See "Seat Body Structure'.

CRACKED SEAT RIBS, See "Seat Body Structure".

CRACKS AROUND STRIKER., See "Seat Body Structure".

CRACKS IN FRONT RIB. See "Seat Body Structure', "Spring Start Up".

CRACKS IN TOP BACK TRAY. See "Seat Body Structure'.
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( USHIONS. (See also "Spring Start Up".) _ ‘\

The earliest Scrambler seats had no pad on the right side, no upholstered sheet
across the back, and the seat cushion was of flat construction so that the front edge of
the cushion was no higher than the back. The first change was to raise the front edge of
the seat cushion. This was suggested and tried out by the first Scrambler owner, and it
was found to be a very worthwhile change. It greatly improved the ride characteristics,
and gave a much greater feeling of security to the passengers, The second change was
the introduction of the upholstered cushion on the right end. The motion of the Scrambler
slides the passengers to their right, and there were some reports coming back to the
factory of passengers who were not able to withstand these forces very well. The pad
was made so that it could be added to earlier models which did not have it, and since its
introduction there have been practically no reports of passengers having any more diffi-
culties of this kind, The upholstered back sheet was developed because the bare aluminum
sheet made black marks on people's clothing as they slid along the seat, and the upholstery
material stopped that. Also, the bare aluminum could get very hot in the summer sun, and
this upholstery material helped to hold down the temperature.

The seat cushion itself has gone through several modifications, but any of the
designs will fit any Scrambler seat. The original padding was quite soft, compared to
the present construction. The softer construction allowed the covering material to fold
over in wrinkles, and then eventually the wrinkles would cut through. The firmer con-
‘truction used at present has the padding material cemented to the wooden frame under- R

Meath, and then the upholstery material is cemented on top of that. In this way, the entire .
pad acts together, with no parts sliding over each other. )

‘'This cushion design has been subjected to a great deal of testing, and it is made
the way it is so that it will be able to withstand the punishment it must take as the
Scrambler operates. Frequently, cushions are brought into the-factory, or are examined
by factory representatives on the spot, and they are found to be of entirely different con-
struction than that used by Eli Bridge Company. Do not change the design. Do not use
a different kind of padding or cushioning unless you first consult with the factory. Do not
fasten new material over the old without completely cementing the new to the old. A
substantial part of the security of the passenger is due to the firmness of this seat cushion.
A loose, soft cushion can be hazardous to the passengers.

Sometimes operators make their own wooden frame for the seat cushion. If this
is not made correctly it may wear holes in the inside skin quickly, because it does not
fit the interior of the seat properly.

Where the upholstery material is folded around the wooden frame, it is sometimes
stapled so that the heads of the staples stick out against the inside skin. These staple heads
can wear into the inside skin also.

_ The seat cushion needs the small aluminum lip which sticks out of the bottom edge

“the front side, Cushions are often found where this lip is completely worn away. With- 4
out this lip to fit under the edge of the footbottom, the seat cushion is not properly held
in position. In most circumstances the cushion will remain where it is supposed to be,
even if the retaining lip is not there, but there are conditions that can develop where the

g
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cushion can move forward toward the footbottom, and this can be very frightening to
passengers who may be riding at the time. Therefore, do not operate the ride unless
every seat cushion has the lip on the front edge, and every one is under the lip of the

footbottom. o

For safety, every Scrambler seat should have a seat cushion in good condition and
properly restrained by the footbottom, an upholstered end pad, and an upholstered back

sheet.

DAMAGE TO OUTSIDE SKIN, See "Seat Body Structure”

DECAL, "CAUTION", See "Handlebar", "Spring Start Up".

DECALS. (See also "Spring Start Up".)

The decals prepared for use on Scrambler seats add a great deal to the attract-
iveness of the ride, if they are properly applied and maintained. Complete directions
for applying these decals, along with a squeegee, are supplied when decals are or-
dered. Formerly Eli Bridge Company supplied varnish-applied decals, but in response
to numerous requests from customers all orders are filled with pressure-sensitive,
die-cut vinyl decals, requiring no varnish. The directions are as follows:

DIRECTIONS FOR APPLYING BIG ELI PRESSURE-SENSITIVE DECALS

1. Clean off the surface where the decal is to be applied, using Tide detergent and
-water. Rinse with clear water,

2, Add a handfull of Tide detergent to a five—-gallon bucket of water. This will be
used for conditioning the decal so it can be properly positioned.

3. Carefully strip off the backing from the decal. Take care that you do not stretch
or tear the decal, After the backing has been removed,-do not let the sticky sur-
face fold over on itself or it will stick so tightly that the decal will be destroyed
in trying to separate it.

4, Place the decal, sticky-side up, on a flat surface and sponge the sticky surface

" thoroughly with the Tide detergent and water solution prepared in step 2. The Tide
solution provides lubrication so that you can shift the decal a little on the seat as
you position it in place. Without the Tide solution, the decal will stick to whatever
it touches and it cannot be moved.

5. Carefiilly place the thoroughly wetted decal on the seat, When it is properly pos-

itioned, squeegee the decal, beginning at the center and working all air bubbles
and water out toward the edges.

6. The decals that go on the ends of the seats are die cut to fit over the rivet heads,
and so they must be very carefully located.

7. This completes the installation of the pressure-sensitive decals.
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0Old decals can be removed with paint remover.

Some operators have reported that the decal on the footbottom wears off where it
touches the seat cushion after the foothottom is folded. Others have reported that this
will not happen if the decal and the seat cushion are dry when the footbottom is folded up.

The most important decal is the one on the back of the handlebar, which says,

"CAUTION: While Scrambler is in motion:
~Keep handlebar closed
-Do not stand up "

Every seat must have this information in full view of the passengers. Unless this
information is where they can read it, you are not giving the passengers proper warning.
If the decal is missing or un-readable, and the passengers open the handlebar and stand
up, then you have not given them proper warning. Never carry passengers on the
Scrambler unless every handlebar has this decal on it.

DECAL VARNISH, See '"Decals’,

DECAL WEARING OFF OF FOOTBOTTOM. See 'Decals”, "Footbottom".

DROPPING FOOTBOTTOM. See "Footbottom™,

DRY STORAGE OF SEATS. See "Winter Storage'.

END PAD, See "Cushions'.

END PLUG FOR HANDILEBAR,. See "Handlebar".

FLAT CUSHION. See "Cushions".

FLOORBOARD, See "Cleaning the seats ", "Footbottom", "Spring Start Up".

FOOTBOTTOM,

The main structure of the footbottom has given good service through the years,
but there have been some problems with some of the details of construction.

" The end where the step is located has held up well, except for occasional problems
with the Air~Loc quarter-turn fastener which connects the step to the foothottom. In
some cases the Air-Loc stud wears an oversize hole in the step, and then it falls out
and is lost. In others the Air~Loc receptacle on the footbottom gets broken., The recep~
tacle is easy to replace, because it just involves installing two rivets, If the Air-Loc
stud is lost from the step because the hole is too big, a patch with a smaller hole must .
be riveted to the step, and then a new Air~Loc stud with crosspin is installed. J
The other end of the footbottom has had more problems., The earliest one was
cracking of the flange of the end piece right where it joined the long angle across the top
of the footbottom. A tapered piece was developed to spread the load more at that joint,
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and this has generally been successful, but occasionally there are footbottoms which have
cracks somewhere in this corner in spite of the corner reinforcement. If this tapered
reinforcement, or parts to which it is attached, show any cracks or any rivets missing,
repair or replace the cracked piece, ox if only rivets are missing replace the rivets,

It is important that this corner be structurally sound, because as the passengers enter
aund leave the seat they tend to twist the footbottom as they put their weight on the step,
and if the corner is cracked in any way the twisting will tend to make the cracks grow
larger and longer. The time to correct the situation is before a real structural problem
has developed.

A second problem on that end of the footbottom concerns where the long strap is
attached. The hole tends to get larger, and sometimes cracks develop around that corner,
If you find any cracks, contact the factory for recommendations as to what should be done.
It will help the factory to make proper recommendations if you could send along a picture
to show what you have found, or if you cannot get a picture make a small sketch, The more
you can describe what your problem is, the easier it will be for the factory to help you.

Frequently footbottoms are found where the lip which hangs up over the edge of the
seat is almost completely worn away., Without this lip, there is nothing to hold up the
footbottom except for the two Air-Loc gquarter-turn fasteners which lock the footbottom
to the front of the seat, If these fasteners are also missing, then there is great risk of
the footbottom dropping down where it can strike the bottom sweep. This can be very
hazardous to anyone riding in the seat. Fox safety, you need the retaining lip in good
condition and hanging over the edge of the seat, and also you need both Air-Locs in good
condition and fastened to the front of the seat, Here again it is recommended that you
contact the factory for advice on how to solve the problem. Factory recoxds show that on
at least one occasion a Scrambler seat did not have the lip on the footbottom, did not have
either Air-Loc holding the footbottom to the seat, and the footbottom did drop down to where
it was hit by the bottom sweep, And there were people riding’in the seat. Do not take
chances; the footbottom must be firmly anchored in position.

The wooden board in the footbottom takes a lot of the punishment that would other-
wise be inflicted on the aluminum skin underneath. It is a simple board, and as it wears
out or rots out it can be lifted out and replaced easily. Without the board in place, it is
common to find footbottoms badly buckled downward where the passengers have stood or
braced their feet. This is particularly true where women have small heels on their shoes;
such shoes exert great pressure and the wooden board needs to be there to distribute the
load. Lifting up the board discloses two holes in the aluminum skin, which were put there
to make brushing out the interior easier.

The decal on the front of the footbottom is reported to wear off rathexr rapidly
where it touches the seat cushion after the footbottom is folded up into the seat. However,
other operators say that this will not happen if the decal and cushion are both thoroughly
dry before the seat is folded.

FOOTBOTTOM DROUPPING. See "Footbottom''

FOOTBOTTOM FLOOR. See "Cleaning the Seats", "Footbottom", "Spring Start Up".
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FOOTBOTTOM LIP. See "Footbottom".

FOOTBOTTOM REINFORCEMENT. See "Footbottom".

FOOTBOTTOM RUBBER BUMPER,: See "Rubber Bumpers and Pads".

FOOTB OTTOM STRAPS., (See also "Footbottom".)

Each seat assembly has two footbottom straps which permanently connect the
footbottom to the seat shell, and also act to locate and position the footbottom in the
operating position and in the storage position. It is necessary for the holes at the
ends of the straps to be exactly the right distance apart for the footbottom to position
properly for operating. If the holes become worn and elongated, too much load is placed
on the Air-Loc fasteners which anchor the footbottom to the front rib. Then with the
weight of passengers getting in and out, the Air-lLocs will be damaged, or the front rib
of the seat may be damaged, or both. If this should happen, the fastening of the foot-
bottom to the seat becomes uncertain and dangerous.

The straps are connected to the seat shell by 3/8-24 cap screws threaded into
anchor nuts. The anchor nuts are attached to reinforced areas of the inside skins.
In removing and replacing the cap screws from these anchor nuts, be careful not to
cross thread or otherwise damage the nuts. Replacement of these anchor nuts re-
quires opening up the outside skin, which is a difficult job. .

]
’

The straps are attached to the footbottom with 3/8-24 cap screws and self- -
locking nuts.

It takes only a few moments to determine whether the holes are worn. If they
are, and the footbottom does not fit up snugly against the front rib, then replace
the footbottom straps.

FOOTBOTTOM TWISTING, See "Footbottom".

FRAME FOR SEAT CUSHION. See "Cushions".

FRONT RIB CRACKS., See "Seat Body Sfructure" . "Spring Start Up".

FUNCTION OF WOOD BLOCKS., See "Wood Blocks",

GREASING GEARS TO REDUCE SEAT RUMBLE. See "Seat Body Structure".

HANDLEBAR.

Early Scramblers were fitted with welded steel handlebars, and some of them
are still in service, There were two significant problems with the steel construction.
One was the difficulty of maintaining a painted surface where the passengers rubbed
their hands as they held on, and the second was the accumulation of moisture inside _
the hollow part of the handlebar. The moisture caused rusting of the interior, and .

as the ride operated the rusty water would sometimes come out on the passengers, J
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The aluminum handlebar coustruction eliminatéd both problems. It was ruggedly
designed and has given excellent service since it was first introduced. In a very few

- cases the roll pins which connect the handlebar hinge blocks to the handlebar itself have

become a little loose. Whenever looseness develops in this connection of the handlebar
hinge plug to the handlebar it is the factory recommendation that the handlebar be replaced, .
or at least be sent back to the factory to see whether ox not it can be salvaged. This is an
extremely important connection, so do not take chances with it.

Basically the same handlebar latch (or lock) and striker set has been used since ‘
the Scrambler was first introduced, although there has been considerable modification.
After the first year, the striker was changed to the next larger size in order to make
adjustment easier. The pin for the latch handle was replaced with a bolt and self-locking
nut. The sliding bolt in the latch was changed from a rounded end to a 45 degree beveled
end, and the material was changed from brass to malleable iron for better wear. There
had been a hole through the latch body for installing a padlock to prevent opening of the latch,
but it was found that this hole could actually prevent the latch from closing, particularly
after some wear had developed in the sliding bolt and where it slid in the latch body, and so
the hole in the latch body was discontinued.

The handlebar striker is adjustable in and out. It should be set so that when the
handlebar is closed gently without slamming it will still latch completely. The striker is
held by a screw on the outside and another on the inside, If you do any adjusting of the
striker be sure that the screws are thoroughly tightened when you are through, because
loose screws could work out, the striker could fall off, and there would then be nothing
to hold the handlebar shut. This could be extremely hazardous for your passengers, so
be sure that these screws are always tight. A properly adjusted striker should be such
that when the handlebar is closed there is still a very small amount of play between the
rubber bumper on the back of the handlebar and the front of the seat.

The handlebars are all adjusted to latch properly at the factory. However, after
a great deal of use some adjustments may be necessary. The latch should be slightly
below center on the striker., If it is not, then loosen, but do not remove, the eight socket
head cap screws on the hinge end of the handlebar. Position the latch in the striker and
hold it there while you tighten the cap screws. The handlebar hinge pins turn in nylen
bushings and should always be kept in good working condition or replaced.

Warning: If the handlebar is permitted to droop because of misalignment or worn
nylon bushings, the sliding bolt will not be able to enter the striker cavity, and then will
not latch, creating the hazard of an unlocked handlebar. Do not operate the Scrambler
in this condition.

THE HANDLEBAR LOCK AND STRIKER TAKE A GREAT DEAL OF PUNISHMENT,
AND AS A RESULT, SOME WEAR WILL SHOW UP IN THE MATING PARTS. UNRELIABLE
LATCHING IS DANGEROUS. IF THE HANDLEBAR FAILS TO LATCH OR BECOMES
UNLATCHED, THE PASSENGER WILL FEEL INSECURE, HE MAY LEAN FORWARD
OR STAND UP, EXPOSING HIMSELF TO THE DANGER OF BEING THROWN FROM THE
SEAT. INSPECT YOUR HANDLEBAR LOCKS CAREFULLY. REPLACE THEM WHEN

THEY CAN NO LONGER BE ADJUSTED TO FUNCTION SAFELY.
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The Scrambler seat is secured to the rest of the ride by the three pins on one side
of the seat. As the ride turns, the forces which act on the seat cause it to flex slightly.
The sliding kolt must engage the striker a minimum of 1/4" (one-quarter of an inch) for
the latching of the handlebar to be safe, and this assumes also that the entire Scranibler
seat is properly maintained, that no rivets are missing, that all holes are properly re-
inforced with stressed skin type patches, and that the Scrambler is not operated beyond
the maximum speed for which it was designed (11.0 RPM of the center pole when powered
by a gasoline engine, and 11.4 RPM with an electric motor).

It is very easy to check the amount of engagement., With the handlebar closed
and latched, draw a pencil line on the front surface of the sliding bolt right next to the
striker. Open the handlebar and measure the distance between the pencil line and the
end of the sliding bolt.

Any time the length of engagement measures less than 1/4" then you should replace
the handlebar lock. In the event that the seats are structurally sound and new, but the
locks do not provide or exceed the minimum engagement, notify the factory immediately.
Under no circumstances should you carry passengers in seats having less than minimum
engagement.

Sometimes the bolt assembly wears in such a way that the sliding bolt extends
out too far. If this happens to such an extent that the beveled face goes past the roller,
permitting the flat surface of the bolt to strike the roller, both the lock and the striker
can be damaged. Replace any lock in this condition.

The roller in the striker assembly should turn freely on its shaft, Sometimes a
drop of oil will help to free a tight roller. If a tight roller can not be loosened up, it
will cause rapid wear and should be replaced before it ruins the lock as well. Never
carry passengers in a seat where the striker has no roller. Replace the striker first.
Replace it also if the sides of the striker are badly bent out of shape, or worn and cut
by the sliding bolt hitting because it was mis-aligned. Beginning with Serial No. 415,
a 5/16" thick spacer has been added under the striker so that the roller pin lies within
the sides of the striker, to prevent the pin from working out of the roller. These spacers
can be added to any Scrambler seat beginning with Serial No, 17,

REMINDER: Proper latching is essential for safe operation. If you are unsure about
any problem, consult the factory. '

The handlebar must be prevented from swinging up and over center, so that it swings
back and hits the seat sweep tie rod. The rubber handlebar stops do this if they are in
good condition, but if they get cut or worn they will not be able to resist the handlebar
swing, and as it swings back toward the tie rod it will bear against the heads of the
screws which hold in place the two rubber handlebar stops. Without the rubber to act as
a cushion and spring, the handlebar will strike the screws and drive them into the seat,
tearing out the threaded fasteners inside the seat, Once they are torn out there is no
way to repair them without completely taking apart the seat structure. Therefore, it is
very important to keep the rubber handlebar stops in place and in good functioning conditio

The rubber bumper in the other end of the handlebar should be examined for damage,
but since it first began to be used there has never been a report of trouble with it,

°
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The hollow aluminum extrusion that makes up the top and bottom members of the
handlebar has a round aluminum plug fastened in the end next to the latch on Scramblers
through Serial No. 414, Occasionally, handlebars are seen with one or both of these
round plugs missing. They should be replaced, because of the greater risk of someone
getting hooked or snagged in the open tube, as compared with the closed, rounded end
when a plug is there,

The lap bar assembly must be firmly attached to the back of the handlebar. Some
of the screws occasionally work loose and fall out. In order for the lap bar to function -
properly, all screws must be in place and firmly tightened. There should be two small
round rubber bumpers on each lap bar hinge block.

BE SURE A COMPLETELY READABLE "CAUTION" DECAL IS ON THE BACK
OF EACH HANDLEBAR.

In 1973 the State of California required that there be a secondary latch on all
Scrambler handlebars. This was developed and made available as a modification kit.
After these secondary latches had been in service for nearly two seasons the Scrambler
owners were asked for comments. The response was quite favorable, and because of
that and because the secondary latch offers an additional measure of safety, the
secondary latch was installed as standard equipment on all Scramblers beginning with
Serial No. 415, and can be adapted to any earlier Scrambler equipped with aluminum
handlebars.

HANDLEBAR ADJUSTMENTS. See "Spring Start Up".

HANDLEBAR, ALUMINUM. See "Rubber Bumpers and Pads".

HANDLEBAR HINGE. See "Spring Start Up".

HANDLEBAR HINGE PINS., See "Handlebar”.

HANDLEBAR HITTING TIE ROD, See "Handlebar",

HANDLEBAR RUBBER BUMPER, See "Handlebar", “Rubber Bumpers and Pads",

HANDLEBARS, STEEL. See "Rubber Bumpers and Pads".

HANDLEBAR STOP. See "Rubber Bumpers and Pads”, "Seat Body Structure”,

HANDLING SEATS. See "Seat Body Structure'.

HINGE FOR HANDLEBAR. See "Spring Start Up".

HINGE FOR LAP BAR. See "Lap Bar".

HINGE PINS. See "Handlebar".

HOLE IN LATC'H BODY, See "Handlebar”.
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HOLES FOR DIRT REMOVAL IN FOQTBOTTOM, See "Foothottom",

HOLES IN INSIDE SKIN. See "Seat Body Structure",

HOLES WORN IN STRAP, See "Foothottom Straps".

INCLINED CUSHION, See "Cushions'.

INSIDE SKIN. See "Seat Body Structure',

INSTRUCTION FOR APPLYING DECALS. See '"Decals".

KIT FOR TOP BACK TRAY MODIFICATION. See "Seat Body Structure'.

LAPBAR. (See also "Spring Start Up".)

The most common thing that shows up on the stainless steel lap bar is that it gets
bent out of shape. This is surprising in view of how difficult it is to bend the ends of
the lap bar when it is being manufactured. This bowing of the long straight section
does not seem to affect the function of the lap bar, but it does cause some interference
in the hinged ends. The aluminum parts rub on each other when this happens, and sometimes
the wear is substantial,

The small rubber mushroom bumpers, for cushjoning the lap bar to keep it from
striking the handlebar in both the up and down positions, do not seemn to stay in place

' very well, It is not known whether these bumpers just do not stay where they are

C

supposed to or whether the passengers pick them off, There is not a great problem

if these bumpers are missing, although eventually the lap bar may wear a hole through
the handlebar where it is hit, and so it i s advisable to keep these rubber bumpers on
the lap bar, There are two of them on each end of the lap bar.

On the first lap bars that were delivered the pieces that were bolted to the
handlebars had through-bolts with self-locking nuts on them. It was found that
occasionally passengers would pinch their fingers because of the nuts being where
they were, and so the design was changed so that the screws are threaded into drilled
and tapped holes in the blocks. This is not as positive as the self-locking nuts were,
and it is necessary to check these screws frequently to be certain that they are pulled
tight. If part of these screws get lost, the lap bar could fall off. Therefore, since
the lap bar is an essential piece of safety equipment, it is important that you check
cach one regularly to be certain that all screws are tight and the lap bar is functioning
properly. In the factory final inspection of a new Scrambler, the lap bar must be
loose enough to fall down of its own accord when the handlebar is closed; if it does
not, then it is worked over until it does.

The lap bar has been an important addition to the Scrambler seat, and it has
given an added measure of safety to the passengers, particularly to the small children.
To do a proper job, it must be maintained well. '
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RUBBER BUMPER FOR HANDLEBAR. See “Handlebar".

RUBBER BUMPER FOR LAP BAR HINGE, See "Lap Bar", "Rubber Bumpers and Pads".

RUBBER BUMPER ON FOOTBOTTOM, See "Rubber Bumpers and Pads™.

RUBBER BUMPERS AND PADS. (See also "Spring Start Up".)

There is a rubber bumpexr built into a recess on the locking end of the handlebar,
so that as the handlebar closes this rubber bumper is what strikes the front of the seat
instead of the handlebar itself. This rubber bumper has been used since the aluminum
handlerbar was introduced. Early Scrambler s were equipped with steel handlerbars and
there was no provision on that handlebar for a good bumper. In that case, a strip of
adhesive=backed sponge rubber was stuck to the front of the seat where the handlebar hit,
but in a short time the rubber strip would peel off and then the handlebar would strike the
seat directly. Since the rubber bumper was built into the back of the aluminum handlebar
there have been no problemss reported with it.

On the other end of the handlebar there are two rubber blocks that are there to prevent
the handlebar from swinging back over center and hitting the seat sweep tie rods, These
rubber hinge blocks are easily replaced, but operators often neglect them until the rubber
is completely worn away. Then the handlebar starts striking the screws which are there to hold
the rubber hinge blocks. In a short time the handlebar drives these screws back inside the
seat, tearing out the threaded fastener inside the seat, so that it becomes impossible to re-
install the rubber hinge blocks. These blocks have to be considered as protective devices,
that in protecting will be worn or cut away so that they must be replaced. Itis much better
to install the inexpensive rubber hinge blocks than try to repair the damage caused by the
screws being driviu back inside the seat,

These rubber hinge blocks also serve to help the handlebar close automatically when
the Scrambler starts turning, if the passengers have failed to latch it. There is a lot of wear
on these bumpers, and you will probably find that they will cut through and need replacing in
a fairly short time,

Sponge rubber pads are used on the front of the seat to cushion where the foothottom
touches, and another pad is used on the back of the step to separate it from the footbottom.
These pads help to prevent the parts from scrubbing against each other, but their most
important function is to keep the parts from rattling against each other. Your Scrambler
will be much quieter if you keep these rubber pads on the seats and steps than if you permit
them to become lost, ' '

Each hinge block on the lap bar has two round rubber bumpers on it, so that the
handlebar is protected from the lap bar in both the up and down positions. Failure to keep
all four rubber bumpers oun each lap bar will cause the lap bar to wear into the handlebar.

There is a rubber bumper attached to the angle across the top of the footbottom, and
it is on the end away from the step. This bumper is necessary only if the Scrambler is used

portable. It cushions the lap bar when the seat is folded and prevents it from wearing into
~ the footbottom.
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RUBBER HANDLEBAR STOP. See "Rubber Bumpers and Pads", "Seat Body Structure” .\

RUBBING OF FOOTBOTTOM DECAL, See "Decals".

RUMBLING OF SEATS. See "Seat Body Structure”.

SCREWS DRIVEN INTO SEAT. See "Rubber Bumpers and Pads".

SCREWS IN LAP BAR. See "Lap Bar".

SEAT BANG. See "Seat Body Structure".

SEAT BLOCKS. See "Spring Start Up", "Wood Blocks".

SEAT BODY STRUCTURE

The seat body structure is the main load carrying member of the seat, and the
safety of the passengers requires that it be maintained in serviceable and safe condition,
This requires that the inside and the outside skins be free from holes or cracks, that
the three ribs which position the two skins be structurally sound, that the structure
across the back of the seat be intact, and that the pin connections which support the
seat be sufficiently strong. .
|

One of the more critical areas is the inside skin. Factory inspections have
disclosed numerous examples of the inside skins being deliberately cut open with a
chisel in order to get at money which had dropped through a small hole worn in the
skin. Operators who have done this have literally "cut the heart out" of the strength
of the inside skin, with no thought for how they were weakening the seat, In other
cases, operators have allowed trash to collect inside the seat and under the seat
cushion. As the ride operates the wooden frame of the seat cushion, scrubbing against
the trash, has worn holes through the inside skin. From the small holes worn through,
cracks have developed that have enlarged the holes to very serious proportions.

In handling the seat in and out of a trailer, operators sometimes drop it and it
usually falls on the rounded bottom corners at one end or the other. At the very least
this wears off or breaks off rivets, and at the worst it buckles in the corners and cracks
the ribs. Damage sustained by the outside skin in this kind of handling reduces the
load carrying capability of the outside skin. Another kind of damage that occurs to the
outside skin is due to failure to anchor the seats in the trailer. In traveling down the
road, the seats bounce against each other, and the pin connection at the top of one seat
bashes in the top of the other end of the seat next to it. This is not a heavily loaded
part of the seat, but the damage could spread to a more critical area, and it certainly
disfigures the seat. If the seats are adequately restrained in the trailer this will not

happen.
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On some earlier Scrambler seats the aluminum sheet riveted across the back below

the back box lost rivets and became loose one at a time, This appears to be associate
with passengers bracing their feet against the footbottom and pushing very hard
against the back. Later Scramblers have more extensive fasteners connecting this

" sheet to the back rib. Rivets which are missing should be replaced without delay.

L2

The top back tray connects to each end of the back rib. Frequently, the
flange of this back tray is cracked. out next to the rib. In order to check this it is
necessary to remove the back wooden block., Xvyou find any cracks there, you are
strongly urged to obtain a modification kit from Eli Bridge Company. This kit
includes a heavier back tray and all the necessary fasteners. Some states will
not permit @ Scrambler to operate if there are cracks present there, and Eli Bridge
Company would share the view that any cracks should be removed, either by repair or
by replacement.

There have been a few instances where the front rib has cracked next to the
striker, This has occurred mostly in the earlier Scramblers that did not have an
inside reinforcement behind the striker. Since the reinforcement has been added
there have been no reports of cracks developing in that area. If you find any cracks
around any of your strikers, see about having repairs made. A crack growing in
the vicinity of the striker could cause the loss of a striker, with the great possibility
of hazard to passengers because of a handlebar with nothing to latch it to.

If the rubber handlebar stops are not kept in good working condition, the
handlebar swinging back over center can drive the screws, which hold the rubber
stops, back inside the seat, breaking off the threaded plate nuts riveted inside the
seat and starting cracks that may be very difficult to stop and reinforce.

The early Scrambler seats had Air-Loc receptacles attached to the front rib
on the inside. From time to time these receptacles would break, and replacement
was practically impossible, A few cut round holes on the bottom in the outside
skin, made the replacement, and then covered the holes with circular patches riveted
in place. Besides cutting into a primary structural member, this was not a practical
procedure because later replacement would require the same procedure again.
A modified front was developed for the seat, so that the Air-Loc receptacles were
mounted outside of the seat shell, fully accessible for replacement if necessary.
Factory records indicate that there are about as many broken and unrepaired Air-Locs
in this new, accessible location as there were in the old location, This modification
is available to all older Scramblers having the Air-Locs inside the seat.

Besides wearing holes in the inside skin, the seat cushion wears off rivet
heads. Badly worn rivets should be replaced. The lip on the footbottom lies on
top of the row of rivets along the front edge of the seat, and these rivets are often
badly worn,

Occasionally reports reach the factory of the aluminum seat tabs becoming
badly corroded. - The surface of the tab appears to be made of many layers of paper,
and the layers peel off quite easily. The reason for this kind of corrosion has not
been established, but where it occurs, the pin connections should be replaced,

In recent years the top pin connection on the seat has been made of plated steel,
rather than aluminum.
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The seats need to be as free of defects as you can make them. As with any other
kind of mechanical device, when they are used a lot they will wear out, and if they are
mishandled they will get damaged. The kind of wear and damage that can occur to a seat
is so varied that it would be impossible to prepare instructions for the way all repairs
should be made. The only thing that can be done in a manual of this kind is call your
attention to some of the kinds of damage that can occur, and then encourage you to con~

tact the factoxry for assistance in bring-in§ the seats back to a safe and serviceable condition.
Describe your problem fully and, if possible, send a photograph of what the problem is.

Operators occasionally have asked about rumbling of the seats. This is not always
the fault of the seats; on some occasions this has been due to insufficient Jubrication of the
large gears driving the Scrambler in the center pole. If you observe rumbling and vibration
of the seats, check the lubrication on these gears before you try to do anything else,

The pin connections of the seat to the seat sweep have a little built~in clearance so
that the parts can be assembled easily. As the Scrambler turns, and as the direction of
load changes, the seats shift from side to side within the pin connections, and the banging
as the seat hits each end is quite audible outside the ride.

SEAT CUSHION RETENTION. See "Spring Start Up".

SEAT CUSHIONS, See “Cushions”, “Spring Start Up".

SEAT LOADS. See "Introduction’. o

SEAT PADS, See "Rubber Bumpers and Pads",

SEAT STRENGTH. See "Introduction"”.

SECONDARY LATCHING., See "Handlebar".

SIDE LOADS IN SEAT, See "Introduction”,

SKIN, INSIDE. See "Seat Body Structure'.

SLIDING BOLT, See "Handlebar".

SLIDING BOLT MINIMUM ENGAGEMENT, See "Handlebar".

SOFT PADDING. See "Cushions".

SPONGE RUBBER STRIP, See "Footbottom", "Rubber Bumpers and Pads", "Step',
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WOOD BLOCKS, (See also "Spring Start Up".)

Around the top of the seat are.three wood blocks, referred to as the tab
side block, the back block, and the outside block, On early model seats, these
blocks were covered with upholstery material, and secured to the seats with wood
screws. The screws worked loose and came out, so they were replaced by through
bolts. The blocks seemed to rot in a short time, so the upholstery material was
eliminated, and the blocks were painted instead. Then the side-to-side through
bolts were changed to flat head screws going vertically through the blocks into

~anchor nuts attached to the aluminum trays below. This arrangement is in

current use, and can be adapted to any of the earlier Scramblers.

The only purpose the seat blocks serve is to cover sharp edges of aluminum

- for protection, and to present a more attractive appearance, If the blocks become

splintery, or cracked, or partly broken away, they will no longer protect the
passengers from sharp edges. They may be a hazard themselves. And in such
condition they certainly do not contribute to the appearance of the ride.

If the blocks are worn out, replace them. If they can be repaired, use
plastic wood or a similiar material to fill cracks and repair them. When you
paint them, remember: peoples' clothing will come in contact with each block.
Make sure the paint will not rub off. Make sure you leave no "tears" to release
wet paint on someone's clothing.

If the wood has rotted, replace the blocks. Rotted wood is no protection,
and its continued use will only invite injury.

WOOD FRAME FOR SEAT CUSHION, See "Cushions”.

WOOD FLOORBOARD. See "Footbottom", "Spring Start Up".

WOQOD FRAME, WEARING IN SEAT, See "Seat Body Structure",

WOOD ROT. See "Footbottom", “"Wood Blocks”,

WORN HQLES IN STRAPS., See "Footbottom Straps”.

WORN RIVET HEADS, See "Seat Body Structure”.

WORN STRIKER. See "Handlebar”.
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BEARING SEALS BLOWN ., 8See "Power Unit Truck Bearings", "Rotating Base Drive
Shaft Pillow Blocks", and "Twin Disc Hydrosheave".

BOTTOM SWEEP DRIVE SHAFT BEARINGS. ' .

The long drive shaft in each bottom sweep runs in three bearings. A self-
aligning ball bearing flanged pillow block is at each end of the shaft and a nylon
bearing is in the middle. All three of these bearings have grease fittings and they
should be greased several times during the season,

The short shaft in the end of each bottom sweep turns in two more flanged
pillow blocks, and there are grease fittings on each of these bearings. It should
not be necessary to lubricate these two bearings oftener than once a season,

The clutch disc in the slip cluich turns on a nylon sleeve bearing. Older
Scramblers are provided with a grease fitting to lubricate this bearing. There has
been some indication that operators occasionally over-grease this bearing and the
excess grease gets out on the clutch faces, ruining them. Therefore, on all new
Scramblers this grease fitting will be discontinued and the nylon bearing will operate
without lubrication. DO NOT LUBRICATE THIS NYLON BEARING. THIS APPLIES TO
ALL SCRAMBLERS BEGINNING WITH SERIAL NO. 92, AND ALL OLDER ONES WHICH
HAVE BEEN MODIFIED AND ARE NOW EQUIPPED WITH THE REMOVABLE SLIP CLUTCH
AND PINION ASSEMBLY, The shaft just oscillates back and forth in the nylon bear-
ing, and under these conditions it will operate quite well without lubrication.

BRAKE BEARINGS. See "Spur Pinion Shaft Bearings".
BRAKE SHQOE PIVOTS. i

Do not forget to grease the pivot pins for the brake shoes, The grease fittings
are on pipe extensions that can be seen under the brake drum,

CLUTCH THROW-OUT LINKAGE, -

The Ford gasoline engine became the standard power unit beginning with Serial
No. 415. The throttle and clutch linkage with the brake ratchet handle requires oc-
casional lubrication of its pivot points to maintain easy operation and minimize wear,

DRAIN PLUG. "See "Gear Pot Bevel Pinion Bearings".

DRIVE UNIT DRIVE SHAFT BEARINGS.

Each drive shaft turns in three bearings. The Flangette bearing on each end
is pre-lubricated at the factory. However, grease should be added once or twice
during the season. There is a grease fitting in the stamping which holds the bearing.

" The bearing in the middle of each shaft is similar to the one in the middle of
the long drive shaft in each bottom sweep. Each of these bearings should be greased
regularly. Grease these bearings through the holes bored in the drive unit cover
board.

EXTENSION TO GREASE FITTINGS. See "Main Center Pole Bearings" and "Spur .
Pinion Shaft Bearings".

FLEXIBLE CHAIN COUPLINGS.

The rolls in the roller chains must be free to turn if the coupling is to work
properly. Keep the chain clean and well greased. It is suggested that every time
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a chain is removed it be cleaned in low-flammability solvent and then re~-greased

with clean grease. Use very little grease., Excess grease will be thrown off as the
shafts rotate. If the rolls are properly cleaned and greased, they will be bright, but

if they are dark and rusted then they are not free to rotate because of inadequate lubri-
cation or because of such severe misalignment that there is binding of the chain by

the two sprockets., Try to correct either situation when it develops so that the chains .
will last as long as possible. Do not try to lubricate these chains with oil because

it will be thrown off quickly.

There is a larger chain coupling which connects the slip clutch to the bottom
sweep drive shaft, While it is necessary to provide a little lubrication for this coup-
ling, IT IS EXTREMELY IMPORTANT THAT IT NOT BE OVER-GREASED. Some operators,
instead of removing the covers so they can get to the coupling properly, apparently
just stick a handful of grease on the coupling by reaching up under the cover and ex-
pect the grease to distribute itself, What happens is that the grease gets thrown off
where it can get on the clutch faces. When this happens it can quickly ruin the
facings, causing erratic operation of the clutch. This can be dangerous, because it
can change the whole character of the Scrambler ride and possibly make your passengers
insecure. To grease this coupling, remove the clutch cover, work grease into the coup-
ling chain all the way around, and then WIPE OFF ALL SURPLUS GREASE. NEVER USE
OIL OR LIGHT GREASE WHICH CAN RUN OFF THE COUPLING.

GEAR POT BEVEL PINION BEARINGS.

The bevel pinion in the gear pot turns on a double roll tapered roller bearing,
This bearing is lubricated by the oil in the gear pot and no further lubrication is needed.

" To check the oil level in the gear pot, level the center pole base section, and
then remove the access hole cover plate which is held by three bolts. The oil should
reach just to the bottom of the access hole, so that any.oil added will run out, Check
the level after the gears have been idlé for an hour or so, because the churning and
heating caused by the gears in motion will make the oil expand to a greater volume
than when it is cool.

Drain the oil and replace it once a year. During the breaking-in period it may
need replacing sooner. The drain plug is just inside the access hole. Drain the gear
pot when the base section is up on wheels, so that a pan can be slid underneath to
catch the oil. Approximately 1l quarts of Texaco Multigear EP-90 is required, when
replacing the oil.

GEAR POT OIL LEVEL. See "Gear Pot Bevel Pinion Bearings".

GEARS.

Your Scrambler was set up, operated, and checked at the factory before it
was delivered to you. However, the gears did not have much running time. It is
important that the gears be greased properly at all times. At the factory the gears
were coated with Texaco Crater 5X Fluid Grease, which is a grease containing a
solvent that evaporates, leaving a very tacky coating of grease that will not throw
off or drop off as many greases do. Use plenty of this grease, and re-apply it
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‘wﬁe-never the gears become dry. Regular grease can be used, but be sure that the R

gears do not become dry and start to wear, If there is any flaking of the cast iron :

gears in the base section then they are not being greased properly. Your gears should

last many years if properly greased,

If your Scrambler is in heavy service, the gears will probably need re-greasing
once a week. DO NOT USE A SOLVENT-BASED GREASE IN ANY OF THE BEARINGS OR
IN THE GEAR POT,

The bevel gear at the bottom of each unit pole is entirely in the open and
grease can be applied easily,

To grease the large gears in the base section, remove the cover from the ro-
tating base. The bevel ring gear down below is not exposed anywhere, but you can
grease it by coating the bevel pinions and turning the center pole. The bevel pinions
will in turn distribute the grease around the circle., You can grease the large spur
gears through the access holes. Only a few teeth of the large internal gear show in
these holes, and the only way to grease them is to grease the spur pinions and the
floating gear, and then turn the center pole. All of the teeth in the floating gear will
pass by the access holes when you turn the rotating base.

Watch the oil level in the transmission of the power unit truck. Remove the
overflow plug, and add gear oil until it runs out of the overflow. This transmission
should be drained and refilled with new oil once a year. Use Texaco Multigear '
EP-90 grease, or equivalent,

GREASE FITTING EXTENSION. See "Main Center Pole Bearings" and "Spur Pinion
‘ Shaft Bearings".

HYDROSHEAVE. See "Twin Disc 9.4 HSD Fluid Coupling™,

LEVEL QF QIL IN GEAR POT, S.ee "Gear Pot Bevel Pinion Bearings"

LUBRICANTS.

THE SCRAMBLER IS TO BE SERVICED WITH THE FOLLOWING LUBRICANTS:

Bearings: Texaco Marfak Multipurpose No. 2 Grease.

Open Gearing: Texaco Crater 5X Fluid Grease. '

Gear Pot and Engine Transmission: Texaco Multigear EP-90 Grease.
Hydrosheave (used through Scrambler Serial No. 414): Filled by the Twin
Disc factory with SAE-10W oil.

Twin Disc 9.4 HSD Fluid Coupling (used beginning with Scrambler Serial
No. 415): Filled by Eli Bridge Company with 65 fluid ounces (two quarts
plus one fluid ounce) of Fyrquel 150, made by the Stauffer Chemical Co.,
of Westport, Connecticut., DO NOT USE OIL IN THIS FLUID CQUPLING,
IT REQUIRES FYRQUEL 150, :

A lithium soap base grease .is recommended. This type of grease will serve
you the year round, and it will resist washing out of exposed bearings and gears
longer than many types of grease. Any lithium soap grease can be used, but you
should be sure that only lithium soap grease is used in the bearings, because some
of the more common greases will not mix with this type of grease. The mixture may

oQwp
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GE COMPANY

I NCORPORATED
BOQ-820 CASE AVENVUE -~

JACKSONVILLE, ILLINOQIS, 62_650
12 April 1973

Dear Scrambler Ride Owner:
The State of California has placed a mandatory requirement on -

all Scrambler rides that operate in that State, requiring that every seat
handlebar have a secondary latching device.

~ In accordance with the above requirement, Eli Bridge Company
 has developed such a device as shown in the enclosed photograph. It
has been strength-tested at the factory, field-tested on a Scrambler ride,
and has been approved by the State of California.

This secondary latching device can be added very easily to any
Scrambler ride seat equipped with aluminum handlebars. Some of the
earliest Scrambler rides may still be fitted with steel handlebars, and

" it is not designed to fit them. If you have steel handlebars we suggest
" you contact the factory for further information, ' -

~ The foreman of our Scrambler ride seat fabrication department has
‘estimated that an entire Scrambler ride could be modified with these
secondary latches in approximately three hours, .

| I T The cost of this modification kit is $24.00 per seat, or a total
S of $288,00, f.o0.b. our factory. This price includes all the parts, bolts,
nuts, rivets, drills, drill templates, and instructions, You will need a .
hand pop-rivet gun capable of setting 5/32* diameter rivets, and a hand_
drill. e

i o Although you are not located in California, we felt you should be
' notified of the above =- as you may play one or more locations in
California during your normal season. '

The above mentioned modification kit, for 12 seats, is available
for reasonably prompt shipment, following receipt of firm order,

.
h r

Sincerelﬁr‘ youfs,"' -
ELI BRIDGE COMPANY

. Lc AL livan )‘r

President.
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SECONDARY LBTCH]}Q_@_ DEVICE
for Seat Handlebar of

BIG ELI gcrambler ride.

In 1973 it became mandatory in the state of california that rides such as the
8IC ELI ScrambleXx ride be equipped with secondary 1atching devices on the seats,
in addition to the normal primary latech. It was jntended that thig secondary
latching device prevent the handlebar from opening, or peing easily opened, even
if the primary locking device should fail to function.

1n accordance with the California reguirement, Eli Bridgé Company developed and
tested such a device. 1t was approved for use in california, and was made
available to all owners of BIG ELI Scrambler rides operating in that State.

At the conclusion of the 1974 amusement season we contacted owners whose seats
had been equipped in this manner for the past two seasons, asking to know their
experience and comments. Based on the very favorable response received, starting
with 1975 models (Serial No. 416) all new BIG ELL serambler rides have been
equipped in this mannexr.

This secondary 1atching device can be easily added to any gerambler xide that is
equipped with aluminum handlebars. For the added protection of your passengers,:

we gtrongly urge you +o make this modification to the handlebars and seats of
youxr BIG ELI goramblex ride.

Back in eaxly 1973 we offered this modification kit complete, for 12 seats, at

the price of $288.00 (£.0.b. our factory) . The kit included 12 seCOndary'latching
devices, necessary hardware, drill bit, drill templates. and instructions for
installation. To encourage your puxchase, snstallation and use of this equipment
on your BIG ELI Scrambler ride ~ we offer this equipment to you at the same price
we were guoting back in 1973, Howevel, this is a limited offer, for your prompt
acceptance. '

Tnstallation is quite simple. In addition to the apove, you will need a hand
pop-rivet gun capable of setting 5/32" diametex rivets, and a hand drill. It is
estimated that jnstallation of all 12 secondary 1atching devices will regquire
approximately 3 houxs of your time.

Some older model Scrambler rides {1959 Model. Serial No. 101 or older) axe still
equipped with old-style steel handlebaxs. To UsSe this secondary latch nodificati
these rides would also have to be equipped with aluminum handlebars. You will
£ind aluminum handlebars quoted in yoeur gcramblex ride Parts List.
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These instructions apply only to Scrambiler seats equipped
with aluminum handlebars,

1. Use a 5/32” punch to push out the roll pin holding
each rounded knob in the end of ‘the handlebar, .23
shown in Picture No. 1. Then remove the knobs,

2. Hook the handlebar drill template over the top of the
handlebar and butt it against the outer end of the
handlebar as shown in Picture No. 2. With a 3/16“
drill, drill a hole through the front side of the tube at
the top of the handiebar, and then do the same with the
tube at the bottom of the handlebar. These two holes in
the template are encircled in the Picture. CAUTION:

) © DO NOT DRILL THROUGH THE BACK SIDES OF

1 : THE TUBES.

3. Each long plug has 2 3/8" hex head bolt screwed in the
end. Insert the plug into the tube of the handlebsr, and
shove it in until it is flush with the outer end of the
handlebar, Turn the plug around until you can see the
hole in the plug through the hole you have just drilled in
the tube. Line up these two holes as well as you can.
Insert the 3/16" drill all the way in and finish drilling
through the back side of the tube, s shown in Picture
No. 3. In this way the hole will ba fined up all the way
through, Install the round head, 10-24 screw, 1-%’" long,
through the hole and secure it with s selfdocking nut,

4. Lay the skin template against the side of the seat and
locate it in position by inserting the stem of a rivet
through the only hole that is in a corner of the
template, and then insert the stem of the rivet through
the hole in the rivet head in the top front corner of the
seat. Line up the front edge of the template with the
front edge of the seat, and insert the stem of a second
rivet through the other hole in the front edge of the
template and into the hole in the rivet head underneath
the template. This locates the template accurately, There
are four holes remaining in the template. Using a No. 20
drill, drill one of the holes into the seat skin, and slip a
rivet through the template and seat skin to
keep them lined up. DO NOT SET THIS RIVET. Then
drill the second hole, which is near the first hole. See
Picture "No. 4. Repeat the procedure with the other
two holes.

5. Remove the template and install the two braekets on the
side of the seat. The top bracket is the long one, and
the hook must be on the bottom side. On the bottom
bracket the hook must be on the top side. The two holes
located by the template for each bracket are for the top
front and bottom rear rivet of each bracket. Set the two
5/32" rivets in each bracket. See Picture No. 5.
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G.QVith a No, 20 drill, drili through the remaining four
holes in the top bracket to locate matching holes in
the seat skin, and then do the same with the three in
the bottom bracket. Then imstall the 5/327 tivets,

7. - install the chain with the end link taid on top of the
bracket and pointed straight out, sway from the seat.
The round head of the 10-24 screw (%" long) and the
washer go on the top of the chain link, and the
selflocking nut goes underneath the bracket,

8. Install the handlebar bracket on the end of the handlebar
with the two 3/8"-16 hex hesd bolts, 1" long, and ke
sure there is an internal locKwasher under the head
of each beit,

9. The locking pin will drop in place freely if all parts
have been installed correctly.

10. "This completes the installation of the secondary latch,
and it is shown in Picture No. 6.




