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JV INDUSTRIES, INC.

PO. BOX 133838  SALEM, OR 97308-139S
[S03) 399-0817

n fABRAICATORS OF STEEL AND FIBERGLASS PRODUCTS w
» MANUFACTURER OF AMUSEMENT DEVICES
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LOCATION OF MONSTER
SERIAL NUMBERS

NOTE:

WHEN ORDERING PARTS PLEASE
GIVE SERIAL NUMBER OF YOUR
MACHINE ALONG WITH THE PART
NUMBERS FROM THIS CATALOG.

THE NAME PLATE, SPECIFYING THE SERIAL NUMBER, ERATOR.THE SERIAL NUMBER IS ALSO WELDED ON

CAPACITY ANDSPEEDS OF THE RIDE,ISLOCATEDON  THE RIGHT HAND SURFACE OF THE LEFT HAND COR-~

THE UPPER FRONT CAGE CHANNEL FACING THE OP- NER POST OF THE CAGE.
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SALES & SERVICE

Toll Free cutside Oregon
{800) 547-9156

Eyerly inc,

P.O. Box 12155

2050 Turner Rd. S.E.
Salem, Oregon 97309
503-399-7706

SERIAL ¥

[

. Inspect for weld cracks and structural damage

. Check support rods for equal tension. If bent replace. Inspect

threads for cracks, check thrust washer for wear.

C. Inspect swivel block needle bearings yearly, check for worn
thrust washers, check attaching pin and nuts for tightness.
Check for proper lubrication.

D. Check safety cable for condition, broken strand, corrosion
and adlusiments. Cable should not bear welght of sweep
when exlended. Attaching points should move freely. Cable
should be replaced if sweep is dropped.

E. Check bolls for condition and correct tightness. Bolt shouid
be replaced if torqued to max, after removal. Inspect condl-
tion of piiow block - hinge pin, if damaged or loose - repiace.

F. Check condition of attaching pins & fastener. Pin should be
cotier keyed and not hair pinned. Inspect for hole eniarge-
ment and repair if needed.

G. Inspect for loose bolts. If bolls are torqued to max. Bolt
should be replaced after removal. Inspect safety pin for fast-
aner. Fastener may be hair pin or cotter key.

H. Check for loose or worm chain; repair or replace, Make sura

chain does not rub guards, adj. as needed. Check all sprocket

fasteners or securing members.

THE MONSTER
INSPECTION CHECK LIST

Check oll lave! in gear housing, change yearly. Inspect oil
level of fluid clutch and torque arm snubber in spider gear
drive. ’

Check all rotating hubs for play and rough bearing. Repair as
necessary.

. Check all hyd. attaching pins & bolt for wear or looseness.

Replace or tighten as needed. Inspect drive belts for wear,
cracks or looseness. Repair as nacessary.
Check for wear in bushings, joints, hinges and linkage.

. Inspect spindle for wear and fasiener for condition.

General Information:
400 Ibs. per car.
Rotation 8 RPM cew
Spiders 15 APM cw

Do not operate over 50% of recommended RPM In raverse.
Note: (1) The monster requires a routine checking for loosen-
ing bolts. We recommend every 30 days of operation.

(2) Many causes of mechanical repair have resulted from
failure to follow the recommended lubrication frequency or
failure to follow the lubrication chart. We cannot overstress
the importance of following the factory lubrication instruc-
tions.

Eccentric 11 RPM cw

JANUARY 1978 PRINTED IN U.S.A




PART
NO.

KEF
NO.

PART
NO.

NOJ 10, NAME OF PART NAME OF PART
1{ P-3%0 SWEEP 1 16| E-246 INCANDESCENT LIGHT STRINGER
2} 0O-151 PILLOW BLOCK BUSHING 2 17| E-20 INCANDESCENT LAMP
3| P-284 STUB ARM + 187 E-189 INCANDESCENT LAMP SOCKET
4| P-394 STUB ARM BOLT ASSEMBLY 4 19| E-IG FLUORESCENT LAMP
5| P-395 CAR ASSEMBLY 4 20| (E-242 FLUORESCENT BALLAST
61 P-391 SAFETY CABLE FITTING {Inner) 1 21| LE-243 FLUQRESCENT LAMP
71 P-392 SAFETY CABLE 1 221 CE-247 INCANDESCENT LIGHT STRINGLR
8| P-393 SAFETY CABLE FITTING (Outer) 1 23| p-188 MUl SILL
9| EP-1 FLUOCRESCENT FIXTURE (L.H.) 1 24| P-227 MUD SILL FOOT
10] EP=2 FLUCRESCENT FIXTURE {R.H.) 1 251 O-25 TAPER PIN
11y EP-3 FLUORESCENT FIXTURE (L. M, ) 1 26| P-187 MUD SILL TIE ROD
12| EP-4 FLUORESCENT FIXTURE (R.H.) 1 27| EP-7 FLUORESCENT FIXTURE (L.H.)
EP-5 FLUORESCENT FIXTURE (L. H. ) 1 28| EP-8 FLUORESCENT FIXTURE (R.H.)
14] EP-6 FLUORESCENT FIXTURE (R.H.) 1 29| E-244 CENTER ORNAMENT ASSEMBLY
15] E-245 SWEEP JUNCTION BOX 1 0| P-430 RUBBER SEIOCK PADS
NOTE: 1) p-482 CAGE ASSEMBALY

The No. Req. Column indicates the number required for
one Sweep Assembly and one Mud Sill Assembly,
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LUBRICATION
INSTRUCTIONS
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~~ "UBRICATION INTERVAL® THE ABOVE TABLE OF LUBRICATION INTERVALS REFER TO AYERAGE GPERATING CONDITIONS WITH GREASE SEALS INTACT.
0. DESCRIPTION OF PART BEARING TYPE |« _ NO DESCRIFTION OF PART BEARING TYPE .
1 | SWIVEL BLOCKS S TLERIGTION _ |(A) 11| GEAR CASE UFPER BEARING ANTI-FRICTION  [(A)
2 | ECCENTRIC HUB ANTI-FRICTION  [(8) 12 | GEAR CASE ANTI-FRICTION kD)
3 | ECCENTRIC TUBE UPPER BEARING ANTL-FRICTION (8y 13| CAR SPINDLE BUSHINGS NYLON OR BRONZE |(A)
4 | HINGE PIN BUSHING BRONZE (A) 14| MAIN DRIVE CHAINS (G)
s | HINGE COLUMN UPPER BUCHING BRONZE (A} 15 | HYDRO SHEAVE (F)
6 | HINGE COLUMN LOWER BUSHING BRONZE (A"i 16 | SPIDER MOTOR GEAR BOX ANTI-FRICTION (i:!)
| ECCENTRIC TUBE LOWER BEARING | ANTL-FRICTION  [(8) 17 | DRIVE SHAFT UPPER BEARING ANTI-FRICTION  [(C)
8 | DRIVE SHAFT BEARINGS NTI-FRICTION () 18 | DRIVE SHAFT LOWER BEARING ANTI-FRICTION  |(B)
9 | HYDRAULIC DRIVE INNER BEARING ANTI-FRICTION {C) 19} SPIDER DRIVE CHAINS (C)
o | FYDRAULIC DRIVE OUTER BEARING| ANTI-FRICTION  [(8) 20 | SPIDER HUB ASSEMBLY ANTI-FRICTION  [(8)

{A) DAILY OR EVERY EIGHT HOURS DURING HEAVY OPERATIONS®

(B} LIGHTLY EVERY TWO WEEKS™
(C) EVERY THREE MONTHS!*
(D) CHECK EVERY MONTH, CHANGE EVERY YEAR. USE E.P.90

(E) KEEP ALL MOVING PARTS OF THE CARS AND SUPPORT RODS
OILED DAILY.

IN HYDRO-SHEAVE EVERY 4000 HOURS OR ONCE
10W ABOVE 10 DEGREE F. & 5W BELOW 10 DE-
HEAVY DUTY RO MEET A.P. L SPECIFI-

(F) CHANGE OIL
A YEAR, USE
GREE F. OIL IS TO BE
CATIONS CLASS M., S.

{G) LUBRICATE DRIVE CHAINS EVERY TWO WEEKS WITH AN APP-
ROVED LUBRICANT SUCH AS CHEVRON PINICN GREASE M. 5.,
ROTANIUM POWER-LUBE NO, 91668 OR EQUIVALENT,

{HYUSE A COMPOUNDED GEAR LUBE WITH AN E. P. ADDATIVE TQ
COMPLY WITH AGMA-7 E.P, OR AGMA-8 E. P. SPECIFICATION,
NOTES:

= [JSE A MULTI-PURPOSE WATER RESISTANT GREASE WITH AN
ACCEPTED EXTREME PRESSURE ADDATIVE SUCH AS CHEVRON
R.P.M, MOLYGREASE NO.1 OR MOBIL GREASE SPECIAL IN ALL
PRESSURE FITTINGS.

KEEP LIGHT RINGS CLEAN AND FREE OF CONT AMINANTS SUCH
AS GREASE, OIL ETC.

ot e —r—— 2T

-




|

HINGE COLUMN
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(7)NoOTE:

PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS




REFi PART ! \
NO] NO. NAME OF PART ﬁ; ';f}g' NAME OF PART :g_
1 P-254 ECCENTRIC SHAFT 25| P-251 ECCENTRIC CRANK 1
2 | P~258 HINGE COLUMN 26| P-112 ECCENTRIC CRANK RETAINER 1
3 P-142 UPPER BEARING HOUSING 27 { P=253 ECCENTRIC CRANK RETAINING BOLT 1
4 | P-256 UPPER BEARING 28| O-31 HINGED PILLOW BLOCK 12
5 | P-132 UPPER BEARING THRUST RING 29 | O-151 HINGED PILLOW BLOCK BUSHING 12
6 P-255 UPPER BEARING TOP SEAL 301 0-32 HINGED PILLOW BLOCK BOLT ASSY. 12
7 | P-157 UPPER BEARING RETAINER * | 0-275 ZERK FITTING 24
8 P-257 UPPER BEARING L.OWER SEAL * P-260 UPPER COLUMN SUPPORT PACKING
(5/8"X 5/8" X 64"} 1
9 | P-226 COLUMN BEARING RING
* | P-261 LOWER COLUMN SUPPORT PACKING
10 { P-8 COLUMN THRUST RING {3/8"X 3/8"X 647) 2
11 | P-6 UPPER COLUMN SUPPORT * P-252 ECCENTRIC CRANK KEY 1
12§ p-7 COLUMN BUSHING * | P-417 UPPER BEARING RETAINER BOLT
ASSEMBLY (1/2" X 1-1/2" N.C.) 12
13 | P-195 SEAL RING
. P-418 UPPER BEARING HOUSING BOLT
T p-242 LOWER COLUMN SUPPORT ASSEMBLY (3/4"X 3~1/4" N.F.) 12
15 | P-232 LOWER SEAL RING * pP-419 COLUMN BEARING RING BOLT
ASSEMBLY {(1/2" X 2-1/4" N.F.) 6
16 | P-234 LLOWER BEARING BAND
. P-420 UPPER & LOWER COLUMN SUPPORT
17 | P-426 ECCENTRIC CRANK RETAINING BOLT BOLT ASSEMBLY (1-1/4"X 3-1/4" N.F.) |24
WASHER
- . P-421 SEAL RING BOLT ASSEMBLY
18 | P-263 DRIVEN SPROCKET (Rotation) (3/8"X 1-1/4" N.C.} 54
19 | P-233 LOWER SPROCKET RING * | p-422 ROTATION DRIVEN SPROCKET BOLT
ASSEMBLY (3/4"X 4" N.F.} 12
20 | P-264 DRIVEN SPROCKET (Eccentric)
* P-423 LOWER SPROCKET RING BOLT
21 | P-143 LOWER BEARING HOUSING - ASSEMBLY (7/8"X 3" N.F.) 12
22 | pP-266 LOWER BEARING * | P-424 ECCENTRIC DRIVEN SPROCKET BOLT
ASSEMBLY (3/4°X 3" N,F,} 12
23 | w-88 LOWER BEARING GREASE SEAL
* | P-425 LOWER BEARING HOUSING BOLT
24 | P-231 LOWER BEARING RETAINING PLATE ASSEMBLY (7/8"X 3-1/4" N,F.) 12

* Not Illustrated,




CROSS ARM HUB ASSEMBLY
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PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS




CROSS ARM HUB ASSEMBLY

EFj PART
Raol NO. | NAME OF PART. h"g% REF| P NAME OF PART 2
1] P-17 CROSS ARM SPINDLE 1 25 | P-294 CROSS ARM HUB CAP COVER 1
2| pP-18 CROSS ARM SPINDLE SUPPORT 1 26 | P-470 CROSS ARM HUB CAP {Dual Brush) 1
3| p-279 GREASE SEAL 1 27 | P-469 CROSS ARM BRUSH HOLDER PLATE] 1
4 | O-380B] TAPER ROLLER BEARING CONE 1 28 | E-260A] BRUSH TERMINAL MACHINE
SCREW (10/32 X 5/8") 4
5 | 0-380A| TAPER ROLLER BEARING CUP 1
29 | E-260B] BRUSHTERMINALPIPEPLUG(3/8") | 4
6 | P-159 CROSS ARM GREASE PLLATE 1
30 | P-469A] BRUSH HOLDER CAP SCREW &
7 | P12 SAFETY RING (Two Halves) 1 LOCKWASHER (5/16"X 3/4" N,C,) | 2
8 | P-282 DRIVEN SPROCKET 1 * | P-261A| BRUSH HOLDER SET SCREW
(1/47X 3/8") 4
9 | P-414 ROLLER CHAIN i
* | E-73 QUTLET 2
10 | P~-428 CHAIN GUARD 1
* | E-259 CONNECTOR 2
11 | P-499 CROSS ARM HUB 1
* | P-430 CROSS ARM SPINDLE SUPPORT
12 | P-245 TAPER ROLLER BEARING CUP 1 BOLT ASSEMBLY (7/8"X 3"N.F,) 6
13 | P-246 TAPER ROLLER BEARING CONE 1 * | P-431 CROSS ARM HUB BOLT ASSEMBLY
- {(5/8"X 2"N.F.} 8
W-84 BEARING LOCK NUT 2
* | P-435 CROSS ARM SEAL RING BOLT
15 | w-85 BEARING LOCKWASHER 1 ASSEMBLY (172" X 1-1/4"N.F.) 2
16 | P-285 GREASE SEAL 1 * | P-432 SLIP RING BOLT ‘ASSEMBLY
(8/32 X 3/4" Machine Screw) 4
17 | P-160 CROSS ARM SEAL RING 1
* | P-433 CROSS ARM HUB CAP SCREW
18 | P-229 SLIP RING ASSEMBLY 1 ASSEMBLY (5/16"X 1-1/4"N.F.) 4
19 | P-286 CROSS ARM HUB CAP 1 * | P-434 CROSS ARM HUB CAP COVER BOLT
{10/32 Machine Screw 5/8" Long) 4
20 | E-280 CARBON BRUSH (Large) 4
*| 0-275 ZERK FITTING 1
21 | E-261 CARBON BRUSH HOLDER (Large) 4
* | p-441 CHAIN GUARD BOLT ASSEMBLY
22 { E-262 | CARBON BRUSH (Small) 1 (1/4"X 3/4"N.C.) 1
23 | E~263 CARBON BRUSH HOLDER (Small) 1 * | p-442 CHAIN GUARD NUT & LOCK-
WASHER (3/8"N.F.) 1
24 | E-192 MAKE=~UP BOX ASSEMBLY 2
* Not Hlustrated.
NOTE:

The Number in the No, Req. Column Indicates the Number

Required for One Sweep,
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NOTE:
PLEASE SPECIFY SERIAL NUMBER  g—
OF RIDE WHEN ORDERING PARTS (D\ i 2
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REF| PART NO, ] X
NO! NO. NAME OF PART REQ. fq%:x %T NAME OF PART NE%
— — e
1 |0-97 | UPPER BELL HOUSING 1 25 |0-508 | PACKING GLAND 1
2 |0-114 j§ PINION PILOT BEARING 1 26 [0-320 | DRIVE SHAFT BEARING 2
3 |0-117 | PILOT BEARING RETAINER 1 27 |0-496 | DRIVING SPROCKET (9 Tooth) 1
4 |0-120 | PINION GEAR 1 28 | P~508 ! HOUSING BRACKET 2
5 |0-1138 | PINION BEARING CONE 2 29 { p-509 | HOUSING BRACKET STUD ASSY. | 2
6 |0-113 | PINION BEARING CUP 2 30 |P-236 | SHEAVE (Eccentric) 1
7 |0-111 | PINION SLEEVE 1 31 {P-238 | SHEAVE (Rotation) 2
8 |0-540 | PINION SLEEVE CORK SEAL 1 32 |P-406 | SHEAVE HUB BUSHING ASSY. 1
9 |0-113A| PINION BEARING WASHER 1 33 10-600 | PINION TAPERED HUB BUSHING | 1
10 |0-115 | PINION BEARING NUT 2 34 |0-600B{ SHEAVE HUB BUSHING KEY 1
11 |0-116 | PINION BEARING LOCKWASHER | 1 35 |0-120C| PINION GEAR KEY 1
—~10-539 | OIL SEAL 1 * |0-275 | ZERK FITTING 3
13 |0-358 | PINION COVER PLATE 1 * [0-97A | BEARING RETAINER RIVET 2
14 |O-120A] PINION GEAR NUT 1 * |0-358A{ PINION COVER PLATE CAP
SCREW 6
15 {0-371 | DRIVE SHAFT 1
+ 10-120B | PINION NUT COTTER KEY 1
16 |0-536 | RING GEAR (40 Tooth) 1
* |0-371B| BOLT ASSEMBLY (Drive Shaft
17 {0-112 | DRIVE SHAFT BEARING CUP 2 Bearing }(Long) 4
18 {0-112A] DRIVE SHAFT BEARING CONE 2 + |0-371C| BOLT ASSEMBLY (Drive Shaft
‘ Bearing )(Short) 4
19 |0-103 } HOUSING GASKET 1
* |0-512 | PACKING GLAND STUD & NUT 2
20 |0-402 | LOWER HOUSING BELL 1
+ |0-102 { BOUSING BOLT ASSEMBLY 11
21 |0-402C} RING GEAR THRUST BLOCK 1
* 10-404 | GIB HEAD TAPER KEY 2
22 |0-402D| RING GEAR THRUST BLOCK PIN | 1 -
* |0-536A| RING GEAR RIVET 12
23 10-100 } PACKING RETAINING RING 1
* Not [llustrated,
24 |0-528 | PACKING (3 Rings) 1 strate

NOTE:
The number in the No, Req. column indicates the
number required for one Gear Drive.

o




ROTATION & ECCENTRIC CHAIN
DRIVE ASSEMBLY

NOTE:
PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS Q

1| P-263 | ROTATION DRIVEN SPROCKET 1 4 | 0-496 | DRIVING SPROCKET

P-409 | ROTATION CHAIN (6} Pitches)

wn

p-264 | ECCENTRIC DRIVEN SPROCKET | 1

RES] RN NAME OF PART e N fe NAME OF PART ==LE%~
3
2
1

2
3| p-412 | ECCENTRIC DRIVEN SPROCKET 6 | P-410 | ECCENTRIC CHAIN (62 Pitches)
BOLT ASSEMBLY 12
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~ ECCENTRIC CRANK & HUB ASSEMBLY |

. 2 EF| PART .
. ) NAME OF PART e |
i | p-2s1 | ECCENTRIC CRANK 1

2 | P~251A{ ECCENTRIC CRANK BOLT ASSEMBLY

[ %

3 | 0-380C| ECCENTRIC HUB LOWER SEAL

—

4| P-248 ECCENTRIC SPINDLE LOWER
BEARING CONE

—

5| P-247 ECCENTRIC SPINDLE LLOWER

BEARING CUP 1 |
6 P-127 ECCENTRIC HUB ’ 1 E
71 P-105 ECCENTRIC GREASE PLATE 1
8 | P-245 ECCENTRIC SPINDLE UPPER

BEARING CUP 1

9 | pP-246 ECCENTRIC SPINDLE UPPER
BEARING CONE H

10 | W-84 ECCENTRIC SPINDLE BEARING LOCK
NUT 2

11 | W-B5 ECCENTRIC SPINDLE BEARING LOCK
WASHER 1

12 | P-113 ECCENTRIC SPINDLE HUB CAP 1

13 | P-113A | ECCENTRIC SPINDLE HURB CAP BOLT
ASSEMBLY 4

* | P-252 ECCENTRIC CRANK KEY 1

* Not lllustrated,

NOTE:
PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS
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SWEEP SUPPORT ROD ASSEMBLY
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PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS

NOTE:
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SWEEP SUPPORT ROD ASSEMBLY |

e A NAME OF PART S e NAME OF PART lg"e% "!
R T e Uel REARING PIN & NUT (Short) | 2 |Uf
1| p-153 | sWIVEL BLOCK 2 10| P-193 | SWIVEL BEARING PIN & NUT(Short) | 2 |d!
2| p-348 | SNAP RING 4+ 11| P-176 | SUPPORT ROD END 1 (b
"3 | P-194 | SWIVEL BEARING SPACER 9 12| P-176A| SUPPORT ROD END 1|l
“+.| P-349 | NEEDLE BEARING (laner & Outer) |8 13| P-196 | SUPPORT ROD 2
s | p-331 | SWIVEL BLOCK WASHER (Large) | ¢ 14 | P-197 | SUPPORT ROD BUSHING s ||
6 | P-192 | SWIVEL BEARING PIN & NUT (Long) | 2 15 | P-350 | SUPPORT ROD NUT 4 |'
7 | p-208 | SWIVEL BLOCK WASHER (Small) | 4 16 | 0-275A] ZERK FITTING (1/4") :
"8 | P-217 | SUPPORT ROD END (Split) L 17| P-2178| SUPPORT ROD END BOLT ASSEMBLY | 6
"9 | p-2174| SUPPORT ROD END (Split) 1
NOTE: ‘

THE NUMBER IN THE NO.REQ. COLUMN INDICATES
THE NUMBER REQUIRED FOR ONE SWEEP.
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NOTE:
PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS @




. F
N e NAME OF PAR i Nl W8 NAME OF PART R
1| P-570 SPIDER DRIVE HOUSING 1 20 P-445 SPIDER DRIVE SUPPORT BRACKET
BOLT ASSEMBLY(7/8"X3"N.F )
2 § P-559 | SPIDER DRIVE SHAFT 1
21| P-561 | TORQUE ARM
3 | p-354 | FLANGE BEARING 1
22| p-573 | TORQUE ARM BOLT ASSEMBLY
4 | P-560 | BRAKE MOUNTING PLATE 1 (5/8"X 4-1/2" N.F.)
5 | P-405 NEEDLE BEARING 1 23| P-573A] WASHER (5/8" Flar)
6 | P-348 | NEEDLE BEARING LOCK RING 1 24| B-60 TORQUE ARM BUSHING
7 1 P-362 BROWNING TAPERLOCK BUSHING 1, 25] P-439 QUAD RING (Gear Box Cover)
8 | P-363 | BROWNING #80 SPROCKET (14 Tooth)| 1 26 | P-353 | GEAR BOX COVER
9 | P-359 LOWER KEY 1 27| P-440 GEAR BOX COVER BOLT ASSEMBLY|
(5/16"X 1-1/2"N.F.)
10 | P-364 | TAPERLOCK BUSHING CAP SCREW
(5/16"X 1" N.C.) 3 28| P-620 | PIPE BUSHING (1/4"X 1/8")
11} P-267 BRAKE MAGNET 1 29- pP-621 HIGH PRESSURE RELIEF VALVE
- P-274 BRAKE MAGNET BOLT ASSEMBLY 30| pP-358 SPIDER DRIVE MOTOR ASSEMBLY
(5/16 X 1"N.F.) 8
»| p-357 | UPPER KEY
-+ | P-269 SPLINED HUB 1
* 1 P-574 FLANGE BEARING BOLT ASSEMBLY
14 | P-572 | SPLINED HUB LOCK RING 1 (5/8"X 2-3/4"N.F.)
15 | P-571 | BROWNING BUSHING 1 » | pP-571A| BROWNING BUSHING BOLT ASSY.
(3/8"X 1-1/4"N.C.)
16 { P-268 | BRAKE ARMATURE 1
« | p-272 |. BUSHING KEY
17 | P-180 | SPIDER CAM BUSHING 1
* 1 0-275 ZERK FITTING
18 | P-179 | SPIDER DRIVE SUPPORT BRACKET |1
* Not Illustrated.
19 | P-438 | SPIDER DRIVE SUPPORT BRACKET

CLAMPBOLT (5/8"X 2-1/4"N,F.)




* Not Illustrated,
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35';* ';%T NAME OF PART &% %%J ".@8? NAME OF PART [&%
P-358 | SPIDER DRIVE MOTOR ASSY, {1 14| P-633 | ADAPTOR & COUPLING ASSY.| 1
B P-645 | ROTOR & SHAFT 11 15| P-634 | SEAL (Input) 1
2 | P-646 { STATOR & HOUSING ASSY, 1 16| P-635 | WORM BEARING - M. E. 1
3| P-647 | BAFFLE (Adaptor End) 1 17} P-636 | HOUSING END 1
4 | P-648 | BAFFLE (End Cap) 1 18} P-637 | GEAR CASE 1
5| P-624 | END CAP 1 ~ 19| P-638 | WORM GEAR SET 1
6 | P-625 | FAN 1 20{ P-639 | WORM BEARING - W.E, 1
7 | P-626 | FAN SHIELD 1 21| P-561 | TORQUE ARM 1
8 1 P-627 | MOTOR BEARING 1 22| B-60 | TORQUE ARM BUSHING 2
9 | P-628 | LOADING SPRING 1 23| P-640 | OUTLET SHAFT BEARING 2
10} P-629 | ROTOR BEARING 1 24| P-641 | SEAL (Output Shaft) 2
11| P-630 | BEARING CARRIER 1 25| P-642 | SIDE PLATE 1
-12| P-631 | SPLINE COUPLING 1 26| P-643 | OUTPUT SHAFT 1
P-632 | FLUID COUPLING 1 27| P-644 | SIDE PLATE 1

7-D-71
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NG TE: CAR ASSEMBLY

PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS
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CAR AS

SEMBLY

NAME OF PART EQ No.' NO. _ NAME OF PART _ |H%
CAR BACK SECTION 1 0 MACHINE SCREW (10-32X 3/4") 1
2 | P-1399 | CAR NCSE SECTION 1 31 LOCK NUT (10-32) 1
1| 0-654¢ | CAR TRAY 1 kY] BRASS WASHER 2
4 | 0-687 | CAR NOSE HINGE 2 33 BOLT (5/16"X 1-3/4" 24 NF) ]
5 | O-685 | SPRING LINK 2 34 ROLL PIN (1/2"X 1-1/4") 1
6 | 0-704 | SPRING 2 15 p=0-686 | SAFETY BAR CONTROL ROD 2
7 | 0-688 | SPRING TIGHTENER 2 16 ™0-694 | SAFETY BAR CONTROL ROD PIN & COTTER
KEY 4
8 | 0-183 | HINGE STRAP 3
37 | 0-702 | SAFETY BAR BEARING (Lower L.H.) 1
9 =0-693 | SAFETY BAR CONTROL ROD CLEVIS 2
18 | 0-787 | SAFETY BAR CONTROL ROD 2
10 | 0-387 | CAR SPINDLE BUSHING {Upper ) (Nylon or
Bronze Optional) L 19 | 0-788 | ROD END (3/8" R.H.Thread) 2
11 | 0-388 | CAR SPINDLE BUSHING {Lower)} (Nylon or 4 | 0-789 | ROD END (378" L.H, Thread) 2
Bronze Optional) 1
11 | 0-787A| ROD END JAM NUT (3/8" R. H. Thread) 2
12 | ©-631 | CAR SPINDLE 1
42 | O-78781 ROD END JAM KUT (3/8" L. H.Thread 2
13 | 0-653A| CAR SPINDLE COVER PLATE 1
43 | O-788A| ROD END BOLT ASSEMBLY (3/8"X 1-1/4") 4
14 | 0-6538 | CAR SPINDLE COVER PLATE SCREW 4
44 | 0-699 | SAFETY BAR BEARING (Upper R. H.) 1
15 | O-646 | CAR SPINDLE SAFETY BOLT ASSEMBLY
(3/87X 3-3/47) 1 45 | 0-700 | SAFETY BAR BEARING (Upper L.H.) 1
16 | 0-656 | CAR SPINDLE RETAINER ] 46 | 0-701 | SAFETY BAR BEARING (Lower R.H.) 1
17 | 0603 | CAR SAFETY CLAMP i 471 0-697 } SAFETY BAR (R.H.) 1
18 | 0-851 | CAR LOCK LATCH ASSEMBLY 1 48| 0-698 | SAFETY BAR (L.H.) 1
19 | 0-862 | HINGE PLATE 1 « | 0-703 | SAFETY BAR BEARING BOLT ASSEMBLY
(5/16" X 3/4™) 8
20 | 0-8e0 | LOCK LEVER 1
o | 0-695 | NOSE HINGE CLAMP BOLT ASSEMBLY (Long)
21 | 0-861 jCATCH FLATE 1 (1747 X 2-3/4M 2
22 BOLT (3/8"X 3-1/2" 24 NF} 1 * | 0-696 | NOSE HINGE CLAMP BOLT ASSEMBLY
(Short)(3/87X 1-1/2™) 2
23 | O-187 {SPRING 1
- » | 0-603A] CAR SAFETY CLAMP BOLT ASSEMBLY
24 FLAT WASHER (5/16™) 1 (1/4"X 2-1/2) 1
25 NUT (3/8" 24 NF) 1 o | 0-505A| CAR LOCKX CATCH PLATE BOLT ASSEMBLY
(3/16" X 1" Carrtage) 2
26 | 0-788 |ROD END (3/8" R.H.) 1
- - s ¢ 0-183Al HINGE STRAP BOLT ASSEMBLY
27 ROLL PIN (3/32"X 3/4") 1 (1/4"X 1-3/4") 3
28 WASHER (3/8” S.A.E.) 2 « | 0-656A| SPINDLE RETAINER BOLT ASSY.(5/16"X 1"} | 1
29 ROLL PIN (3/8"X 1-1/4") 1 » | 0-275 | ZERK FITTING 2
NOTE * Not [Hustrated,

The N.umber in the "No. Req.” Column Indicates the Number
Required for One Car.

= These Parts are Replaced by Part Nos. 0-787,0-788, O-788A

and O-789
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SAFETY CABLE, FITTINGS ANCHOR
& SUPPORT ASSEMBLY

Reb| S NAME OF PART
=2
1 |P-393 | SAFETY CABLE FITTING (Quter)
2 |P-462 | CABLE SHEAVE
3 |p-391 | SAFETY CABLE FITTING (Inner)
4 |P-454 | CABLE FITTING ANCHOR ASSY.
5 |p-452 | CABLE FITTING PIN
6 [w—o7A] PINSAFETY-GHP 2 X 2
- BOLT(1-1/4"X 12NF X 3-1/2")
" BOLT (1-1/4"X 12NF X 3-3/4™)
9 LOCKNUT (1-1/4" 12NF)
10 [P-453 | NEOPRENE BUMPER

%%: PIN?CR)T NAME OF PART {‘é%_
11 |[P-235 | SAFETY CABLE ASSEMBLY | 1
12 |P-467 | ANCHOR CLAMP 1
13 |P-465 | CABLE SUPPORT (Upper) 1
P-464 | CABLE SUPPORT (Lower) 1
P-466 | CABLE SUPPORT BOLT 1
P-451 | CABLE SUPPORT SPRING 1
NUT (5/16" 24NF) 2

s st

BOLT (174" 28NF X 2-1/47)

LOCKWASHER:(1/4")

NUT (1/4" 28NF)




SLIP RING ASSEMBLY

2{ E-128 BRUSH HOLDER

3| E-227 BRUSH

41 E-228 BRUSH BOLT ASSEMBLY

5| E-229 BRUSH INSULATOR WASHER

6| E~2% BRUSH INSULATOR SPACER

7] E-231 BRUSH INSULATOR TUBE (Short)

8| E-232 BRUSH HINGE BOLT ASSEMBLY
(Short)

91 E-233 BRUSH HINGE BRACKET (Short)

0} E-234 BRUSH SPRING

11| E-235 BRUSH INSULATOR TUBE (Long)

12} E-236 BRUSH HINGE BOLT ASSEMBLY
(Long)

13| E-237 BRUSH HINGE BRACKET (Long)

NOTE:
PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS




FLUORESCENT FiX

— ——
— —

(8]

NOTE:

PLEASE SPECIFY SERIAL NUMBER
OF RIDE WHEN ORDERING PARTS

TURE COMPONENTS

i
REF \ NO. ‘ . . !
kel _NAME OF PART I RS NAME OF PART ey 5:
E-1G | FLUORESCENT LAMP(Green)(F 20T12 G_:) E-2E | FLUORESCENT FIXTURE CORD (24™) '
1| E-160| FLUORESCENT LAMP(Gold)(F20T 12 GO) = E-2F | FLUORESCENT FIXTURE CORD (26") I
E-iR | FLUORESCENT LAMP (Red)(F 20T12R) E-2G | FLUORESCENT FIXTURE CORD (28")
2] E-4 FLUORESCENT LAMP HOLDER 6 E-2H | FLUORESCANT FIXTURE CORD (32")
15 2
3| E-11 | BALLAST 3 £-2] | FLUORESCENT FIXTURE CORD (36")
4| E-10 | BLOCK (Box End) 2 E-2K | FLUORESCENT FIXTURE CORD (40")
s | E-15 | BOX (Three Lamp Fixture) 1 E-2L | FLUORESCENT FIXTURE CORD (48") ]
‘ L
6. E-8 BOX COVER (Three Lamp Fixture) 1 E-2M | FLUORESCENT FIXTURE CORD (33")
7 MOUNTING BOLT (5/16"% 3”NC Round E-2N | FLUQRESCENT FIXTURE CORD {63™)
Head) (Stainless Steel) 2
16{ E-9 CORD GRIP 2
8 BE-12 WASHER (Flat) 4 '
17| E-20 | PLUG (Midget)(B-7594NP) 1 .
9 | E-13 | WASHER (Curved 2
E (Curved) 18| E-17 | RECEPTACLE (Midget)(B-7393NC) 3 |
10 MOUNTING NUT (5/16" NC) 2 f
19| E-3 PLUG(B-4721NP) 1 _‘
11| E-16 | BOX (One Lamp Fixture) o :
20| B-7 SPRING (Mounting }(Standard Ride) 2
12} B-19 BOX COVER (One Lamp Fixure) -
21 B-5 WING NUT(5/16" Mouating Bolt)
13| E-22 | BOX (Two Lamp Fixture) - (Standard Ride) 2.
14| E-21 | BOX COVER {Two Lamy Fixture) = 22| B-148-} MOUNTING BOLT ASSY. (Pormabie Ride)f 2
E-2A | FLUORESCENT FIXTURE CORD (9") 23| E-14A| MOUNTING BOLT ASSY.{Standard Ride} 2
g-28 | FLUORESCENT FIXTURF CORD(15") * MACHINE SCREW ASSY.(6-32X3/8")
15 2 {Lamp Holder k Ballast) 18
- L SCENT FIXTURE CORD (18" h
E-2C | FLUORE 87 . SHEET METAL SCREW (Box Cover)
B-20 | PLUORESCENT FIXTURE CORD (227) (#7X1/1/27) 12

NOTE: The "NO.REQ.

L A Fiyrire,

*Column Indicares the Number of Each

* Not lustrated, **Specify Number Required.

s




MONSTER WIRING DIAGRAM

{4) GROUFS OF (2) %6 WIRES,{1) #20 WIAR (Brake},{1)*3 GREEN WIRE {Oround)

#1473 5. 0. COAD (FLUORESCENT LIGHTS-1/1 SWEEP)

#14/3 8,0, CORD (INCANDESCENT LIGHTS ON SWEEP) =

*14/3 5.0, CORD [FLUQREICENT LIGHTS- 171 SWEEP) =

*14/3 8, O, COAD (INCANDESCENT LIGMTS ON STUS ARMS)

]
8L/ 8, 0. COND

- v
INCANDESCENT LIGHTS
ON STUB ARNE

SPIDER SLIF INGS

TYPICAL LIGHTING FOR ONE SWEEP

GAOUND GAOU
- e S
T e [ #12/45.0,CORD (
PM, 1 PH. | =
PH, 2 M.2 g I
™. 3 Ml %
110V, (BRAKE] 4 =
Sogr— ] [
e — s =
PH. 3 .3 =
SLIP RINGS ON COLUMNE ] (L
TN S | DS XY EON
: SPDER BRAXES
CENTER ] - T:
o % R PRl
P i, e L #1473 5. 0. CORD
CENTSR ORNAMENT . =
RCUIPPED WITH (16) Rl
10 W, PLUONESCENT .. B :
LAMM, ¥ia (131e1/2"
(3 conour
WITH 18
No, t4 W
AND
(1) No. 0

{1) ™ WIRES (13 V. POWER TO SMDERS)

{41} GROUPS OF (2) %6 WIKES (1) 840 WIAE (Arake), (1) #8 GREEN WIAE (Ground

PANEL "P" TO CONTAIN (8) D AWA
3P,COLUMN TYPE BREAKERS

E
v14,4 8, 0_CORD

i LI CILIEI L)

TYPICAL MUTOR WIRING FOR ONB SWEEPF

1=1/1H.P. 230 V. 3 PHARR
0~~SPIDER MOTORS
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R aanl | ) e |
115V mrargn— 230V

15 0 20 440

ELEMEMNTARY
DIAGRAM

fov CL

oV oy
G20 pa

CAP

_—

NAMEPLATE DATA SIZE

MODEL 5400-25 or 5400-26 5400-25 5400-26
\C VOLTS 115/230/440/575 CY 50-40 7-3/8" Width

PH-1 VA-SD B-1/2" Height
DC VOLTS 90 AMPS - 0.4 5-3/16" Depth

WIRING COLOR CODE MOUNTING CENTERS

TRANSFORMER
CONNECTIONS

WARNER D.C. SUPPLY NO. 5400-25

WIRING DIAGRAM

190vu W g

4-7/8" Width
7-5/8" Height
4-1/2" Dapth

EXTERNAL WIRING 8Y CUSTOMER  |oov 0 4
2 If 2 et
115/230/480/57% V 50~60 €Y LINE l ! 9 l
ISEE 1!._ANSFO!MEI COMNMNECTIONS)
Y] - YELLOW o o o
(1) - BLACK
(%) - RED 1
Ty el e
specr. | AC I, Qe in
L 1| Ow -
R —
_ iy Onsv -p-
; s AT | Y= Db !
=.—=HﬁJ TRANSFORMER
1
1
]
3 1 1
o7 () N H
cAP FUSE
‘ !
14 3

DC CONTROL - BLUE 540025 540026
5" Width Upper hole = cantared
&" Haight Lower holms = 7

below ond &" apart

DC SWITCHING

Doubla pole, dauble throw maintained contact switch provided by the
customer,

Switeh contact rating: .5 omp, 125 Vel DC

or
15 omp, 125/250/480 Vol AC

58000
| | ] FOR USE WITH ALL WARNER UNITS EXCEPT THE HI-TORQUE 5F-1525
J NV AC IMPUT: 1S Voln OUTPUT: . 4S ampe
230V 230 voin 90 Vaolts DC
| 480V 440 Volts Controiloble from 0-90V
575 velhs on one unit
b 575V &0 VA
50-40 CY LINE 50-40 Cycles
INSTALLATION

A. The5400-25 control is an enclosed unit com-
plete with a cover and mounting panel. The
5400-26 control is the same control electrically
but without an enclosure. The 5400-25 model is
normally mounted as a separate control while
the 5400-26 mode) is usually installed as a com-
~ jent of a larger control panel.

B. Connect two wires from the brake coil to 1
and 3 on the transformer terminal board.

C. Connect two wires from the clutch coil to 1
and 2 on the transformer terminal board.

rately with this control or two clutches or two
brakes, one unit on at a time.

If voltage control is desired on the brake and not
the clutch follow step B for the clutch wiring and
step C for the brake wiring.

D. The switch connections are made as shown.
3 and § are the brake switch connections and 2
and 4 are for the clutch.

E. The AC input is connected in accordance with
the "Transformer Connections’’ shown on the
drawing. If the AC input ia a three wire system
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MONSTER D.C. SUPPLY
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INSTRUCTIONS

.\; T

If it becomes necessary to adjust the Power Unit Servo-Control

System the following steps should be followed with the power
Unit Motor running.

(1) Loosen the four Cap Screws "A' and "B” until Plate "C" ig
foose encugh to reposition.

(2) Move Plate “C” in conjunction with Lever "D" until the neu-
tral Pump position is attained.

(3) Tighten the two Cap Screws "A' and move Lever "D" to be
gertain the Cam Follower "K" is seating firmly in notch in the

"FOR ADJUSTING
THE POWER SERVO CONTROL

pan e AT R T

Lever "D". If the Cam Follower does not Aeat properly loosen

Cap Screws "L", Adjust the Lever 'D"and retighten Cap Screws
ng

(4) Tolimit the maximum Rotation and Eccentric speeds rotate
the Cams "E" to bear against Lever Arm "D" when it is in a
position that produces maximum operational speeds, Cap Screws
“B" are then tightened to lock Cams "E” imto position,

(5} Adjust the Brake Switch "]" with Screw and Lock Nut "G"

80 the Swirch is deenergized at the zero position and energized
during operation,

IMPORTANT

Before adjusting the speed of your ride be certain the directiong
08 rotation are proper.

The Eccentric rotates clockwise, The Rotation counter -clockwise
and the Spiders clockwtse. All directions are looking down from
the top of the ride,

THE MAXIMUM ROTATION SPEEDS ARE AS FOLLOWS:

ECCENTRIC 11 RPM ROTATION 8 RPM
DO NOT EXCEED THESE SPEEDS

For reverse operation speeds must be reduced a minimum of

al
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POWER UNIT SERVO-CONTROL
(TYPICAL)

PART

Tha Mimber in tha "Nn Rea, " Columnp Indicatens the Number Required

REEL AT NAME OF PART NAME OF PART
1 | P-540 { HYDRAULIC CONTROL MOUNTING PLATE 1 13| P-350 | VALVE CONTROL LEVER [
2 | P-541 | CAM CONTROL ARM 1 4 P-49§ ECCENTRIC CAM (Speed Adjustment ) 2
3 | P-542 ] CONNECTING ROD ASSEMBLY 1 15| P-558 | TUBE FITTING {90 Degree} 4
4 | P-343 | CAM 1 161 P-556 | COPPER TUBE (1/4"X 50 Fr, ) 2
5 | P-344 | SPRING ADJUSTING SCREW 1 17| P-357 | TUBE FITTING {Straight) 2
6 1| P-545 | CAM CONTROL ARM SPRING 1 18 | P-553 | HYDRAULIC MASTER CONTROL 1
7 | P-547 | BEARING 2 19 | P-554 | HYDRAULIC MASTER CONTROL LEVER 1
8 | P-548 | CAM FOLLOWER 1 2| P-535 | HYDRAULIC BLEED VALVE 1
9 | P-332 | SERVO-SLAVE ARM 1 21| P-336 | FILTER CONTAMINANT SWITCH 1
10 | P-331 | SERVO-SLAVE HYDRAULIC REMCTE CONTROL| 1 22| ©-654 | SUCTION FILTER 1
11} P-346 | BRAKE SWITCH 1 ;;- P-649 | SIGHT GAGE 1
12 P-349 | SPACER 1 24| P-337 | TANK FLOAT SWITCH 1
25 | P-651 | HYDRAULIC POWER UNIT ASSEMBLY 1

oy et BT e i

——y
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"HYDRAULIC ECCENTRIC DRIVE

-,

ASSEMBLY

M| K& NAME OF PART R h%" ool NAME OF PART
1 | P-283 | RESERVOIR 1 8| P-326A| BENT STEM ADAPTOR
2 { P-328 | HYDRECO MOTOR 1 9| P-322 | HIGH PRESSURE HOSE ASSEMBLY
(Less 90 Degree Adaptor)
3 | P-650 | ELECTRIC DRIVE MCTOR (30 H.P.) | 1 :
— 10 | P-342 | CASE DRAIN LINE (3/4")
4 | P-653 | PUMP MOUNTING ADAPTOR 1 .
11 [ P-S51 | LOW PRESSURE RELIEF LINE (5/8")
£~ 1-327 | HYDRECO PUMP 1 :
- 12 [ P-325 | SPLIT FLANGE'
6 | P-340 [ SWIVEL UNION ADAPTOR (90 Degree) 2
13 | P-319 | PRESSURE GAGE (0 to 500 Lbs.)
7 | P-346 | ADAPTOR 1 .
* | P-329 | MOTOR PUMP COUPLING

* Not [llustrated,

|
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POWER UNITS

TIEE DREAwINS POL MISNTER Ma. IS & UP

CASE DRAIN LINE HOSE ASSY. 212 P12-PMI2-PMI2 X 847
LONG

2 | ¢-328 | HYDRECO MOTOR ASSEMBLY 3
11 ] P-332 | LOW PRESSURE RELIEP LINE HOSE ASSY. 215 P10-{510-
3| P-125 | SPLIT FLANGE ASSEMBLY (Complete) {2522-18) 10 PMLZ X 168" LONG 2
4+ | p-226A( BENT STEM AOAPTER-70 Degres SF13908-18-16,[.1.C. 12 P-347 | CASE DRAIN LINE HOSE ASSY. 115 P12-PMI2-PMI2 X 1887
TO FLANGE ADAPTER 10 LONG ]
s 1 p-341 | ELAOW,50 Degree, SF1048-8-103 O-RING TO ).L.C. 13| P+322 | HICH PRESSURE HOSE ASSY. 217 P16-)516-[S16 X 34
ADJUST ABLE 3 LONG (]
" p.%4s | SWIVEL ADAPTER,SF13858-13-125 O-RING TO FEMALE 14| P-s31 | LOW PRESSURE RELIEP LINE HOSE ASSY. 218 P10-)S10-
PPE 3 PMI2 X 84" LONG 1
7 | p-323 | HICH PRESSURE TEE SF1031-16-165 L. L.C, 2 18| p-5s2 | 1" CLOSE NIPPLE 2
8 | p-340 | SWIVEL ADAPTER UNION 5F1037-16+125,90 Degree MALE 16 | P-563 | 1" SLACK UNION .
: MPE/FEMALE PIPE SWIVEL &
17 | p-564 | 43 Degroe v .
9 | P-365 | PLUG (1" Black Pipe) 2
18 | P-324 | 90 Dagrea SWIVEL ELBOW L, & L 18-5W -4 2
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HYDRAULIC MOTOR DRIVE ASSEMBLY
? P&%_T I NAME QF PART — WE% FNEc'::: %QRT _ NAMEOFPART

P-230 HYDRAULIC DRIVE SYSTEM 3 131 p-271 KEY

P-243 2 SETS QF (4) "V" BELTS (Rotation) 8 14| P-183 DRIVE COUNTERSHAFT

P-244 1 SET OF (4) "V" BELTS (Eccentric) 4 15| P=272 BUSHING KEY

w|lw]w wllgg

P-239 DRIVE SHEAVE (4 Groove) (Rotation) | 2 16] P-273 COUNTERSHAFT INNER BEARING

P-237 DRIVE SHEAVE (4 Groove) (Eccentric}| 1 171 P=274 BRAKE MAGNET BOLT ASSEMBLY 24

P-250 TAPER LOCK BUSHING 3 18} P-134 DRIVE HINGE PIN 3
P-265 KEY 3 19§ P-275 BELT TIGHTENER YOQKE 3
p-211 BRAKE PLATE 3 2| p-182 DRIVE MOTOR MOUNT 3
p-267 BRAKE MAGNET 3 21§ P-276 SEAL 3
Il p-268 BRAKE ARMATURE 3 22| p=277 COUNTERSHAFT OUTER BEARING- 3
E P-269 SPLINED HUB 3 23| p-278 BRONZE BUSHING 12
I! ~P=270 BUSHING 3 24| P-281 BELT TIGHTENER BOLT ASSEMBLY 3

. ER TO HYDRECC MANUAL




TROURBLE SHOOTING THE MONSTER
HYDRAULIC SYSTEM

wding the cause of trouble on any pump or moror installation
juires some "know how" and good common sence, When tr-
dle develops, DON'T START TAKING THE UNITS APART,
ALYZE THE PROBLEM FIRST AND GIVE IT A LOT CF
QUGHT BEFORE YOU ACT.

 Before you look for trouble in the units themselves, check
 installation carefully, (2) During maincenance operations,

sure to keep ail parts clean. (3) Take care that dirt does -

- enter the system, (4) Clean all new parts prior to instai-
ion. (5) After completion of maintenance, check fluid level
ore re-starting aystem. (&) Then follow re-starting pro-
lures as outlined on the following page.

EXCESSIVE NOISE-Cavitationor internai damage from con-
nination are the most common causes of excessive pump or
tOT noise,

' Check the filter on the pump iniet line. A dirty filter will
18e cavitarion. (2) Check for restrictions in the inlet line.
defective hose or a plugged line will cause cavitation. (3)
eck for the proper oil. Heavy oil will cavitate the pump. Use
r~  Transmission Qil. (4) Water in the otl forms emul-
8 *hacts like heavy oil. Check for water in cthe reservoir,
. .Jove the case drain line and check for steel or brass
rticles, Their presence indicates wear and damage of the
ernal moving parts. A loss of pressure and flow as well as
ise may be noticed. If 30, the unit is probably damaged be-
1d field repair and shouid be returned to the factory for re-
lding.

POR%'ANT -Dirt or any foreign matter will cause damage to
v internal moving part, (6) Excessive air entraiped in the
will also cause caviration and noise,

OVERHEATING-Overheating indicates pump or motor slip-
ze and lost horsepower.

} Excessive wear of internal parts, generally due to con-
nination, can cause excessive slippage and overheating, (2)
relief valves are bypassing, this will cause excessive wear
1 hear. (3) Maximum o0il ¢perating temperature should noc
ceed 200 degree F,

NO PRESSURE-!f vressure will not build up in the system,
eck for malfunctioning of relief valve, wear or damage of
ernal moving parts or excessive air in the oil,

) Install a 6000 PSI gage on 2 motor as shown on Fig, 1 (2)
pressure does not build up, make the following checks: (A )
move the high pressure piloc relief assembly from motor
heck Fig.2, 3 or 4 to determine arrangement of parts. ) (B)
eck all "O" rings for cuts or extrusions. In re-assembly,

- clean all parts, coat "O" rings with petroleum jelly and seat

properly. {3) Excessive flow from the case drain may indic-
ate seperation hetween valve plate and cylinder body. Flow
from the case drain should ncc exceed 1/2 GPM for each 100G
I'SI working pressure. The appearance of steel or brass part-
icles indicace this excess flow may be due to contamination.
(4) Refer to paragraph [V "Air in Oil” for other causes of no
pressure. {5) Check charge pump pressure. See Fig.5,6 or 7,
Correct pressure should be 100 to 150 PSI, maximum should
not exceed 300 PSL.

IV AIR IN OIL-Air entrained in the 0il can be the cause of
noise, low pressure and low volume.

(1) Check all line connecrions, especially the inler line, for
possible leaks which could permit air to ger into the system,
{2) Check oil level in the reservoir, Low oil level will allow
air to enter the syscem through che inlec line, (3) If oil level
{s below the return line, turbulence is created which will in-
troduce air inco the oil.

¥ LOSS OF CONTROL -Control of pumps and variable motors
depends on pilot oil pressure from the charge pump. In case
of control malfunction, install a gage in the gage port (Fig.5,6
or 7) and check charge pump pressure. 100 to 150 PSI work-
ing pressure is normai, maximum should nce exceed 300 PSI.

(1) Check for dirty oil filter or plugged line, (2) The "O"
ring between the pump and control housing may be defectrive,
(3) Low oil level in the reservoir. (4) Faulty relief vaive,
(5) Charge pump worn out. (6) Examine check valves for pos-
sible sticking. See Fig.3

V1 FAILURE OF CONTROL LINKAGE-Lossof control may be
due to mechanical rather than hydraulic causes,

(1) Checkfor external linkage to the control for loose or bro-
ken connections, (2) Maifunction of the internal mecnanism
may be checked by moving the control lever, If no response,
check for (See Fig.7) A broken pin on lever arms, (B) Bro-
ken cam follower, (C) Broken pressure override spring, (D)
Broken sleeve spring. (E) Sticking valve sleeve, (F) Damag-
ed or cut "O" ring on piston. (3) For maifuncrion of hydronic
comtrol. Refer to hydronic service builetin in your manual.

VII LEAKING SHAFT SEAL

{1) Remove the seal rerainer {See Fig.9) and replace the lip
geal. [nstall seal with lip towards the shaft extension,(2) Press
in until seal is recessed 1/8", (3) When re-installing seal
retainer and new seal, use a sleeve or thin wall socket over
the spline to prevent damage to the lip. Pack seal with clean
grease before installing.
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PRECAUTIONS FOR

tfain precaurions should be taken prior to re-starting your
em after completion of a maintenance operation.

the below procedures should be taken prior to re-starting
r system afrer completion of a maintenance operadon.

of the below procedures shouid be followed if an overhaul
our system was performed.

e of the more basic repairs do not require adherenca to
of these procedures, however, you should review the below
erial and follow those steps which are pertinent,

MOUNTING PUMP & MOTORS

9. grease the spline with non-corrosive grease, then bolt
pump to its flange. Follow the same procedure for mount-
the mortor, first greasing the spline and then bolting the
or to its mounting flange. '

USE GOOD HYDRAULIC PRACTICES
wur
fac

® interiors of reservoir, connections and fitrings are
zlean,

BEFCRE OPERATION

sure all lines and connections are set up according to your
em layour.

BE SURE SYSTEM IS FULL

npleteiy fill the reservoir, being sure thar all the fluid goes
ugh a mesh or gauze strainer.

DISCONNECT LOAD

ossible, disconnect the motor so that the transmission may
started without putting an excessively heavy load on ir, Now,
qure the pump control lever is in neutrai position,

STARTING THE INSTALLATICN

RE-STA

After the previous requirements have been mec, start the pow-
er source.

(G) FIRST START

Move your DYNAPOWER pump control lever siowly into the
forward or reverse position, Assuming you do get immediate
motor response, run the aystem slowly in both direcrions for
10 or 15 minutes to bleed all the remaining air from the sya-
temn, If there is no motor outpur, ghur off the system and refer
to the Trouble Shoodng Chart Secdom for possible causes, U
mocor direction does not correspond to direcrion of roration
designed for movement of control lever, high pressure lines
must be switched on the pump or motor. Check control lever
linkage for no binding and complete movement, or stop-to-stop.
Be certain that proper charge pump pressure ig atrained.

(H) SYSTEM RUN-IN

During the low-speed run-in in both directions, noise level of
the pump and motor will decrease steadily as air continues to
bleed from the system. After about 15 minutes of running, ch-
eck the fluid level in the reservoir. U the bleeding of the sys-
tem has caused a large drop in the reservoir level, add more
oil to bring it up to the point required. Be sure to filter or

.strain this added oil in the manner previously ocwutlined.

(I) FULL SCALE RUN-IN

Then, if pogsible, operate your DYNAPOWER under acrual work-
ing conditions. Test for peak performance under the heaviest
loads you may encounter; check for smoothness of starts and
stops in both direcrions under extreme loads and light loads,
Try quick starts and stops; try slow ones. Check for stead-
iness of power flow throughout the entire range of system sp-
eed, Flnally, go over all connections, checking for possibie
leaks and tighten as required. Check the fluid supply in the
reservoir again and refill to proper levei,

Your system is now on full scale operating status. Remember,
KEEP YOUR SYSTEM ABSOLUTELY CLEAN AT ALL TIMES.

RTING SYSTEM
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HYDRONIC REMOTE CONTROL INSTALL

& FILLING INSTRUCTIONS

WARNING

Dirt, chips or other foreign material are the enemy of this
Hydronic Remote Concrol System. [t gets into valves "A" and
"B, cuta piston seals and scores cylinder walls causing the
control to malfunction.

Be sure thar all tubing and fictings used 1o pipe the system are

absolutely clean and that any container used for the oil is clean,

This conctrol was both staclc and power tested and operated
perfectly when it left che factory. If it i properly filled and
hled and the above instructions on cleaniiness are followed,
it will give trouble free service for many thousands of cycles,

GUARANTEE

This Hydronic Remote Control is guaranteea for six months
against defects in macerial and workmanship and guarantee is
limited to repair or replacement when the control is recurned

I. DESCRIFTION

The Hydronic Remote Concrol is a positive remoxe positioning
device in which the movement applied to the Master Unic is
duplicated by the Siave Unit ar some remote position. Due co
temperature compensation, the relatdve position between the
levers of the Magter and Slave Units remain in synchronizarion
even during wide varacions of temperature.

= compensation for expansion and contraction of the fluid
sbtained by floating cylinder heads in the Master Unit, These
.«cazing cylinder heads are connected by racks and pinion so

that they move in and out equally thus forming equal expansicn
reservoirs on each side of the system, The floating cylinder:

heads are free to move when there {3 no load on the concrol
bur lock immediately when a load is applied. '

II. MOQUNTING THE MASTER & SLAVE UNITS
The Units should be rigidly mounted. The Mascer Unit is de-
signed primarily for tabletop mounting through a hole 1-7/8”
wide by 3-3/4" long. The Master can aiso be mounted by means
of two holes through the body, Both Master and Slave can be
mounted in any position.

The Unirg should be connecred by two 1/4 inch O.D. tubes of
EXACTLY the sams length, The tube ports in the Master Slave,
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to the manufacturer trangportation prepaid. (his guarantee is
void if the control is altered, misusedor abused with the man-

ufacturer to be the sole judge.

Fliler and Bleeder are 7/16-20 threads for SAE straight thread
tube ftittings with "O” Ring seals. Be sure tubing and firrings
are absolutely ciean. The Fliler and Bleeder Fitting is placed
in the tube connecring to the LOWER connection of the Master
Unit. This is the connection farthest away from the handle if
the Master is mounted other than vertical (see illustracion).
The Filler and Bleeder Fitting MUST be mounted in the line in
the pogition shown in the iilustration with suction line down and
with the port marked "To Master " connected to the lower port
onthe Master. It is best to place the Fiiler and Bleeder Firting
in the rube as close to the Master Unit as possible, preferably
12 inches or less but never more than 36 inches. It should also
be located in such a manner that the level of the oil in che fil-
Ung can is never more than 36 inches below the Master Unde.

111, FLUID

One quart of Hydronic Remote Control Fluid No. X-232 is.furn-
ished wich each Controi, X-232 Fluid was developed after 2x-
hauscive tests and no other oil should be usea at operacing tem-
peratures between -3 degree and +200 degree. One quart of
fluid is sufficient for systems up to 30 feer between Master
and Slave.
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IV. FILLING & BLEEDING WITH S2 SLAVE

1. The entire Hydronic Remote Control system can be filled
with oil and bled of air by following the procedure as shown in
the illustration,

2. Whentheentire system is mounted and ail pipe connections
aretight the cap shouid be removed from the connection marked
suction, and the suction line attached. The bleeder tube should
be slipped ontothe fitting marked "bleed”. Be sure the synchro-
nizing valve "A" in the Master Unit is screwed al] the way in-
then loosen it two turns, Do the same with synchronizing valve
"B” in the Slave Unit. Open the bieed valve "C" about THREE
turns and close valve "D” located between bleed valve "C" and
suction in the Filler and Bleeder fitting. Valve "D" should not
be forced after bottoming., Valve “A”, "B" and ‘D" require a
5/32” allen wrench.

3. Now place the suction line and bleeder tube ina can of CLEAN
oil (see IIl) and start pumping the handle on the Master Unit
back and forth taking full stroke. It is necessary to pump quite
rapidly to prime. As soon as the system is primed it will im-
mediatly be felt, thencontinue to pump the handle of the Master
Unit at a slower rate. Oil will Very soon start coming out of
the bleeder tube as it passes from the Master through the Slave
and back to the Filler and Bleeder fitting, During this process
the slave lever should be moved back and forth slowly through
ita full stroke to quickly remove all air from the slave. At
i~ +he oil coming out of the bleeder fitting will contain air
£ £ Master Handle should continue to he pumped and the
8. < lever moved until no more air but clear oil comes out
of the bleeder tube, The system is now filled with oil and bled
of air and the next step is to fill expansion reservoirs in the
Master,

4. To fill expansion reservoirs proceed as shown in illustra-
tion, Close valve "C” bur leave valves "A" and "B" open and
valve "D" closed as before. Place 3/32" allen wrench in the
screw holding the pointer on the dial of the Master. At this
time the pointer should point to empty and if it does not, loosen
the screw and move the pointer to empy and again tighten the
screw, Now with the allen wrench turn the pointer CLOCKWISE
untii the pointer points tothe surrounding temperature and con-
tinue pumping the Master Handle. This will be a very slow
morionas you are pumping only enough oil to fill the expansion
reservoirs. lf the Master and Slave are more than 10 feet apart
it is not necessary to use the allen wrench to turn the pointer
on dial of Master. Moving handle of Master back and forth
(this will be a very short stroke) will move the pointer slowly
without using wrench,

5. CAUTION: Itis very important that the pointer be position~
ed reasonably accurate, otherwise the unit will not operate
satisfactorily through the entire temperature range,

6. As a safety precaution, there are small bleeder holes in
the side of the Master Unit and if the system is overfllled, oil
will leak out of these hoies. In this case some oil should be
removed from the system by opening valve "C" until the pointer
points to the surrounding temperature.

7. * Hydronic Remote Control should now be completely
fi and bled. Remove the bleeder tube from valve “C", Open

valve "D five turns. CAUTION do nor attempt to open valve

"D" past this point or remove as threads have beeb peened to

prevent this. Remove the suction tube and recap the fitting
TIGHTLY.

8. With valves "A" and "B" still open, it is pogsible to move
both the Master and Slave levers into any required relation to
each other. Then close valves “A" and "B TIGHTLY and the
controls should be ready for operation with the Master and
Slave levers remaining in the relation in which they were aet
regardless of titne or remperature changes,

9. The relation of the Master handle and the Slave lever can
be changed by opening either the valve "A" or valve "B". When
changing this relation at the Master Unit, valve "A" should be
opened SIX turns, Both valves "A" and "B" must be cloged
TIGHTLY in order for the control to operate correctly under
load.,

10. lf sponginess is evident berween the Master and Slave Unita
it indicates there is still air in the system. This ia because it
Is sometimes difficult to get all air out of the Slave when it ig
mounted in certain positioms, This can be-remedied by re-
peating the filling and bleeding procedure and moving the lever
of the Slave back and forth slowly through its full stroke while
pumping oil through the system with the Master.

V. SUPPLIMENTAL INFORMATION

1. All Hydronic Remote Controls are filled and operated 100r
cycles to test for operation and leakage before shipment, L
they do not operate correctly when installed It is because they
are not properly piped and filled or because there is dirt or
chips in seat of valves A & B. Therefore, when installing, use
greatcare to insure that there is no dirt or chips in the tubing
or firtings, If the Master and Slave creep in relation to each
other it is because of dirt or chips in seat of vaive A or B.
Do not attempr to stop creep by tightening valve A & B tighter
than normal. Alternately open valve A & B and flush dirt out
by moving lever of Master, This will generally eliminate trou-
ble unless the valve seat has been marred by the chip.

2, Always use take-off hole in Slave lever nearest the shaft
that will give stroke desired. This will keep the lcad on the
control to a minimum which will, in turn, give greater sen-
sitivity and longer life.

3. In the first 24 hours after the Remote Control has been
filied, the pointer on the Master Unit will drop five to ten de-
grees, This is caused by setting of the seals and obsorption
of fluid into them. To compensate for this, it i3 advisable to
set pointer five to ten degrees above surrounding temperature
when filling unir.

4. If it Is necessary to use Flexible Hose in the lines berween
the Magter and Slave, use only all meral hose such as Titeflex
or Pennflex. Synthetic rubber lined hoase or nylon tubing ab-
sorbs considerable quantity of fluid causing the Control to be-
come empty even though there are no external leaks. This
makes It necessary to refill and bleed the system periodically
and quite often if much synthetic hose 13 used,
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HYDRONIC REMOTE CONTROL READY FOR FILLING EXPANSION RESERVOIRS

HYDRONIC REMOTE CONTROL READY FOR USE

HYDRONIC REMOTE CONTROL SERVICE INSTRUCTIONS

When the Hydronic Remote Control is properly installed with
all tube fitrings cight and filled with clean oil of the proper
grade, no service should be required for iong periods of time.
Need of service will generally be indicated by the Master and
Slave Unira getting out of phase wich 2ach other, This is usually
caused by worn “O"ring seais which must be replaced. If the
screws holding spring cover sub-assembly 3031 have been loos~
ened, the springs will unwind and the Control will malfunction.
If this has happened before filling, the Controi will not fiil
properly. If the screws are loosened after tilling, the Unirc
will become spongy as if it were not properly filled, To cor-
rect, read Assembly of Master Unic.

Lost mocion in Master or Slave levers will generally be be-

tween lever shaft and piston rack teeth, not in lever serrations.

Carrect by adjusting bushing 3336 as in paragraph 9 Assembly
aster Unic.

‘wuen the Mastar and Slave Units get out of phase with each
_ other it is because of leakage, ¢ither internel or external. To
- determine whether the leakage is internal or externaj it is only

necessary (o observe the peinter on the Master Unit Lt chis
pointer has dropped below its normal position for a given sur-
rounding temperature, the leakage is extermal. f the pointer
ie in its normal position but the Master and Slave still zet out
of phase, it indicares thac the leekage is internal. If internal
leakage is indicated, the first thing ro do is to inspect by-pass
and check valve 3342 on the Master and by-pass valve 3009 in
the Slave to be sure they are closed tightly. Uf this does not
correct the troubie, the "O" ring seals on the pistons of the
Master or the Slave Unit, or both, are worn and must be re-
placed, As it s Lmpossible to tell whether the internal leakage
is occuring in the Master or Slave Unic it is necessary to re-
place the "0 rings In both.

I external lsakage has been indicated, the first thing to do is
to examine all rube connections. If no leakage can be found at
these points the Slave should be sxamined next, Any external
leakage in the Slave can be noted visually at the head end or
around the lever shaft bushing. If there is no visable evidence
of external leakage, it will be in the Master LUnit which should
be disassembied ro correct the leak,
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ISASSEMBLY OF THE MASTER UNIT

Before starring to disasgemble the Magter Unn it ia advia-~
le to study the complete ' Disaasembly and Assembly lnatruc-
ms ", Cartain parts are gelectively fit and laying them out in
eir proper order during Jdisassembly is helpful in getmng
em back in their original posidon,

Itis advisable, but not necessary, to firac remove the lever
aft and bushing assembly 3335 and 3336. This la done by
oeening the set scraw 1542 in the cover and then pulling the
ver shait and bushing out of the cover,

 Next remove ena cover 3334 by removing four scraws 1544,
nd cover 023 should also be removed by removing the four
:rews which hold it in place.

. Spring cover sub- aggembly 3031 should now be removed in
e following manner: First the screw and pointer 1343 are
smoved, Next the two screws holding 3031 spring and cover
ih-gssembly to 2004 body plate are lvosened siightly, The
srings in this cover are pre-lcaded one full turn in a councer-
lock-wise direction so when the screws are loosened the cover
ill rocate one full turn in a clock-wise direction, If the scraws
oiding the cover are loosened rapidly and the cover ailowed
y snap around this ome full turn, the springs are sometimes
amaged. L.oogening the screws slowly or holding the cover
ith a large plier will allow it to unwind siowly and prevent
amage to springs.

. sight screwa holding the body plate 2004 to the Master
ody are now removed and the plate taken off, The rwo racks
011, two conical diges 3027 and pimion shafr 3029 can now be
emoved by lifting up on pinfon shait 2029, Ar this point, care
hould be taken not to interchange conical discs X27 as they
re selectively fit, This can readily be done by not removing
he lower one from pinion shafe 3029, It will only slide off
owars che tapped end.

( DO NOT | HAM
CONICAL %:sc; TOL].
T AVOID TROUBLE

00 NOT REMOVE LOWER

DISC FROM PIMIOM
ar.

&, Now piston 3337 and one cylinder head 3025 can be removed
by pulling on the piston rod. This should be done carefully with
no = thruat od the rod which might scratch the cylinder
we The other cylinder head 3023 can now be removed by
re. 4g into the cylinder bore‘with a bar and pushing it our,
Great care should be used during this operation aoc to scretch
the cylinder wall. A hammer handle or screw driver handle
can be used and they will not injure the cylinder wall,

7. At any cimeduring the disassembly operation, by-pass and
check valve 3342 can be removed aithough it is oot necessary
excert 1o examine "Q" ring 1532, When this screw is removed
spring 3344 and check valve 1341 will come out with it.

8. The entire Master Unit is now disassembied and can be ex-
amined. When removing the "O" rings from the piston 3337
and cylinder heads 3025, greac care should be used ncx to
scratch the borrom of the "0 ring groove,

9. 1f internal leakage has been evident and was not caused by
screw 1342 being loose, 1t can only occur pase the "G ring on
the piston. :

e Yy

10. Leakage pastthe piston "0" ring can occur for three reas~
ons. 1. A worn or murilated "O" ring. 2. S¢rarches in the
bottom of the "Q” ring groove from previous repair. J.Scra-
wches oo the bore caused by usging dirty oil in the systam,

11. If there are no scratches on the "0 ring groove or the
bore, replacement of the "0 ring 1533 will be ali thac is nec-
essary. If there are scratches in the "O" ring groove these
can generally be taken out with fine emery paper. If there are
scretches inthe bore it 13 necessary to replace the 2ntire Mas-
ter Body 2113,

12, If replacement of Body 2115 is necessary it is advisable
to recurn the enrire Unit to the factory, This is because it is
almost always necessary to retit coniczl discs 3027 (n order
to make the re-assembled Master Unit operate properly.

13. if exrernal leakage has been evident, it will occur ac the
external or internai “O" rings on cylinder heads 2025 or per-
hapa at "O" ring 1532 on vaive 3342. The same examination
and replacement procsdure, outlined above for the piston, sh-
ould be used for exxrernal "0 rings 1533 on cylinder heads
2025. Leaks pasc the internal "0” ring 1534 may occur be-
cause the piston rod is scrarched but this {8 extreamely un-
likely because this rod is chrome plated. Leaks at this point
will generally be caused by worn "O” rings or scratches in the
bortom of the groove from a previous repair, Ik 18 almost im-
possible to correct scratches in the beom of the incernai gr-
oove and cylinder heed 3023 muac be replaced.

14, To repiace "O"ring 1532 on valve 3342, If it is scratched
or torn, it is necessary to remove spring 3344 and pare 3343,
This can be done with a poinced tool, Care should be taken not
to bend end of spring as It is closed in to snap into groove in
valve 3342 and part 3344 to hold it in place.
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13. Regardless of the condition of the "O" rings,, it is alwayy
advisable to replace all "O" rings except 1542 on valve 3342,
with new ones while the Master Unic is aparc. .

ASSEMBLY OF THE MASTER UNIT

1. Before assembling the Master Unit, be sure thac all parts
are absolutely ciean and free from jgrit. All new "0 rings
should be well lubricated, preferaply with a light grease, so
rhey will sllde =asilv and not cut when they squeesze into place.
Racks 3011 and rack end of piston 3337 should also be lubric-
ated lightly with grease,

2, Firstslide one cylinder head 3025 into Master Body so that
it is exactly flush with the 2nd of the Body as shown in sketch.
When siiding these cylinder heads in it should be done siowly
so that the "O" ring will oot cut when it reachs the end of the
rack pin groove,

CYUNDER HEADS 2025

3. Now slide the piston into the Body from the opposite end,
using the same slow procedure, and position it approximately
in the center. Now the cylinder head 3023 can be slid over the
piston rod and inte the Body, again positioning it so that the
end is exactly flush wich the end of the Master Body.

4. The reason for placing the cylinder heads so their ends are
flu=& with the Master Body, is because they must always be
e distance from the cancer when they are moved in and
o. s racks 301l and by placing the pistona flush with che end
of the Body and assembling the racks into them while they are
in this position, this condition is assurad.

3. Next, place pinion 3029 with lower conical disc 3027 seill
in place. into the Body. Now rucks 01l can be dropped in
place. When the racks are in the right position pin 1530 will
drop tnto the groave of floating cylinder heads 3025 and they
wril abaaric jora rhe rearh af vinionr 2029 withour riltine ic, When

WIEN RACKS ARE ™ PRCHER
POSITICN ENOS ‘will UINE LP
Wil QUTEDE EDGE CF 3007

bt
6. After cover 3004 is in place, pinion shaft 3029 shouid be
turned councar-clock-wise as far as it will go, This will move
cylinder heads 3025 to chelr innermost position, The force re-
quired to turn pinion 3025 counter-clock-wise should be only
encugn (o overcome the drag of the “Q" rings. U pinion shaft
3029 turns very hard or tends to bind, it i3 because there is
somedirt inthe rack groove or ¢onical discs 3027 or the peai-
tions of the conical discs have been reversed. This condition
should be ¢orrecred unril pinteon 3029 will curn wich a light force,

7. Spring and cover sub-assembly 3031 should now be put in
place. When this sub-assembly was removed, the springs will
remain in the cover and should not be taken outr. I for any
reasons they weres removed from the cover they should be re-
assembled so that they both operate in the same direction and
are in the nosition shown in picture ac lefr.

8. Before putring spring cover sub-assembly 3031 inco place
{tisadvisable to again check and be sure that pinion shaft 329
is turned counter-clock-wise as far as It will go. Now siide
the cover in place on pinion 3029 and put in the two holding
screws but do not tighten them. Now with a large plier or
scrap wrench, rotate spring and cover sub-assembiy counter-
clock-wise one full turn ro pre-load the springs, then tighten
the hoiding screws. Pointer 1543 should how be pur into place
and locked with the screw so it points 10 “empty"on the dial,
"Empty” mark may be in any position in relation to Master
Body, depending on its position when it was put on pinion 3029,
If the Masrer Unit ls aseembled correctly, pinion shafr 3029
and pointer can be turned clock-wise about 3/4 of a turn wich
a wrench in cthe pointer hold-on screw, When pressure on the
wrench is releaged, the pinion shaft should again rotate counter-
clock-wise so that the pointer comes back to "empty”, If the
pointer wili not return to "empty " without aid from the wrench
it is because sorint cover has ner heen rotared onp Gl re.

> &
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y, _ .ate piston 3337 so rack teeth are in position shown in
viaster Assembly Drawing and replace covers 023 and X124,
Lever shaft and bushing asgembly 3335 and. 3336 should now
se placed into cover 3334, Lever shaft bushing 3336 is eccentc-~
ric so that ir can be rocated to adjust the clearance between
\ever shaft gear and the rack on the master piston rod. By ad-
justing this carefully it is possible to eliminate all lash be-
-ween lever shaft and piston rack without bind. Be sure lock-
ing screw 1542 is tight.

10. If the Master Unit has been in service for a long time,
there may be some wear of the lever shait gear and the piston
rack. in this case it is necessary to put the lever shaft back
into the Unit in the same position it was in originally so that
the worn teeth on the lever shaft match the worn teeth on the
piston rack. This can be done by the cut and try process until
the bushing can be adjusted for zero lash and no bind.

1l. I the by-pass and check valve 3342 with spring 3344 has
peen removed from the Unict it can be replaced anytime during
assembly. When repiacing it be sure that the “Q" ring is well
jubricared and that it is pushed in alowly unril the 0" ring is
in place inthe bore. This completes the agsembly of the Master
Unit.

DISASSEMBLY & ASSEMBLY OF THE SLAVE UNIT

1. The Slave can be entiiety Q1sagsempled simply by remov-
ing snap ring 1536. This is 2 spiral lock snag ring and can be
removed by using the point of a knife or 2 small screw driver.
Pry the hook on the end of the ring out and then with a rotary
7 ~n the ring can be spiraled ofie of the groove, Far easy
d sembly of the Slave, it is advisable to leave the lever
3. and the laver shaft 3335 in place.

2. After snap ring has been removed the lever shatt 4335 can
be rotated so that the piston will push cylinder head 26 cut.
Piston 3005 can now be removed without removing lever shaft
3335, This lever shaft and bushing assembly need not be re-
moved at all excep for convenience or inspection.

3, The same procedure and precautions are used in checking
“O" rings and grooves in the Slave Unit as in the Master Unit,
f external leakage has been observed at the rack end of the
Slave piston rod and the "O" ring is not worn or there are no
scratches on the piston rod, it is evident that the bottom of
the "O" ring groove has been scratched on a previous repair
and Body 3010 must be repiaced. The same is true if external
leakage has been chserved at the piston rod in the cylinder
head end of the Slave Unit. The external "O" ring on the cyl-
inder head ig stadc and should never give any trouble anless
it is cut or muclated.

4. Before assembling the Slave Unit, be sure that all parts
are absolutely clean and free from grit. All new "C" rings
should be well lubricated preferably with a light grease, sc
they wiil slide in easily and notr cut when they squeeze into
place, Rack end of piston 3005 should also be lubricated lightly
with gearse. -

5. If laver shafr 3335 bas not been removed, it is necessary
to mesh rhe fack testhon piston 2005 into this gear. This .can
be veryeasily done by "feeling” the piston rod tnto place. ‘When
the piston is in place the cylinder head 3026 can be puebed into
the cylinder bore and replacement of the snap ring completes
the assembly of the Slave Uunit.

012 (1) 1533 (2)
’—3010 {2)

3026 (1)

1534 (2)

3009 (1)

1532 (1)
1536 (1)
3005 (1)

3335 (1)

3336 (1)

ASSEMBLY-S2 SLAVE
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HYDRECO DYNAPOWER o

Model 45 Piston Pump e 1

VARIABLE DISPLACEMENT WITH SAE 1-3/4 SPLINE
SHAFT & SiZE D FOUR BOLT MGUNTING FLANGE

Pumps less controi For Petroleum Base Qlis October |, 1967

This drawing covers the following models
PLAIN TRUNIONS PORTED TRUMIONS
45-%PVAIA L AA(Ror L) ane 45-%PVAIAZAA(ROr L) Having single ported chargs pump cover

45-%PVAIA | AB(Ror L) ane 45-%PVAIA2AB(Ror L) Howig dual sorted corer with /16 by -pass port
45- %PVAIA| AC{Ror L) and 45- ¥PVAIAZAC(Ror L) Hoving dvat ported corer with7/8° by pass-port

A number 1 in place of the asterisk denotas no ¢am stop is used - A numbar 2 in piacs of the
asterisk denctas a O° cam stop is usad - Ses item 33 far part number

@ &

G

IR | T £4E{

lﬁl-x.__ .lﬁl_-._,

a3

43

bre D74 : SINGLE
g PORTED
ek, o COVER

61)(60) 13) (59)(SBXSTISSKSOATAHATHE2Z X 31 {50 a9K48 )47 {46

+ AR

HYDREZDO « . « A UNIT OF GENERAL SiUNAL CARPAORATION » « « YALAMAZOD. MICHIGAN
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g4Qa1d
aao027
470385
g70a%2
894G a42
230002
840063
370480
840382
aroiat
840019
83009%
840067
a3con?
a7004%
8rQivTT
aTo0092
870284
ATO4%2
870194
870647

e
—
——

840029
84701860
340031
370150
439000
470642
aT328!
2401350
aroiee
83015%5Q
240073
a7103%4
830041
A7C3I0%
lSTOBOG
ar0Q3o7
870308
871231
830091
84003%
440037
at1908
840036
840038
87011
471140
470648
aT11%8
870103

DYNAPOWER

|

Model 45 Piston Pump
PART NUMBERS

SHAFT

STUD - 8 Aegd

HEX NUT - 3 Read

LOCK WNASHER - 9 Aegd.

MOUNTING FLANGE

MOUSING ASSEM [(inctudes i1am 2)
COVER (Ses wit 1 Delowi

LOCK 'NASHER - 2Q Aeae

£aP SCREW (Sew ioenlic madel na.d
TLB LOCK WASHER - & Rega iSee Wl o Balgw!
CAP SCREW - 4 Read (See =) o Tatow)
GUIOE ~ 4 Regq [Sew ant M deiow)

CaM ASIEM ilnctudes (TEMY 16 & 22)

PIN

LEVER ASSE? lingludes tam id)
PIN

caP SCHEW - 2Aegd

PIN

cap SCPEw - 4 Reag.

LACK WASHER - 3 Aead.

CAP SCREW - 2 flsga

BELFING - 2 Rwad

TRUNION (Sew ssactfic modet nol
G- RING [See sgecihc moael ng.i
PLUG (See soecitic model na)

BEAAING - 2 Rsad

CAP SCREW - 3 Regd
GASHET - 2 Regqd (Sem mk L
caP SCREW - 5 Reqq.
SEAL ASSEM {irciudes ihem §3)See it K DHOw
REARING

o-AING (Sae Wt L Selowl

CAM STOP - “ar modweis Deguung 49-2 oanly

CAP SCREW - 2 Aead

BLCCK ASSEM (Sew mit H Detow}

GASKET /Sea wit W B L ouinw)

PN (Ses s Z.F 3 G belowr

SPACER ASSEM lincudes 11em 18t Sew wits .75 G

parawl

GASKET 20! Amoar -
" 002 Aed
. 003 Jrasn » Sea its & tare G & L delow)
- Q04 Aus i

0 - AING [Ses kes £,F.5 B L hetaw)
AQTOR [See Wity E,.F 3 G batowl
PLUNGER - 2 Tego. [See it J oviewl
PLUG - 2 Reg 4 (See wr ] selowl g8 _"gt4 asigw
O« RING = 2 laad {Ses Mis J B L bwaw)
SPRING [Ses w1t J Oerowl

COVER (See soeciiic moder nal
PLATE (Sew sposcific meaml nal
PLATE {Sae w1y £.F 3 G saigwi
HETAINING AING

0 -RING (See ity £, F,0BL Setowl
BEARING

Q- AING (Ses ot J B L Beiow)
RETAINING NG [See kit + betow}
SPRING RETAINER (See it M detow
SPRING (See Wt A belaw)

SPRING RETAINER {See kit ¥ aviowh
PISTON ASSEM. - 9 Rad o, (See it H deiow)
PLATE [Ses wif ™ Jalow]

PLATE (5ae wi) H bDajow)

RE TAINING AING

GASKET {See wir X B L batow}
RETAINING RING - 2 Reqd

SEAL (5Ses Wt L nelowl

O- RING (Ses soscific mudel ag)

PLUG  (Ses spacthic meaet nold
PLATE [Sev specitic model ol

Q- AING [See tpecific model nal
COVER (Ses 1pecific madet nal

CAP SCREW (Ser soecific madel na.)

3
4% - % PvAiAl AA(RorL) - PLAIN TRUNIQNS

k) 8702290 cap SCREW - & Raad

23 840028 TRUMIGN - 2 Rea d

46~ 440120 COVER - CW (See Wt & belawl
‘gagu 7 COVER - CC¥ {Sea Wt 8 bulow)

a7 @e0i8% PLATE [Sen Wt £ Delow)

3
a3 - % PVALA | AB(Ror L) - PLAIN TRUNIONS

23 840028 TRUNION - 2 Read.
64 B8T1906 O-AING(Sea it L Dataw!
&% A726TY pLUG - 3/18-18 Tha
86.. 840333 PLATE - C'W (Sqe ity C & F belaw]
T geQl3s2 PLATE - CCW (See 5112 0B C betow)
' §r 89rniq2l O-RING (See uis 6. D.F.GAL beiow)
68 < 540381 COVER : CW (Sen wt C Baiow)
a403%4 COVER - CCW{Sew ¥it O delowl
59 470230 CAP SCAEW - 6 Awd d.{See nita C a0l

3
45 - % PvAIA | AC(RorL) - PLAIN TRUNIONS

23 4e0028 TRUNION - 2 Rag d.
4 ari 30 O- NG (See w1t L Delow!
8% A72720 PLUG - T8 -4 Tha,
58 < 8403133 PLATE - CW (Saewis C B F vaiow)
Be0lds2 PLATE - CCW {See xtin 08 Gbelow}
57 anio - RING [(Ses hite ¢.0.F,G AL detow}
58~ 440794 COVER - W (Mo in kil torm)
" p40TAY COVER - CC'W {Nol » kit torm}
¢9. a7r0230 CAP SCREW - § Ragd.(See nirs cam

b}
4% - % PVAIA2 AA(RarL)- PORTED TRUNIONS

2 870220 CAP SCr i'w - SReqd
23 Q40TRE TAUNION - 2 Asad.
24 avI912 Q-RING - 2 Reg d. (Sew kit L Delow]
29, 972478 PLUG - 2 Rea 1.
a5.< 3401 2Q GOVER - CW(Sea wrt A perow )
S ga0ui? ~OVEA - CCA{Sen it I betow)
47 840185 PLATE (Sew it £ Dalow)

. D
a%- % PVAIA2 AB(RorL)- PORTED TRUMIONS

23 Aa4Q7is TRAUNION - 2 Rea d.

2¢ ATIMN2 Q-AING - 2 Req d. (Sew «it L Dalowl

29 872679 ALUG - 2 Rega.

64 89719086 0. AIMG (Ses wi L dalawl

5% AT2ETS BLYG - 15 -18 The,

£6.c 840353 SLATE - CW iSaw wits € 3 F betow}
aa03%2 PLATE - CCW{Ses m13 0 B G)

&7 arig2l Q- AING (Sew wiy C.D,F.GBLDIiuwI

GG(SOOSBI COVER - CW LSew a1t € halow]
240334 COVER - CC'W [See mit O betow)

59 970230 ¢aP SCREW - 3 Reqd.[Sew Mt can)

D
a5-% PVAIA2 AC(Rorl) - PORTED TRUNIONS

23. 940736 TAUNION - 2 Rea'd.
24 AT N2 Q-AING - 2 Reg'd. (Ses hit L nelowl
28 9T2579 ALUG - 2 Req d.
54 371910 0- AING [See Wit L Dulaw)
5% AT2TI0 PLUG - 8 -4 Tna
56 a403%3 BLATE - CN{Sea x1is CAF telow)

©T 340352 PLATE -CCN(Saa it 0BG beiaw)
&7 aT1021 O-AING(See uirs CLOF.G B L below
48 < sa0784 COVER « CW [Not in Wit farm)

840788  GCOVER -CCW{Not mn it tarm}

83 AT0230 CAP SCRE'N - 6 Regd. (See ity C &0}

SERVICE KITS

cow ROT -inciudes itams 13 3 48
JuaL POAT CHARGE PUMP COVER - CW AQT - Inciudes ey 39,86,67.68 a 89
nualL PORT CHARGE PUMP COVER - ecew AQT - Inclydes lams 19,56.67.68 4 69

17,318,133 ,40,41 47,48 B 50

PQRT - C'W RQT - Includes rlemy 17,38,39.40,81,48,50,66 8 67
PART - CC'W ROT - Includes (tami 37,33_39_40,5!,4!.50.55.& &7
4ROUP - 'neludes lams 10,11, 12.39,93.94,95,36.37,58 539

it No X
A 4%KaQQ2 SINGLE PORT CHARGE pPuMP COVER - GW ROT - Includet itams 39 A 45
B 4%x4003 SINGLE PORT CHERGE PUMP COVER -
C a%kaCCs
O 45M400%
€ 4%Ke012 CHARGE PUMP REPLACIMENT - SINGLE AQAT - inciudes temy
F askai1a? CHARGE pumpP REPLACEMENT - Qual,
G 49K414a8 CHARGE PUMP AEPLACIMENT - OUAL
H 43K4049 ROTATING
J 45K4Q31 PumP CCVER - includes items T, 36,42.43,44 4% & 32
K 45K4098 JHAFT SEAL - ingtudes riems 30 A &)
L 45K4149 SEAL «IT - Inclugas emy 24 28,32 386,

19, 40, 44,30, 52,6). 63,84 867

B R s far GW (clochwise) rofdnhon ang L for 2CW icountarclochmete) «0iatian wASR vidwing rege cover
Nols A zorted glg supstrfuted far dem 43 when qumo coniral CAnRACHON 13 requrad - 1ee seacihic

cantrgl BgrTs drawAg




uypreco:  DYNAPOWER T

Model 45 Controls 14-848.9

HORSEPOWER LIMITING TYPE with smeeT
LONG DIFFERENTIAL PRESSURE COMPENSATED OVERRIDE

Controls with internal "feed oniy For Patroieum Base Qils October !, 1967

THIS PARTS DRAWING COVERS CONTROLS MAVING A MODEL
NUMBER AS LISTED BELOW - and with an input torque limit of
90, 120 or 180 pounds feet gppearing in place of 1he parenthesss.

Model numbers with the prefix 45CP denote con- A1, 2, 3, or 4 appearing in place of the first
trols having two fube connections for use with @  asterisk denotes the orifice size used (see item

SINGLE O DUAL PORTED CHARGE PUMP COVER of 53 on inside pages) —and the following lettar

a model 4% pump. The prefix ascM indicates o 8, G, or D specifies the type of actuator. A final

A

single fube connection required when a REL/EF  iwo digit number at the end of a model number
VALVE TYPE COVER is used on a model 48 motor  expresses the pressure seiting in hundreds, such
or a modai 45 pump (see inside page). as 30 = 3000PSi, 35 = 3500PSI, 40 = 4000PSI, efc.

No. 4S5CPAXAIA(—)-¥% B 45CMAXAIA(—) - ¥3% - with acwaror lever having @ non-adjust. derent.

No. 45CPAXBIA(—)-)¢ & 45CMAXB A=) - ¥ -with actuator lever having no detent.
No. 45CPAXCIA(—)-8¢ & a5CMAXC | A( =) - ¥ - with actugtor lever having an agjust. defent.
No. 45CPAXDIA(—)-¥%%¢ & 48CMAXDI A=) - %% ~wih acruator being d position indicator.

ACTUATORS

*cap SCREW (2) “eAR SCREW (2} QETENT

840140 o ! 940140 PLATE

*LocK waSHER \ ___ . *Locx WASHER 840293
141 - o . —

- @)~ 470480 rﬂ‘ r L? @1 - 870380 AT

‘. CAP SCREW(Z) |t b

872170

N

’TQ]g seacem(2)\
1|13 Teeozel
L -

870170

T3 seacea(
1o se0233 N

caP SCREW (2} '[‘)
|7

5, ™~ " 20JUSTING
$TEEL BALL LEVER ASSEMBLY DETENT FLATE STEEL BALL LEVER ASSEMBLY <udMm NuT SCREW
a72307 330094 940298 872307 azoiar stio8s s71292
NON-ADJUSTABLE NEUTRAL DETENT ADJUSTABLE NEUTRAL DETENT
CONTROL MODELS 45CPaxA-elc B 4s5CMAXA - 8fC. CONTROL MODELS 45CPAxC -etc. 8 ascMaxC -elc
ACTUATOR KIiT Na, 45K4000 ACTUATOR KIT Na 45K4109
INOICATING POINTER - 840828 SCREW(2
LOCK WASHER (4)  CAP SCREW (e}  LEVER PLATE - 840832 872323 AL b
a70480 84010 POSITIONER
NUT - 840625

POSITIONER

MOUNTING
i PLATE
\ i 3 840824
- .
)1 ” : l::: " GCK WASHER
L. duf 4)- 870480
: . Mp CAP SCREW - LOCK KNOS
I‘ i VRt w-e7oiso Aghh T ' 840498
' L fls g SPACER POSITIONER

840633

LEVER WITHOUT DETENT :
CONTROL MODELS 4SCPAXB-elc. & A3CMAXDB -efc. INDICATING POSITIONER

ACTUATOR NOT IN KIT FORM CONTROL MODELS 43cPaxD-elc. 8 45CMAXD-efc.

. ACTUATOR KIT Mo 45K4033
FARTE WOT INCLUDED 1 KITS

KNGOS - 840827

Wus“n, sa0088 @ SEARING- 840634




DVNAPOWER

Model 45 Controls

S

\\\\\

Part numbers for the four 2ap
sgrews and lock washers gre
shown con page ! — select qc-
cording o the actualor used.
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A 43K402%

5. 45Ka:117
C. 495K4: s
D. 45K4138

NOTE-Kits G.C 8 0 even incide items 27 30, 35, 38, 37 350, 53, 70 anet
respective itemy. 22, 29. 33 ond I4 gepenamg on (A8 nour oraue.

CONTROL MODEL MNQ. DEROTES REQUIRED WORSEPOWER SPMING

I. aTegrs
Z. 830136
3. 878100
&,

5. at130a
S. 872493
7. 840802
4. 83038
9. 876074

0. 840348
1. aris0cs
12 AT0%s:
I3. 870480
14. 8T1Q11
15. 840304
16, 840298
I7. 830080
8. 8s0%18
9. 840249

20. 840585

21. 840206

CONTROL
830149

225 gag182

3J30is]

25. “a3c018

24, B70140

25. 470480

26. 8acqas?
7. 840088
z8. 470230

340696

2. 840702

840706

30. 87117
31, 840731
3z, Aarz493

conTROL

53 871048

"1 a4070)
2409701

DYNAPOWER
Mcdel 45 Controis

Control Less The Actuator

SEAL XIT {ineiuces tums 14,27, 30,39 44, 30,45, 70 & T1).

KT 1o comeaer "o 3 ineut tordus fumef (denoted in mooet na)
KIT 1o convert o (23 inpul torgud limet [denoted in moas na.)
KIT 19 convert 1 180 input 1ordue jumet (denoted in mesel na.)

TUBE FITTINGS - See item 2,

TUBE ASSEMBLY lincludes ilams 1,1 & 4)
TUBE FITTINGS ~ See am 2.

PQRTED MEX PLUG - Sae item 2.
Q-AING SEAL

RIPE PLUG

TUBE FITTINGS (2 AEQD) - Ses tem 3,
TUBE ASSEMALY (2 REQ'D) - Inciuges iterme 7 & 9,
TUBE FITTINGS (2 REQD.) - Sew itam &,
PORTED HEX PLUG {2 REQ'D.)

Q- RING SEAL {2 REQ'DD

MEX NUT (4 A€Q0)

LOCK WASHER (4 REQ'D)

Q~AING SEAL(2 REQ'C.)~ Sew &t &,
STUD (4 REQD.}

CYLINDER TUBE

TRANSFER TUGE ASSEMBLY

SLEEVE SPRING

VALVE SPQOL

VALVE SLEEVE

SPMING GUIOE

MOCEL NO OENOTES REQUIRED WLYE SLEEVE ASS'Y
For Modsis ASCPUNMANTD) & 43CMRanunI0 - Seo nit B

For Modeis 4SCPRRMANIZO A ACMEENNNIZD « Seu *i1 C

For Maaeis 43CPuamiB0 & 43CMuenniti S0 « See w1 0.

CONTROL vaLvE

CAP SCREWS (4 REQ'Q)

LOCK WASHMER (4 REQD)

HOUSING COVER

GASKET {2 REQ'D} - Ses vty A,B.C A D
CAP SCREW (2 REQ'D}

For Modets ASCPAUMMNNTI0 & ASCMUNNARTO - Sew nt 8
For Modals S3CPUMKKMIZD B ACMAKRANIZ20 - Sew ket C
For Mogeis 43CPWXNRNIBO & 43CMNMNKRIB] -~ Sew a D

O=RING SEAL ~ Sew niy 4,8,C or D.
SPRING RETAINER .

PIPE PLUG

MOOEL MO CENOVES REQUIRED DOWEL AIN

For Modeis 45CPMNNNRTO0 3 43CMNKENRNSD - See w1 8.
For Moans 4SCPIGLMZ0 & 45CMMMRRRIZ0 ~ Ses a €.
For Modeis 3SCPMNNNMBO & 4SCMMANNKIS0 = See i Q.

Connection for Control Modais

Used with a RELIEF VALVE TYPE COVER

with prefix 45CM

CONTROL

o | saosan
344 40700
840700

38, 971937
38, 841207
ar. 940898
18, 8TGIE0
39. 870114
40. 340129
41, A70703
42, 830028
43, 540299
44, 470709
45. 840297
46, 871133
AT, a70480
48, 870220
48, 872521
30. 840274
81, 872493
32 840813
conrnoL

43.4 QM 2
44081 4
840813

34 872493

55, 04098}

48. 372492

37. 8403193

8. 840729

59. 870489

0. 870190

SL: aT2ige

62, arwoay

870480

840038

a4Q2R8
#30067
240564
ar1011
T, &TOIQO
T
T3, 8400%%

Connect_ion for Control Models
with prefix 45CP

Used with SINGLE or DUAL PORTED

WODEL NO. OENOTES REQUIRED ENO CAM

For Models SSCPRMNMRIC A& £SCAHEMNNRI) -Sen it 8. -
For Moders SSCPMMHOHZ0 & 4SCUMNNANI20-Ses kit C.
For Models 43CPHOUNHED 8 ASCAHOHGGH S0+ 5ee ut O,
RETAINING RING [Use oniy weih 33 & 36} -5¢0 i B,C A G,

SPACER -Can ba used o8 sugpierment Jo item 37,

LAMINATED SHIM =Nt reqid when press. 3at 4 S000PSI,

CAP SCREW (4 REQ'D)

LIP SEAL ~'See kit A & item. 42

WASHER

SELF - LOCKING NUT

SEAL PLATE ASSEMALY [ncludes item 39),
CYLINOER COVER

SELF-LOCKING NUT

PISTON

0-ANG SEAL {3 REQ'D]} = See kit A,

LOCK WASHER (3 REQD)

GAP SCREW (3 AEQ'D)

STEEL BaALL

BOOSTER GASKET (2 REQT) =300 bs 4, 0.C A 0.
PPE PLUG

ORIFICE 3PRING

MODEL NUMBER DENOTES OMIFICE SIZE B PART MO

Mone used - Models 43CPW e & 45CMM] e
Q82 v - Modert A3CPMZsre. B 43CNNZ e
032 da - Mogsis 45CP% 1ere & SSCMRIere
042 g - Modeis 43CPudee A 45CHUNGere
MIPE PLUG .

CAM FOLLOWER

MPE PLUG

CONTROL HOUSING

ADJUSTMENT CAP

LOCK WASHER 1] REQD)

GCAP SCREW {3 REQ'D)

ADJUSTING SCAEW

Jam NyT

LOCK WASHER (6 REQD!)

PIN (In¢hoded wsthe sreem &7

GASKET = See wta 4,B,C & O

WASHER

AOD ASSEMALY Unciules ems 64 & 72
BUSHING {meiuded win iiame 37

CAM FOLLOWER PvOT

O-MNG SEAL - See wt A B.C A QD
RETAINING AING - See %1 A, 8,0 & 0.

LINK {ingiuaed wih teew 670

CLEVIS PIin

e,

N ama oo



INCAAPT CO.
§ALEM, ORL,

HYDRECO’ DYNAPOWER
Model 48 Piston Motor Dk

FIXED DISPLACEMENT W.TH SAE 1-3/4 SPLINE
SHAFT & SIZE D FOUR BOLT MOUNTING FLANGE

For Petroleum Base Cuis

Movember !, 1967

This drawing covers the following model

spstem reliel vaive package wilh stondord shuttle plugs

48-IMFAIATA A - X% Hormg

place of me asterisks in the model number indicates

A two digit number in
such as 30= 3000 PSI, 35 s 3500 P S, efc.

the relief valve setting,
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840201
840199
870492
870194
840210
840245
B70264
840806
870480
870230
840019
840282
870181
830219
871904
840146
—~A40018
10013
470045
830088
871908
841113
871146
872495
870648
830003
871256
870150
870642
830000

aoaMmMm OGaO

DYNAPOWER
Model 43 Piston Motor
PART NUMBERS

SHAFT

FLANGE

LOCK WASHER - 12 Req'd.

CAP SCREW - 6 Req'd.

HOUSING

COVER

CAP SCREW - 6 Req'd.

SLEEVE

LOCK WASHER -1l Reqd.

CAP SCREW - 5Req'd.

GUIDE. - 4 Reqgd.(See kit B)

TA8 LOCK WASHER - 4 Req'd.(See kit B)
CAP SCREW - 4 Reqd.(See kil B)
SHUTTLE ASS'Y. (See kit F)

O - RING - 3Reqd. {See kits D 8 G)
PLUG - 3Req'd. (See kit D)

RETURN PLATE (See kit B)
PLATE (See kit 8)

ROLL PIN

CAM ASS'Y. - Includes item 19

0- RING - 4 Req'd. (See kits D,E,F & G)
PLUG - 2 Reqd. {See kit F)

QO -RING (See kits D & G)

PLUG - 2 Reqd.

BEARING

PISTON ASSY. - 9 Reqd. (See kit B)
O-RING (See kit G) ‘
CAP SCREW - |0 Req'd.

BEARING

RETAINER ASS'Y. - Includes item 32 (See kit C)

31, 870102
32. 870106
33. 840008
34. 830150
35. 840021
36. 840022
37 840023
38. 870103
39, 840073
40. 870653
4], 871140
42. 840808
43, 840138
44 840037
45. 872675
46. 871906
47 870101
48. 840035
49 840134
50. 84081 |
51. 840144

87068 |

870662
52.¢ 870663

870664

870665
53. 871115
54, 840812
55 872706
56. 8703680

SERVICE KITS

Kit _No.
45K4017
45K 4049
45K 4098
45K 4126

45K 4127
45K 4140
45K 4152

SHIM KIT - Includes item 52 (5 each}
ROTATING GROUP KIT - Includes items 11,12,13,17,18, 26, 34, 35, 36,37 & 38
SHAFT SEAL KiT - Includes items 30 & 33
RELIEF VALVE PACKAGE - Includes ilems B8,9,15,16,21,23,39,40,41,43, 45,
46,50,51,52,53,54,55 & 56
ROD- LESS RELIEF VALVE -includes items 2t,42 8 44
SHUTTLE VALVE KIT =~ Includes items 14,2],22
SEAL KIT - Includes items 15,21,23,27, 32,33,39,40,41,46 8 53

RETAINING RING - 2 Reqd.
SEAL (See kit G)

GASKET (See kits C & G)
BLOCK ASS'Y. (See kit B)
SPRING RETAINER (See kit B)
SPRING (See kit B)

SPRING RETAINER {See kit B8)
RETAINING RING (See kit B8)
GASKET (See kits D & G)

BACK -UP RING - 2 Reqd. (See kits D & G)
O-RING - 2 Req'd. (See kils D & G)
PLUNGER (See kit E)

SPRING

PLUG - 2 Reqd. (See kils D & E)
PLUG (See kit D}

Q- RING (See kits D & G)
RETAINING RING

PLUNGER

SPRING

VALVE (See kit D)

SPRING (See kit D}

SHIM - 003
SHIM - 005
SHIM - 010, See kits A8 D
SHIM - 020
SHIM - 030

0 - RING (Seae kits D & G)

CAP (Seea kit D)

LOCK WASHER - 2 Req'd, {See kit D)
CAP SCREW - 2 Req'd. {See kit D)




FALK STEELFLEX COUPLING

% _ TYPE 7110-60T

This applies to Type T10 FALK STEELFLEX
TAPERED GRID COUPLINGS. It is designed
to operate in either the horizontal or vertical
position without modification. Its preformance
and life depends largely upon how it is ser-
viced., Carefully follow instructions for opc-
imum preformance and trouble free service.

INSTALLATION — Only standard mechanics
tools are required to install Falk Sceelflex
Couplings. For best results, clean all parts
thoroughly and align coupling for minimum an-
gular and parallel misalignment. Set the coup-
ling gap, permanently fasten unit foundation
bolts and then re-check alignment,

LUBRICATION — Adequate lubrication is es-
sential for proper operation of the coupling.
It is recommended that the coupling be check-
edoncea year and lubricant added if required.
The following specifications apply to lubri-
cants for Falk Couplings which are lubricated
annually and operate within ambient temper-
atures of 0 degree to 150 degree F,

DROPPING POINT ~— 300 degree F. or higher.

CONSISTENCY - NLGI No. 2 with worked pen-
etration value in the range of 250 ro 200,

SEPARATION & RESISTANCE — Lowoil sep-
aration rate and high resistance to separation
from centrifuging.

Rl & NAME OF PART  [RECS
v | p-329 | courLING ASsEMBLY| 1
1| P-329-1 | SEAL 2
2| p-329-2 | COVER 2
3| p-329-3 | HUB 1
4| P-329-4 [GRD 1
5 | P-329-5 | GASKET 2
6 | P-329-6 | BOLT ASSEMBLY 4
7 | p-329-7 | LUBE pPLUG 1

* Not Illustrated,

LIQUID CONSTITUENT —To possess good lu-
brication properties equivalent to a high qual-
ity, well refined petroleum oil.

INACTIVE - Should not corrode steel or cause
swelling or deterioration of neoprene.

"CLEAN - Free from foreign inclusions,

Semi-permanent lubrication, with up to three
years berween lubricarion checks, may be ob-
tained thru the use of "still-bottom” asphaltic
based lubricants with a viscosity of 2000 SSU
at 210 degree F. Atnormal temperartures, this
lubricant is tacky and, therefore, not easily
pumped. Couplings should be hand packed, or

. the grease heated and poured into the coupling.

Some of these greases are available with a
cutback solvent which facilitates use in a gre-
ase gun, These greases, however, are not re-
commended for applications that exceed 100
degree F. ambient.

A Hst of lubricants meeting the above spec-
ifications is available from your local Falk
Representative, Authorized Falk Distributor,
or directly from the Factory,

LUBE FITTINGS—A standard grease gun with
a 1/8 NPT fitting, or any standard lube fitting
including the Alemite No, 16108, Lincoln No.
5000 or Universal No. 800 may be used in the
1/8 NPT hole in the covers.

— et




. T v i

' PART . T :
Ref] S nameorrarr R ROl WO | Nameoreart e
1| P-267 | MAGNET ASSEMBLY | 1 6| P-618Al BUTTON HEAD BOLT
ASSEMBLY 3
2| P-268 | ARMATURE ASSEMBLY| 1
7| p-269 | sPLINED HuB 1
3| p-616 | SPLINED ARMATURE
ADAPTER 1 8| P-572 | RETAINER RING 1
4| p-617 | AUTOGAP SPRING 1 9| p-571 | BUSHING 1
5| P-618 | RETAINER RING 1 10| P-571A] BUSHING CAPSCREW | 3
* Not Iiustrated. » | p-619 | WARNER BRAKE Ass. | 1




INSTALLATION

The installation procedure for the splined armature assembly
is ay follows:

STEP 1. Place the armature-splined adapter assembly on a
flar surface, segments up. Take the splinued hub, retainer ring
groove first, and press it through the autogap spring amd splin-
ed armature adapter.

STEP 2, Insert the retainer ring in the groove.

STEP 3. Slide the armature-adapter assembly up against the
retainer ringe.

i

+ B

G, Do e bushinee s the roGuser e aude of
e s tobe The bearamee holes e the hyshime ey o=t
it Uapyge s Bl o Hee splased s,

STEP 5. Slide the complete assembly on the shait and place it
in comact with the magnet.

STEP 6. Tighten the bushing capscrews, taking a few turns
at a time on cach capscrew, As the capscrews are tightened,
the armature will back away slightly from the magnet, Alter
the capscrews are completely tighe, there should be a clear-
ance of about 1/16" between armature anpd magnet,

SRR T, Alter the uishing is sccurad on the ~han o pasoy,
armatuee deiinat the maenet tace, Fhen rele eec the avomatn
and o b A2 wap wall B gutoemat et atene !




When a Warner Brake is properly assembled and installed,
no lucther secvicing, . lubrication or maintenance should be
vequired throughout the life of the unit. As wicth any fric-
tion-type device, some initial care should be given to wear
rate, as minor adjustrments in actuation time can some-
timus greatly extend the life of the unit,

Slight changes in torque, made with the control potencio-
meter may greatly and easily extend the life of vour unic

by increasing the acruation rime,. Keep the input voltage ro .

the magnet as low as possible when maximum capacity is
not required. Once the right speed has been established,
precautions should be taken to prevent machine operators,
or other personnel not familiar with wear characteristics,
from changing the potentiometer setting arbicrrarily for ef-
fecting minor operating changes., A good rule to remember
is the quicker the stop, the shorter the life.

WEAR PATTERN: Wear grooves appear on the armature
and magner surfaces. This is a normal wear condition and
does not impair functioning of the unit. Never machine eith-
er the armacure or magnet contact surfaces Lo remove gro-
oves or score marks resulting from wear.

Remachining the face of a worn armature is not recom-
mended. If a repiacement armature is to be used with a
wsx] magnet, it is necessary (0-remachine the worn mag-
{face. In refacing a magnet: (1) machine oniy enough
«erial to clean up the compiete face of the magnet, (2)
hold the face within .005" of parallel with the mounting
plate; and (3) undercut the molded facing material .002"-
.UU+4 " below the metal poles, Normally the magnet and arm-
ature, as a mating pair, will wear at the same rate. It is
the usual recommendation chat both components be replaced
at the same time.

HLEAT: Excessive heatand high operating temperatures are
vauses of rapid wear, Units, therefore, should be ventilated
us cificiently as possible, especially if the application re-

*' MAINTENANCE

quires fast, cepetitive vvele operation,

FOREIGN MATERIALS: Oflandygrease acowontally ecach-
ing the friction surfaces may be removed by wiping with o
rag Jampened with trichlorethylene, In performung this op-
eration, do not drench the friction material, If the (riction
material has been saturated with vil or grease no amount
of clieaning will be compictely effective. Once such a unit
has been placed back in service, heat will cause the oil to
be boiled to the surface resulting in further torque luss,

TORQUE LOSS: I[fabroke siips or loses torque compicte-
ly, the inicial check shouid be the input voltage to the mag-
net as follows:

90 VOLT SERIES: Connect a DC volumeter with a range
of 0-100 or more directly acreoss the magnet terminals.
With the power on and the potentiometer turned up, an ap-
proximare maximum reading is 100 volts, although 85 to 93
is sarisfactory. The reading should dropas the potentiomertcer
control ls adjusted.

The above check normally is sufficient, Further checks may
be made as follows: a low range ammeter, when connected
in series with one magnert lead, will normally indicate ap-
proximartely . 353 amperes for the 90 volt units. These read-
ings are with the power on and the potentiometer control
in the maximum position,

Ohmmeter checks should be made with the power off and
the circuit open (fo be certain, disconnect one lead to the
magnet ), Average resistance for the %0 volt sevies is 200
ohms. A very high or infinite resistance readiny would in-
dicate an open coil.

[fthe above checks indicate thac the proper voltage amd vur-
rent iz beiny supplied to rhe magnet, mechanical parts =h-
ould be checked to assure that they are in zood vperating
condition and properly instalicd,
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"~ HYDRECO INDUSTRIAL DISTRIBUTORS

ALABAMA

Activation Incorporated (H)
A/C (205) 787-9661

Homer Urquharti—- Carl Scott
1026 Lomb Avenue,S5. W,

P. 0. Box 39%0

Birmingham, Alabama 35208

ARIZONA

Sweetland Company (H-D-8)
T. Stott

3033 North Central Avenue
Suite 211

Phoenix, Arizona 85012

CALIFORNIA

Sweetland Company (H-D-S}
A/C (213) 685-7200

Ralph Moss

5574 East Washington Boulevard
Los Angeles, California 90022

Sweetland Company (H-D-S)
A/C (415) 421-2662
Eugene Sweetland - Tenney Campbell
Donald Davie
140 Folsom Street ,
Trancisco, California 94105

COLORADO

Electro-Hydraulics Company (H-D-S)
A/C (303) 244-2996

A/C (303) 244-3111

K.E.Carlson — R. A, Mitchell

4426 Vine Street

Denver, Colorado 80216

CONNECTICUT

Stewart-Hunt, Incorporated (H-D-S)
A/C (203) 745-3688
H,C.Lancaster

Box 279

657 Enfield Street, Rr.3
Thompsonville, Connecticut

FLORIDA

Hydraulic Supply Company (H-D)
A/C (305) 888-24i4

Harold Inglis — R. }, Hutchinson
Tom Kent

680 Kenmore Drive

Miami Springs, Florida 33106
(Send all material and inquiries
to Miami)

Hydraulic Supply Company (H-D)
A/C {305) 295-4617
1, Witter
. Montgomery Street
v, O.Box 15482
Orlando, Florida 32808

GEORGIA

Activation, Incorporated of Georgia (FI-13)
A/C (H04) 735-6601

Leo Gray — Troy Grooms — Mike Sasser
Warren Sharp

£.0. Box 11048

1252 Murphy Avenue 5. W,

Atlanta, Georgia 30310

HAWAIL

Hawaiian Fluid Power Corporation
1314 Kaumualii Street
Honolulu, Hawaii 96817

ILLINOIS

Midwest Hydraulics, Incorporated (H-D)
A/C (312) 921-8140

A/C (312) 711-8142 (Home)

David Malasky - James W.Kelley

Mike Biondi — Gene Kosciolek

Wally Lipowski

3500 West North Avenue

Melrose Park, lllinois 60160

(Referred OEM purchase orders to
abave)

Midwest Hydraulics, Incorporated (H-D)
A/C (815) 964-9641

Plerce Barker — lan Proudfoot

Tim Schoen — Reed Overstreet

29 Airport Drive

Rockford, Illinois 61109

(Referred OEM purchase orders to
Melrose Park)

INDIANA

Tec-Hackett Engineering, Inc. {H-D)
A/C (219) 742-8261

Ed Hughs -~ Don Peterson — Lewis Finch
646 Growth Avenue P.O,Box 57

Fort Wayne, Indlana 46801

Tec-Hackett Engineering, Inc. (H-D)
A/C (317) 923-8538

Don Naylor

P. 0, Box 55564

Indianapolis, Indiana 46203

Tec-Hackett Engineering, Inc, (H-D)
A/C (219} 753-3305

Rupert Esser

P.O. Box 4

Logansport, Indiana

Tec-Hackett Engineering, Inc. (H-D)
A/C (317) 282-7735

John C, Dale

2800 Oaklyn Avenue

Muncie, Indiana 47304

Tec-Hackert Engineering, Inc., (H-D}
A/C (219) 389-6877

Ronald Witherby

P.MN. Box 2146

South Bend, [ndiana 46624

IOWA

Midwest Hydraulics, Incorporated (11-D)
A/C (319) 323-2638

George Goecke — Richard Dorman

325 Union Arcade

Davenport, lowa 52801
(Referred OEM purchase orders to
Melirose Park)

KANSAS

Baker Engineering Company (H-D)
A/C (316) WH3-0213

F.Earl Baker

1111 South West Street

Wichita, Kansas 67213

LOUISIANA

Pneumaric & Hydraulic Company (H-D)
A/C (504) 343-6693

Paul Nugent — Leo Tullier

2500 North Street P.0O. Box 352

Baton Rouge, Louisiana 70802

MARYLAND

Dees Hydraulics Company (H-D-5)
A/C (01) 243-1407

Charles M. Dees — A, R, Donnelly
George Hayes —E, J. Bond

2731 Greenmount Avenue
Baltimore, Maryland 21218

MASSACHUSETTS

Stewart-Hunt, Incorporated (H-D-5)
A/C (413) 253-5615

James Stewart

North Vailey Road

Amherst, Massachusetts 01002

Stewart-Hunt, Incorporated (H-D-5)
A/C (617) 272-4411

Larry Hunt - Richard K, Whiting
Dick Cloutman -- Bob MacInnis

8 Garfield Circle

Burlington, Massachusetts 01803
(For speedier delivery send all 1st
Class Mail to P. Q. Box 68
Lexington, Mass. 02173

MICHIGAN

L. R.Twyman & Associates (S)
A/C {313) 647-1000

L. R, Twyman (Pres.)

N. Y, Kulsavage (Sales Mgr.)

Don Wahlberg — Eloyd Brasher
John MacLénnan - Curt Swineford
Hal Twyrhan -- Floyd Weir
P.0.-Box 220 4114 Telegraph Rd,
Bloomfield Hills, Michigan 18013

Scherer Fluid Power Company (H-D)
A/C (616) 327-7048

James C. Henning

10336 Poriage Road

Portage, Michigan 49081

Scherer Fluid Power Company (11-D)
A/C (313) 398-2800

John j. Scherer — William T, Phillips
Garland D. llolmes - Geo. Kokalis
Robert Lorimer

711 North Main Street
Roval OQak, Michigan 48067

.



| - NESOTA

Hydra-Powr, Incorporated (H-D)
A/C (612) 377-1377

Maynard Benson — Geo, Krause
4903 South Cedar Lake Road
Minneapolis, Minnesota 355416

MISSISSIPPI

M & I Supply (H-D)

A/C. {601) 355-0704

Wilburn Dacus ~ Steve Reilly

900 South Roach Street P.O. Box 3215
Jackson, Mississippi 39202

MISSOURI

Missouri-Midwest Hydraulics, Inc.(H-D)
A/C (314) 968-2220 or 968-2221
Wheaty Zelnio

9929 Manchester Road

St. Louts, Missouri 63122

Horespower Control Systems (H-D-5)
Div. of the Foster & Felter Co.

A/C (Bl6) 471-6363

R. W, Harris, Jr.

1815 Walnut Street

Kansas City, Missouri 64108

NEBRASKA

d Hydraulics (H-D)
ey o (402) 344-4434
Glen Brand — Netl Prettyman
Don Sheppard — Tim Chew
2332 South 25th Street
Omaha, Nebraska 68102

NEW [ERSEY

Van-Air & Hydraulics, Inc. (H-D-5)
A/C (609) 665-3336 N.|.

(215) 923-2575 Phila.
William Van Fossen — Robert Test
Robert R, Ries
525 East Woodlawn Avenue
Maple Shade, New Jersey 08052

Hydro-Air, Incoporated (D)
A/C (201) 688-6600
Robert E, Plitzenmeier

480 Chestnur Street

Union, New Jersey 07083

NEW YORK

R.C. Neal Company, Incorporated (H-D)
A/C (716) B856-1110
Richard J. Misener -- James Larkowski
Bruce M. Miller
76 Pearl Street
Buffalo, New York 14202

.Neal Company, Incorporated {D)

(607) 734-5168

. .6 Suhriven Street P.O. Box 526
Elmira, New York 14902

Hydro-Alr, Incorporated (D)
A/C {516) 731-3978
Edward R. Schweser

22 Saddle Lane

Levittown, New York 11756

g

Stimmel Hydraulics, Incorporated (H-D)
A/C (212) 361-0710

Herb Frie -- Joe Pelka — Leonard Stimmel
37-24 33rd Street

Long Isiand City, New York 11101

R. C. Neal Company, Incorporated (H-D)
A/C (716) 254-0220

M, W. Nulton — William Meegan

99 Ridgeland Road

Rochester, New York 14623

R.C. Neal Company, Incorporated (H-D)
A/C (315) 437-255%

A.D, Williams

200 Boss Road

Syracuse, New York 13211

NORTH CARCLINA

Livingston & Haven, Incorporated (H-d)
A/C (704) 377-6551

John Morefield — Frank Kish — Wilse Wallace
1119 East 10th P.O. Box 4391

Charlotte, North Carolina 28204

Livingston & Haven, Incorporated (H-D)
A/C (919) 286-0583

Keith Christian

2500 Guess Road

Durham, North Carolina 27705

OHIO

The Paquin Company (H-D-5)
A/C (513) 761-7550

John Hughey — Harold Maines
6901 Longview Street
Cincinnati, Ohio 45216

The Paquin Company (H-D-5)
A/C (216) 851-4100

Don Woodruff — Norm Paquin
Fred Wyss — Don johnson
13405 St.Clair Avenue
Cleveland, Ohlo 44110

OKLAHCMA

Womack Machine Supply Company (H-D-5)
A/C (405) 631-1589

Gordon Arfsten -- Don Brock

2809 South Western

Oklahoma City, Oklahoma 73109

Womack Machine Supply Company (H-D-5)
A/C (918) 582-5288

Bob Boswell — W, H. Wagner

31 North Peoria P,O. Box 50156

Tulsa Oklahoma 74120

OREGON

Sweetland Company (H-D-5)
A/C (503) 288-7001

Art Charboneau

1212 Northeast 63rd Avenue
Portland, Oregon 97213

PENNSYLVANIA

Automation Equipmant, Incorporated (1-1})
A/C (412) 695-7392

John Parks — John Swoager

Main Street & Rloute 30

Imperial, Penngylvania 15126
SOUTH CAROLINA

Livingston & Haven, Incorporated (H-D)
A/C {803) 744-3334

Malcolm D, Haven — John Flint — Hal Watt
P.O. Box 4887

Charleston Heights, South Carolina 29405

Livingston & Haven, Incorporated (H-D)
A/C (803) 232-0096
Richard Teague .
P. Q. Box 6192, Station B411 East North St.
Greenville, South Carolina 29606

(For Trucks, Air Express Shipments:
2800 Azalea Drive, Charleston Heights,
South Carolina)

TENNESSEE

Livingston & Haven, Incorporated (H-D)
A/C (615) 524-9879

Bill E. Rosenstengel

P.O. Box 4333 3408 Western Avenue
Knoxville, Tennessee 37921

Air Draulics Engineering Company (H)
A/C (901) 743-2282

W. M, Bowen, Jr.

2206 Dunn Avenue P,0. Box 14723
Memphis, Tennessee 38114

TEXAS

Womack Machine Supply Company (H-D-S)
A/C (214) 357-3871

John Chance - R. C. Womack — Charles Hedges
Les Polly ~— Ralph O. Womack

2010 Shea Road

Dallas, Texas 75235

Womack Machine Supply Company {H-D-5)
A/C (817) 335-57C1

Erick Boyd -- Wayne Myers (Mgr.)

1226 South Main P, Q. Box 2134

Fort Worth, Texas 76104

Womack Machine Supply Company (H-D-3)
A/C (713) 748-6400

Dan Ellis — Neal Smith

4006 Dennis

Houston, Texas 77004

Womack Machine Supply Company (H-D-5}
A/C (B06) 763-7001

Paul Ammon — George Williams

1302 Erskine

Lubbock, Texas 79403

Lynn Elliort Company (H) (Special)
A/C (713) 449-1571

Leon Ince

Pike Road P.O. Box 428

Missouri City, Texas 77459

Womack Machine Supply Company (H-D-5)
A/C (512) 732-8251

Eddy Pabon (Gen. Mgr.)

Gene Riley {Ouside Sales)

2202 Blanco Road

San Antonio, Texas 78212

-




4
Wunack Machine Supply Eastern, Inc. (H-D-5) WASHINGTON

A/C (214) LY-20157

Murri Hair -- Malcom Johnson — Robert G, Ford Sweetiand Company (H-D-§)

2724 E. Erwin Street
Tyler, Texas 75701

UTAH

The Rains Company (H-D)
A/C (801) 355-1768
Phillip K. Rains

756 South First West Street
Salt Lake City, Utah 84101

VIRGINIA

Cardwell Machine Company (H)
A/C (703) 275-1471

John Boehling ~ Ron Burnett
Cardwell & Castlewood Roads
P. 0. Box 1359

Richmond, Virginia 23211

Industrial Supply Corporation (H)

A/C (703) 355-8041

C.H.Baker

1905 Westwood Avenue P, Q. Box 6356
Richmond, Virigina 23230

A/C {206) 763-0515

R. E. Schulke

222 South Lucile Street
Seattle, Washington 98108

WISCONSIN

Midwest Hydraulics, Incorporated (H-D)
A/C (414) 476-3981

Ed Burkhardt -~ Jerry Anderaon

Allen Hartwig — Steve Spasoff -- Verne Sidie
11610 West North Avenue

Milwaukee Wisconsin 53226

(Referred OEM purchase orders to

Melrose Park)

CANADA
BRITISH COLUMBIA

Stratoflex of Canada, Limited (H-D-S)
A/C (604) 531-5651

L. W. Marshall (Resident Sales Engineer}
43677 Marine Drive

White Rock, British Columbia

NEW BRUNSWICK

Stratoflex of Canada, Limited (D)
A/C (304) 692-9159

A.B. McLean

19 Fourth Street

St. John, New Brunswick

ONTARIO

Stratoflex of Capada, Limited {(H-D-5)
A/C (416) 251-3145,6,7 & 8

W, S, Matthews — K. Tsujimura

James McGuinneas — Ron Milne

395 Evans Avenue

Toronto, 18 Ontario

Stratoflex of Canada, Limited (H-D-S)
A/C (613) 722-2268

C. Salton

598 Wavell Avenue

Ottawa, Ontario

{H) Hydreco Distributors
(D) Dynapower Distributors
(S) Systems Distributors
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NAME OF PART

NOJ * _ NAME OF PART _ _TYPE OF BEARING | * ~ NO TYPE OF BEARING | «
1 ;\;VTVEL BLOCKS  BRONZE (A) 11| BASE BEARING {Upper) ANTI-ERICTION (&)
2| HINGE BUSHINGS BRONZE  [(A) 12| BASE BEARING (Lower) ANTI-FRICTION  |(A)
3| CAR SPINDLE BUSHINGS NYLON OR BRONZE {(A) 13| DRIVE SHAFT BEARINGS ANTI-FRICTION  |(©)
4| SPLIT HUB BUSHING BRONZE (A) 14| COUNTERSHAFT BEARINGS ANTI-FRICTION  [(C)
5| BCCENTRIC TUBE BUSHING BRONZE . [(A) 15| GEAR CASE v ANTI-FRICTION  [(D)
6| CLUTCH THROW-OUT:BUSHINGS BRONZE (A) 18| 'SAFETY CABLE ASSEMBLY STEEL (A)
7| CLUTCH SHIFTER RING BEARING| ANTI-FRICTION [tA) 17| cAR STEEL (E)
8 | ECCENTRIC HUB BEARINGS ANTI-FRICTION {(B) 18| CLUTCH ROLLERS & SHAFT STEEL ()
9| CLUTCH BOWL BEARINGS ANTI-FRICTION  {(8) 19| ROD ENDS: STEEL (3)

10| GEAR CASE UPPER BEARING ANTI-FRICTION_{(A) 20 CONTROL STAND ' STEEL ) -

* *LUBRICATION IHTER‘ML THE ABOVE TABLE OF LUBRIGAHUH IHTER‘JALS REFER TD AYERAGE ORERATIXG BIJNDITIUHS KITH GREASE SEALS INTACT.

(A) DAILY: CR EVERY EIGHT HOYRS DURING HEAVY OPERATION

(8) LIGHTLY EVERY TWO WEEKS™
(C) EVERY THREE MONTHS™

() CHECK EVERY MONTH. CHANGE EVERY YEAR. USE E,P.9%0

GEAR LUBE.

{E) KEEP ALL MOVING PARTS OILED DAILY.

NOTES::

= UJSE A MULTI-PURPOSE WATER RESISTANT GREASE WITH AN
ACCEPTED EXTREME PRESSURE ADDATIVE SUCH AS CHEVRON
- R.P. AL MOLYGREASE NO.1 OR MOBIL CREASE SPECIAL iN ALL

PRESSURE FITTINGS.

AS GREASE OIL ETC.

Sr* KEEP LICHT RINGS CLE_AN AND FREE OF COXTAMINANTS SLCH

CHANGE 01[. IN HYDRO- -SHEAVE EVERY 4000 HOURS OR ONCE A
YEAR.USE 10W ABOVE 10 DEGREE F. & 5W BELOW 10 DEGREE F
OIL IS TO BE HEAVY DUTY TO MEET A.P. L SERVICES CLASS .\l‘S

LUBRICATE DRIVE CHAINS EVERY TWO WEEKS WITH AN APPRCV -
ED LUBRICANT .SUCH AS ROTANIUM POWER-LUBE NO.91663,Cli-
EVRON PINION GREASE MS OR EQUJVALENT, - )

WHEN GREASING SWIVEL BLOCKS, RAISE THE SWEEPS TO RE-

LIEVE PIN PRESSURE AND EMASLE THE LUBRICANT TQCOMPLET
ELY SURROUND THE SWIVEL PIN, N QCOMPLE

REFER TO THE ALLIS-CHAT MITRS ADED 41 3 v e armmae oo




NOTE:

PPN Sy %

wr

‘ws . LOCATION OF MONSTER
TSIt SERIAL NUMBERS

" NUMBERS FROM THIS CATALOG.

CTDHE e iy

Tr o n T

AL TS i, ¢ ¢ A,

SR L M et Speti oy SR
THE NAME PLATE, SPECIFYING THE SERIAL NUMBER,

CAPACITY AND SPEEDS OF THE RIDE, IS LOCATED ON
THE UPPER FRONT CAGE CHANNEL FACING THE

RN
bk she: W okl

OPERATOR. THE SERIAL NUMBER IS ALSC WELDED
ON THE RIGHT HAND SURFACE OF THE LEFT HAND
CORNER POST OF THE CAGE.
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LU %RETION
INSTRUCTIONS

~LUBRICATICN INTERYAL: THE ABOVE TABLE OF LUBRICATION INTERVALS REFE

R TB. AVERAGE OPERATING CONDITIONS WITH GREASE SEALS INT2

NO. DESCRIFTION OF PART BEARING TYPE s NO. DESCRIFTION OF PART BEARING TYPE
I | SWIVEL BLOCKS T ‘ANTI-FRICTION (A) 11 | GEAR CASE UFPER BEARING Ai‘m-FRlCT_-ial
2 | ECCENTRIC HUB ANTI-FRICTION {(BY 12 | GEAR CASE ANTI-FRICTICN 3
1 | ECCENTRIC TUBE UPPER BEARING ANTI-FRICTION {3) 13| CAR SPINDLE BUSHINGS NYLON OR BRCNZE
4 | HINGE PIN BUSHING - BRONZE {AY - 14§ MAIN DRIVE CHAINS
S | HINGE COLUMN UPPER BUCHING BRONZE {A) 15 | HYDRO SHEAVE I
& | HINGE COLUMN LOWER BUSHING BRONZE [A‘i th | SPIDER MUTOR GEAR BOX ANTI-FRICTION l
7 | ECCENTRIC TUBE LOWER BEARING ANTI-FRICTION - (B} 17| DRIVE SHAFT UPPER BEARING ANTI-FRICTION
8 | DRIVE SHAFT BEARINGS ANTT-FRICTION {C) 18 | DRIVE SHAFT LOWER BEARING ANT1-FRICTION
% { HYDRAULIC DRIVE INNER BEARING { = ANTI-FRICTION (C) 19 | SPIDER DRIVE CHAINS \
10 | HYDRAULIC DRIVE OUTER BEARING] ANTI-FRICTION (8) 20 | SPIDER HUB ASSEMBLY ANTI-FRICTION \

(A) DAILY OR EVERY EIGHT HOURS DURING BEAVY OPERATIONS™

@) LIGHTLY EVERY TWQ WEEKS™

(<}

EVERY THREE MONTHS™

(D) CHECX EVERY MONTH, CHANGE EVERY YEAR. USE E.P. %0

(G} LUBRICATE DRIVE CHAINS EVERY TWO WEEKS WITH AN .
ROVED LUBRICANT SUCH AS CHEVRON FINION GREASE M

RUTANIUM POWER-LUBE NO. %1665 OR EQUIVALENT,

(H) USE A COMPOUNDED GEAR LUBE WITH AN E.P, ADDATIVE
COMPLY WETH AGMA-7 E.P. OR AGMA-8 E. P, SPECIFICAT

NOTES:

(E) KEEP ALL MOVING PARTS OF THE CARS AND SUPPORT RODS
OLLED DAILY.

{F) CHANGE OIL IN HYDRO-SHEAVE EVERY 4000 HOURS CR ONCE
A YEAR. USE 10W ABOVE 10 DEGREE F, & 5W BELQW 10 DE-
GREE F. CIL 1§ TO BE HEAVY DUTY RO MEET AP, I, SPECIFI-
CATIONS CLASS M. 5.

= USE A MULTI-PURPOSE WATER RESISTANT GREASE WIT1
ACCEPTED EXTREME PRESSURE ADDATIVE SUCH AS CHEY
B P. M MOLYGREASE NO, 1 OR MOUIL GREASE SPECIAL N
PRESSURE FITTINGS,

KEEP LIGUT RINGS CLEAN AND FREE OF CONTAMINANTS $
A5 GREASE, Oll. ETC.




THE RECOMMEUDED OPERATWMG: PROCEDURES FOR STARTING. , RUNMING AWD
STOPPIMG: THE MNMOUSTER. RIDE RARE RS FOLLOWS I

START ING,

ROTATION ~— AFTER. THE LAST SWEEP OR CAR HAS BEEM (DADED AMD
SECURED, RDVANCE RoTATION CONTROL LEUER IN A SLOW, EVER MOVEMEUT
O ATTAIN TWE AAXIMUAM ROTATION RPM. [N NOT (ESe THAW 4 oF | REVOLUTION .

TCROBS ARMS — WHILE ADVAMNCHICG RoaTATiow mufmuceus&‘. , START CROSS
_:‘QRM‘S ROTATIMG. AMD CHECK VISUALLY ERCH <WEEP A% 1T PASSES.

ECCEMTRIL ~ TUE ELLEMTRIC 1S STARTED 1N THE SAME MANKER pgs TRE

ROTETIOMN. MAINTAIM A STEADY ADUAHCEMENT OF THE CONTRO- AY TO REACH
FULL RPM. M UOT LESS THRA Yg OF | REUOLUTION. o

RUMMINC.

THE MAKMAUM RPM. AND DIRECTIONS i00KIMCe DOWM FROM THE ToP OF THE
RICE ARE RS FOLLOWS 3

. : ECLENTRIC — 1) RPM  CLOCKAISE
. ROTATION -~ £ ROM  COUNTER-CALOCKWISE
CRoS® ARM® —— 15 RPM  CLOCKWISE

FoR. REVERSE OPERATION REDULE ROTATION ANO ECCEMTRIC SPEEDS A
MINTHUM OF S0% . OO MOT EXCEED THESE DPEEDS.

STO PPINCe
M STOPPIUG USE REVERSE APPLICATION OF STARTING PROCEDURE.

MONSTER OPERATIMG PROCEDURES

JRAWN BY: | BCALK: INo. meo0: | MaTERIAL

AL — b= —
DATX: HEXT ASSY - AO8 NO.:

1-12-777 - "DO BY MO

LL-b~d




SALES & SERVICE

Toll Free outside Oregon
(800) 547-9156

Eyerly Inc.

P.O. Box 12155

2050 Turner Rd. S.E.
Salem, Qregon 97309
503-399-7706

+ 00k
3

w P
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. Inspect for weid cracks and structural damage
. Check support rods tor equal tension. if bent replace. inspect

threads for cracks, check thrust washer for wear.

. Inspect swivel block needle bearings yearly, check for worn

thrust washers, check attaching pin and nuts for tightness.
Check for proper lubrication.

. Chack safety cable for condition, broken strand, corrosion

and adjustments. Cable should not bear welght of sweep
whan extended. Attaching points should move freely. Cable
should be replaced If sweep Is dropped.

. Chack bolts for condition and correct tightness, Belt should

be replaced if torqued to max, after removal. Inspect condl-
tion of pillow block - hinge pin, if damaged or loose - replace.

. Check condition of attaching pins & fastener. Pin should be

colter keyed and not halr pinned. inspect for hole entarge-
ment and repair if needed.

. Inspect for loose bolts. If bolls are torqued to max. Bolt

shoutd be replaced after removal. Inspect safety pin for fast-
ener. Fastener may be hair pin or cotter key.

. Check for loose or worm chain; repalr or replace. Make sure

chain does not rub guards, adj. as needed. Check all sprocket
fasteners or securing members,

THE MONSTER
INSPECTION CHECK LIST

L

Check oil level In gear housing, change ysearly. Inspect olt
level of fluid clutch and torque arm snubber in spider gear
drive.

J. Check all rotating hubs for play and rough bearing. Repalr as

necessary.

K. Check all hyd. attaching pins & bolt for wear or looseness.

Replace or tighten as needed. Inspect drive belts for wear,
cracks or looseness. Rapalr as necessary.

L. Check for wear In bushings, Joints, hinges and linkage.
M. Inapect spindie for wear and fastener tor condition.
N. Gsneral information:

400 Ibs. per car.
Rotation 8 RPM ccw
Spiders 15 APM ¢w

Do not operate over 50% ol recommended RPM in reverse.
Note: (1) The monster requires a routine checking for loosen-
ing bolts. We recommend avery 30 days ol operatlon.

{2) Many causes of mechanical repair have resulted from
fallure to follow the recommeanded lubrication frequency or
fallure to follow the lubrication chart. We cannot oversiress
the importance of following the factory lubricatlon Instruc-
tlons. '

Eccentric 11 RPM cw

JANUARY 1978 PRINTED IN US.A.
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MEMORANDUM
Burcau of Fair Rides Inspection
3125 Conner Bivd,, Bldg, #4
Tallshassee, FI. 32399-1650

DATE: September 16, 1994

TO: All Inspection Specialists and Supervisors

FROM: Ron Safford, Chief ¥~
Fair Rides Inspection

SUBI: SAFETY ALERT FOR EYERLY AIRCRAFT’S OCTOPUS,
SPIDER AND MONSTER

Enclosed is one copy of CPSC’s September 13, 1994, safety alert for the Octopus, Spider and
Monster.

All applicable rides shall comply with these recommendations when permitted or they are to be
considered an imminent danger and closed.

Any carrier that cannot be proved to be less than 15 years old shall be tested in accordance with
this alert.

Record the results of your inspection in the comment area for these rides.
RS/sm

Enclosure




SEP-13-1594 12:09 COMGRESSIONAL REL 301 S2d4 @RLE P.B3

U.S. CONSUMER PRODUCT SAFETY COMMISSION
WASHINGTON, D.C. 20207

JFFICE QF COMPLIANCE

Divisian of
AND ENFORCEMENT Comective Actions

Tel: 301-~504-0608
Fax: 301-804-D3s3

AMUSEMENT RIDE SAFETY ALERT!

ATTENTION! STATE AMUSEMENT RIDE SAFETY
OFFICIALS

2nd NOTICE

EYERLY AIRCRAFT

"OCTOPUS, SPIDER & MONSTER RIDES"
September 13, 1994

As noted in our August 16, 1594 Safety Alert, the U.S. Consumer
Product Safety Commission (CPSC) in conjunction with the Commonwealth of
Kentucky's Department of Weights & Measures, investigated an accident
involving an "Octopus" amusement in Irvine, Kentucky. The accident
involved the failure of the car’s tubular framing behind and under the
geat causing the two passengers to be dumped from the car. CPSC staff
have preliminarily determined the czuse of the accident to be due to
excessive corrosion (wide pits, deep pits, and perforation) and
fracturing of the tubular structure supporting the hub under the car’s
seat. The corrosion appears to have been as a result of moisture
collecting in the gap between two under-side tubes and their fiberglass

coevering., Fracture of these tubes is believed to have preceded the
fracture of the other frame tubes.

The rides were manufactured from 1936 to the mid-1570‘s by the
defunct Eyerly Aircraft Co., Salem, Oregon. No new rides are being made,
although parts can be purchased from Oregon Rideg, Szlem, OR. The rides
involved are all "Octopus", "Spider" and "Monster" rides with fiberglass
covered tubs/cars., Production of fiberglass cars begzn in 1964. These

tubs/cars are believed to ke used interchangeably by the industry. Those

fiberglass tubs/cars that are 15 vears and older are considered the most
'kely to have hidden corrcsion.
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The CPSC recommends inspection of the cars critical areas. The
following text provides information about using either destructive or
nondestructive techniques for the examination of the tuking that is
covered by fiberglass matting on the underside of a car seat.

General Inspection Comments

The inspection for possible corroded or cracked tubing hidden by a
fiberglass covering may be done by either destructive or nondestructive
methods. Either method is to be used in conjunction with the use of
visual inspection or magnetic particle inspection of the car’s other
underside tubing that is not covered by fiberglass. Attachment 11 shows
the location of the tubing that is the subject of this bulletin. This
bulletin is not intended to exclude the inspection of other components of

the cars or ride as described by the manufacturer and past and present
parts suppliers.

Care that are known to be over 15 years old or those cars whose age
cannot be verified to be less than 15 years cld are subject to this
inspection recommendation. Follow up inspections are to be done at 5-
year intervals after the initial inspection.

The number of cars on an individual ride to be inspected should be
based on whether or not that cars have a history of being together as cne
unit. If the ride’s cars have an unknown history or if the cars are
known to not have always been together as a unit, then =211 of that ride’s
cars should be inspected. The inspection should be repeated in
succeeding S5-year intexvals. If all of a ride’s cars have a known
history of always being together as a unit, then one-third of that ride’s
cars may be selected for examination. Thie first one-third of a rides
cars should not be examined again if the cars remain together as a unit
until each third hags been examined over each succeeding S5-year inspection
interval. Consult with Oregon Rides about all instances of tubing
corrosicn, perforation, or ¢racking.

‘The fracture of the other frame tubes may be assisted by the
distortion of the underside tubes during handling. This distortion may
have increased the stress in the frame increasing the probability of
crack initiation. These other tubes should be inspected for straightness.
This inspection should be combined with a visual or magnetic particle
inspecticn of this other exposed tubing. This should be done in additien
to the ride owner’s choice of doing a destructive examination or a
nondestructive examination of the tubing that is covered by the
fiberglass matting. Oregon Rides is preparing a bulletin providing
detalled information about the examination of a ecar’s exposed tubing.
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Degtructive Examination

Destructive examination of the tubing is intended to be only
:structive to the fiberglass matting that bonds the tubinc to the
iderside of the fiberglass seat. It is destructive because the
tamination entails the incrementzl removal of 1-inch wide getrips of
-berglass matting with a blade. The tubing and the fiberglass sezt

iterial is not to be cut. The destructive examination should be
:complished by:

(1)

(2)

(@)

{5)

Locating a point 12-inches from the car’s spindle retainer on
the fiberglass matting covering and bonding the two underside
tubes that are welded to the spindle retainer to the
fiberglass seat. On the fiberglass covering of the two other
tubes bonded to the seat bottom, mark a point on these two

tubes that is next to the 12-inch point marked cn the first
two tubes.

Locating the edges of the fiberglass matting nearest to the

car's drain holes for the four tubezs bonded to the car'’s
underside.

Starting from the edge of the fiberglass matting, use a blade,
without cutting the tubing or fiberglass sezat, toc remove a
1-inch wide section of fiberglass matting from the four tubes
bonded to the fiberglass seat.

If nc corrosion is observed after removing the first l-inch
wide section of fiberglass matting stop and repair the

fiberglass matting according to instructions from Oregon
Rides.

If light surface corrosion that does not reduce the wall
thickness is observed, continue removing 1-inch wide sections
of fiberglase matting until no corrosion (clean metal surface)
is observed or the 12-inch point described abeove is reached.
If only light surface corrosion that does not reduce the wall
thickness is observed, clean the tube surface with a wire
brush and repair the fiberglass covering according to
instructions from Oregon Rides.

If severe corrosion, deep or wide pitting, wall penetration,
or wall c¢racking is observed, then the tubing should be
replaced and konded to the fiberglass seat with new fiberglass
matting according to instructions from Oregon Rides.

The other tubing that is not covered by fiberglass matting may
be inspected by visual inspection or magnetic particle

inspection techniques according to instructions from Oregon
Rides.
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Non-Destructive Examination

(1) - The non-destructive examination invoclves radiography of the
underside tubing through the fiberglass seat and fiberglass
matting covering the underside tubing. The examination can be
done by a Level II or III Inspector qualified in radiography.

(2) - If the radiography does not reveal any corrosion, deep or wide
pitting, perforation, or cracking in the tubing, then the
tubing shall be considered to be not affected,

(3) - If corrosion is observed, the corrosion should be exposed by
removing 1-inch wide increments of the fiberglass matting from
the tube. Remove 1-inch wide secticns of fiberglass matting
until no corrosion is observed. (a) If only light surface
corrosion that does not reduce the wall thickness is observed,
use a wire brush to clean the corrosion from the tube surface
and repair the fiberglass covering according to instructions
from Oregon Rides. (b) If gevere corrosion, in the form deep
or wide pitting, wall porosity, or through wall thickness
cracking is observed, then the tubing should be replaced and
bonded to the fiberglass seat with new fiberglass matting
according to instructions from Oregon Rides.

(4) - The other underside tubing, not covered by the fiberglass
matting, may be inspected by visual inspection or magnetic
particle inspection techniques.

For further information or clarification on this Safety Bulletin you may
contact one of the following:

US Consumer Product Safety Commission
Division of Corrective Actiocns
Washington, DC
Jay DeMarco at (301) 504-0608 ext 1353

and :
Division of Mechanical Engineering
Thomas Caton at (301) 504-0494 ext 1205
- ox
Oregon Rides, Inc.
Portland, OR
Guy Sherborne, Sr. at (503) 588-0984,
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-schment 11 - Examination Areas for Destructive/Non-Destructive and
Visual/ Magnetic Particle Techniques

- Arezs to be examined by visual or magnetic particle
inspection techniques

- Areas to be examined by destructive or non-destructive
radiographic techniques
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Attachment 11 - Examination Areas fer Destructive/Non-Destructive and
Visual/ Magnetic Particle Techniques

- Areas to be examined by visual or magnetic particle
inspection techniques

- Areas to be examined by destructive or non-destructive
radiographic techniques

TOTAL F.E2

3
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U.S. CONSUMER PRODUCT SAFETY COMMISSION
WASHINGTON, D.C. 20207

OFFICE OF COMPLIANCE Division of
AND ENFORCEMENT Corrective Actlons

Tel: 301-504-0608 Ext. 1353
Fax: 301.504-0359

DATE: August 16, 1594 PAGES TRANSMITTED: 3 + cover

TO: State Amusement Ride Safety Official

TITLE:

OFFICE FAX:
\%—I
FROM: James A. DeMarco, Compliance Officer, ‘CECA, HQ

" VIARKS: The attached "Safety Alert” is being provided as part of the Commission's

Amusement Ride Safety Program.

-RECEIVED
BUC 16 9%

" BUREAU OF
FAIR RIDES INSPECTION

NOTE: If you have any problems with this transmittal, please contact the berson listed above.

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS
ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT
FROM DISCLOSURE UNDER APFLICABLE LAW. IF THE READER OF THIS MESSAGE IS NOT THE
INTENDED RECIPIENT, YOUR ARE HEREBY NOTIFIED THAT ANY DISSEMINATION, DISTRIBUTION OR
COPYING OF THIS COMMUNICATION 1S STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS
COMMUNICATION IN ERROR, PLEASE NOTIFY US IMMEDIATELY BY TELEPHONE, AND RETURN THE
ORIGINAL MESSAGE TO US AT THE ABOVE ADDRESS VIA THE U.S. POSTAL SERVICE. THANK
YOu,

Fs

o ——— - . AR
p— - -
b 3
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U.s. CONEUMER PROOUCT SAFETY COMMISSION
WASHINGTON, O.C. 2O207
OFFICE OF COMPLIANCE Division of
AND ENFORCEMENT Cormective Actions

Tel: 361-504-0608
Fax: 301-504-0359

ATTENTION! STATE AMUSEMENT RIDE SAFETY OFFICIALS

' EYERLY AIRCRAFT
"0CTOPUS, SPIDER & MONSTER RIDES"
August 16, 1994

On August 10 - 11, 1994, the U.S. Consumer Product Safety Commission
- (CPSC) in conjunction with the Commonwealth of Kentucky's Department of
leights & Measures, investigated two cars/tubs removed from an "Octopus”
amusement ride involved in an accident on August 3, 1994, at the Estill
County Fair in Irving, Kentucky. The accident involved the failure of a
car that contained two male passengers. The car's tubular framing
fractured behind and under the seat causing the two passengers to be
dragged and then dumped from the car. CPSC staff have prelimarily
determined the cause of the accident to be due to excessive corrosion and
fracturing of the tubular structure supporting the hub under the car's
seat. The corrosion appears to have been as a result of water draining
from the drain holes and collecting in the gap between two under-side
tubes and their fiberglass covering. The corrosion was greatest near the

drain holes. Fracture of these tubes is believed to have preceded the
fracture of the car's other frame tubes.

The rides were manufactured from 1936 to the mid-1970's by the
defunct Eyerley Aircraft Co., Salem, Oregon. No new rides are being
made, although parts can be purchased from Oregon Rides, Salem, OR. The
rides involved are all "Octopus" and "Spider® with fiberglass or metal
covered tubs/cars and "Monster" rides with serial number .22 and above.

While the CPSC's investigation into the cause of the failure

continues, in the interim, we recommend inspection of the cars critical
areas, as follows:

1. The critical areas are identified as the four tubes under the car
seat that are covered by fiberglass. The tubes are shown in the

attached schematic based on the Eyerly Aircraft Company drawing
0-913 entitled "Octo & Spider Car Back Section.® :
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2. Inspection by radiography is recommended if ride owners do not
want to remove the fiberglass covering the car's tubing. It is
recommended to have the radiography done by a class III
technician. NOTE: Ultrasonic inspection is not recommended as
tube roughness may make an accurate interpretation extremely
difficult,

3. A visual inspection of the tubing may be done, but the fiberglass
covering the tubing would need to be removed first for an
adequate inspection.

4, Fiberglass removal techniques must be obtained from Oregon Rides
prior to removing any fiberglass.

5. If excessively corroded or cracked tubing is found during the
inspection, those tubes or the car should be replaced.

6. It is our understanding that a retrofit/fiberglass repair kit
is being developed by Oregon Rides, Inc. CPSC will be
evaluating the adequacy of this repair kit.

7. Magnetic particle inspection may be used to inspect the numerous
welds around the hub and tubing of car back's underside.

Corrosion and cracking may alsoc be found in non-critical areas of
the seat front and seat back of the car. This corrosion and cracking may
also be conceazled by the fiberglass covering the car. Again, if
corrosion or cracking is found, consult with Oregon Rides about the
repair.

For further information or clarification on this Safety Bulletin you
may contact one of the following:

Us CPsC
Division of Corrective Actions
Jay DeMarco at (301) S04-0608 ext 1353
Division of Mechanical Engineering
Tom Caton at (301) 504-0494 ext 1305

Commonwealth of Kentucky, Dept. of Weights & Measures
Carl Dills at (502) 564-4870

Oregon Rides, Iné., Salem, OR
at (503) 588-0984.
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Carnival Ride Examined
After Teen-ager's Death,

HALLANDALE, Fla.—State investiga-
tors yesterday examined a carnival ride

that partially collapsed while in operation THE WasHINGTON PosT
and killed a teen-ager at the Broward
County Fair.

The fair's other rideg and shows were
operating as usua],

One of six arms of the whirling “Giant
Octopus” or “Spider” ride broke apart and
crashed to the ground Wednesday eve-
ning, authorities sajd. Each arm supported ‘ 5. 1988
fouf cars, and about 40 people were in the FRiDay, Noveupes 25. |
cars that fell nearly 10 feet, authorities
said. At least seven people were injured.

Investigators believe the dead girl was
in a car connected to another arm and was
struck by the falling part of the machine,

ASSOCATED z
ed, six hurt.




U.S. CONSUMER PRODUCT SAFETY COMMISSION

WASHINGTON, D C 20207
December 9, 1988

IMPORTANT SAFETY NOTICE CONCERNING EYERLY ATRCRAFT CO.
"MONSTER RIDE"™

Dear State Ride Official:

The U.S. Consumer Safety Commission is a federal regulatory

agency established pursuant to the Consumer Product Safety Act,
to protect the public against unreasonable risks of injury
associated with consumer products.

As you may be aware, an accident recently occurred
involving a "Monster" ride manufactured by Eyerly Aircraft
Company and operated as a mobile ride by James Strates Shows in
Broward County Florida. 1In this incident a sweep broke at the
outer tip of the weldment on the long side reinforcing gusset
(Location 6 in technical drawing #P-760). 1In discussing the
problem with a number of State amusement ride inspectors and the
Commission’s own technical staff, we believe the critical areas
involved may be identified by using the attached technical
drawing (#P-760) and the bulletin and appendix previously
supplied by Eyerly Aircraft Company in documents dated September
27, 1982. 1In addition to the testing recommended in the
bulletin, further testing may be required such as dye penetrant
testing preceded by non-abrasive paint removal.

You should be aware that the Commission staff will be
notifying all known owners and operators of the "Monster" ride
once they have been identified. In the meantime, if you are
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aware of a "Monster" ride in your jurisdiction please call me at
(301) 492-6608 with that information. If you have any questions

or care to discuss our recommendations further, please feel free
to contact me.

Please note that this document contains information on a
specific ride in a way that allows the public to identify the
manufacturer or private labeler. The information has not been
provided to the appropriate firm for comment in accordance with
section 6(b) of the Consumer Product Safety Act (15 U.S.C.
2055(b) and must not be released to the public under any
circumstances. Section 29(e) of the Consumer Product Safety Act
(15 U.S.C. 2078(e)), however, authorizes the Commission to share
this information with federal, state and local agencies. 1In
accordance with that section, no agency to which the information
in this bulletin is provided may disclose it to the public until
the Commission has complied with the applicable requirements in
Section 6(b). Since the Commission has not provided Section 6(b)
notice to the manufacturer or private labeler of the ride listed,
it is a violation of federal law to disclose this information to
the public. It is to be used by appropriate amusement ride
officials only.

We appreciate your assistance in this matter of mutual
concern for consumer safety.

James A. DeMarco
Compliance Officer
Division of Corrective Actions
Directorate for Compliance and
Administrative Litigation

Attachments:
Technical Drawing P-760

Bulletin
Appendix
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APPDENIX FOR MONSTER BULLETIN
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INSPECTION, OPERATION, AND MAINTENANCE BULLETIN FOR
MONSTERS NOT OQUTFITTED WITH THE STRUCTURAL REINFOR-
CEMENT KIT.
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1.0 INTRODUCTION.

Ly

This important special MONSTER Bulletin deals with recommended
periodic inspection programs and operations/maintenance recommendations
intended to (1) minimize fatiguing effects that might occur during opera-
tion of the ride thereby extending its uscelul life, (2) allow the carly
detection of fatigue damage and structural cracking, should it oceur,
well before the structural integrity of the ride has become significantly
affected, (3) indicate means of safely repairing the ride, should signi-
ficant structural damage be found, to fully restore structural adequacy
and safety to the ride. Also dealt with in this Bulletip is the recommen-
dation for the replacement of certain specific MONSTER parts with factory
new replacement parts of a new and improved design. This Bulletin strictly
applies to MONSTERS anot presently outfitted with the MONSTER STRUCTURAL
REINFORCEMENT KIT.

It is assumed that all MONSTER owners presently opevating MONSTERS
have already fully complied with the June 12, 1981 MONSTER Bulletin that
was sent out by Eyerly Aircraft Company. This June 12, 1981, MONSTER
Bulletin required a complete NDT inspection of structurally critical areas
»f the ride by gualified NDT professionals. Eyerly Aircraft Company re-
commends that MONSTERS with signs of fatigue damage or fatigue cracking not
be operated until a facuory approved repair can be accomplished.

A very significant aspect of this special Bulletin to be highlighted
for emphasis is the requirement for a detailed and thorough annual inspec-
tion of all the structurally critical areas and locations using the magnetic
particle NDT technique. This full annual NDT inspection requirement to
apply to those MONSTERS not outfitted with the MONSTER STRUCTURAL MODIFI-
CATION KIT. (MONSTER Bulletins of January 18 and April 20, 1982.)

Inasmuch as operating stresses at critical locations are reduced by
the addition of the MONSTER STRUCTURAL MODIFICATION KIT, those MONSTERS
operating with the kit installed will not require the complete and de-
tailed NDT inspection program to be performed annually.

This directive Bulletin is to be incorporated into all MONSTER docu-
mentation officially becoming part of the MONSTER Operation/Maintenance/
Parts Manual/Catalog. This information to always accompany The MONSTER in
_the event of its transfer or sale. In the event of sale or transfer of
[he MONSTER, it is the respohsibility of seller to inform buyer or future
owner of this directive Bulletin so buyer or future owner may take appro-

priate action as outlined herein.




2.0 BULLETIN RECOMMENDING RUPLACEMENT OF CERTALIN MONSTLH PARTS

Everly Aircraft Company recommends the replacement ol certain MONSTER
parts with factory new replacement parts of a new and improved design.
Owners may directly contact the parts department, byerly Alrcraflt Company,

at {(503) 399-7706 regarding arrangements for the purchase of these parts:

MEW PART NAME NEW PART NO. QUANTITY REPLACES QLD PART REPLACES OLD PART NO.
Mudsitl Shock Pad p-741 8 Rubber Shock Pad P-450

Bushing, Hinge Pin P-74L 12 Pillow Block Bushing 0-151

Swivel Block Bushing P-745 12 12 spacers, 24 snap rings P-343,P-154,
Long 24 necdle bearings pP-349

Swivel Block Bushing p-746 12 24 Needle Bearings, P-349

Short 24 Washers p-208

Washer, swivel block p-747 24 Large swivel block washer P-351

The new mudsill shock pads are of a new design made from a different
rubber compound. The new rubber shock pad is designed to be far more
flexible than the existing one and to retain the flexibility even at lower
temperatures. In the event of shock and impact loadings that might occur
in the ride sometime during future operations. the new rubber shock pads
will help minimize them and also minimize the resulting structural damage.

Two possible sources for such shock and impact loadings are (1) leoose
critical bolted flange joints or (2) excessive wear clearances in critical
bushing locations. Alsc the increased flexibility of the new shock pad
design gives them increased ability to absorb uneven ground displacements
that might occur in the future, due to heaving and settling of the soil
under some of the foot pads, without producing excessive pad loadings 1in
adjacent p.ds.

The new sweep hinge pin bushings, swivel block bushings, and large
swivel block washers are all manufactured from Nylatron (impregnated
with molybdenum disulfide). Benefits of these bushings are threefold:

(1) the Nylatron material with its greater flexibility and damping
characteristics than the present brass bushing material, will have the
tendency to attenuate shock and impact loads that otherwise would be

fully transmitted through these critical joints, (2) somewhat more ability
to tolerate missed lubrication: periods will exist with the Nylatron
bushings since they are compounded with molybdenum disulfide which serves

as a self lubricant, (3) periodic maintenance replacement of these bushings
in the future can be accomplished with much less labor due to the simplicity

of the new design.




.0 SLECLAL CGRERATOR INSTRUCTIONS

1. Smooth. reduced acceleration on rotation start-up: control the
acceleration on rotation start-up by taking at least 3/4 of a revolution
to bring it up to speed.

2. Smooth. reduced acceleration on eccentric sctart-up:  control the
acceleration on eccentric start-up by taking at least 3/4 of a revolution
to bring it up to speed.

3. Check the ride speeds at least once during each operating shift
to insure that the ride is not operated at excessive speeds. The RPM's
can be checked by timing the number of revolutions with the second hand

on a wristwatch. The following RPM's should not be exceeded:

Eotation: 7 to 7-1/2 RPM's CCW
Eccentric: 10 to 10-1/2 REPM s CW
NOTE: Notify the maintenance supervisor if these RPM's are at any time

observed to be exceeded so that the necessary adjustments to the
ride may be made.

4. Smooth. reduced deceleration on rotation stopping: control the
deceleration on rotation stopping by taking at least 3/4 of a revolution
to bring it to a stop.

5. Smooth. reduced deceleration on eccentric stopping: control the
deceleration on eccentric stopping by taking at least 3/4 of a revolution
to bring it to a stop.

6. Do not allow passenger overloading of cars - 400 lbs is the maximum
per car.

7. Make every effort to load approximately equal passenger loadings 1in
opposite cars to achieve well balanced lcads.

8. Make every effort to ltoad approximately equal passenger loadings in
opposite sweeps to achieve well balance loads.

NOTE: Adherence to these instructions is important to avoid excessive
ride loadings and to minimize fatigue damage 1in critical structural
locations. The maximum rotation and eccentric RPM's of 8 RPM CCW
and 11 RPM CW respectively given in the MONSTER OPERATING MANUAL
are to be considered as MAXIMUM limits and are not to be considered

as settings for continuous operation.




4.0  RIGORCUS LUBRICATION PROGRAM LSSENTIAL

The importance ot adhering to the required periodic lubrication
program cannot be overstressed.  Faithtful diligence in following the
lubrication chart and the recommended lubrication frequency is essential
in avoiding vremature wear of critical bushings and bearings. Such
premature wear in c¢ritical bushings and bearings can create excessive
clearances and be the cause for excessive shock and Impact loadings scen
by the ride during coperation. This c¢an result in premature fatigue
damage to critical structural elements of the ride necessitating possible
extensive mechanical repair.

Refer to the MONSTER OPERATING MANUAL and the LUBRICATION INSTRUCTIONS

SHEET for details on lubrication requirements.




5.0 DAILY CHECKING OF RIDLE SPLEEDS

Rotation and cccentric RPM's are to be checked (1) cach day betore
the days ride operations begin and (2) tollowing the performance of
maintenance work of any kind before the vide 15 returned back into
service.

The ride should not be operated at BPM's in excess of the lollowing:

ROTATION: 7 to 7-1/2 KPM's CCW Maximum
ECCENTRIC: 10 to 10-1/2 RPM's CW Maximum

The RPM's can be checked by timing the number of complete revolutions
turned in a given period of time using & wristwatch.

The maintenance department must make suitable adjustments if required
to insure that the above ride speeds are not exceeded.

The maximum rotation and eccentric RPM's of & RPAM CCW and 11 RPM
CW respectively given in the MONSTER OPERATING MANUAL are to be considered
as MAXIMUM limits and are not to be considered as settings for continuous

operation.




G0 WEERLY STRUCTURAL INSPLCTTONS

On a weekly basis a very thorough visual inspecetion is to be made
of all the critical structural locations as shown on conclosed drawing
P-760. This visual inspection is to be made in sufficient detaill to
succoessful ly identify it they are present, cracks as small as 1/8 inch
in length.

In the event a suspected crack is found, the locvation should be
given a thorough NDT inspection using the magnetic particle technique
to clarify whether or not the indication is actually a [ilaw or crack
that has the potential of growing in length under further operation
of the ride. A significant crack is a cruack determined to be 1/8 inch
in length or greater. The ride can continue to be operated if isolated
small cracks of less than 1/4 inch are present providing the location
is closely monitored on a daily basis. However, the ride should not
be operated with the cracks present that are 1/4 inch in length or
greater until a suitable repair has been accomplished. Eyerly Alrcralt
Company recommends that MONSTERS with significant fatigue damage (1.e.,
fatigue cracks of 1/4 inch or greater in length) be (1) weld repaired
in accordance with a factory established criteria and (2) properly
reinforced with a MONSTER STRUCTURAL MODIFICATION KIT before the ride
is returned to service.

As a further aid in insuring that inspection locations of
importance are not missed, use the attached MONSTER INSPECTION CHECK
LIST SHEET and the MONSTER OPERATING MANUAL.




7.0 WEFFKLY INSPEFCTIONS OF STRUCTURALLY CRITICAL BOLTS AXND BOLUTLD JOINTS

On o weekly basis. very thorough visual inspection is 10 b
made of all the structurally eritical botts and bolted joints in
locations as shown on attached drawing P-761.  These are to be
carefully examined tor signs of (1) a loose joint with play in it,
(2) loose bolts, or (3) excessively worn bolts.

Joints having bolts that are suspected of being loose should
have bolt torque levels checked against the factory provided bolt
torque criteria as given on drawing P-761. bBolts that are found
to have become loose or boits that have been found to have fallen
in torque value below 50% of the lactory recommended torque levels
should be replaced with new bolts and nuts of the required size and
grade using the bolt torque criteria provided. Tightening procedures
should be done using a torque wrench. For the larger bolts., 1t may
be advantageous to use a 600 (t. Llb. capacity torgue wrench together
with a 4 to 1 multinlier.

The matter ol tight bolted joints is very important and the

ride must not be operated with loose bolted joints or with bolts

that are loose or improperly torqued. Otherwise severe shock loadings
caused by the play in loose joints can produce structural fatigue
damage and structural cracking in.the ride that can necessitate
mechanical structural repair ol the ride before it can be returned

to service.




9.0 MONTHLY INSPPCTIONS OF STRUCTURALLY CRITICAL BOLTS AND BOLTED JOILXI

On a monthly basis all bolts at structurally critical locations
are to be actually checked for vroper tightness and torque.
Locations to be checked are as shown on drawing P-761. Bolt
torque levels should be checked against the factory provided bolt
torque criteria as given on drawing P-761. Bolts that are found Lo
be torqued within 50% of the factory recommended torque levels can
be torqued up to the recommended levels. Bolts that are found to
have become loose or bolts that have been found to have fallen in
torque value below 50% ol the tactory recommended torque levels
should be replaced with new bolts and nuts of the required size and
torqued to the factory recommended torque values. All tightening must
be done using a torque wrench. For the larger bolts, it may be
advantageous to use a 600 ft. Ib. capacity torque wrench together
with a 4 to 1 multiplier in the event a torque wrench is not
available that has the full torque capacity required.

The matter of tight bolted joints is very important and the ride
must not be operated with loose bolted joints or with bolts that
are loose or improperly torgued. Otherwise severe shock loadings
caused by the play in loouse joints can produce structural fatigue
damage and structural cracking in the ride that can necessitate the
performance of suitable mechanical structural repair of the ride

before it can be returned to service.

10.




9.0 REGULAR MAJOR ANNUAL STRUCTURAL INSPECTIONS REQUIRED

Everly Aircraft Company recommends that on a regular basis a
major structural inspection be performed.  This is to be a very thorough
inspection consisting of the Tollowing:

(1) Complete NDT inspection by magnetic particle of all the
structurally critical areas and locations to be performed by qualified
expert professionals in the NDT technique.

(2) Inspection of all critical bushings and bearings for excessive
wear damage.

(3) Replacement of all structurally critical bolts and nuts with new
ones of the required grade and size and torqued to the factory required
torque levels.

The NDT inspection is to be performed by competent professionals
in the magnetic particle technique. Magnetic partical inspection is to
be made of the critical structural areas and locations as shown on drawing
P-760. This inspection to be made in such detail as to insure that
cracks, flaws, or defects as small as 1/8 inch in length and 0.020 inches
in depth will be detected. Small cracks that may be found are to be
weld repaired providing they are less than 1/4 inch long and isolated
from other similiar cracks that might have been detected. Contact factory
for recommended repair procedure for such cracks. The ride should not
be operated with cracks present that are 1/4 inch or greater until a
suitable repair has been accoumplished. Eyerly Aircraft Company recommends
that MONSTERS with significant fatigue damage (i.e., fatigue cracks of 1/4
inch or greater in length) be (1} weld repaired in accordance with a
factory established criteria and (2) properly reinforced with a MONSTER
STRUCTURAL MODIYFICATION KIT*before the ride is returned to service.

A1l structurally critical bushings and bearings must be inspected
for condition and excessive wear clearance and replaced if required. For
the sweep hinge pin bushings, the maximum diametral clearance allowed
between pin and bushing diameters including wear is 0.012 inches using
the bronze bushings and 0.018 inches using the Nylatron bushings. The
preferred method for checking this clearance is by physical measurements
of the sweep hinge pin and bushing diameters upon their disassembly.
However, if their clearances are to be determined without removal of the
bushings, the procedures outlined on enclosed drawings P-756 and p-757
(depending on whether Nylatron or bronze bushings) may be used. For the
hinge column bushings, a maximum total diametral clearance of 0.035 inches

is allowed. If the hinge column is to be removed from the cage, this

11.




clearance may be determined using the procedure given on enclosed
drawing P-758. If the hinge column 1s not to be removed from the

cage. this c¢learance may be determined using the alternate procedure
given on enclosed drawing P-735. Allowable wear on the hinge column
thrust ring is established from the criteria given on enclosed drawing
P-759. For the car spindle bushings, a maximum diamctiral clearance
between car spindle and car spindle bushing of 6.010 inches is allowed
considering the effects of wear. Check all bearings and rotating hubs
for play and rough bearing. Repair/replace as required. Owner 1is
cautioned to comptetely and ftully lubricate prior to leaving the MONSTER
idle tor an extended period (such as for example, over the winter months
until the next operating season) to avold corrosion damage to critical
bearings.

As part of the annual inspection, all structurally critical bolts
and nuts must be replaced with new ones of the required grade and size
and torqued to the factory required levels as given on drawing P-761.
A1l tightening must be done using a torque wrench. For the larger bolts
it may be advantageous to use a 600 ft. lb. capacity torque wrench
together with a 4 to 1 multiplier in the event a torque wrench 1s not
avnilable that has the full torque capacity required. Care is to be
exercised to insure that the interfaces between bolted flanges and
bolted joints are free from grease and oil before thay are bolted to-
gether. This will minimize the possibility of play or slippage of the
properly torqued joint. Following bolt assembly, exposed bolt threads
are to be left coated with a thin film of grease or corrosion preventatis

All pins and holes in pinned joints/connections are to be inspected
for wear, hole enlargement, and cracks. Replace/repair as required
if connecticon 1is excesslively loose.

Extreme care must be exercised to insure that the support rods are
straight, of equal length adjustment, and are evenly carrying the sweep
loads following major inspection activity prior to returning the ride
to service. Inspection of the support rod assembly is to be performed
per attached drawing P-754/sheet 20 of 24. Support rod length
adjustments that may be required are to be performed per the instruction:
given on drawing P-751.

As an aid in insuring that important inspection locations are not
missed, use the attached MONSTER INSPECTION CHECK LIST SHEET and the
MONSTER OPERATIONS MANUAL.

*FOOTNOTE: Described in MONSTERS BULLETINS of Jan. 18 & April 20, 1982.




10.0  SPECIAL STRUCTURAL INSPECTIONS REQUIRED FOLLOWING OCCURENCE OF
AN INCIDENT.

A special structural inspection is to be performed immediately
following occurrcence ol an incident before the ride is returned back
into service., In the context here, an incident is defined as any
extraordinary event that has the potential of producing extraordinary
toadings of any kind (including impact or shock loadings) that could
adversely alfect the structural integrity or safety of the ride. A
few examples of incidents requiring special structural inspections are:

(1) Structurally c¢ritical bolted joints found to be loose allowlng

play or movement during operation.
(2) Critical bushings or bearings found to have developed
excessive clearance and play.

(3) Discovery that the ride has operated significantly
over the recommended RPM's,

(4) Discovery that the ride has operated with signiticant passenger
overloading .

(5) Discovery that the ride has operated with excessively imbalanced

passenger loads.

(6) Discovery that the ride has been subjected to excessive

starting or stopping loads.

In the event of the occurrence of such an incident, the special
Structural inspection required to be performed consists of essentially
the same tasks as the reguiar major annual structural inspections required
as described in Section 9.0 of this Bulletin. The areas to be inspected
and the level of detail of the inspection to be governed by the exact

nature of the incident however.
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