ELECTRICAL FUNCTIONS & CONTROL

MFG: WAVE-TEC
NAME: WAVE POOL
TYPE: ATTRACTION

Indicating Lights Symbols - -
1. * “Control Power On" - Indicates power is ready for start- -
up.

“Wave Time" - Indicates that the wave machinery is in

7
@.
é operation; the power is turned on.
@G

2.
3. 25 "No Wave Time" - Indicates that the system has completed

the wave cycle; the waves will start automatically at the
end of this count-down time.

4. —p “A.D.V. Sequencing™ - Indicates that power is being
supplied to the solenoid at the air directional valve.

5. @Q “Remote Stop" - Indicates that all of the lifeguard buttons
are extended. [f the light is off, one of the lifeguard

aK
&J buttons is depressed.

. “Overload Relay Trip" - Indicates that one of the wave
O~%x~O generator overload relays has tripped. Correct the problem
and reset the overload relay.

"Room Temperature Switch" - Indicates that the temperature
in the wave generating room is too high. Correct the
problem and restart the wave system.

"Key Start" Switch - indicates operation of the wave generating
system and the formulation of waves. This push button is identical
to the "START" buttons located at the lifeguard stations. A key

is required to operate this push button.

“Emergency Stop" Push Button - shuts down the wave generati i
y ¢ n uip-
ment. This push button is to be used ONLY in an emergency. glgqmugt

be pulled to reset.




OPERATING [NSTRUCTIONS

[. To Start Up

A.

B. Set all motor safety switches, located at the motors, to the

"ON" position.

C. At the motor control center set the switches as follows:

1.

Set the main motor circuit breaker to the "ON" positien.

Visually inspect all equipment to be sure there are no obvious
problems or personnel working on the equipment.

D. At the electronic control panel door of the motor control center

do

l.

T@e wave generating equipment is now in full automatic opera
will be generated for the length of time set for Wave Time.

as follows:

If the lifeguards are ready for the waves to commence and at
least five minutes have elapsed since the system was shut down,
then turn the “START" push button clockwise with a key and

depress momentarily. ! ]
which the wave generators will commence making waves.

a.
b. Observe that the “REMOTE STOP" indicator is lit.

A bell will sound (if applicable) after

Observe that the “CONTROL POWER ON" indicator is lit.
If

not lit, check to ensure that all the lifeguard stop
buttons and the “EMERGENCY STOP" buttons are in their

extended position.
a lifeguard stop is depressed.

Observe that the following indicators will light:
“WAVE TIME",

c-

d. The "REMOTE STOP* will remain lit.

tion.

reaches zero, the system will shut down and Rest Time will begin.

E.

This light will remain 1it until

The waves

When Wave Time

At automatic shutdown observe that only the “CONTROL POWER CN",

“NO WAVE TIME" and “REMOTE STOP", indicators are lit.
indicators go out.

All other

When the "DIGITAL COUNT-DOWN" time reaches zero

the system starts up again, the bell rings, the motors start up and

the indicators light as listed in step D.



[r.

At Pool Side - the system may be started at pool side by turming

F.
the "start" push button at the lifequard chair clockwise with
a key and depressing momentarily.

To Stop

A. At Pool Side - depress any one of the red “Stop" buttons located
at the lifequard chairs. Pull to reset.

B. At the Electronic Control Panel - depress the "EMERGENCY STOP“
button. Pull to reset.
NOTE: After any stop situation, the system must be restarted. The
system restarts from the beginning, not from the time when the
system was stopped. Wait at least five (5) minutes before restarting
the system.

C. At the end of the day - turmn "Key" start "OFF" and set the main circuit

breaker switch (es) to “OFF".




A.

PNEUMATIC SYSTEM CONTROL AND OPERATION

Compressor Assembly and Control

l.

The compressor operates with a “"start-and-stop“ control. The
maximum design pressure is 200 PSI. This control utilizes a
pressure switch to start and stop the motor. Typically, this
upper setting is 195 PSI. The lower setting is 145 pSI.

These settings will be established by a WaveTek regpresentative

and should not be altered.

Air Filter, Regulator, and Lubricator Assembly.

L.

2.

The air filters. remove both moisture and solids from the air
to protect the solenoid valve and cylinder.

The regulator sets the pressure for operating the air cylinder.
Typically, this pressure setting is 90 PSI ¢ 10 PSI and should

not be altered except by a WaveTek representative. For additional
information, see the maintenance bulletin at the rear of this manual.

The lubricators provide lubricants to the cylinder and solenoid
valve to minimize wear to these moving parts.

A quick disconnect coupling is located at each air directional valve
to allow the maintenance person to de-activate one air directional
valve without affecting the operation of the other valves.

—



II.

MAINTENANCE INSTRUCTIONS

Wave Generator:

A.

Initially before start-up, tighten all set scrows in the fan
wheel hub. Repeat after the first day's operation and check
to see that the fan wheel has not moved.

Weekly check to ensure that the fan impellor has not moved
on the mtor shaft. Return it to its initial position and
tighten the hub screws if the impellor has moved.

Periodically shut down fan and check whee] impeller,
examining all surfaces for erosion or excessive
wear. Keep fan inlet screen clean,

Weekly check and tighten foundation bolts and motor mounting
bolts.

Wave Generator Motor Maintenance

A.

Lubricate the motors with one quarter ounce of grease per
bearing every twelve months. Use a. good quality rust inhibited
polyurea based grease such as Chevron SRI. When greasing the
bearings, keep all dirt out of the area. Wipe the fittings
comletely clean and use clean equipment. HMore bearing
faflures are caused by dirt introduced during greasing, than
from insufficient grease. .

Periodically inspect the motors for excessive dirt, friction
or vibration. Keep the ventilation openings clear to allow

free pPassage of air. Be sure the drain holes in the motors

are kept open.

The motor nameplate information is:

Horsepower - 200 ) RPM - 3600
Volts - 230/460 Ampere -43g/,9
Hertz - 60 Phase - 3

Connections diagram for the 200 horsepower motors, 460, volts :
1 2 3

12 10 Li
— o *——-9
4 7 5 & G ;




Iir. Air Directional Valve Maintenance:

A.  Lubricate the spherical bearing at the cylinder clevis and oil the
rear clevis of the cylinder monthly.

B. Weekly check and tighten foundation bolts, adapter bolts.

lv. Filters, Requlator and Lubricator Assembly Maintenance:

A.  Filter (with piggyback Pegulator)

L.

Monthly, remove the filter bowl and filter element and clean in

soapy water only. After washing, blow compressor air from inside

the filter element outward. Reassemble, making sure to replace
all gaskets in their proper place.

Note: Be sure to shut off the air supply and exhaust pressure
before cleaning in Step 2 above.

B. Requlator

1.

Daily, check to make sure the pressure setting has not changed.
To increase the pressure setting, turn the adjusting handle
clockwise; to reduce the setting, turn counter clockwise. When
reducing the pressure, a small hissing will occur. This is
normal.

C. Filter (Post Filter-Regulator)

1.

This filter element cannot be cleaned and should be replaced
when a pressure differential of 10 psi is reached. To replace,
unscrew the bowl and unscrew the filter element. To install a
new filter element; hold the element by the bottom end cap,
position the new o-ring over the top threaded cap end, turn the
element gently into the body's threaded section and make sure it

is screwed tightly into place.

D. Lubricator

1.

”
L.

Daily inspect the oil level; fill if required.

To add oil follow this procedure:

Caution: Shut off the air supply and make sure the line pressure
is zero.

Remove the fill plug.

Fill to visible rim of bowl.

Use SAE 10 non-detergent oil.

Replace the fill plug and seat firmly. DO NOT GVER TORQUE!

SO oo

Daily, check to see that oil is dripping at the sight qaqe

when the cylinder is operating. The drip rate should be that a
slight mist is evident at the adv-speed port controls. To adjust
the drip rate, use a slotted screwdriver to turn the adjusting
screw in the top of the lubricator:

flote: Be sure to shut off the air supply and exhaust pressure
be fore claanina in ctan 1 ahnaun




VI,

a. Leaner - clockwise

b. Richer - counter-clockwise

Compressor Maintenance

Caution:

Never service or work around machine without disconnecting
main power switch.

Daily

1. Check the oil level in the crankcase. High oil level is reached
when the oil overflows at the oil filler opening. Low oil
level is the bottom thread of the 0il filler opening. Keep the

oil at the full mark.

2. Drain any condensate from the air tank.

Weekly

1. Clean the cylinder fins and those of the intercooler with
compressed air.

2. Test all safety devices.
Monthly
1. Inspect and clean the suction air filter.

2. Change the crankcase o0il; replace with SAE 30 non-detergent

' oil. .

3. Check all screws and nuts for tightness. Tighten to torque
values in the compressor maintenance manuals.

4. Check belt tension.

Motor Control Center Maintenance

Caution:

A.

Remove all power from the motor control center before performing
any maintenance.

Monthly check the filters on the ventilation openings and clean if
necessary.

Annually check incoming line lugs and tighten if required.

Annually check for signs of corrosion.

Annually check all power lugs and tighten if required.
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INSTRUCTIONS FOR OPERATING WITH A MALFUNCTION

Although the system is designed to be troubl
Sys te ! e free, breakdowns '
In order to minimize down time, a procedure for by-passing the gggb?g;ur. '
:reat@a; bien devzsed.] The quality of the waves will not be as good, but
satisfactory wave will be generated. Howev ] -
can not be by oaeeed er, the electrical control

[.

A.

IT.

III.

Air Directional Valve Assembly Malfunction:

Put the flaps or doors in the outward

position, by using the manual
button on one of the cylinders. _

Uncouple the quick-~disconnect from the airline to disenable the cylinder
(ADV).

Remove air directional valve from anchor bolts and place a piece of ply-
wood, big enough to block off caisson chamber, between air directional

valve and caisson opening. Replace air directional valve and plywood to
caisson. This prevents air from escaping while the remaining air direc-

tional valve is open.

Pneumatic Cylinder Malfunction:

A.  Shutdown the system and replace with the spar i :
. ¢yl
20 minutes). pare cylinder (approximately

. B.  Or if no spare cylinder is available follow th i
Cylin 1 ’ e procedure in Step I.
above for the Air Directional Valve Assembly Malfunction. P

Compressor Malfunction:

A.  Lease a portable compressor _
outlet. from a local rental

B. Hook the portab]e compressor to the present air line. The outlet
valve must remain open; a check valve protects the existing compressor.

C. Correct the malfunction.




11

SHUTDOWN PROCEDURE FOR EXTENDED TIME PERIOD

ODuring extended shutdown period the following preoarations must be made:

Clean all equipment from dirt and dust.

Inflate the innertube of a basketball and plug up the apertures beneath
the air directional valves, which leads from the machine room into the
caissons. Aay other suitable method may be used in order to accomplish

the same result,

Provide the pneumatic compressor unit, the fans and their motors and
the air directional valves with dust covers.

Cover all bare metal surfaces with a good grade of grease to prevent
corrosion -- particularly the pneumatic cylinder piston rods of the

air directional valves.

Coat all interior surfaces of the compressor to protect it against rust
by draining the frame and refilling it with a rust inhibiting oil. The
unit should now be operated for fifteen minutes and the oil should be
fogged into the compressor intake, thus coating all internal surfaces.
Leave the rust inhibiting oil in the frame. Note: When putting the unit
back into service, replace the rust inhibiting oil with compressor
lubricating oil. After this operation, tape all openings shut to prevent
moisture from entering the unit. Ordin the air receiver of all moisture.

Turn of f all circuit breakers and the main disconnect switch to the
motor control.center.




[Py

" Fill the pool with water. Nev

12

START UP PROCEDURE FOR THE NEW SEASON

NOTE: Before filling the pool, check the screens at the caisson opening for
any deterioration and make adjustments as required.

er run the wave-making machinery without water
the scumgutter level. Permanent damage to the machinery

in the pool reaching
may result. '

Remove protective COVErs.

Grease all motor bearings.

. Clean equipment from dust.

Clean pneumatic cylinder piston rods with benzine to remove all grease.

CAUTION: Do not use petroleum ¢leaner.

Lubricate ALL cylinder pivot pins on the air directional valves.

Lubricate the air directional valve bearings.
Drain the rust inhibiting 0il from the compressor and replace with SAE 30 non-
detergent 0il. Be sure all taped openings

Replace the compressor inlet filter.

Never disturb the adjustment of the system.

Check for loose screws on any component of the machinery and tighten.

Perform the maintenance listed under the maintenance section of this manual.

Check the pneumatic lines for any leaks and repair as necessary.

Check all power lugs in the fan motor starter for corrosion and looseness.
Clean and tighten as necessary.

are open before starting the compressor.




LIST OF SPARE PARTS
FURNISHED BY WAVETEK

QUANTITY DESCRIPTION
2 ADV CYLINDER & VALVE (COMPLETE ASS'Y)
1 DAMPER CYLINDER & VALVE (COMPLETE ASS'Y)
1 LOT MISC. ELECTRICAL CONNECTORS
1 LOT MISC. FASTENERS
1 LOT MISC., 18 AWG WIRE
4 28V LAMP #387
2 CANS RED TOUCH-UP PAINT
1 CAN BEIGE TOUCH-UP PAINT
2 RELAYS, 4PDT, 24 VDC
2 FLEXIBLE HOSE 16" I.D. x 5' LG.
1 FLEXIBLE HOSE 24" I.D. x 18" LG.
1 FILTER ELEMENT (PRE-REGULATOR)

1 FILTER ELEMENT (POST-REGULATOR)




[I.

MOTOR CONTROL CENTER

Inspection and Maintenance Procedure:

To open enclosure door with disconnect While holding in this position turn
device in OFF position, turn door-handle enclosure door handle counterclock-
latch screw counter-clockwise to stop wise and open. Maintenance and
and hold. inspection now can be performed.

Interlock Defeating Procedure:

Figure 19
Interlock Defeater Interlock Defeater

.The operating handle cannot unintentionally be
thrown on when the unit door is open. This
feature gives protection to operating and main-
tenance personnel. Ffor the purpose of inspecting,
adjusting and testing, the electrician can inten-"
tionally defeat this interlock by holding down the
interlock lever with the left hand while raising
the switch handle with the right hand (Shown in
Fig. 19). Another interlock ?Sce Figure 20) pre-
vents opening unit door when circuit is on. This
fnterlock can also be intentionally defeated by
the use of a screw driver on a slotted screwhead
to unlatch door.




MAINTENANCE BULLETIN FORM 1C100 D

INSTALLATION

1. The equipment to which the tiiter is attached should be in-
ternally cleaned to remave all traces of sccumulated oll
and dirt. Also, new pipe or hose shouid be installed be-
tween the fliter and equipment being protected.

2.  Blow all upstream pipe work clear of accumulated dint
and liquids.

3. Select a filter location as close as possible to the equip-
ment being protected and downstream ot any pressure
regulator,

4. A S micrometer pre-filter s recommended to protect the
high efficiency fliter and to prolong the element life.

5. Install filter so that alr flows in the dlrection of arrow on
cover.

6. tnstall tliter vertically with the bowl drain mechanism at
the bottom. Free maisture will thus drain into the sump
(qQuiet zone) at the bottom af the bowl (automatic drain
models are recommended as standard equipment).

OPERATION:

Manual drain lilters must be drained regularly before the
separated maisture and oil reaches the bottom of the filter ele.
ment. AL tic drain models will collect and dump the li-
quids automatically.

Pressure differential gauges should be used to determine
when the maximum recommended pressure differential of 10
PSI (0.7 kg/cm?) has been reached.

DO NOT EXCEED THE RATED RECOMMENDED FLOWS. THE
MINIMUM RECOMMENDED FLOW IS TEN PERCENT OF THE
NOMINAL RATING.

MAINTENANCE:

To replace the element in the tilter, tirst shut off the air supply
and relieve pressure within the filter bowl. Unscrew the bowl
and unscrew the lilter slement. This element cannot be clean-
ed and should be replaced when a pressure differential of 10
PSI 0.7 kglem?) is reached, To install a new fiiter element; hold
the element by the bottom end cap, position the new a-ring
over the top threaded cap end turn the element gently into the
body's threaded section and make sure it is scrawed tightly in-
to place.

CAUTION: Touching or handling the element section may
cause contamination, spotting or migration of oil.

Automatic drains should be checked to insure they are
oparating cormrectly, -

CAUTION:

Polycarbonate bowls, being tranzparent and tough, are ideal
for use with Fliters and Lubricators. They are suitable lor use
in normal industrial environments, but should not be located in
areas where they could be subjected lo direct sunlight, an im-
pact blow, nor temperatures outside of the rated range. As
with most plastics, some chemicals can damag
Polycarbonate bowis should not be exposed to chiorinated
hydro-carbons, ketones, esters and cartain alcohols. They
should not be used In air systems where COMprassors are
tubricated with fire-resistant flulda such as phosphate ester
and di-aster lypes.

Matal bowis are réx ded whe bient and/os dl
conditions are not compatible with polycarbonate bowls.
Metal bowls resist the action of most such sofvents but shoutd
not be usad where strong ackls or bases are presant of in sait
taden atmospheres, Consult the factory tor specitic recom-
mendations where these conditions exist.

e e — e e

OIL REMOVAL FILTER

YO CLEAN POLYCARBONATE BOWLS USE MILD SOAP AND
WATER ONLY! DO NOT use cleansing agents such as
acetone. benzene, carbon letrachloride, gasoling, toluene,
etc.. which are damaging to this plastic.

Bowl guards are recommended for added protection of
polycarbonate bowls where chemical attack may occasionally
occur.

TROUBLESHOOTING:

(If oit aerosol appears downstream fram the fiter):

1.  Examine downstream air lines to datermine it they were
cleaned out before installation of the filter. Residual il
will contaminate an installation lrom new: pipe work if it is
not initially cleaned.

2. Determine il the sealing gasket or o-fing is in place, and
that it is not cut or otherwise damaged. (When checking
the element, do not touch the element’s body. Always
nandle the element by the bottom end cap.) When
reinstalling the element, turn it gently to make sure that it
is screwed tightly in place.

3. Check the rate of air being used. The air flow should not
exceed the rated capacity of the element, nor be less than
10% of its rated flow.

4. Check the inlet air temperature; this should not exceed
150°F (65°C). Where highet temperatures are used, oil
vapor may condense il the air cools downstream of the
filter.

5. Check for acid fumes or other harmful gases being drawn
into the compressor intake. The element may be attacked
by certain chemicals.

6. Determine the type of oil used in the compressor. Some
synthetic or high flash paint oils are detrimental - contact
a Parker Hannifin Representative far advice.

ACCESSORIES CHART

OIL REMOVAL FILTER 10F 11F 12F 13F
Automatic Drain PSS06

{Includes Seal) PSS06 | PS506
Bowl Guard Kit P5107 | PS207 NiA
Mounting Bracket Kit* PS109 | PS209 | PS309
Metal Bowl wiSight Glass ps108 | ps208 |psacec

{Manual Drain)
Polycarbonate Bowl PS406

{Automatic Drain) PS143 | PS243 NIA
Metal Bowl wiSight Glass

(Automatic Drain) PS144 | PS244 | PSIC
Metal Bowi

(Manual Drain) pSaT?
Metal Bowl

(Automatic Drain) PS443

“Not Supplied with units, must be ordered separately.




Form 1C1000

MAINTENANCE BULLETIN
PARTS IDENTIFICATION LIST

OIL REMOVAL FILTER 10F, 11F, 12F, 13F

ISSUED: MAY, 1983
Supersedas: Septembar, 1982

“Crwith
|M4ode! . ¢ | avoonmin | E |
108 1.50 27 359 A
| _ | 38mm 83mm _Stmm | t0mm
"e 275 5.61 561 76
. 70 mm 142mm | 2 mm 19 mm
12F I 6.96 6.96 .96
82 mm 177 mm N7 mm _smm|
E 5.00 918 9.18 1.45 FILTER HOLDER—~
127 mm 233 mm 233 mm A7 em |

ELEMENT ASSEMBLIES! (Includes seal)

MODELWFESCFM ........ ..ot PS446
MODEL1MF12SCFM ... ............. P5146 ' SEAL (Body to Bowl)—
MODEL 12F 20 SCFM

MODEL 12F 30 SCFM
MODEL 13F 50 SCFM
MODEL 13F 100 SCFM

BOWL ASS'Y

> POLYCARBONATE BOWL KIT
{Polycarbonate) .

© (1) POLYCARBONATE BOWL
WITH MANUAL DRAIN

(1) SEAL (BODY TO BOWL)
MODELTOFY . ... .o iiiieanavans
MODELWIFY ... ... . iviinnnnnns
MODEL12F3 . ... iiivenrncnrnnres
. MODEL 13F5 (Metal Bowi)

MAXIMUM PRESSURE AND TEMPERATURE

150 psig @ 125°F (10 bar @ 52°C) with Polycartonate Bowl
250 paig @ 175°F (17 bar @ 60°C) with Metal Bowi
10 p3ig minimum (0.7 bar with Automatic Drain)

Convarsions: 1 bar = 145 psig ™G =59 ("F-22)

(13F Metal Bowl)




Fluidpower

' Pneumatic Division
Otsego, Michigan 49078

(NPT)

DIMENSIONS |

A

E

Va®-3p"

2.75

1.69

Va"-3p"-1"-"

3.24

2.17

Y% A" AV V"

5.00

2.13

REGULATOR
MODELS

08R

POPPET KIT

(1) POPPET AND
RELIEF
TUBE ASSY.

(1) CAP SEAL

Ps3128

RELIEVING
PISTON KIT

(1) SEAL (PISTON)
(1) PISTON

GAUGES
0-60 PSI,

0-4 KG/CMm2
0-160 PSI,
0-11 KG/CM2

0-300 PSI,
0-20 KG/CM?

P781641|P781641

P781642|P781642

P781643 |P781643

P781 641
P781642

P781643

CONTROL SPRING
1 TO 60 PSI

270125P8
(STANDARD)

S TO 250 PSI

P78481
P78482

P78483

P78481
P78482

P78483

P78695
P78696

P78697

PANEL MOUNT

NUT (NOT SHOWN)

P78520

P78520

N/A

MAIN I ENANCE BULLETIN
PARTS IDENTIFICATION LIST .

06R, 07R; 08R

REGULATORS

ISSUED: FEBRUARY, 1980
Supersedes: February, 1979

Form 1R101 8

BONNET ASS'Y

SPRING REST

CONTROL SPRING
PISTON

PISTON SEAL

B80ODY

RETAINING RING & SEAL

POPPET AND RELIEF
TUBE ASS'Y

CAP SEAL
POPPET RETURN SPRING
CAP ASS'Y

BONNET ASS'Y
‘SPRING REST
CONTROL SPRING

BONNET RETAINING SPRING
PISTON

PISTON SEAL
800DY

RETAINING RING & SEAL
POPPET AND RELIEF
TUBE ASS'Y
CAP SEAL

BALANCING SEAL
POPPET RETURN SPRING

CAP

Maximum (Primary) Operating Pressure 250 PSIG (17 Bar)
Temporature Range —10°F to + 175°F (= 24.5°Cto +80°C)




MAINTENANCE BULLETIN Form 1R101 B

INSTALLATION:

1.

Install reguifator so that air flow is in the direction
of arrow. [nstallation must be upstream from the
devices it is to service (Lubricator, Valve, Cylinder,
or tool, and mounted closely to the other devices).
Mounting may be In any position.

Gauge ports (Ya" NPTF) are located on both sides
of the regulator body for convenience. it is neces-
sary to install gauges or pipe plugs into each port
during installation.

For protection against rust, pipe scale, and other
foreign matter, install a FILTER on the upstream
(high pressure) side as closely to the REGULATOR
as possible.

OPERATION:

1.

BEFORE TURNING ON AIR SUPPLY, TURN AD-
JUSTING HANDLE COUNTER-CLOCKWISE UN-
TIL COMPRESSION IS RELEASED FROM PRES-
SURE CONTROL SPRING. Then turn on air supply
and adjust to desired secondary pressure by turn-
ing adjusting handle clockwise, This permits pres-
sure to build up slowly, preventing any unexpected
operation of the valve, cylinders, tools, etc., in the
line. Adjustment to desired secondary pressure
can be made only with primary pressure applied to
the REGULATOR.

To lower secondary setting, always reset from a
pressure lower than the final setting desired. For
example: To lower the secondary pressure from 80
to 60 PSIG, drop the secondary pressure to 50 PSI
or less, then adjust upward to 60 PSI.

SERVICING:
NOTE: SHUT OFF AIR SUPPLY AND DE-PRESSUR-

1.

IZE THE UNIT. COMPLETELY VENT THE
SUPPLY LINE ALSO.

To service the piston or control springs, turn the
adjusting handle counter-clockwise until compres-
sion is released from pressure control spring.

a. On the 06 and 07 Series, remove bonnet by un-
screwing bonnet from body and removing the
control spring, piston, and piston seal.

b. To remove 08 bonnet, remove retaining spring
by lifting out and pulling on the exposed loop.

¢. Clean and carefully inspect parts for wear and/
or damage. If replacement is necessary, use
parts from the service kits.

d. Lubricate the piston seal with a mineral base
oil or silicone grease. DO NOT use synthetic
oils such as esters.

e. Install piston, piston seal, control spring, and
adjusting screw pressure plate. On the 06 and
07 Series, screw bonnet to body. On 08 Series,
place bonnet into body, allowing the projecting
notches in bonnet to mate with depressions in
the body. Then feed retaining spring into the
joint groove until it completely encircles the
joint.

To service poppet and relief tube:

a. Relieve all pressures as described in above
NOTE.

-REGULATOR

b. On the 06 and 07 Series, remove cap by un-
screwing from body (located opposite from
control spring bonnet). Remove poppet relief
tube and balancing spring.

¢. Toremove 08 cap, pull out the retaining spring
securing cap to body using the same proce-
dures as outlined for the bonnet.

d. Clean and carefully inspect parts for wear and
damage. If replacement is necessary, use
parts from service kit.

¢. Reassemble poppet relief tube and balancing
spring. Lubricate seals with a mineral base oil
or silicone grease. DO NOT use synthetic oils
such as esters,

f. For 06 and 07 Series, lubricate cap seal as in
step 2.d. above, install in groove of cap and
screw cap into body.

. 9. Toreplace the 08 cap, lubricate cap seal as in
step 2.d. above, install in groove of cap, press
cap with seal, spring and poppet into body and
firmly hold in this position by hand. Feed re-
taining spring into the joint until it completely
encircles the joint.

3. Turn on air supply and adjust to desired secondary

pressure as described in step 1 in Operation.

ACCESSORIES CHART

Accessaries listed below are available in complete Reg-
ulator units.

Accessory Parts 06R 08R

Plastic knob :
adjusting handle P69726 P69726 N/A

Low pressure
spring 1to60PSIG ~ F78481  P78481  P78695

Standard pressure
spring 2 to 125 PSIG P78482 P78482 P78696

High pressure
spring 5 to 250 PSIG P78483 P78483 P78697

Panel mount nut* P78520 P78520 N/A

Non-relieving piston -
service kit PS111 PS111 PS311

conversion kit PS120  PS220  N/A

Mounting bracket  pg109  Ps20s  Ps30§ -
|

Gauges: Low
pressure
0-60 PS|
0-4 Kg/cm? P781641 P781641 P781641

Standard

0-160 PSI

0-11

Kg/cm? P781642 P781642 P781642
High

pressure

0-300 PSI

0-20

Kg/cm? P781643 P781643 P781643

Pilot control
operator assembly PS121 PS121 N/A

*Nol supplied with units, must be ordered separately




Fluidpower

Pneumatic Division
Otsego, Michigan 49078

Port Size

DIMENSIONS

(NPT)

c

“CT with
auto, drain|

Va" %"

5.61

5.61

Ya'-%"-12"

6.96

6.96

Yo

6.96

6.96

1" Ya"-1Y2 "

9.18

9.23

FILTER MODELS

07F

ELEMENT KIT,
40 MICROMETER

(1) ELEMENT (FILTER)
(1) SEAL (BODY TO BOWL)
(2) GASKET (ELEMENT)

PS201

ELEMENT CARTRIDGE KIT,
40 MICROMETER

(1) HOLDER (ELEMENT)

(1) ELEMENT (FILTER)

(2) GASKET (ELEMENT)

(1) BAFFLE

(1) SHROUD

(1) DEFLECTOR

(1) SEAL (HOLDER)

(1) SEAL (BODY TO BOWL)

REPLACEMENT BOWL KIT

(1) POLYCARBONATE BOWL
WITH MANUAL DRAIN
(METAL BOWL -08F)

(1) SEAL (BODY TO BOWL)

Form 1 F10NIe

MAINTENANCE BULLETIN
PARTS IDENTIFICATION LIST

FILTERS-06F, 07F, 08F

ISSUED: DECEMBER, 1981
Supersedes: July, 1981

BODY ASS'Y
SEAL (HOLDER)

SEAL (BODY,TO BOWL)
DEFLECTOR

GASKET (ELEMENT)
SHROUD

ELEMENT (FILTER)
HOLDER (ELEMENT)
GASKET (ELEMENT)
BAFFLE

BOWL ASS'Y

08F
{Metal Bowi)

MAXIMUM PRESSURE AND TEMPERATURE

150 peig @ 125° F (10 bar @ 52* C) with Polycarbonate Bowl(
250 paig @ 175' F (17 bar @ 80" C) with Metsi Bowl

10 peig minimum (0.68 bar) with Automatic Drain

Conversion 1 Barw 14.% pal,*CuSA(CFI)




AINTENANCE BULLETIN Form 1F101C

R RS
FILTER

INSTALLATION

1. The equipment to which the filter is attached
should be internally cleaned to remove all traces of
accumulated oil and dirt, Also, new pipe or hose
should be installed between the filter and equip-
ment being protected.

2. Blow all upstream pipe work clear of accumulated
dirt and liquids. :

3. Select a filter location as close as possible to the
equipment being protected and upstream of any
pressure regulator. _

4. Install filter so that air flows in the direction of ar-
row on cover.

5. Install filter vertically with the bowl drain
mechanism at the bottom. Both free moisture and

solids will thus drain into the sump (quiet zone) at

the bottom of the bowl (automatic drain models are
recommended as standard equipment.).

OPERATION & SERVICE

1. Both free moisture -and solids are removed
automatically by the filter. There are no moving
parts,

2. Manual drain filters must be drained regularly
before the separated moisture and oil reaches the
bottom of the lower baffle. Automatic drain models
will collect and dump liquids automaticaily.

Push M Dram

3. The filter element should be removed and replaced
when the pressure differential across the filter unit
is excessive.

4. To service the filter element; SHUT OFF AIR SUP-
PLY and depressurize the unit.

a. Unscrew threaded bowl.

b. Unscrew lower baffle and remove filter element
and gaskets (2).

c. Clean all internal parts, bowl and element before
reassembling. See polycarbonate bowl cleaning
section.

d. Install element and gaskets (2).

e. Attach lower baffle and tighten firmly.

f. Replace bowl seal; lubricate seal to assist in re-
taining it in position. Use only mineral base oils
or grease. Do NOT use synthetic oils such as
esters, and do NOT use silicones.

9. Screw bowl into body.

CAUTION:

Polycarbonate bowls, being transparent and tough, are
ideal for use with Filters and Lubricators. They are
suitable for use in normal industrial environments, but
should not be located in areas where they could be sub-
jected to sunlight, an impact blow, nor temperatures

outside of the rated range. As with most plastics, some
chemicals can cause damage. Polycarbonate bowls
should not be exposed to chlorinated hydro-carbons,
ketones, esters and certain alcohols. They should not
be used in air systems where compressors are
lubricated with fire-resistant fluids such as phosphate
ester and di-ester types.

Bowl guards are available for added protection of
polycarbonate bowls where chemical attack may occa-
sionally occur.

Metal bowls are recommended where ambient and/or
media conditions are not compatible with polycar-
bonate bowls. Metal bowls resist the action of most
such solvents but should not be used where strong
acids or bases are present or in salt laden atmospheres.
Consult the factory for specific recommendations
where these conditions exist.

TO CLEAN POLYCARBONATE BOWLS USE MILD SOAP
AND WATER ONLY! DO NOT use cleansing agents
such as acetone, benzene, carbon tetrachloride,
gasoline, toluene, etc., which are damaging to this
plastic.

Bow! guards are recommended for use with polycar-
bonate bowls.

FILTER ACCESSORIES CHART

Accessories listed below are available in complete
Filter units.

FILTER MODELS 06F 08F

Automatic drain PS506 PS506 PS506
Polycarbonate bowl

with automatic PS143 P3243 N/A
drain kit

25 Micrometer PS102  PS202  PS302B
element kit .

5 Micrometer PS103  PS203  PS303B
element kit

Bowl! guard kit - PS107  PS207 N/A
Metal bowl

without sight glass PS148 PS248 PsS3488
automatic drain kit

Metal bow! with
sight glass £S108 PS208  PS308C

(Manual Drain)

Mounting bracket kit*  PS109 PS209 PS309

*Not supplied with units, must be ordered separately.
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The creators o! the Ecology Cylinder

Form No. EJ-200

$
Series EJ — 1-1/2” and 2” Bore
Single and Double Rod End Styles
NFPA Interchangeable Cylinders

MAINTENANCE AND REPAIR PARTS LIST

Proper installation, application and maintenance are most important
for the Series EJ cylinder 10 provide maximum lite and trouble-lree
performance.

OPERATING DATA
Max. Operating Pressure — 250 psig Pneumatic
Ambient temperatures:

~20°F(-35°C) to +200°F(93°C) — Buna-N seals
-20°F(-35°C) to +400°F(204°C) — Viton seals

LUBRICATION

Cylinders are lubricated with a petroleum base, Buna-N compatible
lubricant at time of shipment. For maximum cylinder pertormance,
the air supply should be free of moisture; tiltered to remove abrasive
particles from the air stream, and atomized oil introduced into the
system.

Series EJ cylinders are guaranteed for one-year against tailure on
non-lubricated air applications. However, if the cylinder is required to
operate non-lubricated, longer seal life can be attained by oc-
casionally adding a few drops of oil through the cylinder ports.

ROD SEAL AND WIPERKITS

Under normal working conditions, the lirst area that will require
maintenance will be the rod seal and wiper. To replace. unscrew the
rod gland with a pipe wrench. With a sharp object remove the worn
wiper and seal, and replace with new ones. Once a year replacement
of these seals will provide maximum cylinder performance.

NOTE: When replacing the rod seat and wiper. check the ail-filled
rod bushing and possible damage incurred to the housing threads
during remaoval. Due 1o the technique employed in the assembly of
the bushing 1o the rod gland. individual replacement of the oil-filled
rod bushing is not recommended. Replace the entire rod gland if the
bushing is worn. or damage has occurred to the housing.

Rod Seal and Wiper Kits

“Buna-N Viton
Rod Dia. Kit No, Price Kit No. Price
5/8" SWK.15 — VSWK- 15 -
17 SWK.25 - VSWK-25 —_
Rod Gland Kits
Buna-N Viton
Rod Dia. Kit No. Price Kit No. Price
5/8" RBK-.15 - VRAWK-15 —
1 RBK-25 - VRWK.25 -

“Not avalable for 1-1/2" pores.

PISTON SEAL KITS

Depending upon the application. ambient operating conditions or the
cycle rate. replacement of the piston seals becomes necessary when
the cylinder shows lack of thrust power and the abihily lo operate to
the required specifications. To replace the piston seals it 1s necessary
to disassembile Ine cylinder Remove the head and/or cap. whichever
'S more convenient. by loosening the bie rod nuts Shde the piston and
7od asscrbdly out of the tube and replace the piston seals

Piston Seal Kits

Cyl. Buna-N

Bore Kit No. Price

1-1/72" EJK-15 -

2" EJK-20 -
CUSHION SEALKITS

Series EJ cylinders are equipped with non-adjustable cushions
(Model 5). Conventional adjustable cushions (Model 7) are optional.

NOTE: Cushion seals are an integral part of the heads and caps. To
replace, the cylinder must be disassembled.

Cyl. Rod Buna-N Viton

Bore Dia. Kit No. Price Kit No. Price
1-1/2" 5/8" CSK-15-1 - VCSK-15-1 -
2" CSK-25-1 - VCSK-25-1 -
“Not available for 1.1/2" bore.

NOTE: Before engaging in the assembly of the eylinder, carelully
note any possible damage to the piston and rod assembly. Machine
downtime and labor being the major cost of cylinder repair. we
recommend simultaneous replacement of all damaged parts.

CAUTION: Extreme care must be taken in reassembiling the cylinder.
Make certain that the tube gaskets are properly in place and finally
that the tie rods are tightened to the proper torque values.

Cylinder Bore Torque (Ft/1bs)
1-1/2" 8to 1
2 121016

ORDERING INFORMATION

To assure prompt and correct shipment, it is important that proper
care be taken in the selection of the parts being ordered. Whenever
possible the following information should be supplied: Cylinder
Series, Mounting Style, Rod Diameter, Bore, Stroke, and Options.
For parts prices, or if assistance is required in the selection of parts
consult your local MOSIER Distributor, he is listed below.

Minimum billing for a parts order is $10.00
Vion ¥ is a registered trade mark of E.I, DuPont DeNemours and Company

Your Distributor is:
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Optional Mounting

Accessories
ROD JAM NUT PIN
Rod Pant Cyl Part
Dia. No. Price Bore No. Price
587 52025 - 1172
v 5203 - |z 49006
ROD EYE ROD CLEVIS
Aod Part Rod Part .
Ois. No. P | pla Mo, Price
5/8" 49015 5/8° 49028 -
L 49013 - - 49030 -
l
EYE BRACKET CLEVIS BRACKET
Cyl. Part Cyl. Part .
Bore No. Price Bore No, Price
1-1/2" — 1-172"
2 49021 > 49022 -

>

SIDE END
ANGLE
MOUNTS
Cyl Peort
Bore No. Price
1-1/2" 40666 e
o 40667 -

<3

“Not avallabie for 1-1/3 tovra,

ROD
ALIGNERS
Rod Part
Dla  Ne. Price
5/8° RA44  —
" RATS  —

LEGEND TO PARTS LIST
A Type | — Studded are standard on 5/6° and

1° rod diamaters.

Type 1 — Solid are optional 5/8~ and 17 rod

diameters. -

Type 3 — Female are standard on 5/8" and
17 rod diametars. (Does not include the rod

stud)

B (4) required on type 2 and 12 up 10 4™ bores.
(4) raquirad on type 3 and 4 up to 6 boras.
{8) required on all others.

€ Trunnions are wolded on models 7, 8 and
10. Removable wunnions and trunnmons
screws afe offered as optional equipment.

D Specity length of tle rods for type 10
(Intermediate tixed trunnion mount),

E 55026 name plate

(not shown on detsit drawing)
F  Avaiabile on requast.



The creators ol the Ecology Cylinder

Series EJ — 1-1/2" and 2" Bore
Double Acting — Single and Double Rod End Styles
STANDARD CYLINDER REPLACEMENT PARTS |
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INSTALLATION AND START-UP
RECOMMENDATIONS

FOR

TYPE=30

AIR COMPRESSORS




Unload the compressor from delivering vehicle —
the purchaser must arrange for adequate lifting
equipment at the job site.

IMPORTANT NQTE: The purchaser assumes title
to the compressor equipment at the manufacturers
shipping dock. Immediately upon receipt of the
equipment, it should be inspected for any damage
that may have occurred during shipment. If damage
is present, demand an inspection immediately by
an inspector from the carrier Ask him how to file
a claim for damages.

Step 2.

Check compressor nameplate to be sure the unit is
the model and size ordered. Do this before uncrat-
ing. Check Receiver Nameplate to be sure the tank
is adequate for pressure at which you intend to
operate. :

N\
/&

| —

Step 3.

Check motor nameplate to be sure motor is suitable
for your electrical conditions. (Volts-Phase-Hertz).

Step 4.

Store, protect and assume full liability and respon-
sibility for the compressor(s).

Step b

“Read the instruction book which accompanies the
compressor for detailed operating instructions.

IMPORTANT

DO NOT ATTEMPT TO START THE COM-
PRESSOR UNTIL THIS STEP HAS BEEN COM-
PLETED. THE BELT GUARD MUST BE IN
PLACE PRIOR TO STARTING.

{f the instruction book has been lost, contact the
nearest | R distributor.”
Step 6.

Locate compressor(s) as shown on the general ar-
rangement drawing. In no case locate compressors
nearer than 12 inches to any wall or each other.

Step 7.

Mount on concrete pad on floor, making certain
that receiver feet are level and there is no stress in
legs when foundation bolt nuts are tightened. Shim
feet, if necessary. Severe vibration will result when
nuts are pulled down tightly and feet are not level.
This can lead to welds cracking or fatigue failure of
receiver, This is a very important part of installation.
Refer to the instruction book for details.



Step 8.

Fill crankcase to proper level with a good grade‘I of
non-detergent, naphthenic base oil containing a
rust and oxidation inhibitor. The viscosity should
be selected for the temperature immediately sur-
rounding the unit when it is in operation.

OIL VISCOSITY TABLE

Viscosity at 1000F
Temp. Range SSU Centistokes
400F - 80oF 500 110
BOOF - 1250F 750 165

Note: Many automative oils are not satisfactory.
The viscosities given in the table are intend-
ed as a general guide only. Refer your
specific operating condition to your indus-
trial lubricant supplier for his recommenda-
tions.

*TANDEROL 500 or 750 is approved for use in
Type 30 Compressors. Anderol 500 is manu-
factured by Tenneco Chemicals, Inc. and is avail-
able from most I-R distributors. Keystone KSL-
222 is also approved as an alternate lubricant.
KSL-222 is manufactured by Keyston Division of
Precision Instruments.

*These oils are not compatible with neoprene, SBR rubber, low
nitril ‘buna N, acrylic paint, lacquer, polystyrene, PVC or ABS.

Step 9.

Connections: Check instruction book and complete
the following:

Air line pipe to service valve (use flexible connec-
tion).

Condensate trap and/or manual drain valve to
drain.

Electricity:

A. Compressor equipped with optional factory
mounted and wired motor starter:

Wire motor starter to wall mounted fuse-
able disconnect switch (disconnect switch
not furnished by I-R Co.).

B. Standard Compressor

Wall mount a fuseable disconnect switch
and motor starter. Connect the motor
power leads to the motor starter. Connect
the pressure switch and/or low oil level
shutdown switch in series with the rmotor
starter control circuit. Connect the motor
starter to the fuseable disconnect switch.

C. All Installations: Install on extra conductor
with green insulation from the motor to
the starter to the disconnect switch to
ground. Wire size to be at least equal or
larger than motor power leads. The motor,
starter, and disconnect switch should all be
grounded with this wire.

Step 10.

Turn compressor over several times by hand to
check free operation.

Step 11.
Check belt tension and adjust if necessary.
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Step 12.

Check compressor rotation by flicking "Start-Stop”
switch. Rotation is shown by arrow on fiywheel or
aftercooler housing. If rotation is incorrect, inter-
change two connections at starter with disconnect
switch open and recheck rotation.

Step 13.

Prime condensate trap (when supplied). New auto
drain valve needs no priming.

Step 14.

To check operation:
A. Close service valve and start compressor. -

B. Allow the receiver (tank) to build up to pres-
sure, for which you ordered the machine. At
this pressure, if the unit is equipped with Au-
tomatic Start and Stop regulation, the pressure
switch should cause the unit to stop. !f the
unit is equipped with Constant Speed Control,
it should unload (run without compressing
air). If the unit does not operate properly,
shut down immediately.

Step 15.

Open service valve and/or drain valve to let pressure
in receiver drop. Note the pressure at which com-
pressor starts or reloads.




Step 16. _
Adjust pressure switch on Automatic Start and
Stop or Discharge Line Unloader on Constant
Speed Control, if necessary. (If any adjustments are
necessary, see manufacturer’s instruction book.)

Step 17.

Pull ring on all safety valves to be sure they relieve
and reseat. Do this several times.

Step 18.

Compressor has been run at factory and break-in is
not required. Run for about ten minutes by bleed-
ing air from lines to let unit warm up and observe
for excess vibration, any unusual noise, and verify
operation of Low Qil Level Switch (if furnished) as
explained in step 19 below.

Step 19.

During the initial run, drain oil from crankcase into
clean can until Low Oil Level Switch shuts unit
down. This is a ““float” type switch which some-
times gets cocked in shipping. If cocked or stuck,
open disconnect switch, drain remaining oil, re-
move crankcase cover and then free the float. Re-
assemble and then reuse the same oil.

Note: If float is cocked in the low position, com-
pressor cannot start. \



Step 20.

Complete Bonded Warranty Registration. Comple-
tion of the registration form indicates satisfactory
installation and performance of start-up operations.
If any defects are apparent in the equipment; con-
tact the nearest |-R Distributor or. Ingersoll-Rand
District office. The I-R service literature included
with the unit has instructions for minor adjust-
ments. Minor adjustments are not considered
warranty.

Step 21.

Provide adequate fresh air and exhaust ventilation
from area in which compressors are located. Provide
1,000 cu. ft. fresh air per minute per 5 horsepower.
Ventilation by gravity or mechanical means is ap-
proved.

Step 22.

Provide a floor drain in a nearby location for con-
densate drainage. A floor drain is desirable whether
the compressor is equipped with an automatic con-
densate trap or not. All compressors will have water
condensed in the receiver tank.




AIR COOLED COMPRESSOR
SCHEDULED SERVICE INTERVAL

Operating Hours/Months - whichever comes first

2000/12 2500/15

l SERVICE INTERVAL
'//

=
=N

S

Air Inlet Filter - Inspect and Clean

Frame Oil Level - Check Weekly

Frame Oil - Change Petroleum Lube X I X I X I X l (é.,
Keystone or Anderol® 500[EVERY 1500 HOURS OR 12 MONTHS WHICHEVER 1S FIRST ‘Note 1)

Compressor Valves - Inspect and Clean X | X

Intercooler - Clean Exterior X X

Low Qil Level Switeh - Check Operation X X X X X

Operate Safety Valves Weekly

Clean

Belt Tension - Check X i
X

7/ i
V-BELT DRIVE
I,

=

i
Motor Bearings - Check and Lubricate

Clean

Aircooled:
Clean externally X X
Clean air flow internally X X

Watercooled:
Check discharge water temp. - 120°F
max. X X

Check water flow rate X X
RECEIVER

Drain Condensate - Manual
Operate Safety Valves
i

I ////A//A//// 2
Tighten or check all bolts X X
Note 1: After the initial change, time between changes‘!'nay be extended, if the condition of both the compressor and
lubricant so indicate. Periods between changes should be increased by no more than 500 Hours over the

preceding interval. The maximum period recommended for a compressor receiving adequate maintenance
and located in a clean, cool, location is 8000 hours or 12 months,

9
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MAINTENANCE BULLETIN FOR BOWL KITS

Turn oll aw supply and depressurnze the unit

pelore removing any parts.

CAUTION: Be certain that pressure is relieved on
both sides of any regulator in

a system.

Lubricators with auto fill devices tequire o1l
system shul-oll and disconneclion

Fiters with automalic drains require disconnec:
tion’

To remove Ihe bowl, unscrew 1n 3
counterclockwise direction, unlil threads are com-

pletely disengaged.

Remove the body-to-bowl o-ring seal. and
thoroughly clean the sealing surface in the body.
Also check for damage in the sealing area and
threads: replace the entire unit il this condition ex-
I15ts.

Place the new o-ring either onto the end of the
Lovsl or into the groovelledge of the body. The
choice ol lnocation depends on the design of the
tarts 1 the bowl has a slight retairng nage on
the groove edge. at the targe end. put the new
wang onto the bowl. It the body has a shght
recess above the threads, pul the o-nng into that
@roove, dry. It neither of these condilions are pre-
sent. the 0-ring should be placed, dry onto the

‘ Daody ledge above the threads.

Lubrnicate the edge of the bowl where it will con-
tact the o-ring belore reinstalling.

NOTVE. Use only minerat based ols or grease
(package supplied with kil); do not use synthetic
lubricants such as esters and do not use silicone

'Scfew the bowl clockwise inla the body untd

'c=chcs 3 positive stop; then reverse 1t aboul V8

o :

ed'r;oMe'a. Dowls with sight gauges can be revers-
Out 14 turn to position th h

desied o] e s5:1Qhl gauge as

9 Repressunze the assembled unit and check lor

leaks. I any occur, turn off the air supply.
depressurize the system again and correct the
(eak belore resuming operation.

SAFETY: TRANSPARENT BOWLS

CAUTION:

Polycarbonate bowis, being transparent and tough, are
ideal lor use with Filters and Lubricators. They are
suitable for use in normal industrial environments, bul
should not be located in areas where they could be sub-
jected to direct sunlight, an impact blow, nor
temperatures outside of the rated range. As with most
plastics, some chemicals can cause damage. Polycar-
bonate bowls should not be exposed to chlorinated
hydro-carbons, ketones, esters and certain aicohols.
They should not be used in air systems where com-
pressors are lubricated with tire-resistant fluids such as
phosphate ester and di-ester types.

Metal bowls are recommended where ambient and/or
media condiions are not compatible with polycar
bonate bowls. Metal bowis resist the acton ol Most
such solvents but should nol be used where swong
acids of bases are pcesent or in saltl laden atmospheres.

Consuylt the tactory lor specitic recommengations

where these conditions exist

TO CLEAN POLYCARBONATE BOWLS USE MILD SOAP
AND WATER ONLY! DO NOT USE cleansing agents
such as acetone, benzene, carbon tetrachloride,
gasohne, toluene, elC, which are damaging to s

plasug .

Bow! guards are recommended tor added protection ol
polycarbonate bowis where chemical attack may 0CCa-

<10nally ocCur
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Pneumatic Division PARTS IDENTIFICATION LIST
Otsego, Michigan 49078 16L, UL.@MICRO-M!ST
LUBRICATORS

ISSUED: JUNE, 1979
Supersedes: April, 1978

E' ]‘;\ QUTER SIGHT DOME

r INNER SIGHT DOME

- GASKET
FILL CAP —_, g O'//SEAL
SEAL —__
_':\ INJECTOR CONE

AND RESTRICTOR

Port Size OIMENSIONS | 800Y ASS'Y
Model (NPT) A | ¢ €
160 | %" 275 | 561 ] 1.79
170 VaT-W T4 1.24 6.96 1.93 RECIRCULATING
170 L 3.50 | 6.96 1.93 ' BASE
o1 METERING
VT we s, 918 | 2.55 —_—
18L 1 R 5.00 SCREW ASS'Y
SCREWS
LUBRICATOR METER
MODELS 16L 17¢ 18L aLock
h )
SERVICE KIT PS131| PS231 |Psasts CHECK BALL
CONNECTOR SEALS
(1) SEAL (BODY p
TO BOwWL)

(1) SEAL (FILL
CAP)
(1) RESTRICTOR

:J (1) SEAL
(INJECTOR
- INLET)

o OIL PICKUP TUBE ASSY

SEAL (Body to Bowl!}

E
REPLACEMENT
- 80wWL KIT PS153 | PS253|PS3548

_lm POLYCARBONATE
B8OwWL wiT
MANUAL omw
= (METAL BOwWL 18L)

_}m SEAL (BODY
O BOw)

80wWL ASS'Y
(Polycarbonate shown)

MAXIMUM PACSSURE AND TEMPEAATURE

1300019 0 125" £ (10 tuar © 32° C) with Polycartionate Bowt (Metal Bowi)
DOowrg @ 17y~ F(7bar @ 80° C) it Mstot Bowl

] CM'--hn!au.ugp.a,-c.sn(-;.n,
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INSTALLATION REMOTE-FILL LUBRICATOR

install LUBRICATOR 30 Air Flow I3 ln direction of arrows
cast an body

Installation should be upstream lrom the device it i3 lo
tybricate (vaive, cylinders, tool, etc.).

OPERATION AND SERVICE

FILLING — inlat pretsure must be sllminated beloce tl
plug le ramoved, Fill to flil tine on the bow! with oil ol 100
to 200 SSU viscosily at 100° F and an anlling point great-
er than 200° F — same a3 SAE No. 10 (petroleum base
hydraulic oils or spindie olls are good examples.) DO
NOT USE OILS WITH ADHESIVES OR TACKY ADOI-
TIVES. COMPOUNDED OWS CONTAINING S5SOL-
VENTS, GRAPHITE, SOAPS, OR DETERGENTS (auto-
mative oils generally contain detergents) ARE NOT REC-
OMMENODED.

Replace the lill plug and seat firmly — excessive lorque is

use a slolted screwdriver (0 turn the adjusting screw in
the top of the lubricator.

Leaner — Clockwise

Richer — Counter-Clockwise
By counting the number of drops per minute in the sight
dome, you can adjust your requirements. Approximately
3% of the drops seen in sight dome go downstream: ad-
just arip rate accordingly. Consult oil delivery conversion
chart helow.

25 drops per minute equals one ounce per hour — Vol-
ume of oil passing through sight dome.
NOTE: This is a constant density type lubricator which

delivers a constant ratio of oil to air llow, Therefore, il air
flow increases or decreases, oil delivery will be adjusted

T —"

Lubricatory for remota Hiling are equipped with a 3pecial
teak-prool button head litling for lilling under air pressure,
To lill the lubricator, slide the adapter over Lhe button head
titting and pump until the oil level reachas the visible (Il line,
Relieve the pressure in the lill extansion belore disangagling
the adapter to prevent oil spillage.

CAUTION: Do not attempt to dizassemble remaote (it while
line is under pressure,

SAFETY: TRANSPARENT BOWLS

CAUTION:

Polycarbonate bowls, being transparent and lough, are
ideal 1or use with Filters and Lubricators. They are suit-
able tor use in normal industrial enviconments, but should
not be Iocated in areas where they could be subjected 10 an
impact blow, nor lemperatures ouiside of the rated range.
As wilh most plastics, some chemicals can cause damage.
Polycarbanate bowls shouid not be exposed to ¢hlorinated

2
not necessary. The l?ornc.alor is now ready for setting. nydro-carbans, ketones, esters, and certain alcohols.
Repressurize the Lubricator.
. TO CLEAN POLYCARBONATE BOWLS USE MILD SOAP
3. 1 { Y -— i i A
OIL DELIVERY ADJUSTMENT — To adjust oil delivery. AND WATER ONLY! DO NOT use cleansing agents such

as acetone, benzene, carbon tetrachloride, gasoline, tolu-
ene. etc.. which are damaging to this plastic.

They should not be used in air sy_slems where compressors
are lubricated with tire resistant (luids such a3 phosphate
esters and di-ester types. In areas where polycarbonate
bowls are exposed (o high lemperatures or atmospheres
containing vapors or tluids which are damaging to plastic,
use metal bowls.

Metal bowls resist the aclion of most such solvents, but
should not be used where strong acids or bases are present
or in salt taden atmospheres. Consult the lactory for spe-
cific recommendations where these condilions exist.

Bow! quards are recommended lor use with polycarbonate

proportionately. ONLY IF A DIFFERENT RATIO IS DE- bowls.
SIRED SHOULD YOUR NEEDLE VALVE SETTING BE
CHANGED AFTER YOUR INITIAL SETTING. ACCESSORI ES CHART
Accessories listed below are available in complete units.
Qil Oelivery Conversion
3% of Drip Rate to Downstream Accessory Parts 6L 170 180
; : —_— e . Tamperpeoof P78449 | P78449 | P78a4s
! . Cd H 7T ’/, agjustment cap
6 i shtt i : - /4—4— Remote pressure PS122 PS122 PS122
> i Y S SO I N U 774 S (O s agapter kil
c N v -
O 5 - ——— : ! o : // I :
b . H - H [} H
E’ | : I . _V | o Bowl guard kil PS107 P5207 NIA
H < } i - i .
o N EEEOEEE i eap - sight PS115 PSS PS115
€ 3 ' . . ¢ - - dome kit
v | }_‘ . ,zf, H -
= bt -t Metal bowl with
— N 1 P PS54
5 2 - [ 4 | i sight glass kit Ps134 524 8
=8 d LA 0]
' >4 ' 1 - Mounting bracket kit* PS109 P5209 PSI9
— y -t IHRHERR
! i ll i \ . 3201 metal bowl with
- L sight glass & manual NIA P52508 NIA
h 67 100 133 167 200 233 drain conversion kit *
—_ Oome Orip Aale DPM
i *Not supplied with units, Must be ordered 3eparately.
-




foed

| I |

MAINTENANCE BULLETIN
FORM V-291

42 SEAIES

SINGLE AIR AND SINGLE SOLENQID
SINGLE PRESSURE/DUAL PRESSURE

ISSUED: JANUARY, 1982
Supersedes: July, 1980

SINGLE OPERATOR VALVE B00Y SERVICE KITS  Single Pressure

Dual Pressure

CONSISTING OF ITEMS 7A,16,18,21,23,24,25,27 PS2001 PS2005
SOLENQID SERVICE KIT .
CONSISTINGOF ITEMS 2,3,4,6, 714,15 ... ... . . . P52013
PILOT BODY SEAVICE KIT
CONSISTING OF ITEMS 74,10, 11,12, 13, 16,18, .............. PS2015
ITEM SINGLE SINGLE
N_O',_ DESCRIPTION QTy. SOLENOID Qry. REMOTE AIR
1 Solenoid Assembly 1 LO0S14
2 Guige Sleeve 1 Kit
3 Plunger Assembly 1 Kit -
4 Qverride Seal 1 Ki* -
5 Solenond Top Plate 1 PURIS05
6§  Seal(Solencid to Pilot Body) 1 Kit
7 Screws (Metric M4 x0.7-50mmy 2 Kit
_7A  Screws (Metric M4 x 0.7-50 mm) 2 Kit
8  Piiot Body 1 NS.S.
9 Ground Screw 1 P202980012
10 Spring (Poppet Returmy) 1 Kit
" Poppet Assembly 1 Kit
2 Bore Insernt 1 Kit
13 Seals (Bore Insert) 2 Kit (*2.011)
4 Plunger Pin \ Kit
15 Fixed Pole Assembly 1 Kit _
16 Seal (Pitot Body to Adaptor Ptate} 1 Kit
7 Solenoid Adaptor Plate 1 POOS6S
18 Seal(Body End Seal 2 Kit 2 Kit o
19 Remote Pilot Plate 1 POOST
20 End Rumper 1 POOS70
21 Screws (Mettic M4 x 0.7-16 mm) 2 Kit
22 Valve Body 1 N.S.8. 1 N.5.8.
23 Spool 1 Kit 1 Kit
24 Seal (Spool Piston) ] Kit("2-115) t Kil (*2-115)
25 Seal (Spool Ai¢ Return) 1 Kit{*2.1114 1 Kit (*2-111)
% Enda Cap (Air Returs) 1 POOSES 1 POOS6E
a Screws (Melric M4 © 0.7-12mm) 2 Kit 2 Kit

"Parker Seal Size
N.5.5 — Not Sotd Separately.

WHEN ORDERING PARTS: Be sure 10 show complete Madel Number of Valve involved and give

as to O

Sotenod Conls. be sure 10 give Vollage and Freque:

y. Part Numbx

5 Qiven, 120V . 60 Hz. Cous wiil be turnishad

SOLENOID COIL IDENTIFICATION

PART
_NumeEeR
LOOS 1441
ta2
)

AND SPECIFICATION

M __Sawe
2avag 22vac
wzvac niovac
OQVAC  220val

_ 480vac _ 4sovac

. _0C Cluse
vOC B
- 8
w2woc 8
_uvoc @
- -]
- ]
20voC B
- a8

and Part Name of items required. If ordenng
ncy t NOQ voltage and trequency informatan

[
i

2
#12 214
/ <1| Operator Operator -~
I End Eng
Al

"’/‘

£12
| Operator
Ena

Dimensions:

SINGLE SOLENOID
nches mm
PR :
g A 575 136
fj‘ % I . J" '@ St "H-g; -] 397 101
: —~ G [ 115 E)
— e —
I OV — ] 260 66
E 158 a0
F 57 145
ER T
e G 33 135
3 v H| 25 6
! ' 3 196 50
: Q
o | d= K 2.10 53
- Vdrn JANETF ..s L 12 N
LT ™ 105 27
" @ Nl Nl S0 | w
' s Ty N
' c 2 @' A ° 64 16
18 NPT —-/,-___T"_._”T—_.. e 158 i
; [ 27 7
s 27 7
SINGLE AIR Dimensions:
| nches mm
. _—.@—@‘—“1 --:ci A | 400 112
T + a 21 &4
—_G — &3y
—D E—  wmns ¢ 115 29
o—--- - i [+] 126 2
—_.— E 158 &0
! , M 3 57 45
: S
O G 53 135
V4o IRNETF ‘N
,—L o/ sPon H [ 16
w4 g[_,@ , 1 50 13
AACACHY
: x | 210 53
l f—-L--‘ H L 105 27
— A ™ 158 20
N 27 7
[ 27 ?
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42 SERIES

INSTALLATION:

Valve will operate mounted in any posilion

2 Detaled piping and Mouning AiMENsIONns are Shown.

1 Side oy side inline mounting. individually piped, it desied, can be
made.

4 Sotenoid voitage ratings are gescribed on the nameplale. Your elec-
Hrical powes Source must agree with thes tating. The ¢oil identification
chart wndicales the vanous vollages and herlz ralings available,

%  Check model number on valve against valve modet chart. On a single
pressuce, dual exhaust model, pipe the Supply pressure ta Port "1,
On 2 dual pressure, common exhaust model, pipe the Supply pressure
10 Port * 5™ and Port 3"

NOTE: Port “S™” must always have the highest supply pressure,

6. Pilot p when y b should be appromimalely
equal to inlet pressure but not less then 15 psig (2.4 bar) or more than
150 psig {10 ban).

7. Cylinder speed can be: controlled by restrichng the exhaust port of the
valve with.llow controls,
CAUTION: Do not ¢lose ottt eshaust ports,

8 To obtain marimum valve lite with 3 minimum of maintenance. if is
necessary that filtered and (ubricated air be used,

MAINTENANCE HINTS & TROUBLE SHOOTING:

VALVE NOT SHIFTING COMPLETELY:

1. Be sure supply pressure is 35 psig of greater at the valve during shilt.

2. Check lor passible restrictions in ait Supply, such as, sharp bends.
and yndersized hose fittings.

3. Cneck spool for smooth movement.

4. Check seals and gashets 1or proper i lation, dirt, and gamage.

SLOW AIR LEAKAGE THROUGH EXHAUST PORTS;

1. Check for internal leakage in (he cylinder being operated by the valve.

2. Check condition of seals on spoot and the valve body bore.

3. Check condition of seal on poppet assembly and their mating sur-
faces in the pilot body.

4. Check tor missing. damaged, or incorrectly assembled seals and
o'rings.

NOISY SOLENQID:

1. Check voltage and pressure,

2. Inzpect fined pole assembly and plunger assembly for nicked and
damaged mating surfaces and dirt.

3. Repl d ged lix pole as y/plunger bly wilth new liked

pole yiplung y-

VALVE SERVICE PROCEDURES:

CAUTION: Always shut ol ar supply, and bleed off trapped pressure
in the valve. For solencid operated valves, turn off electrical power
source.

PREPARATION: Lightly lubncate alt rubber soft goods (o'rings,
Qaskets, spool seals) lound in the service hits. Use a non-getergent
hydrocarbon base oil of grease, {preferably grease). This lubrication
will retain seals and gashkets in piston for easier reassembly.
CAUTION: DO NOT use synihetic oils such as esters of fire retardant
lype ¢compressor oils,

SERVICING VALVE BODY:

1. Single Air Pilot Vaive: Remove both air pilot operator (item #19). ang
2ir return operator (item #26) from vaive body by loosening the ena
mounting screws {item #2) and ”7).

2. Solencid Op Valve: A end ing acrews (item #7A),
pilot body (item #8) and solenoid (ilem #17) as an assembly. The adap-
tor plate (item #17) and the twa gashets (item #16 and #18) must also
be temoved.

3 R the spao! y (item #23) and thoroughly clean the valve
body internally of all girt and contamination,

4. Inspect the valve body bore surface lor nicks, voids, pits. and deep
Scratches,

3. Assemble 3pool o'rings (item #24 and #25) to 3p00! (item #23) lound in
valve body service hit. and install into valve body bore.

[ Attach air return operator (item #26) to #12 end of vaive body wilh
Mounting screws (ilem #27) ana tighten to (30 te 40 in, 1bs.).

NOTE: Locate seal and cover to permit pilot hole in body te mate with
Role in seal and siol in cover,

7 Air Pilol Valve: Attach sir pilot operator (item #19) (0 #14 end of vaive
body wilh Mounting screws (iem #21), and tighten 10 (30 10 40 in. Ibs.).

8. Solenow Operated Vaive: insent MoUNtINg screws (item #7A) info pitot
body. This will assist you positioming the pilol body 1o adaptor
9asket {item #16), the adaptor plate item #17). and the adaptor plate
10 body gasket (item #18), for easier mouniing to the vaive body.
NOTE: All four (4) parts must have coerect alignment i relalionship
with the pilot hole

9. Posion pilot boay assembly 10 valve body and tighten mounting
SCrews 10 (30 to 40 in, Ibs )

W0 Turn on air supply (For soienoid operaled vaive; turn on elechircal
Power source). Check valve tor proper lunction and 1or internal and ex-
ternal aun leakage.

SERVICING SOLENOID SECTION:

1. For ease of repair, sugg@est removing piot body and solencid as an
assemly, by loasening Ihe lwo Mounling screws (item w4,

2. Remove solenoid coil by lo'osening \he two top MoUnNNG SCrews (itlem
#7) ang lilting solenod from pilot Bbody. Discard Quide sleeve (item 2y,
plungar assembly (item #J), averride seal (itermn #4), solenod to priot
body seal (item #6). and MouNtIng screws (item ).

A Remove lixed pote assembly (em m5) by turning counter-clockwise
until threads are disengaged. and plunger pin (Iltem m14).

4, Aeplace plunger pin {item # 14), and teassemble lised pole assembly
{item #15) ta pilot body by turning clockwise and torque to (30 10 40 in.
8s.).

CAUTION: DO NOT exceed torque specitications, This could Cayse
severe damage to the pilot body poppat seating leage, and valve

maltynction.
5. Replace solenoid 10 pilot body seal (item #6), Quide steeve (item #2) by
restng on lised pole Y. plung y item #3) by setting

inside guide sleeve,

6. Maunt sotenoid coil gver guide sleeve, Replace override seal (iterm o4),
and attach solenoid top plate (ilem #5). with mounting screws (item
#7) and nghten solenoid 1o pilot body to {30 to 40 in, Ibs ).

7. Before attaching pilot body 1o valve tody, refer to #8 NOTE: under Ser.
vicing Valve Body. Insert mounting screw (item #7A) into pilot body,
Position pilet body 10 adaptor gasket {item #16), the adaptor plate
(tem #12). Ine adaptor plate to body gasket (item #18), and attach 1o
vaive body by futring mounting Screws 1o (30 ta 40 in, 1bs.).

8. Turn on air supply (ot solenoid operated vaive; turn on electrical
power 50urce). Check valve for proper tunction and for internal and ex-
ternal 3ir leakage.

SERVICING PILOT_ 800Y:

1. For ease of repair, suggest removing pilot body and solenod as an
assemly, by Ioosening the two Mounling screws (item #7A).

2. Remove solenoid coil by | ing the twa lop solenoid mounting
screws (item #7) ang lifting solenoid trom pilot body.
CAUTION: DO NOT drop ar a ge plung

y.

3. Remave fixed pole assembly (item #15). Refer (o item #3 tor servicing

solenoid section. Remove plunger pin (item #14), bore insert (item

#12). poppet assembly {item #11), and PopEeEt retuen sprHing (ilem #10).

4 Thoroughly clean pilot body bore surfaces and imspect 1or nicks,
v0ids, pits, and deep scratches,

5. Install poppet return sphing (item #10), poppet assemtly (nem #11),
Assemble bore insert seals (item #13) 10 bare insert {item #12), then in-
stail.

6. Replace plunger pin (item m14). and rea ble lined pole bly
(tem #15) to pilot bedy by turning clockwise and 10rQue 16 (30 10 40 in.
1bs.).

CAUTION: DO NOT exceed lotque specilications. This could cause
severe damage o the pilol bady poppet seating ledge. and vaive
maltunction.

7. Betore altaching solenowd, suggest inspecting the guide sleeve (item
#2) tor encessive wear, and the plunger assembly (item #3) 1or battered
and flared metal conditions. If items appear in this described conde-
tion, they should be reptaced belore reassembly of the solenoid.

8. It condiuons are nOI noted, proceed with mounting solenoid by
lightening screws 10 (30 to 40 in. 1Ds.),

9. Before attaching pilot Body 10 valve body. refer 10 #8 NOTE: under Ser-
vicing Valve Body. Insert Mounling screws (item #74) into pilol body.
Position pilol body to adapior Qashket (em M), 1he adaptor plate
(em #17). 1he adaplor plate to body gasket (item #18), and atlach to
valve body by turning mounting screws to (30 to 40 in, Its.).

0. Turn on air supply (for solendid operaled vaive, tuth on electrical
power source), Check valve for proper tunction and for internat and ex-
tenat air leakage.

QPERATING TEMPERATURE & PAESSURE.

Ambuent operaung lemperature, O°F 10 Y6L°F (- 18°C 10 71°G)
Operating aressure. 35 10 150 psig (2 4 10 10 ban




900 410

INSTRUCTION MANUAL
FOR
ROBISTAT
SOLID STATE MOTOR STARTERS
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900 410

DESCRIPTION

Robistat is a solid state, reduced voltage starter for in-
duction motors. The mode of operation is current regulation
allowing constant accelerating KVA, constant current and
stepless accelerating torque. An accelerating current is
set with a simple screwdriver adjustment., Factory setting
is 300% of full load current. The standard Start/Stop cir-
cuit is established with external pushbuttons. Optional
field wiring provides the Jog circuit,

Standard Robistat starters also offer a selectable jumper

for conversion to a voltage ramp mode of operation. In this
mode, the voltage is ramped from 07 to 100% over a selectable
time period. Voltage ramp mode provides a soft start, but
also insures that the motor can develop full starting torque
if required. However, current is not limited in this mode

of operation,

OPERATION

Each Robistat contains six SCR thyristors in a full wave
power circuit, therefore it contains no moving parts to wear
out. By automatically advancing the firing angles of the
SCR and controlling the inrush current a reduced voltage
start is accomplished. Advancement of the firing angles is
determined by the motor loading and current limit setting.
After completing acceleration, Robistat will supply full
load motor running current at a full voltage sine wave.

The power amplifier provides maximum torque per amp and

also eliminates the potentially damaging DC voltage stresses
produced by a 3 SCR, 3 diode starter in the off state.

Basically the six silicon controlled rectifiers in a full
wave configuration are phase controlled from 0 to 180 degrees
of full sine wave, therefore controlling the power needed to
turn on the motor. As shown in Figure 1, the gates of the
SCR's are fired from the driver board, In the current limit
mode the feedback signal measured by the current sensors is
combined with the current limit.setting and compared to a
reference signal, determining the advancement of the firing
angle. In the voltage ramp mode of operation, the advance-
ment of the firing angle is determined by the selectable
time setting with no current limit capability.

When the Start pushbutton is depressed, a relay mounted on
the driver board picks up, and with the control of the
trigger circuit combined with the feedback signal, starts
the advancement of the firing angles of the power bridge
circuit. As the motor comes up to full running speed the
feedback signal falls to a low value, causing the amplifier
to saturate, thus applying a full voltage sinewave to the

motor.
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ROBISTAT SOLID STATE
STARTER
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[
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T
STOP S_CRT TO 6 SCR GATES
el
OL1 OL2 OL3
1CR

FIG. 1
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IIT. CONSTRUCTION

Robistat solid state motor starters are set up in a mannex
that enables the user to remove any of the three power
modules or driver board quickly and easily. This insures
quick replacement with less down time. The driver boards
for all size starters are completely interchangeable., All
Robistat starters offer optional interlocking to the cabi-
net door to prevent access to the starter without turning

off the power.

IV. OVERLOAD CAPACITY

Every Robistatsolid state starter contains SCR's which are
rated at least 2.5 times the line to line voltage. They
also contain voltage suppressors to prevent any damage to
the SCR's due to line transients. The SCR's are also chosen

with very conservative ratings.

A. Operating Overload Capacity (% Full Load Current)

1157% continuous
2507 for 1 minute
3007 for 30 seconds

4507 for 5 seconds
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PROCEDURE TO CHANGE CURRENT LIMIT SETTING

A. Use either a clamp on RMS ammeter or a current transfor-
mer and an RMS ammeter. : -

B. Clamp the ammeter around one phase of the incoming power
line to the starter or around one of the power lines to
the motor. If g current transformer is used for the

7 ‘calibration, in$ert one of the leads to the motor through

. it and reconnééigthe lead to the terminal connector.

Connect an amme%%r across the terminals of the current
transformer. : _

3 Y

Turn the currenf limit pot fully counterclockwise. Press
the start pushbtitton and slowly turn the current limit

pot chckWise&w ile watching the ammeter. The current

shown on the ampeter will increase to a maximum value as

gk T -accglerates, but as it reaches full running

“speed the current will decrease to the running current.

The maximum value of current reached is the limit setting.

- To increase’ the current limit, turn the pot clockwise.

- -Stop andistart the motor while observing the ammeter.

¥ Set the current limit to the desired value.

be!?  hermal overloads may not protect starter if

fi?ﬁAUT

s durrent limit is set above 300% of rated motor

current.




900 410

STANDARD SPECIFICATIONS FOR ROBISTAT AC STARTERS

A,

H.

AC supply voltage 208, 240, 480 volts AC, 3-phase, 60 cycle,
+ 10%. (Option 380, 415V AC, 3-phase, 50 Hz)

Type of Load - AC induction motor
Power Bridge - 6 SCR-full wave control

Ambient Temperature - 02 - 40°C operating range
-359 - 65°C storage

Control Adjustments - Current Limit - 50% - 450% of FLA
Voltage Ramp - 2 to 8 seconds

Transient Voltage Suppression - Suppressor protects apainst
high potential transient voltage spikes.

SCR Peak Inverse Voltage:

Line Voltage SCR Rating
208" 230V 600V

480V 1200V
S75V 1500V

Overload Capacity:

115% of FLA
1 minute 2507, of FLA
30 seconds 3007 of FLA
5 seconds - 4507 of FLA

Continuous

Options Available:

Input circuit breaker
Isolation contactor
By-pass contactor
Shorted SCR detector
-Electronic fuse

(S P S PO N




900 410

Current Ratings (Amps RMS)

B. Overload Ratings
HP_Racing
39 60Hz Continuous For 1 Min.

5 7 15
7.5 10 23
10 14 30
15 21 45
20 28 60
25 35 75
30 42 90
40 '55 138
50 69 150
60 83 180
75 104 226
100 138 300
125 173 376
150 208 451
200 2717 601
250 346 751
300 415 902
400 553 1203
450 623 1353
500 692 1504

CURRENT RATINGS FOR SOLID STATE STARTERS
EXCEEDING THESE RATINGS MAY

ARE SHOWN.
AT MAXIMUM CURRENT

DAMAGE THE STARTER.

RATINGS, STARTING DUTY SHOULD NOT EXCEED

300%
For 30 Sec.
18
27
36
54
72
90
108
144
iBO
217
271
360
451
541
722
902
1083
1443
1624
1804

450%

For 5 Sec.

27
41
54
81
108
135
162
216
271
325
406
541
677
812
1083
1353
1624
2165
2436
2706

FOUR EQUALLY SPACED STARTS PER HOUR.

Part No.

430 XXX

355
357
301
365
365
375
303
304
305
306
307
310
312
315
320
325
330
340
345
350
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900 410

AC MOTOR STARTERS

A,

Maintenance

1.

Be sure to leave enough air space on bottom and sides
of cabinet so as not to block air from entering and
leaving the cabinet interior (for air cooled models) .

Do not abuse driver board or starter,

Periodically tighten power connections. Through time
and vibration they may become loose ard cause poor

performance.

Periodically clean filters (for air cooled models
with filters). '

Keep starter clean. Accumulation of dust and dirt on
heat sinks may result in poor heat transfer of the

heat sinks.




TROUBLESHOOTING CHECK LIST
MOTORS WILL NOT START OR
OVERLOADS TRIP OR MOTORS VIBRATE
(6SCR STARTER)

WARNING: SERVICING SHOULD BE PERFORMED BY ONLY QUALIFIED PERSONNEL, TROUBLESHOOTING WITH THE
POWER TURNED-ON IS DANGEROUS BECAUSE OF POSSIBLE ELECTRIC ARCING, BURN OR SHOCK. — REMAIN ALERT!

BEGIN TROUBLESHOOTING

Circuit breakers on
- Overload relays on NO

Reset or Replace

PROCEDURE HERE. _.

Fuses not blown
Motor disconnect on

(1] 4
Is red LED on PC OFF Is there power at the LOW If less than 420 volts,
card 1it. load side of the main Py starter will not work.
C/8 - 480 volts. OR "0 Check main power supply.
ON 0K
YES .| Loose wire on PC card
Turn off main C/B - or plug vibrated loose.
Turn off individual
motor C/B's
Check SCR Ass'y. NO ’_To replace SCR, call
WaveTek for additional
assistance.
0K

Turn on main C/B only
and try to start the
startei. Does the ul » Relay does not pick up . Replace PC Board
small relay on the PC

card pick up J

YES NO
[
. ; ) Ttages at
Check Gate V. Remove control wire from| . yo Check vo 5
Replace PC card =0 cloth Gate Voltage Lo terminal #1 & #4. Jumper »i designated points on
' these two terminals.- the PC card.
. ’ 1
YES RELAY PICKS UP 0K
r
. Check control wiring
Disconnect Overvoltage from CR1, CR2. mo If
. h . , mator none of the above
Replace overvoltage | 0K fcard by disconnecting overloads, etc. There is procedures work, call
) lead to input heat sink either a bad relay or WaveTek for additional
and start system. Toose wiring. assistance.
SCR Check
. 5. Apply test leads one direction and then
1. Turn off main C/B in the opposite direction. It should

read open in both directions.

2. Turn off each motor C/B

6. If the circuit is c¢losed, there is a

3. Multi-meter on resistance X1 scale. defective SCR. Call for additional

assistance.

4. Place leads on input & output of starter.




10.

11.

12.
13.

14.
15.

16.

SOF-START POWER MODULE AND PC BOARD CHECKOUT PROCEDURE

Make sure power is off.

Set ohmmeter to R x 1 scale.

Remove insulating cover in front of starter. Go to first module. Attach. one
lead to input on (lower) heat sink.

Then attach the other lead to the top heat sink. The circuit should read open.
If it reads a short circuit, the SCR should be replaced. (Bé sure all circuit

breakers are off.)

With one Tead still on the lower input heat sink, attach the other to the bottom
output heat sink. Repeat observations of Step #4.

Take the leads of the ohmmeter and place one on the terminal corresponding to
the red wire and the other to the terminal corresponding to the green wire.
This reading should be between 10 - 40 ohms.

Repeat Steps #3 - 6 for the other two modules.

Now apply power.

Observe on the PC board that the red LED next to the relay should be 1it. If it
isn't, it indicates an undervoltage or out of phase sequence problem. If red
LED comes on, go to Step #13.

If red LED does not come on, turn power off and switch any two lines of the incoming
power. Turn power on again and check for red LED.

If red LED is still off, check for input undervoltage. Do this by setting a
voltmeter to read 460V AC. Check all three input lines, across any two at one time.

If Tine reads 410V AC or better, the problem is with the PC board.

Attempt to start motor. If motor does not turn, check to see that RY1 is
energized by observing the contact pick-up and a small clicking sound as attempts
to start or stop are made.

If relay does not pick-up, check control wiring for proper connection.

If relay picks up, but motor ‘does not start, check voltage ramp (or current)
pot setting. Terminal 6 - 7 is jumpered for current limit. Terminal 7 - 8 is
jumpered for voltage ramp. It should be about 1/4 of a turn clockwise.

If it is already about 1/4 of a turn clockwise, try turning it about halfway clockwise.
If motor still does not turn,the problem is problably with the PC board. (Start
only one or two motors when making this test.)



17.

18.

19.

-2-

One last observation is to check the PC board power supplies. Set voltmeter to
read at lTeast 24V DC. Attach common to PC board ground (transformer mounting
screw) and then check the +24, +10, -15 points (white dots) by touching the

other lead to these corresponding points on the PC board. (Reverse leads to check
-15 volts.) The PC cards are coated during manufacture, be sure to scrape the
wire leads so that good contact can be made when testing.

Check diode beside SCR gate wires-(Power gff). It should read low ohms one
direction - 15 to 30 ohms. It should read short circuit in other direction.

With power on and relay picked up, the voltage across SCR (red to white) or
red to green should read 0.8 to 1.0 volts DC.
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.GENERAL INSTALLATION, OPERATION
& MAINTENANCE INSTRUCTIONS

gaytial - SAFETY FIRST
l:tgyf?_xvoltage and rotating parts can cause serious or fatal in-
jusy. Safe installation, operation and maintenance must be
- performed by qualified personnel. Familiarization with and
adherence to NEMA MG2, the National Electrical Code, and
local codes is recommended. It is important to observe
safety precautions to protect personnel from possible injury.
Personnel should be instructed to:

1. Avoid contact with energized circuits or rotating parts.

2. Disconnect and lock out all power sources before initia-
ting any maintenance or repair.

3. Act with care in accordance with prescribed procedures
in handling and lifting this equipment.

4. Be sure unit is electrically grounded in accordance with
code requirements.

5. Be sure equipment is properly enclosed to prevent access
by children or other unauthorized personnel in order to
prevent possible accidents.

6. Be sure shaft key is fully captive before unit is energized.

7. Avoid contact with capacitors until safe discharge pro-
cedures have been completed.

8. Most units are shipped without oil. Always be sure oil
lubricated units are filled with correct oil to proper level
before operating.

9. Provide proper safeguards for personnel against rotating
parts and applications involving high inertia leads which
can cause overspeed.

10. Avoid extended exposure to equipment with high noise
levels.

11, Be familiar with the equipment and read all instructions
thoroughly before installing on equipment.

INSPECTION AND HANDLING

Inspect unit to make sure no damage has occurred during
shipment, Check Nameplate for correct speed, horsepower,
voltage, Hertz and phase for conformance with power sup-
ply and equipment, WARNING: Units should be lifted using
all eyebolts or lugs if provided. These eyebolts or lugs are
provided for lifting this unit only and must not be used to
lift any additional weight. Lifting angle must not exceed 15
degrees with shank of eyebolt. If not provided, eyebolts to
be used must be per ASTM A489 or equivalent, All eyebolts
must be securely tightened. Be careful not to touch over-
he_ad power lines with lifting equipment. Failure to observe
this warning may result in serious personal injury or property
damage.

STORAGE

Upits_ should be stored indoors, in a clean, dry location,

Wmd!ng should be protected from excessive moisture ab-

sorption. NOTE: If motors are to be stored for over one

vear, refer to ° ’ . Motors. If gear and belt trans-

MISSIon units are to be stored for over six months, refer to
Motors.

LOCATION

Umt; should be located in a clean, well-ventilated area for
maximum life, WARNING: Units should be located in a
suutablg enclosure to prevent access by children or other un-
authorized personnel to prevent possible accidents.

MOUNTING

Mount units on a firm, flat surface sufficiently rigid to pre-
vent vibration.

Drive belts and chains should be within recommended limits
of tightness. Couplings should be properly aligned and
balanced, For drive recommendations, refer to

. . Motors. For
application of drive equipment, refer to NEMA MG1,

Motors have been dynamically balanced using a half key the
same length as the full key shipped with the motor. If pulley
fength is less than this key length, rework long key by re-
moving one-half of excess length between pulley and end of
key to maintain balance,

Do not restrict motor ventilation. Unless otherwise specified
on Nameplate, motor is designed for operation in 40°C
{104°F) maximum ambient temperature, NOTE: Motors
operating under rated load and ambient conditions may feel
hot when touched; this is normal and should not be cause
for concern. When in doubt, measure frame temperature and
confer with nearest office. Standard grease lubricated units -
can be operated in minimum ambient of -30°F, Special
lubricants are required for temperature outside this range.

If unit has been stored in a damp location, dry out
thoroughly before operating.

WARNING: Guards should be provided for all exposed

rotating parts to prevent possible personal injury. Keep fin.

gers and foreign objects away from ventilation and other

openings. Applications involving HIGH INERTIAL LOADS

may damage this equipment due to motor overspeed during

shut down. Such application should be referred to
Motors.

CAUTION: Do not force drive coupling or other equipment
onto shaft, as bearing damage may result.

POWER SUPPLY AND CONNECTIONS

The power supply must agree with values on Nameplate,
Terminal voltage should not vary more than £10% of
Nameplate voltage at rated frequency. Unbalanced line
voltage, even a small amount, will cause overheating. Do
not exceed the continuous rated operating current on the
Nameplate, Starting controls and overload protection should
be properly sized in accordance with the National Electrical
Code and the control manufacturer’s recommendations.

Motor connections should be made by following instructions
on connection diagram. Determine direction of rotation
before connecting driven equipment. Note direction of rota-
tion label if supplied. Rotation may be reversed on three
phase motors by interchanging any two line connections.
On two phase motors, interchange A-1 and A:2; and on
single phase motors interchange leads per connection dia-
gram on motor. Wiring of units, controls and grounding
shall be in accordance with local and National Electrical
Code requirements, WARNING: Failure to properly ground
unit may cause serious injury to personnel. Where unex-
pected starting could be hazardous to personnel, do not use
automatic reset starting devices.




OlL LUBRICATION

Most oil lubricated units are shipped without oil. Add oil
of the correct viscosity for the ambient temperature, per
Nameplate on unit, to proper level,

Make certain an oil with mild EP additives is used on
wOrmgear units,

Refer to Nameplate or Lubrication Instruction Plate for oil
viscosity and oil change interval. WARNING: For applica-
tions in the food and drug industry (including animal food),
consult the petroleum supplier for lubricants that are ac-
ceptable to the Food and Drug Administration and other
governing bodies.

MAINTENANCE

Inspect units at regular intervals. Keep units clean and
ventilation openings clear of dust, dirt or other debris.
Lubricate units per this operating instruction folder and
instruction plate on unit. Excessive lubrication may damage
the unit. Do not over grease! WARNING: Disconnect all
power sources to the unit and discharge all parts which may
retain an electrical charge before attempting any mainten-
ance or repair, Screens and covers must be maintained in
place when unit is in operation, Motor for use in hazardous
locations — class | & Il Installation: Repairs of these
motors must be made by the manufacturer or authorized
service station approved by the manufacturer and U.L. to
maintain the U.L. Listing. The U.L. Listing applies to the
electrical motor only and not to the belt or gear transmis-
sions or other devices that may be connected to the motor.

VARIDRIVE®UNITS

Do not turn control wheel while unit is not operating as
this may cause damage to the unit. Handwheel position is a
relative speed indication only. Use direct speed sensing
accessory for precise speed indication, Units equipped with
electric remote speed indicator accessory are not calibrated
at the factory and must be calibrated at site. Refer to cali-
bration instructions with meter.

VARIDRIVES equipped with ENDOLUBE construction do
not require lubrication of the sliding Varidiscs and do not
require weekly operation through speed range.

VARIDRIVES equipped with splined shafts require monthly
lubrication for 8 hour/day service, and semi-monthly for 24
hour/day service. (For complete instructions for entire drive,
refer to the lubrication instruction plate on unit.) Operate
VARIDRIVE through its entire speed range weekly. WARN-
ING: Do nat force control wheel beyond speed limits shown
on Nameplate. The mechanism and belt are designed for the
rated speed and horsepower shown on the Nameplate.

Maveltk

Operation beyond these limits may result in dam.age to the
belt and mechanism and possible injury to personnel. The
covers on the frame case must not be removed or left off
while u.nit is in operation. Do not attempt to disassemble
or repair the driven pulley discs as high spring force may be
released, causing injury to personnel, Refer to authorized
Service Center, Refer to VARIDRIVE Installation and Main-
tenance Manual for compalete belt changing instructions,

LUBRICATION INSTRUCTIONS

Some small motors have sealed-for-life bearings which re-
quire no relubrication. Regreasable bearings are shipped
with a high quality, wide temperature-range grease in the
bearings.

Mators can be regreased by stopping the motor, removing
drain plug and pumping new grease into fillhole, Run motor
with drain plug removed to discharge excess grease. Replace
drain plug.

Units that operate at speeds greater than 1800 RPM should
be lubricated on a more frequent maintenance schedule de-
pending on duty cycle. Use a low pressure grease gun and
*avoid overgreasing.

SUGGESTED REGREASING INTERVALS
SERVICE MOTOR HORSEPOWER
UNDER 50 | 50-100 100 Up
A 1.2 Yrs. 1-2 Yrs. 1Yr.
B 1Yr. 1 Yr. & Mos.
C 1Ye, & Mos. 3 Mos.
0 4 Mos. 3 Mos. 3 Mos.
SERVICE
SYMBOL TYPES OF SERVICE
Infrequent operation or light
A duty in clean atmosphere,
e B-14 Hr3/Day in clean, relatively
dry atmosphere,
¢ 12-24 Hes/Day, heavy duty, or
if moisture i3 present,
Heovy duty in dirty, dusty loca.
D tions; high ombients; maisture
laden atmosphere; vibration.




P.8. STATIONS ON HWW |>L||=E¢'.UARD STATION

STOP ¢ START-ZREQ'D

. ) ‘ 4. - - - .
%45 ) U FURN, BY WAVETEK \z(” B (D 47145 COND, MR
3

34 Y5 "conn 51t Conp,
(WIRENRS43S) | (WIREK®K R 35y

WIREN® 1239)  (WIREN®A2333435) (WiREne 12
N ) W it | ¥ ity

L ¥R PoOLSIDE
) i '
| h |
lﬂurecwo STATION
| sTOP | sToP ONLY - 2 REQ'D. stof
L 273) FURN BY WAVETEK Tl ’
b — --—-J 4 .H ..‘..COND. u ]
. P —— 1 ] ) K -a
2-*14- /2 COND o
‘ r (wRe N'; 43,45) [ (WIRE N®s 42,43 45t 4t)
N : 6 :{: " : 43 | 4¢
L |

'
. -- : \—€ 2
P
o _ JUNCTION 80X —¥ T

"(FURN. BY OTHERS)

. 2R W/ GRD. 2y
CORD. 30" LN

=1
3-*14- " COND, —— (FURN. BY WAVET ' |{ -!
' ]
(WIRE N2; 42,15,4¢) s Lz] stV
soLb I o8 -SG-I:.AJ
460V, 3 ¢, 60HZ, 3W ADY4

POWE R SOURCE, GNO. REGQ'D

o 4-* 14AWG- /4" COND.

a1 4-"14- " LOND.

4 A r

LRV o ( —

(WIRENT: 40,42,45,46) o

LA LZA LA LB l;!.! [%.Y.] e Lt L\ . !_“"—"_l -\
L b ¥;g,wm
| s\
BEL

L ¢ J.BOA BY OTHERS IF USED-
DURATION OF RING~ 3 SEC.S

A 1A (4347 ] (4 N1 ("
" 350A + AS0A 3soA X
‘ I ‘
W -
LX) :‘:

WAYETEK FURNIS
IN AN ACCESSIBL
RESPECTIVE WAVE

lﬁ@ﬁ—m j'; 1 J
' f_ﬁ-E--- H i ._ =
passs, B 7!
o . 1: : ! 1l o] ¢ 4
Eﬂ. o1 ,' . . :‘u\ E(
e 4 J = J
. —
‘ /’@”
: { WAYE % onoup
~ NGV
A )
L \

MCC ENC)DSURE MYST BF
GROUNDED)

7




l1'IIIIII'IITIIITI"'I!!]W'

SNOLLVIS Quva93417
1V S3HOLMS uns—{E:r
. »
()

5 ;
“TIN3 T0HLNC) YOLON- |_| |_l

N39-3AVA NI 03UVI0Y~T g

VLN 310d JABT

F04WLN0) WOSSINIWGS) %y

N
731, % b2

110aN0Y %373

3¥nsSQIINT

SNOLLYLS QWvN9 41
1Y S3HILIMS Jois

4.03% ONNOY9
WIN_ 4N 02 ¥03
374005 YIMO4 IYINE

_C/__— THOINC/A0Ir WQUd

= Ve —EE T
S INOLLDINNGINTIND FAVMYAVA | ool
ave | an Nouawmag] U Sew
1Q3ANNQY9
I ISAW JUNS0TING IIW
(avaoz) \\
- S11vM 02 G33%3 04 10N QW01 1139 2 )
9M0 SIHL NO WInD3 ‘
TIV 30 NOIIVIOT ¥0F SIMQ dOMS 33S 1 !
:SI1ON - : |
1004 IHL 40 $S3IS 3UIS0dd0 ey KT v
NO SNOILYILS d0yS HO4 NI-3IL Y SV - SP — o Eey
Q350 Si 1L IVNIwYI1 FAce¥ NFOHS sy N T bk
TITIVYVG NI G3YIM S°9d LHVIS | SIIHIS NI . 14 -
Q3YIM $,8¢ dalS JAVH TINOHS | 9YuY = % -
STHL D SNOVINYA ANY “SNOILVIS L INO L L v onidsl
-d01S OML ONV SNOILYIS d0lS/1viS 108 2] LN hio
GML SV H NAGHS LSWWV NoJ 1ngHsnd o azne | : —-=
ITNW3AIS 4018 7T9VIS s _
SY3NHLO AQ YO — = [

\,

('
G UNOY % -1, -€

-
T
U :
vost vast - vosg
-9 Q-9 vi-3
H(’ P L r {" L r
111 /‘?Li'}_/‘i‘i'i
NN [ 11
Xt nm eET 1 M Y1 va1 vn

SH'2r 2N M)

(53X08°C 1I¥ ‘4AL)
AIVaD3I Yo LaN M

(v 1p %N 3!"!'\)3 |
0D 7 -¥ 2

Pl-'p

o LNTIN FMIN)

T w0 %o 2o

(14 or
I' 401 s_j ) d01$ . (Si"v
T H LIk A8 'Nynd
JT00d o ¥ T 1S 3 dOLS
t
NO SNOILYLS ‘94 vus Va2 341

QD34 AN? ‘FIYN0S Y 3IMOd
MC 2109 9 A0

(S43H10 AG NYN3)
»— Yog NoILINDT

———

]
» | o J é‘"’“ SaN UM !%:sv _i

(14 ki

401%

1{sr. ”
' |

) NolLlviS QvA934n

I T
.l\'lV.ls—__‘

TNOD % -Hy-2e

v .ol

dois l '
30157004 g5 1
NOSNOILYLS ¥4

31 JAVM Ad NEnj
9,034 2 - A\ N0 JO1S




- Wt e . ' b b E
75 73 7166 072 74 ~ g , 5063_ | . 4798 67 66 .%_
i ;
r
’ z
366 474 )
LEL S Y Bk 472 :
734 [0) f 55 ! HI
= 70 s _N_%"' —
i I N Y Al 61 y N] e A
d YHoh & ol —y 0 7o {50 |[ ]
Nrals | 2|3 PRI LB [mitss— ]
i 514'—. 4 5:1&»_ 189 2 H2166 ]
HB ‘Ice : |
“ 3 4 1 . —_— —
pr—— —l . I — —
== l— . ‘ |
1= | N
| - L ol
l | ] ] !
1 | 1 NN
' _ | | L
I e l bb.Al L
[ — ::: | ' |
AL 1 A ) N Y N | - :
.-—-._ —] f : --@
c8 | ! ; SE
TA 2 P THUMBWHEE| '
| SWITCH ASS'Y -
S A : ' .
-1 __@5 / . —
DIAMOND FAU
. 67
\  |CONTROL POWER " REMQTE STOP. T owa
' X3 X3 i X3 y
L 40 . a5 . .




AN

-FOR CONNECTIONS TO MCC SEE DWG.NO.C4l78

L)

i
i
1
i

|

|

|

ONSOLET WIRING

i
!l;
|

|

!
|

|

JroneT: VARAWAVE

llllllllllllllllllllljll




- v AR - i
W) El"""-lsao'n\u:':) qRIK
3] =] oL ,
- 1. "9 L 2P - S 7 2 £ ¢!
28 I A LS R
Zx [ glz[t[nfofe] [Tt wlofe] [e[z[iTvoTs
K2y x I == , .
% = }k%%i{ T e’z —1<
Sk Cwyy [AVE) | .
2E [N} m I T‘J nyd g
B oF AEENAE v[s[2]e]e 1avHyz E
o% D) T ! L .
Tz 76 b7 !.., 12 oll. "2 a0 *
[ 33 __”
[%4 _ _
92 4l .
e 2X

I + JF l
+ + + b - + | &
- \k'ﬁ"" | L
o =1 =1 =g
+ + + +
134 gsiL 250 ey

+ |+ [+ ] [ + ] [+ =
+ + +
* [ * ] |+ ] [+
i M T ' T
: | ! : . :
_I__|’ : : H : !
- | B — [ u I et B — N
| | i T , il
| ! : ! ' :(P- !
' 1
o ' ' : ! N J
I l K N t [
’ ' - roITIIIl . : )
o I, ™ PR il e e
: _ v '
Yo L S z';::l
i ] 1 1o
F - i VMRIA
Ano ) € Addns T . 335
30 )op —{¥iMod val g
/)
voI1eo
+ -+ + j
Q MmN 33¢ 4
L] -




|

. . Ly, m ‘ N
an uum
' :mu,.
..w ,

,, + : e

mms ]
+ OA H mWU
- Lo w S
2 : x B2
4+ 9 + o -mwu
i

T - B m
. - - N X :m»..m

X212

i L

-

.
-y ve ewe’

a4
&8

7
a..m
dig
n E
8383
+
' A ..“-.7_. g -
e -
+ = 1.1 NhI=

NOTE: See Dwa "ca1 14 For CONT.
T ConTEOL PaneL. _ ’ ’ I ’ ’

m=
O-unu
_ﬂm

nm.

n.n




I

210-0"RAD,

STATIC WATER LINE _/

000"
l DECK.
' . ' GRADUAL SLOPE TOWARDS SALLOW ‘. . . e
N ~ 10" FREEBOARD .o o ste
' _ @ WATERS EDSE END FROM FLARE-GUT — B 1_
TR = , - — - —f

é ad ———%00" w0
|
T
- J




1o%-0"

ta-o*

eeo-o*

20%0"

1o

51 6" CAISSON

 GEMERag, INFORMATICA :

 WAVE T R ses ¢
SN uoroR assemsLiEs

6-4'% DIRgCTionAL vaLve assEMBLIES

1-MOT0R contor canrel W/LOGIC

e “ERPROCE PUSHBUTTON STATIONS WKEY STOR/START
2-WEATeRpooOr PUSMBUTTON STATIONS W/5TOP ONLY
5-CAlssoy,

ves
3- 5575 aucuon pots

- - PNEUMATIC conpre ssor W/STARTER,

1~ SET PuE aric Lives ¢ CLAMPS

' TE
3 FAN T PLENM TERCONNECTIONS

OTHERS FuoRMISwM,

A, INSTALL ATi0y oF ALL WAVE TEK EQUIPMENT

8. PROVIDE conypun, wiking § maxe connecTions
TO ALL wave TEx CQUIPMELT

< SET PUEUMATIC COMPRESSOR,, HAWG PNELAATIAG PIPING ¢
WALL ANCHOR'S § MaxE aLL COMMNECTIONS

D. VENTILATION EQUINPMENT

€. PROVIDE OTuER BRUPMELT s REQUIRED BY
ARCHITECT, LocAL CopES ETe.

ADDITIONAL peEsIG REQUIRE MENTS ;
A VEUTIATION REQUIREMENTS - 40 CRM /VAVE GENERATIMC,
@ %" 5P Mmivmoun
B. VOISE SUPPRESSION REQUIREMEMTS - PROVIDE
APEQUATE ACCOUSTICAL TREATMENT FOR 11Odb I
THE EQUIPMENT RO § In COMIUCTION WITH
THE VENTILATION OF 'A’ ABOVE To ATTEMUATE
NOISE TO ouTsIDE
€ MILIMUM DOORWAY $(ZE (ExcePT FOR MCC) 13 s'o" wipe
O FILTRATION TURNOVER RATE Suarl BE 4 ues OR LESS

Loos Dava
Area 24,300 SQ.FT.
Voromg _ Arrrox. 700,000 GAL.




£

L]

1

. VN el

-

N e W
A,
P
Lo LA g [~
\ACMW yaaE &
o, ) WM@M)
< warelS Crye)




1L ML SURET Y SIITEA
rro” (COCATE A4S LeRenesDd 8y caos )

—=D Bexc
1)) & By craesss)

Cocare A4S soeva .
| A-SRUSE T FPowe-S Csqo {3) Loo P Maraes
B-L00 AP ® Foid - A - oD L E -2 O,
FC-LoMR SECO V-3 -Co hix - f Bn ). | _

2 O-& =L AVG NS -5 °COND . -L OO - s
St E-L /I NG Wl 3% QWO N ESD amyiie
F3 "M ANG 27785 - 5 * couvd. -1 Cea -Romise
L " (ARG RO - ComrD, -/ E270 ~ ST,
H- 3 (L Ay Wit - Sl A - (EED ~Cansramac.
S L ETr O B s - 1 B ’ - .

b 2 1

) N | L4 1 & J

:3"
STATX /v
T T ) SEAT 0D~
_":L'-.‘L‘"I: \
EARY ,
IRV
o i fof e = s — - .
t [ ]
: :
i
PIOEE W76 Szes Cvens , l
w%rg_z:;mdm



WHEN AN OUTSIDE (EXTERNAL OF FANROOM) SOURCE OFAIR 1S TOBE SUPPLIED,
- THE FOLLOWING RULES SHOULD BE OBSERVED:

"L PROTELT INTAKE FROM THE WEATHER,RAIN AND SNOW.

KEEP ANTAKE PIPE AWAY FROM STEAM, GAS, OR ENGINE EXHAUST. VAPORS WILL BE DRAWN INTO THE
COMPRESSOR WHETHER THERE 1S A FILTER DR NOT

"3, TAKE OUTSIDE AIR FROMAT LEAST ¢ FEET ABOVE GROUND LEVEL. THIS IS TO MINIMIZE
PICKING UP DIRT AND LITTER IN THE INTAKE.

4 IF POSSIBLE, LOCATE THE INTAKE ON THE SHADY (USUALLY NORTH) SIDE OF THE BUILDING AND,
IF"POSSI BLE, UNDER AN OVERHANG, AS THE AIR 15 COOLER IN THESE LOCATIONS. v

s INSTALL THE INTAKE PIPE FROM THE COMPRESSOR QUTWARD. THEPIPING SHOULD BE AT LEAST ONE SIZE
LARGER THAN THE COMPRESSOR INTAKE OPENING. MAKE THE LINE AS SHORTAND DIRECT AS POSSIBLE.
__IF THE LINE ISTOBE LONGER THAN IS FEET, INCREASE THE PIPE DIAMETER ONE SIZE FOR EVERY

15 FEET.
& SUPPORT INTAKE LINES WITH HANGERS, CLAMPS AND FLOOR COLUMNS TO KEEP WIEGHT OF LINES OFF
COMPRESSOR. ’

7 MAKE SURE ALL CONNECTIONS _ARE SEALED AIR TIGHT.

8. IF ANY INLET PIPING IS ADDED TO WHAT WAVETER FURNISH, THE INTERIOR OF THE ADDED PIPING
MUST BE CORROSION RESISTANT, DO NOT USE RUBBER HOSE.

. NOTES: L THE ARRANGEMENT ON THIS DRAWING SHOWS THE PNEUMATIC HOOKUP FOR ATYPILAL. DOWNBLAST
- ~ AND SIDEBLAST DESIGN. ALL OTHER ARRANGEMENT S SIMILAR.

— - -Z'PIPING SYSTEM MUST AE PRESSORE TESTED TO ISOPS|, OPERATING -PRESSURE IS TYPIZALLY
GOPST (AT AIR CYLINGER). DO NOT TEST WITH WAVETEK COMPRESSOR. .
'3 MAKE HOSE RUNS AS SHORT ASPOSSIBLE WITHOUT CREATING SHARP BENDS OR KlNl‘SS.. -

4 'VSE TEFLDR TAPE-AT ALL, THREKDED FIPE "CONNECTIONS. N Lo

XSCOBE. ¥, ARLIRE' bMHiLL'l&lOIBTmECUUNmDMTHE LDMPBISSAR__ T e —
'SLOPE 1" FUR'EVERY 0* D’DFAIRLLNE. el L e -
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WAVETEK v

- SERVICE BULLETIN

S$B-310
Date 11-31-86

To: All owners/operators of WaveTek Varawave and Varawave Plus systems.

*

In preparation and release of manuals, the procedure for programmable controller
winterization was inadvertently omitted.

The following procedures must be completed to ensure longevity of the control-
lers memory: . -

A. Turn 'off all power to controller.

B. Remove program keyboard by squeezing the snap locks top and bottom (see
Figure 1) towards the center and pull keyboard off unit (see Figure 2).

- } soueeze HERE

SERIES ONE TYPICAL RACK

C. Remove central processing unit (CPU) which is the module exposed after
removing keyboard, the same way as the keyboard and pull CPU out of

unit (see Figure 3).

D.  Store keyboard and CPU in a temperature range of -10 degrees C to 70
degrees C (14 degrees F to 158 degrees F). Failure to do so will re-
sult in loss of memory to CPU. '

E. Replace CPU module space with:the cover provided.




SB-310
Date 11-31-86

.

Frgure 3

Before starting the equipment for the new season,follow these procedures:

A. Reverse order from winterization procedures.

B.  When inserting (see Figure 4) tilt the module approximately 10 degrees.
Insert bottom of the large printed circuit board into the bottom card
slot.

C. When the bottom slot is engaged, rotate the module to engage top slot.
Slide module into base unit until it is firmly seated and snap locks,
engage.

ENGAGE HERE SECOND

ENGAGE HERE FMIST

Figure 4
PROPER MOOWULE INSERTION

MOMY SEXTON
DRAFTSMAN TECHNICIAN
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INSTALLATION REQUIREMENTS

The following is given strictly as a guideline for a four engine instal-
lation. It is not a guarantee as to the required time for installation.
However, it is felt to be a realistic guideline. WaveTek assumes no
responsibility for accuracy on these estimates.

LABOR HUURS _TO

PERFORM INSTALLATION

RESPONSIBILITY ' : ACTIVITY PERFORMANCE HOURS
General - Contractor Install Anghor Bolt Assemblies. 12 Hrs.
General Contractor Install Wall (Or/fIQOP) Sleeves. 32 Hrs.
General Contractor Set and align fan units, air 48 Hrs.

directional units and grout.
Mechanical Contractor Hang Pneumatic piping and make 18 Hrs.
connections.
Mechanical Contractor Set Air Compressor. 8 Hrs.
E]ectrica]lcontractor . Set Motor Control Center. | 16 Hrs.
Electrical Coﬁt}actor Make Electrical connections. 16 Hfs.
TOTAL ESTIMATED HOURS _ 150 Hrs.

Y L/Mﬁb -

prtebor
2




II.

WAVETEK FURNISHED EQUIPMENT

AND
INSTALLATION INSTRUCTIONS

DELIVERY, STORAGE AND HANDLING

A. Delivery - WaveTek equipment will be sent to the jobsite in two
deliveries,

1. First delivery - the caisson sleeves and anchor bolt assemblies
will be shipped as construction requires after award of the
contract. :

2. Second delivery - the remainder of the equipment will be
shipped within a specified time after awarding the contract.

B. Storage - the installation contractor is responsible for storing all
equipment from physical damage and from moisture.

C. Handling - the installation contractor is responsible for receiving
unloading and checking all WaveTek equipment.

WAVETEK FURNISHED EQUIPMENT (Refer to wave pool shopldrawings)

A. Caisson Sleeves - these sleeves shall be embedded in concrete when
the caisson walls are poured.

B. Fan Anchor Bolt Assemblies - the anchor bolt assemblies shall be
set in concrete when the floor and/or the concrete fan base is

poured.

C. Fap, Motor and Fan Sub-base Assembly - these assemblies shall be
located on théir respective bases and anchor bolts. They shall be
set, aligned and leveled by the installation contractor.

D. Air Directional Valve Assembly - these assemblies shall be mounted
to the anchor bolts protruding from the caisson sleeves by the
installation contractor. The inlet adapter shall be connected to
the fan outlet by the installation contractor.

E. Pneumatic Compressor - this unit shall be set in place and anchored
to the floor with anchor bolts (bolts furnished by WaveTek) by the
installation contractor.

F. Pneumatic Lines and Clamps - the pneumatic tubing and tube fittings
(furnished by WaveTek) shall be assembled and anchored to the wall
(or ceiling) with the supplied wall bracket, clamps and anchor bolts
by the installation contractor. The installation contractor
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shall also install the furnished pneumatic hoses and fittings
from the terminal points of the pneumatic lines to the respec-
tive pneumatic cylinders at the Air Directional Valve and at
the Pneumatic Power Unit. The installation contractor must
make sure that all the pneumatic lines are absolutely clean
and free of contaminates.

Lifeguard Pushbutton Station - the stations shall be mounted at
each lifeguard position as directed by the owner, in such a man-
ner that the lifeguard has easy access to it. The installation
contractor shall install these stations, which are furnished

by WaveTek.

Motor Control Center (MCC) - this electrical enclosure.
furnished by WaveTek, shall be set, anchored and grounded by
the installation contractor. The installation contractor shall
furnish and install conduit and wire from the owner's power
panel to the main lugs in the MCC, In no case shall power be
applied to the MCC without a WaveTek representative present.

1. Fan Motor Electrical Connections - wire and conduit shall
be furnished and installed by the installation contractor
from the fan motor terminals to the respective terminals in
the MCC. A1l connections shall be made by the installation
contractor. Minimum wire sizes and conduit sizes are-specified
on the Shop Drawings and on the System Interconnection Ciagram.

2. Solenoid Valve Junction Boxes - wire, conduit and junction
boxes shall be furnished and installed by the installation
contractor from the solenoid valve located at each Air Direc-
tional Valve Assembly to the MCC and as shown on the Shop
Drawings and System Interconnection Diagram.

3. Lifeguard Pushbutton Station - wire and conduit shall be fur-
nished and installed by the installation contractor from each
pushbutton station to the MCC as shown on the System Intercon-
nection Diagram and Shop Drawings.

4. " Other Electrical Connections - Bell power and control and
available from the Motor Control Center. The maximum power
available is 20 watts. A1l wire and conduit shall be furnished

by others.

Pneumatic Compressor Motor Connections - wire and conduit shall be
furnished and installed by the installation contractor from the
owner's power panel to the combination starter mounted on the wall
next to the compressor. Minimum wire sizes and conduit sizes are
specified on the Shop Drawings and on the System Interconnection
Ciagram.




III.

ADDITIONAL ITEMS

A.

Ventilation - adequate ventilation for the wave machinery shall
be furnished by others having a minimum capacity of 3000 CFM at
3/4" S.P. per wave-generating fan. This ventilation provides
cooling for the motors to prevent them from overheating.

Noise Suppression - adequate attenuating devices shall be fur-
nished by others to reduce the 140 dba level in the wave machinery
room to a low and acceptable level outside this room.

1. Attenuator mufflers must be supplied on both the inlet and
the outlet of the ventilation system in order to suppress
noise transmission through the duct system.

2. Acoustical Tile - sound absorbing material such as glass have
proven very effective in reducing room noise.




ATTACHMENT B

SPECIFICATIONS FOR WAVE

GENERATING EQUIPMENT

VARAWAVE PLUS

I. EQUIPMENT

1.1

1.2

1.3

1.4

Mechanical equipment shall be suitable for making waves
in a pool of the size, shape and design shown on the
accompanying drawings and shall consist of 3 fans,

motors, cailsson equipment and one pneumatic

sub-system.

The _ 3 fans shall be high pressure centrifugal blowers
with 200 HP induction motors. Caisson equipment shall
consist of pneumatic cylinders, pneumatic valves, heavy
duty air directional valves, stainless steel caisson
deflector sleeves, and anchor bolt assemblies. The
pneumatic sub-system shall consist of an air compressor
assembly, pneumatic piping and controls to each air
directional valve,

Ducting between fans and plenum and between plenum and
air directional valves will be provided.

The electrical equipment shall be housed in an enclosure
manufactured to NEMA-12 standards but modified to provide
filtered forced air ventilation. The equipment shall
consist of the following:

a) Solid state reduced voltage starting equipment to

minimize the electrical surge at start-up.
b) Circuit breakers for each motor with an indicating

alarm circuit.

-c) A relay with thermal overload protection for each

phase will be provided for each motor with an indi-~
cating alarm circuit,

d) Solid state timing devices to adjust the wave time
and the rest time cycles.

e) A programmable controller shall be used to provide
the logic for the waves, This will allow for cthe

selection of cycling different wave  patterns
between operating periods or any one wave pattern
can be selected  to repeat itself berween operating
periods.

£ Solid state digital readout.




1.5

1.6

1.7

-2 -

g) Solid state timers and drivers to operate the pneu-
matic control devices.

h) Indicating lights to indicate the status of the
system and to help trouble shoot if any problems
arise.

i) Operating instructions which are clearly marked as

to function.

j) The power equipment is 460 volts, 3 phase, 60
hertz. .

k) All equipment shall be heavy duty type industrial
equipment designed to withstand c¢ontinuous opera-
tion and/or intermittent operation.

The air compressor shall consist of a 20 HP electric
motor, rated for 100 PSI with a rate of output of __ 70
SCFM.

The pneumatic piping shall consist of a main shut-off
valve from the air compressor to the air header, type "L"
copper tube complete with fittings, wall clamps and a
condensate drip leg. The control of each air direction
valve shall consist of a solenoid valve with a minimum CV
factor of 1.0 complete with a pneumatic muffler and
cylinder speed controls, a 125 PSI air pressure regulator
and filter and lubricator.

Lifeguard emergency stop-start stations for emergency
stopping and key starting shall be provided at two perma-
nent lifeguard stands. All other permanent lifeguard
stands shall be provided with an emergency stop station.
These stations shall operate on a 12 volt AC system to
eliminate any electrical shock hazard at pool side.

DELIVERY AND PROTECTION OF MATERIALS

2.1

2.2

The supplier shall be responsible for delivery to the
jobsite. Equipment shall be shipped within the specified
time after award of the contract. Two separate shipments
are anticipated: caisson deflector sleeves and anchor
bolts early in the job progress and the remainder of the
equipment later in the progress of the job.

The installation contractor shall be responsible for
receiving, unloading, checking, handling and storage from
physical damage and moisture for all wave making equip-
ment.
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INSTALLATION

3.1

4.1

4.2

4.3 -

The supplier furnishing the equipment shall not be re-
quired to make any installations but shall be required to
supervise the installation done by others. The supplier.

shall be available as required to the installation con-

tractor (a) during the installation (b) at the completion
of the installation and (c¢) for placing the equipment
into initial use.

PERFORMANCE

Temporary water and power shall be furnished by others.
Lubricants and other specialties for initial start-up are
to be supplied by this supplier so as to be compatible
with the specific requirements of this equipment.

The system shall be a variable wave system providing
eight different wave patterns which are:

Diamond

Parallel

V-Pattern

Inverted V-Pattern
Diagonal-Left
Diagonal-Right

Quasi Parallel-Left
Quasi Parallel-Right

O~V LN

The system shall be a selector switch that will creace
the chosen pattern continuously as desired by the
owner/operator control and by use of a control console
mounted pattern selector switch. Each pattern shall
sequentially transition to the next pattern automati-
cally. Pattern controls shall be capable of being set
for automatic or manual control as desired by the
owner/operator and shall be capable of being prepro-
grammed.

At completion of installation the supplier's representa-—

tive shall start, adjust, balance and otherwise fine tune
the equipment to provide the specific results. The 1in-
stallation contractor shall furnish manpower as necessary
to assist the supplier's representative 1in  those
responsibilities. The supplier shall demonstrate to the
Architect and Owner that the equipment will make waves in
cycles of 12 minutes on and 12 minutes off for a period
of at least four hours.




5. TRAINING

5.1 During the start-up and fine tuning period the supplier
shall provide adequate instruction and training in opera-
tion and maintenance of the equipment to a person
designated by the owner to receive such training. .The
supplier shall furnish to the Architect a written
statement signed by his representative and the Owner's
designated maintenance employee stating specific
instruction given and received.

5.2 Supplier shall furnish to the Architect/Owner three bound

copies of a complete manual of operating and maintenance
instructions for all equipment furnished by him.

6. FINAL OPERATIONAL CHECKOUT

6.1 The supplier shall perform a final operational checkout
at the jobsite during the first season of operation which
is to be defined as 120 days after the initial turn-on of
the system. This-eheckout shall consist of:

a) Inspection, testing and adjustment of all equipment
and components.

b) Replacement of any faulty components at no cost to,
but to be installed by Owner.

c) Final maintenance-service 1instructional session
with Owner's maintenance man responsible for the
equipment.

d) Supervision of or instruction in winter shut down

by Owner's maintenance man,

6.2 Upon completion of this inspection the supplier shall
submit a report to the Owner advising him of the
supplier's evaluation of operation and maintenance
performed by the Owner's employees and advising of any
spare parts which need to be ordered for the following

year's operation.

6.3 The warranty will commence at completion of the final
operational checkout and will be for two years duration.

7. WARRANTY

7.1 The supplier shall furnish a written guarantee against
all defects in workmanship and material for a period of
two years from the date of final operational checkout, as

defined in Section 6.1 herein. Therein warranting equip-
ment for a total of two seasons of operation against
defects in material and workmanship less normal wear and

teir.
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7.2 In addition, he shall further guarantee that all equip-
ment furnished, installed and maintained in accordance
with manufacturer's written instructions shall produce
waves substantially equal to waves in the Aquatic Center
at Point Mallard in Decatur, Alabama and Waterford OQaks
Pool at Pontiac, Michigan. That 'is, the waves shall be a
diamond shaped pattern with a wave height of approxi-
mately 4.0 feet between crest and trough with an interval
between waves of not more than three seconds,

FINALLY

Should there by anything omitted which is obviously intended by
the plans and specifications, same shall be done as if specifi-
cally mentioned, without extra compensation.




ATTACHMENT C

MACHINERY LIMITED WARRANTY AGREEMENT

Introduction. The machinery being purchased is warranted to be
free from defects in material or workmanship for a period of two
years from final operational checkout, subject to the conditions
hereinafter set out.

Terms of the Warranty. All machinery, parts and materials
provided by WaveTek Products, Inc. is warranted for two years
following final operational checkout against any defects in material
or workmanship, except for those caused by:

(1) normal wear and tear;

(2) improper installation, improper modification, servicing or
operation;

(3) electrical power fluctuations originating outside of the
equipment provided by WaveTek Products, Inc. which may be
destructive to the—equipment.

The Buyer's exclusive right and WaveTek Products, Inc.'s sole
obligation under this warranty is to replace any defective machinery
by shipping to the Buyer's designated location replacement machinery
or parts for any defective found by WaveTek Products, Inc. in
accordance with the terms hereof, provided written notice of such
defect is delivered to WaveTek Products, Inc. at 1248 West Fourth
Street, Mansfield, Ohio, 44906 within the warranty period and within
fifteen (15) days after such defect is discovered, This warranty
runs in favor of the Buyer hereunder, but does not extend to any
other person, firm or entity. Any modification or addition to the
original equipment without the express written consent of WaveTek
Products, Inc. will void this warranty in its entirety.

Exclusions from Warranty. The parties agree there have been no
affirmations, promises or descriptions relating to the machinery
other than the warranties herein expressly contained, that WaveTek
Products, Inc. is making no warranties of any kind except those set
out in this Machinery Limited Warranty Agreement, and that the
express warranties herein are in lieu of all warranties, express oOr
implied. The parties further agree that:

(1) there are no warranties which extend beyond the
description on the face hereof.

(2) rchere are no wvarranties concerning any system,
method, operation or design;

(3) all warranties pertain exclusively to defects 1In
material and workmanship of the machinery provided
by WaveTek Products, Inc.; and




(4) no agent, representative or officer of WaveTek Pro-
ducts, Inc. has the authority to expand, add to,
or vary the terms of the warranty herein contained.

Buyer acknowledges that there has been no representation or warranty
other than that herein set forth.

Further Damage Exclusion. In no event will WaveTek Produéts,
Inc., be liable for damages for loss of wuse, loss of profits, or
consequential repair of the machinery sold.

Independent Inspection. Buyer acknowledges that Buyer has had
full opportunity to inspect similar machinery in operation and that
Buyer's decision to purchase the machinery has been made after a
full and independent investigation by Buyer of such machinery, and
is not made in reliance on any advertising or promotional
activities undertaken on behalf of WaveTek Products, Inc.

Warranty Not Valid Until Contract Accepted In Ohio. It is
acknowledged by Buyer that this Machinery Limited Warranty Agree-
ment is not valid or binding until accepted at the home office of
WaveTek Products, Inc., 1248 _West Fourth Street, Mansfield, Ohio.
The terms of this warranty shall be construed according to the laws
of the State of Ohio. :
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THE RAMPAGE WATER COASTER

PURCHASE ORDER

PURCHASER: (:MH LAZS.2)

BILLING

SHIPPING

ADDRESS: D VN v G\' J‘v(f ADDRESS: L. [y L- &\\-
2oL Een VYT WM (e
Poooimance FL 3274, P G2

PREFERRED SHIPPING DATE:

Ve nanee Bl
7

DESCRIPTION: [)obics, IZ.L,\,-\-\\.-M-; NI PR s A N
PRICE F.0.B. MANSFIELD, OHIO............ \
TAXES: Will be invoiced if apphcab'le

—'\\\L«-vll\-uwj\i bl Mtbvwl_, Y //4/5.’-'!/"""‘"“""1—‘“[““‘[“"(4- -

PAYMENT TERMS: As,
[20% upon Q’uﬁﬁ_a?eam' execution

! 20% - 30 days aﬁer—pur—ch_asr%r_g&_e_ﬂ_i_‘ —

-60%_ upon not1 fication of shipment ready to be ma ma&e_'“"“-—&H—h-__ -

CONDITION OF SALE:

Ty T IS
— \

In the event of non-payment when and as due WaveTek Im&ie;;l,

inc., may cease continued manufacturing or shipping until such payments with penalties
if any or late payments are made by purchaser with no liability whatsoever on the
Internationa

part of WaveTek

1, Inc. Should purchaser fail to make subsequent payments

as required, WaveTek Latermmtionat, Inc. shall be entitled to retain payments

previously made as liquidated damages.

WARRANTY : As stated in the standard WaveTek Imtermstiomat, Inc. warranty attached hereto.
ACCEPTED BY: . ACCEPTED BY PURCHASER:

WaveTek Intermssional, Inc. ./é, /. —

Post Office Box 338

1248 West Fourth Street R

Mansf1e1d OH 44901 :

By: /\/ PR s w/v' L-....-!fizf—'—- By:

Title: GrLES N A ASr i Title: 1(:7’},

Date: Y /'s?{:; Date: Y. o




FUMPING REQUIREMENT

LENGYMN QOF THE
"WATER CURTAIN’
YOLUME  SELOW UMBAELLA Rl

O Ccru RAINOAOP EFFECT

130 GPru 1.30 rFeEgTt
200 cru 3.30 Feevr
100 cPu 3.30 FEET Yt
400 GPM FULL LeHaTH
2.2"
3800 LB-FT. OVER-TURNING MOMENT . __
‘ot-zl.
£>» = HEEED -
fca"y
i
~a g -
as525]2 3/4"DIA. EXPANSION TYPE
dzks; g ANCHOR BOLTS
» o> a
IesdifF 4" INLET(MIN.)
°2aodl | ‘ 8% INLET(MAX.)
$ta_o
-Pns -
m S<=
P L k
=r°.=° \ v . - - I A . LI - e R
dax’ 2a ” - - . -
g::g z - — - - ® LI
S2el - -
r 2 = LT
z 5 8 CIRCLE
£ - s
= B é PER STRUCTURAL DESIGN
o z REQUIREMENTY
r*. - WAVETEK FURNISHES:
gh b A. UMBRELLA WITH STAINLESS FASTENERS
€ T B. STEM & SKIRT
= o €. ANCHOR DEVICES
' X2 D. GASKETS
"“ 2N o
)| |7
OTHERS FURNISH:
A. INSTALLATION OF STEM & UMBRELLA
B. FOUNDATION
C. PIPING TO STEM
@ Bl2)s O. PUMP & ELECTRICAL SERVICES
(=) = X -
Y o -
* °
. SHIPPING WEIGHT: 550 LB.
| z
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