RM SERIES
OPERATING AND
MAINTENANCE MANUAL

MODEL NO.
SERIAL NO.

Failure to follow the operating, lubrication,
A WARNING and maintenance requirements set forth in
the operating and instruction manual may

result in serious personal injury and/or dam-
age to equipment.

A Hale pump is a quality product; ruggedly designed, accurately ma-
chined, carefully assembled and thoroughly tested. In order to maintain
the high quality of your pump and to keep it in a ready condition, it is im-
portant to follow the instructions on care and operation. Proper use and
good preventive maintenance will lengthen the life of your pump.

ALWAYS INCLUDE THE PUMP SERIAL NUMBER IN CORRESPONDENCE
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HALE
- Limited Warranty

EXPRESS WARRANTY: Hale Products Inc. (“Hale”) hereby warrants to the original buyer that products manu-
factured by it are free of defects in material and workmanship for two (2) years or 2000 hours usage whichever

shall first occur. The “Warranty Period” commences on the date the original buyer takes delivery of the product
from the manufacturer.

LIMITATIONS: HALE’S obligation is expressly conditioned on the Product being:

»  Subjected to normal use and service.

*  Properly maintained in accordance with HALE’S Instruction Manual as to recommended services and
procedures.

* Notdamaged due to abuse, misuse, negligence or accidental causes.

* Not altered, modified, serviced (non-routine) or repaired other than by an Authorized Service Facility.

» Manufactured per design and specifications submitted by the original Buyer.

THE ABOVE EXPRESS LIMITED WARRANTY IS EXCLUSIVE. NO OTHER EXPRESS WARRANTIES ARE
MADE. SPECIFICALLY EXCLUDED ARE ANY IMPLIED WARRANTIES INCLUDING, WITHOUT
LIMITATIONS, THE IMPLIED WARRANTIES OF MERCHANTABILITY OF FITNESS FOR A PARTICULAR
PURPOSE OR USE; QUALITY; COURSE OF DEALING; USAGE OF TRADE; OR PATENT INFRINGEMENT
FORAPRODUCT MANUFACTURED TO ORIGINAL BUYER'’S DESIGN AND SPECIFICATIONS.

EXCLUSIVE REMEDIES: If Buyer promptly notifies HALE upon discovery of any such defect (within the War-
ranty Period), the following terms shall apply:

* Any notice to HALE must be in writing, identifying the Product (or component) claimed defective
and circumstances surrounding its failure.

* HALE reserves the right to physically inspect the Product and require Buyer to return same to
HALE'’S plant or other Authorized Service Facility.

* Insuch event, Buyer must notify HALE for a Returned Goods Authorization number and Buyer
must return the Product F.O.B. within (30) days thereof.

+ Ifdetermined defective, HALE shall, at its option, repair or replace the Product, or refund the
purchase price (less allowance for depreciation).

»  Absent proper notice within the Warranty Period, HALE shall have no further liability or obligation
to Buyer therefore.

THE REMEDIES PROVIDED ARE THE SOLE AND EXCLUSIVE REMEDIES AVAILABLE. IN NO EVENT
SHALL HALE BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGE’ INCLUDING, WITHOUT
LIMITATION, LOSS OF LIFE; PERSONAL INJURY; DAMAGE TO REAL OR PERSONAL PROPERTY DUE TO
WATER OR FIRE; TRADE OR OTHER COMMERCIAL LOSSES ARISING, DIRECTLY OR INDIRECTLY, OUT
OF PRODUCT FAILURE.

MLE Hale Products Inc. * AUnit of IDEX Corporation
700 Spring Mill Avenue * Conshohocken, PA. 19428

Phone: 610-825-6300 ¢ Fax: 610-825-6440

IDEX CORPORATION www.haleproducts.com



OPERATION

The following instructions apply when the pump is to be put into operation immediately after arrival
at the fire. If standing by without pumping, the pump should not be engaged.

WORKING FROM HYDRANT

Close all discharge valves and drain valves.

Open and flush hydrant. Attach hose from pump to hydrant. Open hydrant.

Bleed air from supply hose

With engine at idle, engage pump.

Open discharge valve.

Increase engine throttle gradually until desired pressure is reached. If the compound gauge
shows a vacuum before the desired pressure is reached, it is an indication that you are
getting all the water the hydrant will supply. In this case, the only way to get more pressure
is to reduce flow.

Open the valve to the heat exchanger to cool the engine (if so equipped)

To maintain the desired pump discharge pressure, set the relief valve or engine governor
according to the instructions on the applicable cross-sectional drawing or manual.
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Caution: For the sake of the hydrant water system, it is not good practice to reduce the
pressure on the compound gauge below zero. Disregarding this could result in serious
damage to the water mains.

Another good guide is to watch the pressure gauge as you open the engine throttle. If the
engine speed increases without a corresponding increase in pressure, the pump is “running
away” from the water or cavitating. In this case, close the throttle slowly until the pressure
begins to drop and the engine speed becomes reasonable. There is nothing to be gained
by going beyond this point.

WORKING FROM DRAFT

Get as close to the water as possible. The pump will do better than its rated capacity at its rated

vertical lift. As the vertical lift increases, the pump capacity will decrease. This rule applies to all

makes and types of pumps.

1. Attach Suction hose to pump, put strainer on the opposite end and submerge strainer in
water. It is very desirable to have two feet or more water over the strainer. Keep the strainer
off the bottom and keep sand, leaves or other foreign matter away from strainer. No pump
has ever been built which will pump water with foreign matter without causing some
damage or excessive wear to the pump. Your Hale pump will handle such water with as little
damage resulting to the pump as any fire pump on the market - possibly less damage - but
we do not recommend such abuse unless there is no other way to stop a fire. Be sure all
suction hose couplings and suction tube caps are tight.

Close all discharge valves, drain valves and drain cocks.

With engine at idle, engage pump. Keep engine speed below fast idle, not more than

approximately 1000 RPM. Nothing can be gained by running the engine at high speed while

priming.

4. Start the priming pump by pulling the priming handle. In 10 to 30 seconds water will enter
the main pump and the pressure will rise. Open the discharge valve slowly and lock in
position.

DO NOT RELEASE THE PRIMING HANDLE UNTIL A FULL, STEADY
STREAM IS FLOWING THROUGH THE DISCHARGE HOSE. If the
priming pump does not discharge water in 30 seconds, do not continue to
run. Stop and look for air leaks.
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5. Open throttle gradually until the desired pressure is reached. Regulate valve for
cooling engine and set the pressure governor or relief valve. As the throttle is
opened, the pressure should build up as the engine speed increases. Should the
engine speed go up without a corresponding increase in pressure, the pump is
cavitating or “running away” from the water. There are two possibilities that can lead
to this condition.

a. The first can occur only on high vertical lifts with several short lines. Having large
tips and thereby pumping large volumes. The remedy for this is to reduce flow.

b. The second occurs when pumping air with water due to air leaks. Even though
primed, air leaks can cause rough operation and an increase of engine speed
without a corresponding increase in the pressure. If this is the case, eliminate air
leak as described under maintenance.

If a shutdown is needed when working from draft — for changing discharge hose or for any
other reason — simply lower the pressure to about 30 Psi and close discharge valves.
Closing the discharge valves will prevent pump from losing its water if there are no air leaks.
To resume pumping, simply open the discharge valves and throttle. If the pump gets hot
from continued churning without flow, open a discharge valve periodically to release hot
water or disengage pump.

WORKING FROM BOOSTER TANK

Close all pump discharges.

Open the valve between the tank and pump suction.

With engine at idle, engage pump.

Engage priming pump, prime and proceed as described under “Working from Draft”.
When pumping from tank, avoid cavitation. Small suction piping will not handle large
volumes.
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FINAL TEST BEFORE HOUSING PUMPER
After the instructions on maintenance and lubrication have been followed, close all discharge valves
booster line valves and drain valves. Tighten suction caps. Engage pump and prime until compound
gauge shows about 20 inches of vacuum. If vacuum falls more than 10 inches in 10 minutes, it is
an indication of an air leak which must be eliminated before pump can be considered in serviceable
condition. Air leaks may often be detected by ear if the engine is stopped.

It is advisable to test the suction hose by this same method at frequent intervals. This can be done
by attaching the suction hose to the pump and placing suction tube caps on end of suction hose in
place of strainer.

If air leaks can not be detected by the above vacuum test, it is advisable to test the pump
hydrostatically. To do this, connect the pump to a source of water, such as a hydrant, and look for
leaks

NOTES
Air leaks will cause high engine speed in relation to pressure.

Foreign matter in impellers will cause high engine speed and less than normal volume.



When working from draft, do not pump volumes large enough to cause a whirlpool at the strainer.
This will allow air to get into the pump and result in rough operation and pulsation. If more water is
needed, try to get a better submergence for the strainer.

LUBRICATION

PEDESTAL

The pump shaft bearings are supplied with oil from the pedestal housing. Use a premium grade of
multirange SAE EP-90 oil. Fill to oil level plug. Do not use a heavier oil or too much oil. Drain oil
and renew every six months.

MAINTENANCE
Except for lubrication, this pump requires very little attention. The little required, however, is
important.

During freezing weather, be sure to drain all water out of the pump. This can be done in the
following manner:

Open discharge valves, remove suction tube and discharge valve caps. Open all drain
valves and cocks (gauge lines, valves and cooling lines, etc.). After the pump is completely
drained, all the caps should be replaced and the valves closed. Do not put off closing the
drains or valves until later, as forgetting to close them may result in failure to prime the
pump when attempting to work from draft.

In some installations, the pump mounting angle may prevent complete draining of the drive unit
cooling tube. If the pump cannot be protected from freezing temperatures, it is advisable to install a
fitting in the cooling line so that the line can be blown out with air. After pumping salt water, connect
the pump to a fresh water hydrant or other source of fresh water and pump for a few minutes to
clean out the salt water. If you have been forced to pump water containing sand or other foreign
matter, do the same as stated above for salt water, flushing out discharge valves, relief valve,
gauge and cooling lines.

GASKETS AND WASHERS

Inspect the suction hose rubber washers and the washers and the washers in suction tube caps
frequently. Foreign matter under these washers or faulty washers will cause air leaks which may
prevent getting water when working from draft and even if you get water, will cause an irregular

pulsating stream.

SEAL REPLACEMENT
RMB (Plate #726); RMC (Plate #725)

TO REPLACE PUMP SEAL

1. Disconnect heat exchanger line tubes (where applicable), priming line tube, and gauge line
tubes.

2. Remove the screws which hold the pump volute body to the pump head and tap casing free

with a soft hammer.

Remove cotter pin from impeller lock nut (where applicable).

Loosen impeller lock nut or capscrew (where applicable) several rotations. Do not remove it yet.
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5. To remove impeller, put a flat pry bar on each side of impeller between it and pump head. The
pry bars should bear against impeller disc opposite the impeller vanes. Tap end of shaft with a
soft hammer, while maintaining pressure on pry bars, until impeller comes off. Do not put too
much pressure on the pry bars. Application of heat may be necessary. Use a torch to slowly
heat the impeller hub area until the impeller comes loose. Remove the impeller lock nut (or
capscrew and washer) and impeller.

CAUTION: Impeller, nut and shaft may be hot and cause burns. Use proper protective gloves
while handling the parts.

6. After the impeller and impeller key have been removed, the seal parts can then be removed for
inspection. The seal should be replaced.

7. Inreplacing the seal, insert the stationary seal seat and the rubber seal with the seal surface
toward you into the pump head using pac seal lubricant.

8. Wipe a little pac seal lubricant on the inside of the steel and rubber encased carbon sealing
washer. Then, slide this assembly on the shaft with the carbon wearing lip toward the seal
seat.

CAUTION: Se sure to keep the seat and sealing washer wearing surfaces clean, and be
careful not to damage the lip on the sealing washer.

9. Spray loctite primer N on the mating surfaces of the shaft and impeller. Allow to dry.

10. Place the seal spring, smaller diameter end, on pilot of sealing washer.

11. Apply loctite #640 to entire mating surface of shaft (where contacts the impeller) and to the
threads on the shaft.

12. Insert impeller key into shaft and apply loctite #640.

13. Push impeller onto shaft, making certain the seal spring seats in the spring bore of the impeller.

14. Replace the impeller, lock nut and the 5/32" x 2" cotter pin or the capscrew and washer (where
applicable). Follow torquing instructions on appropriate cross-section plate.

15. Using a greased gasket and new sealing capscrews, bolt the Volute body to the pump head.

CLEARANCE RINGS
There are two replaceable clearance rings or wear rings in these pumps. One is pressed into the
pump head, and the other is pressed into the pump body.

CHECKING PUMPER PERFORMANCE

Periodic checks should be made to determine if the pumper performance has dropped from its
original efficiency. Every fire pump has an underwriters rating as shown:

RATING EXAMPLE
Rated capacity at 150 PSI 750 GPM at 150 PSI
Rated capacity at 165 PSI 750 GPM at 165 PSI
70% Capacity at 200 PSI 525 GPM at 200 PSI
50% capacity at 250 PSI 375 GPM at 250 PSI

The current underwriters rated capacities covering all pumps are 500, 750, 1000, 1250, 1500,
1750, 2000, 2500 and 3000 GPM.



GAUGES & LAYOUTS
To accurately test a pumper for performance, a pitot gauge and a pump pressure gauge, both
gauges tested for accuracy, are required. Gauge testing can be done with a dead weight gauge
tester. Pumpers should be tested from draft at not over a 10 foot lift with 20 feet of suction hose.
1500 GPM and higher rated pumpers frequently require two separate 20 foot lengths of suction
hose and larger pumps utilize lower lifts down to 6 feet.

Smooth bore nozzles of accurate size should be used with the pitot gauge. The volume pumped is
then determined by referring to tables which show GPM flow in relation to nozzle size and the pitot
gauge reading. Nozzles should preferably be used on a siamese deluge gun for greatest accuracy.
A stream straightener, just upstream of the nozzle, is advisable.

For the 500 and 750 test, two 2-1/2" lines should preferably be laid from the pumper to the nozzle.
Since deluge guns are not always available, other hose layouts may be made such as one 2-1/2"
line to a 1-3/8” tip for 500 GPM. In general, the nozzle used on one 2-1/2" hose should not be
larger than 1-1/2" for accuracy of measuring GPM. For another example, two separate 2-1/2" lines
with a 1-1/4” nozzle on one and a 1-1/2” nozzle on the other would pass 1000 GPM flow. The sum
of the flow from both nozzles is, of course, the GPM delivered by the pump. For good pitot gauge
accuracy the nozzle pressures should be between 40 and 85 PSI.

Since the underwriters ratings specify both GPM and pressure, it is usually necessary to restrict the
flow somewhat in order to build up the pump pressure. In normal pumping, this restriction would be
caused by the friction loss in the lines. However, depending on line loss alone would require a large
amount of hose for some tests. For example, testing a 500 GPM pumper at 250 GPM and 250 PSI
requires 72 PSI nozzle pressure on a 1" tip. To reduce the pressure from 250 PSI at the pump to
72 PSI at the nozzle would require over 1300 feet of 2-1/2" hose. Therefore, it is common practice
to use 50 feet or 100 feet of hose and gate the discharge valves as required.

TESTING AT CAPACITY
The pumper should first be tested for capacity, for instance, 750 GPM at 150 PSI. It is best to run
at capacity for 20 to 30 minutes to be sure there will be no overheating or loss of power. If the
pumper will not reach capacity at the rated pressure, it needs a thorough check-up.

Assuming the pumper does reach capacity, it is then desirable to know how much reserve is
available. If there is some reserve at capacity the engine throttle will not have been wide open.
Now open the throttle wide. The pump pressure will increase, and the flow will also increase. Gate
the discharge valves slightly until the nozzle pressure (and flow) is the same as during the capacity
run. A 10% increase in pressure (150 to 165 PSI) indicates that the pumper has reasonable
reserve and that the engine is delivering ample power and that the pump is in good condition. No
increase, or a one to two percent increase in pressure when the throttle is opened wide may
indicate that performance has dropped.

Test performance should be compared to the performance at the time of delivery. Test records
should be on file with the pumper delivery papers. If not, they may be procured from the
manufacturer of the apparatus or from the local Underwriters. If the pumper performance has
dropped appreciable compared to its original performance, it is in need of service.



TESTING PRESSURE
The pumper should now be checked at 7/10 capacity at 200 PSI, and 1/2 capacity at 250 PSI. If
the apparatus fails to pump its required volume at either 200 or 250 PSI, it should be thoroughly
checked.

Compare results with performance of the pumper when new. An appreciable drop indicates need
for service.

ENGINE SPEED
Engine speed is important on all four tests and should be recorded, and compared to the original
speeds at time of delivery. Engine RPM should not exceed the engine manufacturers
recommended no load governed speed. Engine speed can, to some extent, be a guide to the
condition of the pump.

A substantially higher engine speed on any one of the tests, compared to the speed on the same
test when the pumper was new, can indicate air leaks, a restricted suction hose or strainers,
foreign matter within the pump, especially impellers, or too high a lift. A low engine speed, together
with poor pump performance indicates lack of engine power, worn clearance rings and/or
bypassing. Relief valves, booster tank plumbing and valves, and sometimes central drains can all
allow bypassing.

MISCELLANEOUS
During the tests the priming system should be checked. See instructions under “Final Test Before
Housing Pumper”.

The relief valve should also be checked.

PUMP TEST TROUBLESHOOTING

WHAT IS WRONG IF THE PUMPER DOES NOT MEET ITS CAPACITY AT ANY ONE OF THE
FOUR TESTS

1. Low Engine Horsepower. This is especially true when engine speeds tend to be lower than the
original speeds when you are approaching or near, but can not obtain performance at the four
test spots. Possible causes of low engine power:

Throttle linkage or wiring not opening engine throttle fully.
Ignition timing incorrect.

Restricted fuel flow due to clogged filter bowl or other restriction.
Engine running too hot.

The above causes are relatively simple to correct and sometimes can be adjusted immediately so
the test can proceed.

These causes are more serious and indicated a thorough engine tune-up or other repairs are
necessary:

e Slipping Clutch or lack of transmission lockup
e Exhaust restricted.
e Leaking or sticking valves.



2. Air Leaks. A frequent cause of low performance, recognized by excess motor speed, hose
pulsation and unsteady pressure gauge.
Remedy - check pump for holding vacuum, find leaks.
Sometimes these leaks are in the booster tank plumbing. Leaks can usually be heard when the
motor is stopped. See instructions. Priming will be delayed by an excessively leaking packing
gland.

3. Suction obstructions. These cause higher than normal engine speed and reduced capacity.
They also cause fluctuation of the pressure gauge and a high vacuum reading on the
compound gauge.

The obstructions may be foreign matter such as grass or leaves on the suction hose strainer or
in the pump suction tube strainer. To check the strainers, shut down and open a discharge
valve very slightly, letting the water run back down the suction hose slowly. This will prevent the
foreign matter from being flushed out so that it can be observed and the cause of the trouble
determined.

The obstruction may be caused by a collapsed suction hose lining. Old or defective suction
hose may have a loose lining that is pulled inward by a vacuum, substantially reducing the flow
through the hose. It is difficult to see because the lining usually goes back into place when the
hose is removed. Usually, however, there appears to be a low blister on the lining where it has
pulled away from the carcass of the hose.

Remedy - replace the defective hose.

4. Foreign Matter in the impeller. This causes higher than normal engine speed and reduced
capacity. However, it does not cause an abnormally high vacuum on the compound gauge. To
clean foreign matter out of the impeller, remove the suction tube and push the obstruction out
of the impeller with a rod by hand. When the pump is open, it is well to check the “clearance” or
“sealing” rings for abnormal wear. See “Worn Clearance Rings and Impeller Hubs”.

5. Lift too High. This will cause high engine speed, high vacuum, pump roughness and a pulsating
pressure gauge.
Remedy - do not test at over 10 feet lift, with not more than 20 feet of suction hose.
NOTE: Larger pumps are rated at 6 feet of lift. Check pump rating chart.

6. By-Passing Around Pump. Recognized by reduced capacity and greater than normal throttle
opening.
Cause - relief valve control set at too low a pressure allowing main relief valve to
bypass.
Remedy: Reset control so relief valve closes. Booster tank fill line open. (Close this).
Leaking valves in plumbing.

7. Worn Clearance Rings and Impeller Hubs. Since clearance ring replacement requires pump
disassembly, it is advisable to thoroughly check other possible causes of low-performance
before assuming that clearance ring wear is the cause.

Clearance rings or “sealing” rings allow a negligible amount the internal bypass of water from
the discharge side of the pump back to the suction. The radial clearance between the impeller
hub and the clearance rings is only a few thousandths of an inch when new, effectively
preventing a large bypass. In clear water they continue to effectively seal for hundreds of hours
of pumping. In dirty or sandy water, the impeller hub and clearance ring will wear faster than in
clean water. The more they wear the greater the bypass and the lower the performance. Also,



the greater the pressure at which the pump is operating, the larger will be the bypass and the
more the performance will be reduced.

When new, the clearance between the impeller hubs and the ring is approximately five to nine
thousandths of an inch per side (.005-.009). Any increase will allow more bypass and lower
performance, but when the pump is adequately powered, it should not be necessary to replace
clearance rings and impellers until the average radial clearance reaches 15 to 20 thousandths
or more.

If the clearance rings wear faster than the impeller hubs, it is necessary to replace only the
clearance rings. This will largely reduce the bypass and restore the pump to near original
performance. A complete restoration requires that the impellers also be replaced. Undersize
clearance rings and replacement impellers are available through Hale Service Department.

SERVICE - PARTS - INFORMATION

If you have any questions concerning the pump or require service or replacement parts, contact the
apparatus manufacturer or Hale Products, Conshohocken, Pennsylvania, 19428, telephone
610-825-6300, web address: www.haleproducts.com. Be sure to include the pump serial number
which is recorded on the face of this manual. It is also stamped on the name plate attached to the
drive unit.
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ADDITIONAL TROUBLESHOOTING CHARTS

Table 4-1 lists the symptoms of some common problems and possible corrective measures. Before calling Hale

or a Hale authorized parts service center for assistance, eliminate problem causes using Table 4-1. If you
cannot correct a problem, please have the following information ready prior to caling the Hale Customer
Service Technician Department for assistance. Customer Service Number: 610-825-6300.

o Pump Model and Serial Number

a Pump Configuration Information

o Observed Symptoms and Under What Conditions The Symptoms Occur

TABLE 1. HALE MIDSHIP PUMP TROUBLE ANALYSIS

Standard transmission
with Manual Pump Shift

CONDITION POSSIBLE CAUSE SUGGESTED CORRECTION
PUMP WILL NOT Clutch not fully disengaged or | Check clutch disengagement. Drive shaft
ENGAGE malfunction in shift linkage must come to a compl ete stop before

attempting pump shift

Automatic Transmission
with
Manual Pump Shift

Automatic transmission not in
neutral position

Repeat recommended shift procedures with
transmission in neutral position

Standard Transmission
with Power Shift System

Insufficient air supply in shift
system

Repeat recommended shift procedures.

Check system for loss of air supply.

Turn the engine off and employ shift override

procedures as follows:

1. Holeisprovided in shift shaft to
accomplish emergency shifting.

2. Complete shift of control in cab to neutral
and proceed to compl ete shift of lower
control manually.

Automatic Transmission
With Power Shift System

Automatic transmission not in
neutral position

Pump shift attempted before
vehicle was compl etely
stopped

Premature application of
parking brake system (before
truck comesto a complete stop

Insufficient air in shift system

Repeat recommended shift procedures with
transmission in neutral position.

Release braking system momentarily. Then
reset and repeat recommended shifting
procedures.

Release braking system momentarily. Then
reset and repeat recommended shifting
procedures.

Repeat recommended shift procedures.
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CONDITION POSSIBLE CAUSE SUGGESTED CORRECTION
Automatic Transmission | Air leaksin shift system Check system for loss of air. Check of leak in
With Power Shift System system. Employ manual override procedures
(continued) if necessary. See Standard Transmission with

Power Shift System.

Attempt to locate and repair leak(s). Leakage,
if external, may be detected audibly. Leakage
could be internal and not as easily detected.

NOTICE

DO NOT LEAVE THE CAB AFTER PUMP SHIFTING UNLESSTHE SHIFT INDICATOR LIGHT
ISON, OR A SPEEDOMETER READING ISNOTED.

CONDITION

POSSIBLE CAUSE

SUGGESTED CORRECTION

PUMP LOSESPRIME
ORIT WILL NOT
PRIME

NOTE: Weekly priming
pump operation is
recommended to provide
good operation.

Electric Priming System

Defective Priming System

Suction liftstoo high

Blocked suction strainer

Suction connections

Primer not operated long
enough.

No recommended engine speed is required to
operate the el ectric primer, however, 1,000
engine RPM will maintain truck electrical
system while providing enough speed for
initial pumping operation

Check priming system by performing “ Dry
Vacuum Test” per NFPA standards. If pump
istight, but primer pullsless than 22 inches of
vacuum, it could indicate excessive wear in
the primer.

Do not attempt lifts exceeding 22 feet except
at low elevation.

Remove obstruction from suction hose
strainer..

Clean and tighten all suction connections.
Check suction hose and hose gaskets for
possible defects.

Proper priming procedures should be
followed. Do not release the primer control
before assuring a complete prime. Open the
discharge valve slowly during completion of
prime to ensure same.

NOTICE: Do not run the primer over 45
seconds. If primeis not achieved in 45
seconds, stop and look for causes (for
example, air leaks or blocked suction).
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CONDITION

POSSIBLE CAUSE

SUGGESTED CORRECTION

PUMP LOSESPRIME
ORIT WILL NOT
PRIME (CONTINUED)

Air Trap in Suction Line

Pump Pressure too low when
nozzleis opened

Air Leaks

Avoid placing any part of the suction hose
higher than the suction intake. Suction hose
should be laid with continuous decline to
water supply. If trap in hose is unavoidable,
repeated priming may be necessary to
eliminate air pocket in suction hose.

Prime the pump again and maintain higher
pump pressure while opening discharge valve
slowly.

Attempt to locate and correct air leaks using
the following procedure.

1

Perform dry vacuum test on pump per
NFPA standards with 22 inches minimum
vacuum required with loss not to exceed
10 inches of vacuum in 5 minutes.

If aminimum of 22 inches of vacuum
cannot be achieved, the priming device or
system may be defective, or theleak is
too big for the primer to overcome (such
as an open valve). Theloss of vacuum
indicates |eakage and could prevent
priming or cause loss of prime.

Attempt above dry prime and shut off
engine. Audible detection of aleak is
often possible.

Connect the suction hose from the hydrant
or the discharge of another pumper to
pressurize the pump with water, and ook
for visible |leakage and correct. A pressure
of 100 PSI (6.9 BAR) should be
sufficient. Do not exceed pressure
limitations of pump, pump accessories, or
piping connections.

Check pump packing during attempt to
locate leakage. If leakage isin excess of
recommendations, adjust accordingly
following instructions in Section 3.

The suction side relief valve can leak.
Plug the valve outlet connection and
retest.




HALE

CONDITION

POSSIBLE CAUSE

SUGGESTED CORRECTION

INSUFFICIENT PUMP
CAPACITY

Insufficient engine power

Transfer Valve not in proper
“Volume” position

Relief Valve improperly set

Engine Governor set
incorrectly

Truck transmission in wrong
gear or clutch is dlipping

Air Leaks

Engine power check or tune up may be
required for peak engine and pump
performance.

TWO STAGE PUMPSONLY. Place
transfer valve in * Volume” position (parallel)
when pumping more than 2/3 rated capacity.
For pressure above 200 PSI (13.8 BAR),
pump should be placed in “ Pressure”’ (series)
position.

If relief valve control is set for too low a
pressure, it will alow relief valve to open and
bypass water. Reset Relief VValve control per
the proceduresin Section 3. Other bypass
lines (such as foam system or inline valves)
may reduce pump capacity or pressure.

Engine governor, if set too low a pressure
when on automatic, will decelerate engine
speed before desired pressure is achieved.
Reset the governor per manufacturer’s
procedures.

Recheck the pumping procedure for the
recommended transmission or gear range; see
Section 3 for assistance.

Use mechanical speed counter on the pump
panel to check speed against possible clutch
or transmission slipping or inaccurate
tachometer. (Check the truck manual for the
proper speed counter ratio).

See air leaks under “ PUMP LOSES PRIME
ORWILL NOT PRIME”.

INSUFFICENT
PRESSURE

Check similar causes for
insufficient capacity

Transfer Valvenot in
“ Pressure”’ position

Recheck pumping procedure for
recommended transmission gear or range. Use
mechanical speed counter on pump panel to
check actual speed against possible clutch or
transmission slippage or inaccurate
tachometer. (Check the truck manual for
proper speed counter ratio).

TWO STAGE PUMPSONLY. For desired
pump pressure above 200 PSI (13.8 BAR),
transfer valve should be in * Pressure”
position.
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CONDITION POSSIBLE CAUSE SUGGESTED CORRECTION
LEAK AT PUMP Packing out of adjustment or Adjust the packing per the procedurein
PACKING worn. Section 3 of this manual (8 to 10 drops per

minute leakage at 150 PSI (10 BAR)
preferred).
Replace pump packing per Section 3 of this
manual . Packing replacement is recommended
every 2 or 3 years depending on usage.
REMOTE CONTROL Lack of lubrication L ubricate the remote control linkages and
DIFFICULT TO collar with oil.
OPERATE

ENGINE SPEEDSTOO
HIGH FOR
REQUIRED
CAPACTICTY OR
PRESSURE

Impeller blockage

Worn pump impeller(s) and
clearance rings

Blockage of suction hose entry

Defective suction hose

Lift too high, suction hose too

small

Truck transmission in wrong
range or gear

Blockage in the impeller can prevent loss of
both capacity and pressure. Back flushing of
pumps from discharge to suction may free
blockage. Removal of one half of the pump
body may be required (thisis considered a
maj or repair).

Installation of new parts required.

Clean suction hose strainer of obstruction and
follow recommended practices for laying
suction hose. Keep off the bottom of the water
supply but aleast 2 feet below the surface of
the water.

Inner line of suction hose may collapse when
drafting and is usually undetectable. Try a
different suction hose on same pump; test for
comparison against original hose.

Higher than normal lift (10 feet) will cause
higher engine speeds, high vacuum and rough
operation. Use larger suction hose.

Check recommended procedures for correct
transmission selection; see Section 3 and
truck manual.

RELIEF VALVE DOES
NOT RELIEVE
PRESSURE WHEN
VALVESARE
CLOSED

Incorrect setting of Control
(Pilot) Vave

Relief Valve inoperative

Check and repeat proper procedures for
setting relief valve system. (see Section 3)

Possibly in need of lubrication. Remove relief
valve from pump; dismantle; clean and
lubricate. Weekly use of the Relief Valveis
recommended.




HALE

CONDITION

POSSIBLE CAUSE

SUGGESTED CORRECTION

RELIEF VALVE DOES
NOT RECOVER AND
RETURN TO
ORGINAL PRESSURE
SETTING AFTER
OPENING VALVES

Dirt in system causing sticky
or slow reaction

Relief valve dirty or sticky. Follow
instructions for disassembling, cleaning, and
lubricating.

Blocked relief valve. Clean the valve with a
small wire or straightened paper clip.

RELIEF VALVE
OPENSWHEN
CONTROL VALVEIS
LOCKED OUT

Drain hole in housing, piston,
or sensing valve blocked

Clean the hole with a small wire or
straightened paper clip.

Dismantle and clean the sensing valve.

UNABLE TO OBTAIN
PROPER SETTING
ON RELIEF VALVE

Wrong procedure

Blocked strainer

Foreign matter in the Control
Valve

Hunting condition

Check instruction for setting the relief valve
and reset.

Check and clean the strainer in the supply line
from the pump discharge to the control valve.
Check the truck manual for the exact location.
Check and clean tubing lines related to the
relief valve and control valve.

Remove the control valve and clean.

Insufficient water supply coming from the
pump to the control valve. Check the strainer
in the Relief Valve system.

Foreign matter in the control valve. Remove
the control valve and clean.

WATER IN PUMP
GEARBOX

Leak coming from above
pump

Check all piping connections and tank
overflow for possible spillage falling directly
on the pump gearbox.

Follow the proceduresin Section 3 of this
manual for adjustment or replacement of
packing. Excess packing leakage permits the
flushing of water over the gearbox casing to
the input shaft area. Induction of this
excessive water may occur through the oil
seal or speedometer connection.

Inspect the oil seal and replace if necessary.

DISCHARGE VALVES
DIFFICULT TO
OPERATE

Lack of lubrication

Valvein need of more
clearance

Recommended weekly lubrication of
discharge and suction valve, use agood grade
of petroleum base or silicone grease.

Add gasket to the valve cover per the truck
manual. Multi-gasket design allows additional
gaskets for more clearance and free operation.
NOTE: Addition of too many gasketsto the
valve will permit leakage.




EXPLANATION OF TERMS

CENTRIFUGAL PUMP

A centrifugal pump consists of an impeller with an intake at the center, so arranged that, when
rotated, it will discharge water by centrifugal force into a casing or volute body which surrounds
the impeller. The water exits from the impeller at high velocity into the diverging passages of
the volute body, where the velocity, energy is converted into pressure.

A centrifugal pump differs from other types of pumps in that its impeller can be rotated
freely even though the discharge is closed, because the pressure developed is entirely
the result of the velocity imparted to the water by the rotating impeller and is not due to
any impact or displacement.

IMPELLER

The working parts of a centrifugal pump consist of two round discs separated by curved
vanes. When rotating, it imparts energy to the water as the vanes force the water
between the discs so that it is thrown outward at increasing velocity by centrifugal force.

PRIMING

Priming evacuates the air from the main pump and suction hose, thus creating a
vacuum. This allows atmospheric pressure on the source of water to push the water
up into the suction hose and pump.

PRIMING PUMP

A positive displacement pump which creates a vacuum to prime the main pump. The
main pump, being a centrifugal pump, is not a positive displacement pump. The priming
pump is driven by an electric motor which is engaged by a switch on the priming valve.

PRIMING VALVE

A pull type shut-off valve located in the priming line between the priming pump and the
main pump. It is normally closed and is open only during priming to allow air to pass from
the main pump to the priming pump.

RELIEF VALVE

An automatic valve, actuated by the relief valve control, which will hold pump pressure and
engine speed steady when the pump discharge is shut off or partially closed. The relief valve
maintains its given pressure by diverting the pump discharge flow into the pump suction.

RELIEF VALVE CONTROL

A hand adjustment valve mounted on the pump control panel which controls the relief valve to
maintain the desired pump discharge pressure.

PRESSURE GOVERNOR

A pressure activated automatic control, with manual adjustment, that maintains constant pump
pressure by regulating the engine throttle.

15



PRESSURE GAUGE
The pressure gauge is usually graduated in pounds per square inch and/or bar. It is connected
to the pump discharge manifold, thus indicating the pump discharge pressure.

COMPOUND GAUGE

The compound gauge is graduated to read pressure in pounds per square inch and/or bar with
the vacuum in inches of mercury and/or bar. It is connected to the pump suction thus indicating
the suction pressure when pumping from a hydrant or the vacuum when pumping from draft.

HOSE DRAIN
A push-pull valve designed to be installed at the discharge valve. Used to drain a charged nose

when the discharge valve is closed.

MULTIPLE OR MASTER DRAIN VALVE
A valve to which all the drain cavities are piped for the purpose of a single drain valve

16
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Truck Manufacturer

Pump Model & Serial Number
Year

Pump Maintenance Check List

Unit#

RECOMMENDED WEEKLY PROCEDURES (Not applicable to HFM, PSD or CSD pumps)
[ Test relief valve system or governor at 150, 200, 250. If pump is equipped with TPM you will need to have positive

pressure.
[ Test transfer valve (if applicable)

[ Test the priming system and check lubrication level in priming tank.
[J Operate all valves, discharge, suction, hose, drain, and multi drain.

[J Check pump shift warning indicator lights.

RECOMMENDED WEEKLY PROCEDURES

JAN

FEB

MAR

APR

MAY

JUNE

JULY

AUG

EPT

OCT|NOV

DEC

Complete Weekly Checks

Lubricate threads on PM relief valve panel control
and check light. DO NOT USE GREASE

Lubricate remote valve controls

Lubricate valves

Check controlled packing leakage and adjust if
necessary (8 to 10 drops per minute @ 100 - 150
PSI)

Perform dry vacuum test

Check drive flange bolts to ensure tightness.
Lubricate U-Joint

Lubricate suction tube threads. DO NOT USE
EXCESSIVE GREASE.

Clean strainer. Examine for loss of zinc.

Inspect cap gaskets. Replace if cracked or
damaged.

Check oil level in pump gear box; add oil if
necessary

If necessary, replace oil with SAE EP 90 oil

Check clapper valves (2-stage pump)

*Per NFPA-1911, para 3-32, 22 inches minimum vacuum; loss not to exceed 10 inches vacuum in 5 minutes.

Recommended Annual Procedures
1 complete all previous checks on all questions.
[ Check gauge calibration.

[ Check oil level in AutoLube assembly (SAE-EP 90); Pump must be drained of water prior to changing oil. See operation

and maintenance manual for details

[ Lubricate power transfer cylinder, power shift cylinder, and shift control valve with vacuum cylinder oil, if applicable.

[ Drain pump gear box oil and refill (SAE-EP 90 oil). Examine magnetic plug.

[J Check individual drain lines from pump to multi-drain to ensure proper drainage and protection from freezing.
[ Lubricate transfer valve mechanism on two stage pumps. Dry moly spray is preferred.
[J Run yearly standard pump test (per NFPA-1911) to check pump performance levels - chart provided below.
[0 Repacking of pump is recommended every two or three years.

NOTE: The above general recommendations are provided for normal use and conditions. Extreme conditions or variables
may indicate a need for increased maintenance. Good preventative maintenance lengthens pump life and ensures greater
dependability. Consult service or diagnostic chart in operators manual for detailed information.

Hale Products Inc., A Unit of IDEX Corporation, 700 Spring Mill Avenue, Conshohocken, PA. 19428 Tel: 610/825-6300 Fax: 610/825-6440

Bulletin 889 12/00 Copyright 2000, Hale Products Inc.
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WARN

EXCEEDING THESE LIMITS OR FAILURE TO FOLLOW THE RECOMMENDATIONS OUTLINED
ON THIS DRAWING COULD DAMAGE THE PLUMP AND RESULT IN PERSONAL I

MAX PUMP_ PRESSLRE, HYDRODYNAMIC = 3SOPSI (24 BAR) & HYOROSTATIC = SO0PSI (34 BARD
LMPINI

MAX POWER INPLT FOR PUMPING
MAX PLMF_INPUT REM - 4200
READ LIMIT CHART F-72 FOR ADDITIONAL DATA

= 470 HP (209Kw)

002-0040-01-0 PUMP HEAD
321-0040-00-0 CLEARANCE RING

(45 D18-2226-02-0 SCREW
3/4 LG

THIS PRODUCT AND ITS COMPONENTS
ARE PROTECTED BY ONE OR MORE OF
THE FOLLOWING U.S. PATENTS AND
OTHER PATENTS PENDING:

116,534 a,02:

3,918,681 4,089,345 9/16-12 X 2
4,311,440
4 553,087 (45> 097-0200-00-0

SEALING WASHER

178 NPT PLUG
217-0101-00-0

044-0260-00-0 AIR VENT

048-0170-00-0 SHIM

082-0401-00-0 BUSHING

062-0100-00-0 BEARING EXT

(2) 250-0209-20-0 209w BEARING

004-0040-00-0 PEDESTAL

242-0D0B0-00-0 SLINGER

(2) 250-0211-20-0 211W BEARING

296-2070-00-0 OIL SEAL

048-0150-00-0 SHIM

(2) 077-2150-01-0 RETAINING RING +

RMC SERIES REAR MOUNT PUMP

(125018-1814-07-0 SCREW
7/16-14 X 1-1-2

046-0160-00-0 GASKET

040-2760-00-0 SEAL RING

001-0050-00-0 VOLUTE

! 321-0040-00-0 CLEARANCE RING

077-1750-05-0 RETAINING RING

205-5021-03-0 MECHANICAL SEAL

\

| — 110-7040-00-0
- NOTE: TORGUE IMPELLER NUT TO

217-0201-00-0
1/4 NPT PLUG

@ 9

(8) HOLES
3/4-10 UNC-28
13 OP

X 1

217-0501-00-0
3/4 NPT PLUG

217-0301-00-0

3/8 NPT PLUG

500 B.C

(B8) HOLES
21/32 THRU

7.75

22.5°

217-0201-00-0
174 NPT PLUG
NEAR & FAR SIDES

217-0401-00-0
1/2 NPT PLUG

217-0301-00-0
378 NPT PLUG

—(3)

7/16-14 X 1

8.50

218»

MOUNTING HOLES
“ OP

210 FT-LBS (285 N-n)
1.9985 (50.76) _ N MINIMUM | b
1.8575 (50.74) ‘
SioP 7 \
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FACE OF MOUNTING HOLES 9,575 (235)
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(4) 018-1612-02-0 SCREW 046-6230-00-0 GSKT (1
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—6.81 (173) 5.500 (140> 8.81 (224) —=| (244> ORAIN COCK
(4) #4 X 174 LG RO _HO
ZINC PL DRIVE SCREW 21 91
018-5002-00-0 (556>
1,12 (538>
SERIAL NUMBER PLATE
101-0500-00-0
_ 1 I
e 1) ALL DIMENSIONS IN INCHES & (MILLIMETERS).
PEDESTAL 17> 2) PUMP CAN BE ROTATED TO ANY POSITION THRU 22.5% INCREMENTS.
MOLNT ING 5,00 35 ITEMS NOT SHOWN:
(229> 101-0361-00-0 WARNING DECAL
- 5 gas 101-0450-00-0 DECAL “HALE”
194>
R.28
7>
— il
.63
(16)J L
VIEW C-C
S.500 1.38
140> 35
8.13
Boedy ECO NO|REV CHANGED FROM BY | DATE APVD A HALE PRODUCTS, INC.
01-103 | A [REDRAVN DN CAD & LPDATED [TC | 2-28-01 MAL | BlIAILE A Unit of IDEX Corporation
P ATE No 725AA \ - Conshohocken, PA 18428 USA
L . Rl © GRAWN [ MFD o T7F] -
25 e Tt P owe 7-18-00 [T SCALE: 25
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8 | 7 | 6 | 5 \ 4 | 3 2 1
wARNING 32.88 (B35
EXCEEDING THESE LIMITS OR FAILURE 70 FOLLOW THE RECOMMENDATIONS OUTLINED POSITION-3 |=10.63 (270 22,25 (565)
B B E o e el - Reie TN FrESOARL
B O e Sl 54 Bak' L EORBSTATIE . s00PSI €34 B> TS AVAILABLE WITH

VAX POVER INPUT FOR PUNPING = 470

FP 2080

THIS PRODUCT AND 1TS COMPONENTS
ARE PROTELTED BY_ONE OR MORE OF
THE FOLLOVING U1.S. PATENTS AND
0
4.

OTHER PATENTS PENDING
3.116,684 024,885
345

3loi8le8l

004-0040-00:

€13 1/4 NPT PLUG 217-0201-00-0
APPROXIMATE OIL CAPACITY:
3 PTS (140>

DR EBUIVALENT

-0 HOUSING PEDISTAL

USE EPG0 OIL

POSITION-1
0D

POSITION-8
180 DEG.

OPTIONAL CHECK VALVE
SEE PLATE DRAWING PLBBS

PUMP CAN

POSITION-2 POSITION-3
22.5 DEG. 45 DEG.

POSITION-10
202.5 DEG.

POSITION-11

225 DEG.
045-0190-00-0 GASKET

040-2780-00-0 SEAL-R11G

002-0051-07-0 (CAST_IRON) PUMP HEAD
002-0051-08-0 ¢ BRONZE

321-0101-00-0 CLEARANCE RING
217-0101-00-0 (IRON) 148 NPT FLUG
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044-0260-00-0 1/8 AIR VENT
082-0401-00-0 BUSHING
242-0050-00-0 SLINGER
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206-2070-00-0 DIL SEAL

048-0150-00-0 SHIM

BE ROTATED IN 2

POSITION-4
67.5 DEG.

POSITION-12

POSITION-13

2.5 DEG.

INCREMENTS

P
7
POSITION-5 POSITION-6 POSITION-8
90 DEG. 112.5 DEG. 157.5 DEG.

POSITION-15 POSITION-16

6 NPT

T
3.37 (88)
]

1520 (388

POSITION-3 SHOWN W/CHECK VALVE

75
(SR
I}
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2t
OF DISCHARGE
(23 34 7 PLus
217-0501-00-0 ¢ IRON >
S7EER18Y8 (BB
— 378 T P
217-0301-00-0 ¢ IRON) i
o osec 2170008 (bR
&l -

001-0162-00-0 (CAST IROND> VOLUTE
{DD]*D]EZ*DE*D (BRONZE )
321-0101-00-0 CLEARANCE RING
!
| e sen

110-7060-00-0_ NUT

/Nms TORDUE IMPELLER NUT TO
210 FT-LBS (285 N-n)
MINIMOM

HOLES
3/4-10 UNC X 1-1/8 OP.

/4 NPT PLUG
217-0201-00-0 ¢ IRON)
217-0201-01-D (BRONZE

/4 NPT PLUG CFAR SIDE)
217-0201-00-0

3.00
T 3/8 NPT
B B { (78 217-0301-00~ N)
! 018-2614-01-0 ! 064-5080-01-0 23.87 217-0301-01-0 (BRONZE)
; Stkek Jatio x 11 ; E2 | 7 COTTER PIN 5/32 X 2 172 (B08) 1
L‘]B GRADE B STEE L.]B %I///Aiﬁll 3% 3,08
CAP SCREW
097-984-00-0 / | ™~ o17-oss0-00-0 mrELLER KeY wse | 4 |
/ || \ (=87 2,75 7
Sl
077-1830-05-0 RETAINING RING 1 7 /////// 016-0201-00-0 IMPELLER (13" ORTING L (s MounTInG HoLes
i 4/11:.1 016-0201-01-0 IMPELLER (127) (g gﬁ) 1 0P
— 037-1281-05-0 SHAFT 1 ] -0590-01-
gl il 285-2080-00-0 DL SEAL 1o o)
217-0201-00-0 ¢ IRON) -, -0 1~ '~ Sl
S5 008 o brene 1) 077-2150-01-0 RETAINING RING / //// (MDEEE%NE f
12 NPT PLUG 217-0401-00-0 ( IRON) / 004-0040-00-0> .
(40 ha X L4 LG ROHD T APPROXINATE O7L CAPALITY. (T oee O " 03970230-00-0 174 ORAIN COCK 1 -
ZINC_PL DRIVE SCREW 5TRTS C1al> LSE EPSO DIL N/ X
OR EQUIVALENT / [ Face oF vounTING HOLES
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THIS PRODUCT AND ITS COMPONENTS MAY BE PROTECTED BY ONE DR
MORE OF THE FOLLOWING U.S. PATENTS AND OTHER PATENTS PENDING

4,337,830 5,018,665
4,587,852 5,139,393
4,653,978

2 & 4 BOLT SAE 'C’ FLANGE WITH
14 TOOTH 12/24 OP INTERNAL
30° INVOLUTE SPLINE

5.00 DIA X .SB OF
FEMALE PILOT

OPTIONAL HYDRAULIC PUMP DRIVE
HYDRAULIC PUMP DRIVE MAY BE ORDERED
EITHER FRONT OR REAR MOUNTED WITH
1-1/2 - 10 SPLINE ORIVESHAFT ON OPPOSITE SIDE

DIMENSIONS ARE IN INCHES
DIMENSIONS IN ¢ ) ARE MM
WEIGHT = 200 LBS (91 KG)

oI
4.88 ROAD
124> 3/4 NPT MAGNETIC A A Y rers )
14.44 _ FACE TO FACE OF ORAIN PLUG
SERTAL NUMBER ¢367) MOLNTING FLANGES
11.12
LOCATION PR
| 54 APPLIES TO BOTH FETE DRIVE UNIT SHOWN IN OPTIONAL
1-3/8 & 1-1/2 SPLINES " HORIZONTAL POSITON
I
AIR VENT RIVING
1<) COMPARTMENT PANEL
USED WITH AUTO.
S/8 -11 X 1-1/8 (29) OP o o) L CHASIS TRANS ONLY
LIFTING HOLE
i e} USED WITH AUTO
it = 1900 & MANUAL CHASIS
£ 1999 TRANSMISSION
] TACHOMETER ATTACHMENT
COPTIONAL D 1710 RATID
13,32 DIA HOLE é — u r
X .44 THK Y o4aa SEE PLATE 745 FOR
113> WIRING INSTRUCTIONS
L THROTTLE INDICATOR
q T l LIGHT PUMP OPERATORS
} f PANEL
NEF 5,
OPTIONAL MANUAL ORIVE UNIT SHIFT STANDARD OPTIONAL 1 ‘12
OPTIONAL VPS POWER SHIFT (SEE PLATE 533) GEAR BOX COOLER : .
REAR ORIVE SHAFT BLANKED ~ AND VPS CONTROL VALVE (29> 2 WL OIL DTEL b LEVEL RS
OFF FOR PTO DRIVE (SEE PLATE 535) AVAILABLE e F 20 DL RO rrems )
| s AS_SHOWN OR APPROX 7 PINTS H A E Y ’:j E M i A
—1404-02— L WITH PLUG ON CENTERLINE
;ifg,?éaxlfeg Eé 0 APPARATUS BUTLDER TO CONNECT ONE END OF (44>
Tex TAR ScR GEAR BOX COOLER 10 PUMP DISCHARGE AND THE OTHER S P L I T S H A ’: T/P T D
END TO PUMP SUCTION WITH 3/8" TUBING. ELBOW N— SHIFT SHAFT
(12) 097-0810-01-0 ON LOWER SIDE OF COOLER WILL BE REPLACED WITH &
GAstER A *TEE' (082-0207-02-0) WHEN GEAR BOX IS T
MOUNTED VERTICALLY. A DRAIN VALVE MUST BE PROVIDED 13.00 HALE PRODUCTS, INC
AT THIS POINT 1O DRAIN CODLER IN FREEZING WEATHER 350> 1 ”‘lE AUni € of T0EX Corparation
onshohocken

PLATE NO. 915AA

OPTIONAL AUXILIARY DRIVESHAFT CONFIGURATIONS

SHAFT AND INTERNAL PARTS MAY BE ASSEMBLED

WITH EITHER 1-3/B - 10 OR 1-1/2 - 10 SPLINE ON
EITHER END WITH OPPOSITE END BLANKED OFF

(SEE PARTS LIST), DIMENSIONS MARKED * WILL MOVE
WITH THE APPROPRIATE SPLINE

(4) HOLES
DRILL 27/64 THRU
TAP 1/2-13 UNC-28

(2) HOLES
DRILL 1732 THRU
TAP 5/8-11 UNC-28

5.12

€130 ]

FRONT
INPUT SHAFT

FRONT & REAR

COMBINTION FLANGES

GRADE B SCREVS SRPERs| 7716 f

SPICER SERIES | 160 1800

e oR [ 52 | 175 | 0 ] HD

UANTITY & SIZE| oo IOB2 378 (12> A |

BOLT CIRCLE @
DIAMETER

6.12 7.25 | 7.25 I H

s oe HDLE/‘%T
X .44 THK

(8> 5/B-11 X | (25) DEEP MOUNTING HOLES. — | lL*4.00_| 3.25 | 4 19J
MOUNTING PAD DIMENSIONS TYPICAL €102)7 83 C106)
USE MINIMUM SAE GRADE 5 SCREWS

6.94 PUMP
C176)

=
i}
®

OTMENS TOONS
P R [H] Vv

MO ATIO M N W
MGA =SS E S T e e es
=707 (162> | 171> | <241) | (32) <29) C117)

— E4 e OY > O =~ =0 o

a= (785 [ (162> | 171> | <241) | (32> | 28> | 117y
— E— ¥~ O = =0 T

MEA (?]EﬁF 162> | (170> | 24D | (32> | 29

— 3 A U > == = o O™

]@]wsE (162> | (171> | <241y | (32> | ¢28) | (117)
R EEiv_ Of ¥ ==~ O OO P ™

07> 162) | (171> | <241) | (32> | 29> | 117)
M/ §A — ]Q & ~~O7v ™ O — O =i % ™ O
i > 188> | 178> | ¢235) | OOOOOH <22 124)
_ ]@ C O+ =0 X O — 0= % ™ M

Hemrs o=+ 1685 | 1785 | c235) | DOOOOD (225 | c124)

EXCEEOING THESE LIMITS OR FAILURE TO FOLLOW THE
RECOMMENDATIONS OUTLINED ON THIS DRAWING COULD DAMAGE
THE TRANSFER CASE AND RESULT IN PERSONAL INJURY
MAXIMUM TORGUE ON AUXILIARY DUTPUT SHAFT(S) = 1,200 LB-FT
MAXIMUM GEARBOX SHAFT TORGUE (ROAD)> = 16,000 LB-FT

‘ MGA-30 ‘ MGA-25 ‘ MGA-21 ‘ MGA-19 ‘ MGA-17 ‘ MGA-12 ‘ MGA-10
2350 | 2880 | 3270 | 3670 | 4940 | 6270

GEARBOX MODEL
MAX GEARBOX INPUT RPM | 2030 |
SEE HALE TORGUE LIMIT CHART F-72 FOR ADDITIONAL DATA

19.00
(483>

AIR VENT

REAR
OUTPUT SHAFT

L FILL & LEVEL PLUG

RELEASED FOR PRODLCTION |OPL| 7-30-08] RET 12— VT
CHANGED FROM BY [ DATE [ APVD [ Gff SSRGS,

F SCALE : HaF

A A A A &

v

SERITIES

LEARBOX



8

IS PRODLET AN ITS COWFENENTS VY B PRITECTED

[
TF THE FOLLOVING U.S, PATENTS AND OTHER PATENTS PENII

5,018,665

,337,830
4)587)862  §/139,393
4,653,978

BV D 0% WORE

NOTE:
THIS SHAFT AND INTERNAL PARTS

MAY BE ASSEMBLED SO THAT L-3/8 - 10

SPLINE IS ON_THIS END AND 1-1/2 -
IS ON OPPOSITE EN

WITH EITHER SF’LINE ON EITHER END o 10-00 077-1370-05-q o) BUSHING 374 X 1/4 NPT
WITH THE OPPOSITE END BLANKED OFF gepgajo-00-0 RETAINING RING 58110 LB (22> 0P i
DIMENSIDNSEM®§§EDTHE H ROPRIATE 037-1590-00-0 7 =
P ! (57 oig-1422-02-0
FLRNISHED AS SHOWN LNLESS 1717210 SPLINE SHAFT |

SPELFien DTHERWISE,

D04-0371-02-0 DRIVE LNIT (1.82, 2,67 RATIOS)
D04-0371-03-0 DRIVE UNIT ¢2.16. 3.00 RATIOS)
D04-0371-04-0 DRIVE LNIT <1.00. 1,27 RATIOS)
B0 0371 Da B DRIVE LNTT (117: RATIO)

017-0020-00-0 KEY (1.00,1.27.1.71,
017-0520-00-0 KEY (3,00 RATIO)

031-0461-00-0 GEAR (

1.92,2.18,2.67 RATIO)

SERIAL NO. LOCATION

1,27.,2,18 RATIO. 22 TEETH)

(4) 018-5002-00-0
#4'X 174  SCREW

SERTAL NO. LOCATION

101-0082-00-0 SERIEL # PLATE

APPARATLS BUILOER 7O CONNECT DNE END OF

%

Al GEAR BOX COOLE UMP DISCHARGE AND THE
031-1050-00-0 GEAR (2,67 RATID, 18 TEET OTHER END TO F’UMP SUET[EIN VITH 38" TUBING,
031-0471-00-0 GEAR (3,00 RATIO, 16 TEETH) 044-0280-00-0 Z SLEOV ON LOWER VILL aE RepLicen

- 1500-254 031-0481-00-0 GEAR (1.92 RATIO, 25 AIR VENT (2) 101-1730-00-0 VETH A TEE" (052 0207-00-07 WHEN, GEA
TG 031-1080-00-0 GEAR (1,00, 1,71 RATID, 28 TEETH> CAUTION STICKER MBlirEo VERTIERCLY A Badn VACVe MIST BE AROVIDED

(8) 018-1812-02-0 HEX CAP SCR
7/16514 X 1-174 LB
10 SPLINE

250-0208-20-0
208S BEARING

(2) 250-0306-06-0
306KG BEARING
(2) 046-6390-00-0 GSKT

2
SHAFT 037-3010-00-D (1,00, 1,27 RATIO)
SHAFT 037-0530-00-0 (1.71, 1.82, 2718, 2.67, 3.00 RATI) CEERE @) gomeano 044-9849-00-0
GEAR ,031-1430-00-0 (1,00, 1,27 RATID, 43 TEETHY |\ SO TS = 1-374 (44> DIA WASHER
GEAR 031-1090-00-D (1.71, 4, 2767, 3.00 RATIO, 37 TEETH) 2172010000
GEAR 031-1070-00-0 (1.00, 1.27 RATIO, 28 TEETH) /-
GEAR 031-1080-00-0 (L.71, 1,82, 2,18, 2.67. 3.00 RATIO. 48 TEETH) 1-a/B-10 SPLINE OPTTONAL
% N 250-0307-20-0 307M BEARING  ceag box ChOLER | ¥ 217-0501-00-0
CPTIONAL TACHOMETER pAETS 046-5130-01-0 N (2) 044-1180-00-0 COVER SEE DETAIL ‘A’ i 374 NPT PLUG
“ADAPTOR 007-0040-00-0 - GSKT [ g —— 158-0540-01-0 SPACER —
\ (2> 005-06B0-00-0 PLATE
X <2) 018-1810-07-0 7/16-14 X 1 LG 044-0801-01-0
STANDARD PLUG (NOT_SHOWN> | CAP SCR 360° NYLON LOCKING MANIFOLD
217-3007 N\ = €2> 077-1180-D4-0 RETAINING RING
008-0571-00-0 < 7
[ CAP & i 046-5130-01-0 GASKET
APPLIES TO 1.00 & ket 0 0 G i 537-1750-00-0 TAIL SHAFT 046-5270-01-0 217-0501-08-0
1.27 RATID'S DNLY (55 PO0P14-060 e & S i 077-5000-00-0 RETAINING RING GSKT 34 NPT WAGNETIC
214KG BEARING i (2> 077-2750-01-0
265-2540-00-0 — — AEE RETAINING RING SoeE W stRen =
OIL SEAL i 250-8010-00-0 -
142-0160-00-0 o] i NEEDLE BEARING EEZRZQEEE‘#SQ;%EE H
LINGER I 3 N : 208-2540-00-0 1404-02-0
—1740-00— i | OIL SEAL 5/16-18 X 12 L
Saapy7an-00-0 | : 0214-01 HEX CAP_SCR
L Z (12> 097-0810-01-0
(2) 018-1810-07-0 7/16-14 X 1 = = BEeSoBE 18 WASHER
12 P 48380 TEN (ocknia® BEARING CAP

037-1341-00-0
SHAFT

(2> 046-5340-00-0 GSKT

217-0101-00-0
1/B NPT PLUG

295-2590-00-0 DIL SEAL

[RIVE FLANGE CLAMPING SCREW & WASHER
(2> 018-2412-07-0

X 1-1/4 LG HEX HD SCR
"o Lotk

FOR_WIRING SCHEMATIC
SEE PLATE 745

(42 QIS-1810-07-0 741614 X L LG
CAP SCR 360° NYLON LOCKINI

008-0053-02-0

033-0050-00-0

<2) 082-0203-02-
174 NBT Eroow X 3/8 EPESN
(2) 0B2-0513-00-0

<

HEX_CAP SCi
DleTs K51 LE

FT

DRIVING
COMPARTMENT PANEL

MANLIAL DRIVE LNIT SHIFT STANDARD T-22 BALL SRS TR By
VPS POWER SHIFT (SEE PLATE 533) —00B0-00~
AND_VPS CONTROL 046-5060-00-0 GSKT 2 oge0-00-0 101-0252-00-0

CSEE PLATE 535) AVAILABLE,

040-2109-00-0

SEAL RING

D28-0041-02-0 GEAR SHIFT FORK (1.71,
D28-0041-03-0 GEAR SHIFT FORK (1.00,

018-2104-51-0

/2-20 X 172 SCREW
1.82, 2,18, 2.67, 3.00 RATID)
1.27 RATID

(2> 200-0540-00-0
LIGHT ASSY CGRN)

USED WITH ALTO
MANLUAL CHASIS
TRANSMISSION

AT THIS POINT TO DRAIN CODLER IN FREEZING WEATHER

ENLARGED DETATL

A

OPTIONAL
GEAR BOX COOLER

70 CONFORM 70 N°PA 1901, MANLFACTLRER MUST
UAL INDICATOR AT THE DRIVERS

FESETION WHEN THE PV POWER TACE-DEF

IS ENGAGED FOR PLMP AND ROLL OPERATION

115-0030-00-0
FLANGE

077-2750-01
18-1815-02- APPARATUS MANUFACTURER TO
A CTa Pt FURNISH TACHOMETER ADAPTOR RTINS Fins
HEX CAP SCR TO CORRECT FOR PTO RATIO

-2810-00-0
031-1430-00-0 19220 TH'D RETAINING BTNG
INTERMEDTATE
008-0070-00-0 TACHINETER ATTACHMENT ¢ FTIBNAL >

cap TACH FLEX SHAFT 1,10 RATIO
<077-1180-04-0> 044-1120-00-0
RETAINING RING - 00890-00— —1120-00—

948-0000-00-0 i BEARING COVER
037-3010-00-0
GEAR SHAFT

| — 045-5340-00-0 GSKT

101-0281-00-0
INSTRUCTION PLATE

1-1-2-10 SPLINE (4) 018-1816-07-0
7/16-14 X 1-3/4 LG > =

HEX CAP SCR

537-174D-01
SToite GeAR SHAFT

250-0306-20-0
306N BEARING

THROTTLE_INDICATOR
LIGHT

PUMP OPERATORS
(2)_250-8170-00-0 PANEL
NJ-30BEC)

BEARING

007-1930-02-0
ADAPTOR
088-0560-00-0
DRIVE COUPLING

200-0540-00-0

LIGHT ASSY (GRN)

077-2810-00-0

RETAINING RING VI SEE PLATE # 746 FOR INDICATOR LIGHTS
THIS CONFIGLRATION USED ONLY WIRING INSTRUCTIONS

N 1:1.00 AND 131,27 RATIOS ONLY (2) 115-0250-01-0

FLANGE /
€4) 0l8-1805-02-0 HEX CaP STR

7/16-14 X 3/4

——— 077-1370-00-0

RETAINING RING

HYORALIC PUMP ADATER,
LANGE

TNTERNAL SPLINES

SIZED FOR SAE 2 BOLT AND,
FEMALE PILOT DIAMETER: 5 INCH
14 TEETH; 12/24 DIAMETRAL PITCH

(2) D46-5500-00-0
GSKT

037-2180-00-0
DUTPLIT SHAFT

017-0300-00-0
KEY

OPTIONAL

TYPE 2 - AUXILIARY VIEW: REAR DRIVE

SHAFT BLANKEO-OFF FO

037-1580-01-0
SHAFT R P10 ORIVE

044-0880-00-0
BEARING COVER

296-2180-00-0
DIL SEAL

CPTIONAL HYDRAULIC PUMP DRIVE

MAY BE MOUNTED FRONT OR REAR

044-1180-00-0 4-1180-00-0
BEARING COVER

0540-00- 044-11
Pacee 000 BEARING COVER

OPTIONAL

/8 - 10 SPLINE SHOWN
WaY BEFRONT R REAR ALTRUT

/2 - 10 SPLINE SHOWN
MAY BE FRONT DR REAR DUTRUT

HALE TYPE MGA SERIES N HALE PRODUCTS, INC.
p L A T E 7 2 2 A C S p L I T S H A F T p T O TRAN S F E R C A S E 01-043| C [UPDATED W/DESCRIPTIONS TKC| 1-23-01 | MAL w éc%ggghgzkiggx’:%OT ‘O‘Egtbgﬂ
oo o B R s 1 W KR R L SCALE
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5 [ 4




.6BB DIA HOLE FOR INOICATOR LIGHT. HOLE
IN PANEL 7O BE 1.00 DIA MINIMUM TO CLEAR
RETAINING NUT WHEN INDICATOR LIGHT IS

MOUNTED TO INSTRUCTION PLATE

.75
.281 DIA HOLES
FOR PANEL THICKNESSES OVER
LONGER THAN THE (4) 1/4-20 X 5/8 LG SUPPLIED
BY HALE WILL BE REGUIRED. MAINTAIN AT LEAST
3/B THREAD ENGAGEMENT IN SPRING HOUST

4)
125, SCREWS

MATNTENANCE INSTROCTION
TEST THE RELIEF VALVE DFTEN TO BE SURE THAT IT MOVES FREELY.
T0 00 THIS, FIRST TURN THE ADJUSTING HANDWHEEL CLOCKWISE AS
FAR AS POSSIBLE. NEXT, BRING THE PUMP PRESSLRE UP TO 150 PST
AND TLRN THE HANDWHEEL COLNTERCLOCKWISE LNTIL THE RELIEF

VALVE OPENS. ALSO VERIFY THAT THE INDICATOR LIGHT IS OPERATING.

TURNING THE HANDWHEEL CLOCKWISE AND COUNTERCLOCKWISE AT

150 PST WILL CAUSE THE RELIEF VALVE AND CONTROL VALVE TO
OPERATE. THIS WORKING ACTION MAKES SURE THAT THE VALVE MOVES
FREELY AND HELPS TO ENSURE PROPER DPERATION.

THE PM CONTROL SHOULD BE LUBRICATED AT LEAST EVERY 5 MONTHS
70 DO THIS, TURN THE HANDWHEEL CLOCKWISE AS FAR AS POSSIBLE
AND APPLY A LITHUM BASE GREASE WITH 1% TO 3% MOLYBEONUM

BULB PART NO.

00w CORNING BR2-PLUS
FISKE - LUBRIPLATE NO. 3000
SHELL SUPER DUTY GREASE

IMPER

DISULFIDE ON THE THREADED PART OF THE ADJUSTING STEM.
SOME RECOMMENDED LUBRICANTS INCLUDE:

TAL NO. 777

MOBIL - MOBILGREASE SPECTAL
SUN OIL - SUNOCO MOLY NO. 2EP

10 AMPS AT 24 VOLTS DC, NORMALL

THE STANDARD HALE 200-0540-03-0 AMBER INDICATOR LIGHT IS
INTENDED FOR 12 VOLT OC SERVICE. REPLACEMENT 12 VOLT BULB
IS HALE PART NO. 200-0540-02-0. FOR 24 VOLT DOC SERVICE USE

200-0540-08-0.

CIRCUIT PROTECTION (FUSE, CIRCUIT BREAKERS, ETC.) IS
RECOMMENDED, BUT IS NOT THE RESPONSIBLITY OF HALE PRODUCTS.

SELECTION AND INSTALLATION OF ELECTRICAL COMPONENTS AND
WIRING OTHER THAN THAT PROVIDED IS NOT THE RESPONSIBILITY OF
HALE PRODUCTS. SYSTEM DESIGN AND INSTALLATION MUST BE DONE
ONLY BY PROPERLY GUALIFIED PERSONS.

ELECTRICAL INFORMATION
THE HALE 200-2450-00-0 LIGHT SWITCH IS INTENDED FOR LISE
ONLY WITH THE HALE PROVIDED INDICATOR LIGHT. ELECTRICAL
CHARACTERISTICS:

LY CLOSED.

INSTRUCTION PLATE AND PANEL MOUNT|TRQEFE D ERP, TRESZING WHEN NOT IN USE

THE HALE DV7 DRAIN VALVE IS RECOMMENDED.
INDEPENDED DRAIN PORTS CONTROLLED BY A SINGLE KNOB AND
IS INTENDENT FOR THIS TYPE OF APPLICATION. FOR MORE

INFORMATION, SEE CURRENT REVISION OF HALE PLATE NO. BOO

DRAIN CONNECTION NOTES
THE RELIEF VALVE REDUIRES A SEPARATE ORAIN CONNECTION
00 NOT CONNECT TO THE PLMP MASTER ORAIN.

THE ORAIN MUST ALLOW THE RELIEF VALVE, PM CONTROL VALVE
AND ALL TUBING TO DRAIN NATURALLY AND COMPLETELY TO

THE DV7 HAS 7

ASSEMBLY
PART NO NAME PIPE CONNECTIONS WEIGHT

538-1040-00-0| P RELIEF VALVE LESS PM CONTROL VALVE FLG. INLET, OUTLET FOR "115” FLG. 0
538-1040-01-0| P2SF RELIEF VALVE WITH PM CONTROL VALVE | 2 1,2 NPT INLET AND OUTLET 6
538-1040-02-0 | P25 RELIEF VALVE WITH PM CONTS FLG. INLET, 2 1,2 NPT OUTLET 3
538-1040-03-0| P30 RELIEF VALVE WITH PM COI FLI LET, 3 NPT OUTLET 2
538-1040-04-0| P30F RELIEF VALVE WITH PM CO 3 NPT INLET AND OOTLET 4
562-0080-00-0 | PM CONTROL VALVE 5]
538-1040-13-0] P30V RELIEF VALVE WITH PM CONTROL VALVE | 3 VICTAULIC INLET AND OOTLET 0

038-0281-00-0 (FLANGED BOOY )
038-0282-00-0 (VICTAULIC BODY)

040-2340-00-0 0'RING
077-0750-21-0 RETAINING RING

040-1160-0

073-0190-00-

217-0201-01-0
172 NPT PLUG
(VICTAULIC

BODY ONLY)

038-1010-00-0 RELIEF VALVE

INLET FROM PUMP
DISCHARGE

MOUNTING FACE OF
FLANGED INLET

(4) 110-1B00-02-0 NUT

(P25F & P30F)

(4) 01B-1814-02-0 SCREW (P25 & P30)
) 01B-1824-02-0 SCREW (P25F & P30F)

SLATE N

3" VICTAULIC

(P30V)

A\

3-0 0'RING
0 PISTON

NPT FLANGE - SEE
TABLE FOR USE

(2) 087-0440-00-0 WASHER
(NOT LSED ON P30V)

046-0050-00-0
GASKET

NPT FLANGE - SEE
TABLE FOR USE.

(4) 018-1820-02-0 SCREW

HALE TYPz P SERIES ReEL ]
WITH PM CONTROL VALVE

o4 /L1

046-6250-00-0 GASKET

) 097-0250-00-0 WASHER
(4) 018-181
042-0020-00-0 SPRING

4-02-0 SCREW

077-0620-44-0 RETAINING RING
242-0081-00-0 SWITCH STRAP
(2) 018-1104-02-0 SC
) 097-0160-01-0 LOf

o

)
b

w
+

4-

INSTRUCTIONS FOR SETTING “P”

TO SET THE RELIEF VALVE. BRING THE PUMP UP TO DESIRED OPERATING PRESSURE
USE THE DISCHARGE PRESSLRE GALGE.

ONCE YOU HAVE REACHED THE DESIRED OPERATING PRESSURE ON THE PUMP
DISCHARGE PRESSURE GAUGE (WITH OR WITHOUT THE PUMP DISCHARGING WATER)D
SLOWLY MOVE THE ADJUSTING HANDWHEEL COUNTERCLOCKWISE UNTIL THE RELIEF
VALVE OPENS AND THE AMBER INDICATOR LIGHT COMES ON.

TURN HANDWHEEL ABOUT 1,2 TURN CLOCKWISE UNTIL THE AMBER PILOT GOES OFF.
THE RELIEF VALVE WILL NOW OPERATE AT THE SET PRESSURE

WHEN THE PUMP IS NOT IN OPERATION THE HANDWHEEL SHOULD BE TURNED

CLOCKWISE BACK TO A POSITION SLIGHTLY ABOVE THE NORMAL OPERATING PRESSURE.

S5- WHEN THE PUMP IS RUNNING, A LIT INDICATOR LIGHT INDICATES THE RELIEF VALVE
IS IN OPERATION.

- READ THE OPERATING AND INSTRUCTION MANUAL FOR ADDITIONAL OPERATING
INSTRUCTIONS.

SERIES RELIEF VALVE

sSLOTS

) 3/B WIDE

T

/—H_\

L

I
1.938

TOP VIEW OF
I~ CONTROL VALVE

1.938

REW
ICKWASHER

) 110-1100-02-0 NUT

INSTALL HARDWARE AS
WITH LOCKWASHERS ON

200-2450-00-0 LIGHT §
SEE INSTALLATION INST

/ 019-0110-00-0 SWITCH

OUTLET TO
PUMP SUCTION

110-7610-00-0 NUT

\— 097-0990-00-0 WASHER

082-0107-02-0 CONNECTOR

040-1149-00-0 OUAD RING

544-0100-00-0 COVER ASSY: CONSISTS OF

044-0321 -

00-1 COVER

048-0050-00-0 COVER SLEEVE

RELIEF VALVE

3

VICTAULIC
(P30V)

SHOWN
STRAP SIDE

WVITCH
RUCTIONS

BRACKET

SWITCH BRACKET, VALVE COVER SCREWS AND
ATTACHED PARTS ROTATED 45° FOR CLARITY

POWER CONNECTT

ON

SEE ELECTRICAL

INFORMATION

/’ 054-6310-00-0 PIN
042-0110-00-0 DUTER SPRING
042-0100-00-0 INNER SPRING
242-0050-00-0 DIAPHRAGM CLAMP
046-0130-00-0 DIAPHRAGN

097-0220-00-0 WASHER

538-0790-00-0 CONTROL BODY,
BUSHING INCLUDED

) 01B-1422-02-0 SCREW

038-0191-00-0 VALVE

082-0107-02-0 CONNECTOR —|
082-0206-02-0 CONNECTOR —/

PORTS IN CONTROL BOOY
SHOWN OUT OF POSITION 1
FOR CLARITY |

38 DIA TUBING (NOT PROVIDED BY HALE)
SEE ORAIN CONNECTION NOTES

MATING CONNECTORS NOT PROVIDED BY HALE WITH
LIGHT SWITCH REF:
P/N:
(2) P/N:

) PAN:

CONNECTOR: (1)

PACKARD WEATHER PACK SEALED

12010973 (2-CONTACT) SHROUD HALF
12124582 (16-14 GAGE) MALE TERMINAL
12010293 (16-14 GAGE) CABLE SEAL

ELECTRICAL CONNECTORS PROVIDED BY HALE WITH LIGHT
SWITCH REF: PACKARD WEATHER PACK SEALED

CONNECTOR: (1)

P/N:
(2) P/N:
) PAN;

12015792 (2-CONTACT ) TOWER HALF
12010182 ¢ 16-14 GAGE) FEMALE TERMINAL
12015359 (16-14 GAGE) CABLE SEAL

<

=

MOUNTING FEET LOCATIONS

PUMP DOPERATOR'S PANEL

097-0180-00-0 WASHER
250-B002-00-0 THRUST BEARING
062-0090-00-0 SPRING HOUSING

110-7011-00-0 ADJUSTING NUT

PUMP
DISCHARGE
PRESSURE

010-0080-01-0 STRAINER

1-0062-01-0 INSTRUCTION PLATE
SEE INSTRUCTION PLATE AND PANEL
MOUNTING DETAILS
200-0540-03-0 INDICATOR LIGHT ASSY
SEE ELECTRICAL INFORMATION

018-1214-12-0 SCREW
110-1205-11
TIGHTEN SCREW
TO 100 IN-LBS

-0 NUT

512-0070-00-0 HANDWHEEL ASSY

PM CONTROL VALVE

INSTALL THE PM CONTROL VALVE AT A LEVEL
THAT IS HIGHER THAN THE GO0 RELIEF VALVE
SEE DRAIN CONNECTION NOTES

041-0241-00-0 ADJUSTING STEM
KEEP THREADS LUBRICATED
SEE MAINTENCE INSTRUCTIONS

(4) 018-1205-44-0 SCREW

097-1150-00-0 SEALING WASHER
077-1120-40-0 RETAINING RING

[N
b

FOR ADJUSTME

w
+

4
SHOWND

o

INSTRUCTIONS FOR INSTALLING LIGH]

— ASSEMBLE THE 200-2450-00-0 LIGHT SWITCH TO 242-0081-00-0 SWITCH
STRAP USING NUT 110-7610-00-0

NT.

INSTALL THE SWITCH STRAP AND LIGHT SWITCH IN THE SWITCH BRACKET,
LEAVE THE TWD SCREWS ATTACHING THE SWITCH STRAP TO THE SWITCH
BRACKET SLIGHTLY LODSE TO ALLOW THE SWITCH TO MOVE IN AND OUT

CONNECT THE PANEL MOUNTED INOICATOR LIGHT OR SUITABLE TEST LIGHT
TO THE SWITCH TERMINALS. WITH THE LIGHT SWITCH PLUNGER NOT IN
CONTACT WITH THE END OF THE POPPET, THE LIGHT SHOULD BE LIT.

WITH THE PUMP NOT RUNNING AND THE RELIEF VALVE FULLY CLOSED (AS
. PUSH THE LIGHT SWITCH IN UNTIL THE SWITCH PLUNGER MAKES
CONTACT WITH THE END OF THE POPPET AND THE LIGHT GODES OUT. THE
SWITCH IS NOW IN THE PROPER POSITION. TIGHTEN THE SCREWS HOLDING
THE SWITCH STRAP TO THE BRACKET.

- VERIFY PROPER OPERATION OF THE RELIEF VALVE AND INDICATOR LIGHT
BEFORE PLACING APPARATUS IN SERVICE.

FORTH
AV RESULT IN SERIOI

LL INSTALLATION

ERIFY PROPER RELIEF \/A VE EI Ef

FOLLOW THE INSTALLATIDN EIPEEATIEIN LUBEIEATIDN AND MAINTENANCE
IN OPERAT
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NOTE: APPARATUS MANLFACTLRER TO FLRNISH SPEED GEAR d
COUNTER ADAPTER TO LORRECT FIR P.T.0 077-2750-01-0 GEARBOX MODEL RATIO X' DIMENSION
RATIO. 1"-20 THREADED CONNECTION, RETAINING RING
101-0252-00-Q - 2.28
oo e RGA-23 13.375 (340)
200-0540-00-0 - 2.05
LIGHT ASSY (GRN) 077-2810-00-0 RGA-21 13.563 (344)
101-0291-00-0 NOTE: 70 CONFORM T NFPA 1901 & 1902, THE APPARATLS MANUFACTLRER RETAINING RING
048-0030-00-0 INSTRUCTION PLATE MIST INSTAL TNDICATIR Ui bR Bt a0 ROLL DPERET O 500306200 RGA-19 1.86 13.750 (349)
ADAPTER 200-0540-00-0 101-0252-00- PER HALE PLATE N Soon BRI
INDICATIR PLATE
-0010-00-0 * LIGHT ASSY (GRV) - 1.71
0130010000 = $05-0676-05.0 o IO A RGA-17 13.938 (354)
P LIGHT ASSY (GRN) 044-1120-00-0 . 1.58
o8 EEARING COVER RGA-15 . 14,125 (358)
1710 RATIO WARNING
, 937-1740-01°0 EXCEEDING THESE LINITS DR FATLURE TO FOLLON THE RECOMMENDATIONS
SPEED COUNTER ATTACHMENT  PUMP OPERATOR'S PANEL ~ DRIVING COMPARTMENT PANEL Sippc o BITCTED T s g DLLD D e Cemon A el
(OPTIONAL) €4) 7/16-14 X 1 LG 360° NN
GEARBOX INDICATOR LIGHTS LOCKING SCREH REF. MAXIMUM TORGLE ON AUXILIARY CLTPLIT SHAFT = 2300 LBS-FT (3118 N-n)
FOR WIRING SCHEMATIC SEE PLATE NO. 746 018-1810-07-0 MAXIMUM GEARBOX SHAFT TOROLE (RUAD) = 15,000 LES-FT (21,533 N-n)
(2) 115-0250-01-0 GEARBIX_MODEL_|MAX_GEAREDX_TNPLIT RPH
FLANGE BLANK OFF
7 4> 7/16-14 X 3/4 LG 30 2020
- NYLON LOCKING SCREV S220
| 018-1806-07-0 a0
GASKET (46-6020-00-0 !
PTO DRIVE OPTION 1) 045-6500-00-0 3800
R REAR DUTPLT SHAFT BLANKED-OFF -00-4
GEARBOX MIDEL | GEAR PART NO. [N, OF TEETH| GASKET SEE HALE TORGUE LINIT CHART F-72 FOR ADDITIONAL DATA,
RGA-23 082000 18
RGA-21 083000 20 i
RGA-19 -0B40-00-¢ 22 GEARBOX MODEL | BEARING HOUSING PART NO. THIS PRODUCT AND TTS CIMPONENTS NAY BE PROTECTED BY ONE CR
RGA-T7 ~0550-00- 24 NORE OF THE FOLLOWING U.S. PATENTS AND OTHER PATENTS PENOING:
RGA-1S ~0860-00- 4,000 (101) —==— 4,000 (101 089, 4,337,630 5,018,663
=l 062-0150-01-D | (2) S/B-11 X 1,25 0P, MIUNTING HOLES 40928  4sare2 5,130,393
o e G
AIR VENT 044-0260-00-0 250-0310-00-0 310K BEARTNG |
296-2090-00-0 OIL. SEAL }
403K BEARING 250-0408-00-0 — 037-1860-00-0 TUTPUT SHAFT
KEY 017-0300-00-0 077-1830-05-0 RETAINING RING GEARBIX HOUSING ASSEMBLY 504-0440-00-0
2710 SPLIN (6) 1/2°13 X 1-1/2 LG 360° NYLIN LOCKING SCREW
WASHER 167-080-01-0 2008 508 (7.86-7 60> TOOTH VIO 018-2014-07-0
A (1) GASKET D46-6370-00-0
(1) S/8-11 X 1-1/4 LG, 380° i I~ (1) 2178 (540 DIh. WASHER
NYLON LOCKING SCREW 097-0340-00-0
O18-2412-07-0 - (6) 7/16-14 x 1" LG 360°
() 310 X 1104 LG, 3507 NYLON LOCKING
GEAR (51 TEETH) GRADE 8 STL. CAP SCR NYLON LOCKING SCREW
031-0980-00-0 018-2612-0-D 0L6-1810-07-0
NOTE: TIGHTEN DRIVE FLANGE CLAYPING SCREW 0250-00-
TAPER BEARING 250-8040-00-0 A 4 L J R e v ot (6) 097-0250-00-0 WASHER
INTERMEDTAT SHAFT 037-1530-00-0 2125 ADHESTVE (LOCTITE #242 DR EAUAL) T0 - 0190-00
ADHESTVE (LOCTT 044-0190-00-0 BLANK [FF PLATE
SEAL RING 040-2280-00-0 BASKET 046-0090-00-0
WASHER 097-13%0-00-0 (8) 716,14 X 1-L4 LG 360° NILON LDEKING SCREV
) 71514 X 116 300 o (2) 088-0040-00-0 CONNECTOR
NYLON LOCKING SCRE
CENTERLINE OF (1) GEARBOX COOLING TLBE
018-1810-07-0 250-0214-06-0 OUTPUT SHAFT 007-0100-00-0
R ey e oo 4,84 (125)— 214KG BEARING (2) 018-1823-02-0 7/16-14 X 2 1/4 SCREW
040-2240-00-0 | — ot ue-si-01-0 13,750 (349 [ (Usen FIR SHEPPING ONLY)
(4) 7/16-14 X 1 LG, 360" SEAL RING 00B-0S61-00-0 REAR EEARING CAP CENTERLINE OF
NYLON LOCKING SCREW 250-0214-00-0 214K BEARING ©8.000 B.C, NOTE: APPARATUS BUILOER TO CONNECT DNE END OF
018-1810-07-0 / 2.4 GEARBOX COOLING TUBE TO PUMP DISCHARGE AND
FLEXIBLE CABLE CONNECTION w= @\ = (3) 077-2750-01-D RETAINING RING (6 OTHER END T0 PUMP SUCTION VIA 3/B TUB]
SAE SIZE 13/64 WITH 7/B-18 THREAD N, / 286-2540-00-0 OIL SEAL ORAIN VALVE MIST BE PROVIDED FIR THIS COOLING
\ TLEE T DRAIN SYSTEM IN FREEZING WEATHER,
- ! it
STANDARD PLUG | ADAPTER | 007-0040-00-0 »« (549) E——E| [FEMALE_PILOT] GRADE 8 SCREW [BOLT LIRLLE
CNOT_SHOWN) GEAR 031-0170-00-0 ++ COMBTNATION FLRNGES | DIAMETER [ GTY | SIZE | DIAMETER
217-3007-00-0 BUSHING | 048-0070-00-0 ** I 1600 6578 8 | 38 6 1/8
537-1750-00-0 TAIL SHAFT 7.313
BEARING CAP 008-0571-00-0 ——_| L— (i86) 1700 734 8 | 348 7174
RETAINIG RING 77-2730-01-0—| 9 [ 250-8010-00-0 NEEDLE BEARING 1800 734 e e TiA
+ ¥ A
SLIDING GEAR SHAFT 537-1740-00-0—— A y []
214KG BEARING 250-0214-06-0 —~__ [ FRENT ThTLIT [SAAET ‘hQ‘
OIL SEAL 295-2540-00-0 o RETAINING RING
I sEn L42—DISD—DO—D\ / 4 NPT EI]L FILL LEVEL PLUE — 2 ém
SHIFTING FIRK 026-0041-02-0 217-0501- &5
(2)7/16-14 X 1 LG 360° \ - I (4) 7/16-14 X 1* (G 360° NOTE: uxg S ep-a0 @ e0v-20
NYLON LOCKING SCREW 0 e L~ Nnov Lockans screv NATE
016-1810-07-0 016-1810-07-0 s BT e e Ly
(2) 200-2450-00-0 SNITCH (i27) 101-0310-00-0 DIL WARNING
GEAR SHIFT SHAFT 037-1341-00-0 - — (2) 040-8210-00-0 SEAL RING TAG (NOT KD A b swm suet 1o
2/B-16 NUT 110-1600-02-0 N £.750 (187 - — 10L-0940-00-0  WARNING TAG (7e)
0050-00- CNOT SHOWN )
RID END 026-0030-00 UX‘ THE {_—(4)5/8-11 X 1,25 DP, MOINTING HOLES
# 13/32 HILE X 7/16 THICK NOTE: MOUNTING SCREVS MUST BE
i - = NINIMM SAE GRADE 5.
FOR WIRING SCHEMATIC
MANUAL GEAR SHIFT STANDARD - o doe0-00-0 SEE PLATE NO. 746
s+ IPTIINAL PUVER SHIFT AVAILABLE Jirr A,
VPS POVER SHIFT, SEE PLATE NO, S33C a - x
VPS CONTROL VALVE, SEE PLATE NO 585C SEALRIG  { \ OuEtosseeh tA /| 4.31 \u) #4 X 174 LG RD HD
03-0050-00-0 T-22 BALL (2) o1g-1810-18-1 — = ({j0, ZINC L DRIVE SCREW
042-0060-00-0 T-23 SPRING P/ X L SCREN 5,083 018-5002-00-0 NOTES:
5 B"(203) © (2) 101-1730-00-0 30— 1) DLENSIONS ARE IN DICHES & CHILLINETERS).
(13 VOLNTING HOLE CAUTION STICKER 9,50 SERTAL NUMBER PLATE 2) OPTIONAL EOUIPMENT IS INDICATED
(1) /16-14 X 1-3/4 LG, SR \ GASKET 045-5080-00-0 a1 101-0082-00-0 3) WEIGHT 325 LBS (147 KG).
6.50 ( 165) PLMP - 1B16-02-(
4144 (113 ROAD ™ 018-1816-02-0 018-2104-61-0 1/2-20 X 1/2 STREW o
(1) 3/4 NPT MAGNETIC DRAIN PLUG
217-0501-08-0
10.00 (254
14.44 (367) FACE TO FACE DISTANCE OF MOUNTING FLANGES ———I H AL E T i P E R G A S E R I E S ECO NOJREV CHANGED FROM BY| DATE | APVD e, HALE PRODUCTS, INC.
95-170| A | RELEASED FOR PRODUCTION |AJD| 6-14-05 | ROT HALE A URTT of TDEX Corporakion
pLATE NO 766AD 98-171] B | UPDATE DRAWING OPL| 6-24-89 | RET V Conshohocken, PA 18428 LSA
bl 99-238| C CORRECT P/N'S & OTY'S OPL| B-10-89 | RET
. SPLIT-SHAFT PTO GEARBOX o1 10 88 RereeBUD o8 e 1o [OSAWN_LIOR Jy e 6 o) gp | SIZE [Sep v HALF
-050| O UPDATED W/DESCRIPTIONS | TKC| 1-25-01| MAL |wike oneR DeawiNcs o madHiNgey. [CHECKED|ROT 43-3/8 x 28| .




THIS PRODUCT AND ITS COMPONENTS MAY BE PROTECTED BY ONE OR
MORE OF THE FOLLOWING U.S. PATENTS AND OTHER PATENTS PENDING:
4,337,830 5,018,665
4,587,862 5,139,393
4,653,978

NOTE: APPARATUS MANUFACTURER TO FURNISH SPEED
COUNTER ABAPTER TO CORRECT FOR P.T.0O.
RATIO. 1"-20 THREADBED CONNECTION.

NOTE: TO CONFORM TO NFPA 1901 & 1802, THE APPARATUS MANUFACTURER
MUST INSTALL INDICATOR LIGHTS FOR PUMP AND ROLL OPERATION

PER HALE PLATE NO. 746.

044~

e

[FRONT INPUT SHAFT]

537-1740-01-0

PTO DRIVE OPTION

REAR OUTPUT SHAFT BLANKED-OFF

IN PERSONAL INJURY.

MAXIMUM GEARBUOX

GEARBOX MODEL |GEAR RATIO| A B C D E F G H J
/) WARNING /1) S ERT
EXCEEDING THESE LIMITS OR FAILURE TO FOLLOW THE RECOMMENDATIONS
UUTLINED IN THIS DRAWING COULD UAMAGE THE GEARBOX AND RESULT 2.05 13.56
LLGA 1.86 5.06 | 16.00| 18.56|13.75 | 6.50 | 4. 5.19| 2.00 | 7.00
MAXIMUM TORGUE ON AUXTLIARY OUTPUT SHAFT = 2300 LBS-FT (3118 N-n) .71 13.94
SHAFT TORGUE (ROAD) = 16,000 LBS-FT (21,633 N-n) o YRE
GEARBUX MODEL [MAX GEARBUOX INPUT RPM ‘
LGA-23 2630
LGA-21 2820
LGA-19 3220
LGA-17 3500
LGA-15 3800

SEE HALE TOROUE LIMIT CHART F-72 FOR ADDITIONAL DATA

077-2750-01-0

GASKET REF.
046-5130-00-0

///r47077*281O*OO*O

7| 250~

0306-20-0

1120-00-0

(4) 7/16-14 X | LG 360 NYLON
LOCKING SCREW REF.

018-1810-07-0

(2) 115-0250-01-0

NYLON LOCKING SCREW

(45 7/16-14 X 374 LG 360°

GEARBOUX MODEL |[GEAR PART NO. |NO., OF TEETH
LGA-23 031-0520-00-0 18
LGA-21 031-0530-00-0 20
LGA-18 031-0840-00-0 22
LGA-17 031-0850-00-0 24
LGA-15 031-0960-00-0 26

046-6020-00-0 GASKET
250-0310-00-0
296-2080-00-0

DRIVE LINE RECOMMENDATIONS

APPARATUS BUILDER SUPPLIED DRIVELINES
SHALL BE OF APPROPRIATE SIZE TO MATCH
THE CHASSIS AND PUMP RENUIREMENTS WITH
INDIVIBUAL JOINT CANCELLATION AND PHASING

BEFURE AND AFTER THE PUMP.
C INCLUDING YDOKES) SHALL NOT EXCEED
THE RECOMMENDED LIMIT OF EITHER THE DORIVE

BALANCE

DRIVE SHART

SHAFT OR CHASSIS TRANSMISSTION MANUFACTURER'S

SPECIFICATIONS.

OPERATING SPEEDS SHALL NOT EXCEED 427
OF ITS CRITICAL SPEED.

GEARBOX MODEL

BEARING HOUSING PART NO.

LOA-23 & LGA-1S

062-0130-01-0

LGA-21 & LGA-LY

062-0140-01-0

LGA-19

062-0150-01-0

(2) 018-1822-02-0
(USED FOR SHIPPING ONLY)

007-0100-00-0

NOTE: APPARATUS BUILDER TO CONNECT ONE END OF
GEARBOX COOLING TUBE TO PUMP DISCHARGE AND
OTHER END TO PUMP SUCTION VIA 378 TUBING.
DRAIN VALVE MUST BE PROVIDED FOR THIS COOLING
TUBE TO DRAIN SYSTEM IN FREEZING WEATHER.

A

2504-0340-00-0 GEARBOX HOUSING ASSY

(6) 1/2-13 X 1-1/2 LG 360°
LOCKING SCREW 018-046-B370-

(2
GA

NYLON
00-0

(1) 046-6370-00-0 GASKET

(1) 7/16-14 X 1 LG 360°
NYLON LOCKING SCREW
018-1810-07-0

(2) 088-0040-00-0

\\\\\\\\\4—097—1330—00—0

018-1806-07-0

) 046-6500-00-0
SKET

=—4 .50 —=

EVAVIP

037-1680-00-0 SHAFT (2"-10 SPLINE
.3085-.3105 (7.86-7.88) TOOTH WIDTH)

GRABE 8 STL.
018-2612-01-0

NOTE: TIGHTEN DRIVE FLANGE CLAMPING SCREW
TO 50 LBS-FTC(B7 N-M).
ADHESIVE (LOCTITE #242 UOR EQUAL) TO
THREADS OF SCREW.

(B8) 7716-14 X
018-1812-07-0

=

(1) 2-1/8 (54) DIA. WASHER
097-0940-00-0

3/4-10 X 1-1/4 LG. 3B0°
CAP SCREW

077-1930-05-0

NYLON LOCKING

APPLY LOCKING

I-1/4 LG 360 NYLON LOCKING S[REW“*\\\\\F
e

040-2280-00-0
(2) 046-5130-01-0 GSKT
(4) 018-1810-07-0

NYLON LOCKING
7/16-14 X 1 LG SCR

217-3007-00-0
040-0180-00-0
008-0571-00-0 ——— |

048-0070-000 ——— |

|

|

== il

T
1

27741
o/
%

~—250-8040-00-0

037-1530-00-0

A=l

— 040-2240-00-0

ez

077*2750*01*044\\\\\\\\\\\
142*0160*00*044‘\\\\\\\\\\

596-2540-00-0 —

(2) HOLES 578-11

X 1.25 DP

CUSE MINIMUM SAE GRABE 5 SCREWS)

044-0260-00-0
250-0409-00-0
017-0300-00-0
097-0830-01-0

(1) 5/8-11 X 1-1/4 LG. 360°
NYLON LOCKING SCREW
018-2412-07-0

031-0980-00-0 (51 TEETH)

SEE PLATE NO.7486

FOR WIRING SCHEMATIC

250-0214-06-0
008-

0561-00-0

. —077-5000-00-0
T 250-0214-00-0

2896-2540-00-0
(35 077-2750-01-0

J——(2) 7/16-14 X 1" LG 360° n
' NYLON LOCKING SCREW =
018-1810-07-0 N
T
217-0501-00-0 1
3/4 NPT DIL FILL . <~ 4,50 =2 00~
S LEVEL PLUG | (4> #4 X 1/4 LG SCREW 4 00—
NOTE ; 018-5002-00-0
USE SAE EP-90 DR 80W-90 DIL AND
FILL GEARBOX TO DIL LEVEL PLUG. A
APPROXIMATE DT CAPACITY IS 4 QUARTS, 101-0082-00-0
MOUNT ING

FACE OF

LOCATION OF SERIAL NUMBER
101-1730-00-0

374 NPT MAGNETIC DRAIN
217-0501-08-0

PLUG

HALE TYPE
PLATE 907AA

1444

";[J(;'ZX>"

COMPANIDON FLANGE

(4) MOUNTING HOLES
(2) EACH SIDE
5/8-11 X 1.25 0P
CUSE MINIMUM

SAE GRADE S5 SCREWS)

SERTIES

I

250-8010-00-0

|« — 537-1750-00-0
|y ———(2) 200-2450-00-0
H——(2) 040-8210-00-0

rAOO—

DRIVE SHAFT FULL RANGE

MOUNTING PAD FOR OPTIDONAL
PRIMING PUMP

G SHIFT SHAFT

25070214706704—////////////;
%

537-1740-00-0

028-0050-00-0

11016000204////

037-1341-00-0
115-0090-00-0

040-2109-00-0
028-0041-02-0

(1) 018-1816-02-0
7/16-14 X 1 374 LG SCR

031-0970-00-0 (41 TEETH)

GIKARBOX

2) 018*1810*19*0444////

D
CENTER
LINE OF
OUTPUT

SHAFT

00B-0053-02-0 F E
(4) 018-1810-07-0
7/16-14 X 1 LG SCR B
NYLON LOCKING
039-0050-00-0
ERONT & _REAR FEMALE PILOT|GRADE 8 SCREW|BOLT CIRCLE
042-0060-00-0 SPICER SERIES
COMBINATIDON FLANGES| BIAMETER 0Ty | SIze | DIAMETER
1600 6 5/8 8 3/8 6 1/8
(1) 1/2-20 X 172 LG. 3607 1700 7 3/4 8 3/8 7 1/4
NYLON LOCKING SET SCREW 500 737 e 716 74
018-2104-61-0
045-5060-00-0 GSKT
HALE PRODUCTS, INC.
A Unit of IDEX Corporation
Lonshohocken, PA 18428 LUSA
00-455| A |RELEASE FOR PRODUCTION  |DJK|5-15-00 | MAL S
ORAWN DK ST7H ‘
ECO NO|REV CHANGED FROM BY | DATE | APVD (@ BEEmuamumre  crememt|0ATE 7160 | SCALE FULL




TD Q B u E A N D Q p M L I M I TS THIS PRODUCT AND ITS COMPONENTS ARE PROTECTED BY ONE OR MORE

OF THE FOLLOWING U.S. PATENTS AND DTHER PATENTS PENDING:
EXCEEDING THESE LIMITS OR FALLLRE 10 4,200,282 4,311,440 4,337,830 4,587,852 4,653,978
W A R N I N E FOLLOW THE RECOMMENDATIONS OUTLINED
IN THIS DRAWING COULD DAMAGE THE LNIT
—_— AND RESULT IN PERSONAL INJLRY.
HALE TYPE RGAE-10 ONLY

MAXIMUM GEARBOX INPUT TORGUE (ROAD POSITION): 16000 LB-FT
MAXIMUM STATIC TORGUE ON AUXILIARY OUTPUT SHAFT: 2300 LB-FT
MAXIMUM RATED HORSEPOWER: 450
MAXIMUM ALLOWABLE RPM: 4000

SEE HALE FORM F-72 “MAXIMUM ALLOWABLE PUMP PRESSLRE, ENGINE HP ANDO
TORGUE LIMITS FOR HALE CENTRIFUGAL PUMPS” FOR ADDITIONAL INFORMATION.

SEE HALE PLATE NO. 766 FOR THE STANDARD HALE TYPE RGA MIDSHIP 031-0970-00-0 SLIDING GEAR (41 TOOTH)
SPLIT SHAFT POWER TAKE-OFF WITH RATIOS FROM | 1.58 TO 1:2.28

159-1540-00-0 SPACER
044-0260-00-0 - AIR VENT

046-6020-00-0 - GASKET
008-0730-00-0 - BEARING CAP
018-1812-07-0 - 7/16-14NC X 1-1/4 LONG HEX HEAD

CAP SCREW (B REOD) - WITH 360° NYLON LOCK / SEAL
008-0730-01-0 - REAR BEARING CAP 250-0310-00-0 - BEARING
250-0409-00-0 - BEARING 206-2540-00-0 - OIL SEAL
077-2950-01-0 - RETAINING RING § 037-2000-00-0 - OUTPUT SHAFT - 2-10 SPLINE
01-1730-00-0 - CAUTION LABEL <2 REGD) o000 CLARIN KL ASSEVELY T T 097-0940-00-0 - WASHER - 2-1/8 (54 MM) OUTSIOE DIA.
~0580-00- 018-2612-01-0 - 3/4-10NC X 1-1/4 LONG SAE
m =
—0570-00- GRADE B HEX HEAD CAP SCREW - NYLON LOCKING
( & CAUTION 004-0570-00-1 DRIVE LNIT HOUSING |
; DTS e B 044-1021-00-1 DRIVE LNIT COVER TIGHTEN T0 50 LB-FT (67 N-H) WHEN INSTALLING
B "USE DMLY THE PROPER SIZE AND 046-6370-00-0 DRIVE LNIT COVER GASKET - ORIVE FLANGE. USE LOCTITE 242 (BLUE) MEDIUM
018-1810-07-0 - 7/1B-14NC X 1" LONG HEX HEAD QUANTITY AS INDICATE! 018-2014-07-0 1/2-13NC X 1-1/2 LONG STRENGTH THREADLOCKER (DR EOUIVALENT) IN
CAP SCREW WITH 360° NYLON LOCK ~ SEAL (6 REOD) ZINC PLATED HEX HEAD CAP SCREW (6 REOD) T T ADDITION TO THE NYLON LOCKING INSERT. MAKE
097-0250-00-0 - LOCKWASHER <& REOD) NYLON LOCKING (NOT SHOWN IN THIS VIEW) SURE THE WASHER IS SEATING AGAINST DRIVE
0a4-0180-00°0 - LIVER 031-1040-00-0 INTERMEDIATE GEAR (40 TODTH) FLANGE AND NOT AGAINST END OF SHAFT
046-0030-00-0 - GASKET RLVRYS U s30T PATTERN Mg HELE S170 AT MATER 250-8040-00-0 - BEARING ASSEMELY
WATING FLANGE. 00 NOT LSE 3/8 BOLTS. I 716 HOLES 037-1530-00-0 - INTERMEDIATE SHAFT
040-2280-00-0 - O-RING - NO. 228 (BLNA-N)
088-0040-00-0 - COOLING TLBE ADAPTER 097-1330-00-0 - WASHER 199-1460-00-0 - SPACER
(2 REOD) - 1/2* 0.0. TUBE TO 1/2 NPT 018-1810-07-0 - 7/16-14NC X 1* LONG HEX HEAD 040-2240-00-0 ~ O-RING ~ NO. 224 (BUNA-N)
007-0100-00-0 - GEARBOX COOLING TLBE CAP SCREW WITH 360° NYLON LOCK / SEAL ) - 031-0970-00-0 - SLIDING GEAR (41 TOOTH)
172" 0.0. X .035 WALL TYPE L COPPER 046-5130-01-0 - GASKET ‘H‘ f 046-5130-00-0 - GASKET
018-1822-02-0 - 7/16-14NC X 2-1/4 LONG SPEED COUNTER CONNECTION - SEE HALE PLATE NO. G10AA -5000-00-0 -
ZINC PLATED HEX HEAD CAP SCREW (2 REOD) 077°3000-00-0 = RETAINING RING
E@H FOR PROTECTION DLRING SHIPPING ONLY 008-0571-00-0 BEARING CAP @L 077-2750-01-0 - RETAINING RING (3 REOD)
j (OOLING TUBE APPLICATION INFORMATION 296-2540-00-0 - DIL SEAL e
n PUMP INSTALLER TO CONNECT ONE END OF CODLING _0160-00- ? [— 008-0561-00-0 REAR BEARING CAP
TI A TUBE TO DISCHARGE SIDE OF PLMP AND OTHER END 142-D1E0-00-0 SLINGER RING I | 250-8010-00-0 - NEEOLE ROLLER BEARING
TO SUCTION SIDE. LSE AT LEAST 3/8" 1.0 077-2750-01-0 - RETAINING RING | —
Ti y | TUBING TO ENSLRE ADEDUATE WATER FLOW. | L= 1
| A ORAIN VALVE MUST BE PROVIODED SO THAT COOLING 537-1740-00-0 - SLIDING GEAR SHAFT I — 537-1750-00-0 TAILSHAFT
LI - = AL WATER CAN BE DRAINED OLRING FREEZING WEATHER Ry - 1 = —— 250-0214-06-0 - BEARING
FOR FIRE PUMPS AND SIMILAR APPLICATIONS, LSE OF THE | [ — 250-0214-00-0 - BEARING
5 |
‘ — COOLING TUBE IS RECOMMENDED FOR ALL INSTALLATIONS. . e = | 005-2540-00-0 - DIL SEAL
] ] FOR APPLICATIONS WHERE COOLING WATER IS NOT AVAILABLE -0214-06-0 - | 1 1810-07-0 - 7/16- B
‘ 00 NOT EXCEED 200 WP FOR CONTINUOUS OUTY SERVICE LNDER I é i [AE‘EEQE;“(TRQDD 77f13§ﬁNgﬁéalNytEmGngé ﬂEAL
STANDARD AMBIENT CONDITIONS. FOR EXTREMELY HIGH OR LOW -
E AMBIENT TEMPERATLRES, PLEASE CONSULT THE FACTORY. 2 g == 1h
~ 018-1810-07-0 = 7/16-14NC X 1" LONG N 200-2450-00-0 - SHIFT INDICATOR SWITCH (2 REOD)
E HEX HEAD CAP SCREW (4 REOD) - WITH S
=3 ———— 217-0501-00-0 - 3/4 NPT OIL LEVEL PLUG 360° NYLON LOCK ~ SEAL : 040-0140-00-0 - SEAL RING (2 REOD)
| | Y (NOT SHOWN) - LOCATED DN FAR SIOE OF GEARBOX A = 005-0830-01-0 - SWITCH PLATE (2 REGD)
=imisimimliss — PLEASE NOTE - GEARBOX IS SHIPPED WITHOUT OIL - - 045-0050-00-0 - SWITCH PLATE GASKET (2 REGD)
| APPROXIMATE DIL CAPACITY: 8 GUARTS 028-0050-00-0 - ROO END 0B-0052-02-0 - SHAFT P
/ ™ FILL WITH SAE 90 EP DR BOWSO EP GEAR LLERICANT 405 1.0. X .44 THICK +
018-5002-00-0 NO. 4 X 1/2 LG. ROLND CHECK OIL LEVEL REGLLARLY 037-1341-00-0 - GEARSHIFT SHAFT 033-0180-00-0 - SWITCH BALL (2 REED)
HEAD ZINC PLATED DRIVE SCREW (4 REDD) UNDER NORMAL SERVICE CONDITIONS, CHANGE OTL AT SAME T:l 018-8040-00-0 - 7/16-14NC STLD (2 REOD)
101-0082-00-0 SERIAL NUMBER PLATE INTERVALS AS VEHICLE TRANSMISSION AND / OR AXLE VPS POWER SHIFT (STANDARD) 110-1800-02-0 - 7/16-14NC NUT (2 REOD)
SEE PLATES 533CA AND SO5CA FOR 039-0050-00-0 - SHAFT BALL
HALE 5 5w VPS PARTS LIST, CONTROL VALVE
NGB etk P?H‘gg“nzpagéfﬁm WIRING CONNECTOR FOR SHIFT INDICATOR SWITCH (TYP. 2 PLACES) AND INSTALLATION DETAILS 042-00B0-00-0 - SHAFT LOCK SPRING
T N A Rerebenns ST ORI IN THE FOLLOWING INDICATOR LIGHTS AND INSTRUCTION PLATES CPTIONAL MANUAL SHIFT AVAILABLE 018-2104-61-0 - 1/2-13NC X 1/2 LONG FLAT POINT
TiE PUP AL AT R EMPMW SeRloy ARE PROVIDED WITH THE LNIT FOR MOUNTING BY INSTALLER: T —— SETSCREW WITH 380° NYLON LOCK / SEAL INSERT
RICATTON-GEAR ALE PART ND. | GTY DESCRIPTION O A R R TAINED D EARSHIE T Shafy 046-5060-00-0 - CAP GASKET
FRONT MOUNT PUMPS- 30W NON- DETEREENT( 10 100A) o
WIDSHIP AND BODSTER PLMPS- SAE EP-00 OR 80W-00 200-0540-00-0 | 3 GREEN INDICATOR LIGHT (1 REDD - NOT SHOWN) WITH 360° NYLON LOCK / SEAL 217-0501-08-0 - 3/4 NPT MAGNETIC ORAIN PLUG
P%NGEAANEKJ’TBAPPEMD LUSRICANT 101-0281-000 | 1 SHIFT INDICATOR INSTRUCTION PLATE
101-0252-00-0 | 1+ | SHIFT INDICATOR INSTRUCTION PLATE - STO
2 MODEL NUMBER SERTAL NUMBER
: 101-0072-00-0 | L* | SHIFT INDICATOR INSTRUCTION PLATE - VPS SOME COMPONENTS IN SECTION VIEW ARE SHOWN DUT-OF-POSITION FOR CLARITY
PLEASE INILUDE THE MODEL NJVBER AND SERIAL NIMBER “ VPS INSTRUCTION PLATE IS REPLACED BY (1) ADDITIONAL
WHEN ORDERING PARTS DR REOLESTING INFORMATION 101-0252-00-0 INSTRUCTION PLATE FOR MANUAL SHIFT UNITS

SEE HALE PLATE NO. 745AA - WIRING SCHEMATIC FOR
SHIFT INDICATOR LIGHTS, FOR AODITIONAL OETAILS.

& WARNING ALL WIRING AND INSTALLATION OETAILS MUST CONFORM
e TO ALL APPLICABLE NFPA AND SAE STANDARDS.

VERIFY OPERATION OF ALL SHIFT INDICATOR LIGHTS AND ASSEMBLY DRAW I NG AND pARTS L I ST
INTERLOCKS BEFORE PLACING APPARATUS IN SERVICE H A L E T \( P E R G A E _ 1 O M I D S H I P P D W E R T A K E D ’: ’:

SEE HALE PLATE NO. 909AA FOR DIMENSTONS AND INSTALLATION DETAILS

ECO NO|[REV CHANGED FROM BY | DATE APVD

99-131] A RELEASED FOR PRODLCTION AJD| 5-18-89 | RET

HALE PROOUCTS, INC.
A Unit of IDEX Corporation
Conshohocken, PA 18428 USA
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HALE TYPE PVG PRIMING VALVE

101-0050-00-0
CINSTRUCTION PLATED

L

(2> 018-1205-44-0

31 4 [ 1/4-20 X 5/8 LG SCR

HAI.E

040-2090-03-D
SEAL RING

005-0830-02-0 SWITCH PLATE
INSTALL SWITCH PLATE WITH
COUNTER BORE SIDE FACING

042-0081-00-0 038-0171-00-0D

SPRING VALVE BOOY
040-1139-03-0
073-0041-00-0
PISTON SEAL RING
040-2140-03-0
SEAL RING 097-0170-00-0

WASHER-3/8

012-0160-00-0
T-HANDLE

018-1612-54-0
3/8-16 X 1-1/4 LG SET SCREW

| |
| |
![ HOUSING MOUNTING BOSSES [!
‘ AS SHOWN |
‘ o0 (2) 097-0160-01-0 ‘
| #10 WASHER |
‘ (2) 01B-1104-02-0 ‘
! 2.44 #10-32 X 1/2 LG SCR !
‘ HEX HO PLATED ‘
| / |
‘ MATING CONNECTCR NOT PROVIDED BY HALE ‘
I' | TAN BE PURCHASED AS HALE KIT # 546-1780-00-0 !
|| PACKERD WEATHER PACK SEALFD CONNECTIR: |
‘ B | (1) P/N: 12010873 (2 CONTACT) SHROLD HALF 200-2450-00-0 ‘
(2) P/N: 12124582 (16-14 GAGE) MALE TERMINAL SWITCH
| (2) P/N 12010293 (16-14 GAGE) LT GRAY CABLE SEAL !
! 1,38+~ 94 ——~—FACE OF B
USE A MINTMUM OF 14 AWG SXL, GX DR TXL A
’ 3/4 NPT CONNECTION MTG. HOLES
‘ SAE J1128 WIRE TYPE (NEAR STDE) 374 NPT EONNECTION — B N e T ons ‘
‘ <5.05) 1,75 —= ‘
I I
I I
| |
| |
* d
I I
! ECO NO|REV CHANGED FROM BY | DATE APVD A HALE PRODUCTS. INC |
| D1-035| A | REDESIGNED PLATE NO. 4B0FA|TKC|1-10-01 | MAL HALE / Unit of I0EX Corporation |
i PLA I E NO 480GB 01-081| B |crariFien switcH PLATE DRIENTATION.| DJK| 02-20-01] MAL \_/ Conshohocken, PA 18428 USA i
. COPRIGT © DRAWN [ TKC ST7F ‘
| 52 55 e e et re 0500 [ SCALE AL
- - 4 - 5 e 1 v ]



(2) 110-1600-02-0
NUT 3/B-16 HEX
(1) 018-1624-02-0 SCREW
(1) 018-8150-00-0 STLD
101-1580-00-0 GROUND STRAP
INSTRUCTION TAG ATTACHED HERE

7.454

217-0101-13-0
PLUG 178 NPT

.50

3.31

269%‘
% d

374 NPT SUCTION
CONNECTION TO
PRIMING VALVE

4.75

MO

DISCHARGE
LINT FACING DOWN

(SIZED FOR 2-1/2 HOSE)

12.75
BATTERY
CONNECTION
7.88
SOLENDID CENTER OF
CONNECTION MONTING L 5 39 — = CENTER LINE
HOLES
(FAR STOE S OF SLCTION
PONER 10— CONNECTION
MOTOR
| — (2) 064-6311-01-0
GRODVE PIN
XXX
200-0071-00-0 f ]+
{ SOLENDID Z @
H C_ N 2 _ —
m N — E ’
01-1810-01-0
: == BODY ASSEMBLY
250-9111-00-0
BEARING
(4) 130-0010-01-0
101-1580-00-0
PRIMER DECAL 4 ESP ROTOR VANE
537-0281-01-0
296-2710-00-0 SHAFT & ROTOR ASSEMBLY
SHAFT SEAL
VOLTAGE | AMPERES
PART NO. oC MAX. BODY ASSEMBLY
©|200-0042-00-0] _12 300 SHOWN DUT OF
PHASE FOR CLARITY
NOTES:

(1) 10-32 UNC TERMINALS
TOROLE TO 15-20 IN LBS MAX

(2) 5/16-18 UNC TERMINALS
TOROLE TO 50-60 IN LBS MAX

SOLENOID FASTENER
TORQUE SPECIFICATION

PLATE NO. 821AF

MOTOR ROTATION IS THE SAME FOR BOTH NEGATIVE AND POSITIVE

GROUND SYSTEMS.

WEIGHT OF PRIMING PUMP AND MOTOR IS 27 LBS. (¢ q
(.25 LITERS) PER

REVOLUTION OR 47,000 CU. IN. (770,000 CU. CM) AIR PER MINUTE.
VACUUM CAPABILITY: 24 IN. Hg (610 MM Hg).
SEE PLATE NO. 4B0 FOR HALE PVG OR PLATE NO. BI9
FOR HALE SPV PRIMING VALVE DETAILS.

THEORETICAL DISPLACEMENT IS (066 GAL.

TO AID IN LONG PRIMER LIFE AND PROPER PERFORMANCE,IT IS RECOMMENDED

12.2 Kg).

THAT THE PRIMING PUMP BE CLEANED YEARLY OR AFTER SO0 CYCLES

OF LSE.

SEPARATE THE PUMP BODY AND HEAD FROM THE MOTOR AND REMOVE

ANY BLACK BUILD UP OR CONTAMINATES WITH SAFETY KLEEN OR
STODDARD SOLVENT USE CARE TO REINSTALL THE VANES IN THE
SAME ORIENTATION AND TO GREASE THE SHAFT SEAL.
SEE PLATE NO. 838 FOR 24V PRIMING PUMP DETAILS.

513-0190-00-0 (SEE NOTE 7.)

MOUNT THE GROUND STRAP
ON TOP OF A FLAT WASHER.
SEE NOTE 7 OF INSTRUCTIONS.

A |
S
A MOUNTING PAO

J

VIEW "A-A"

MOTOR TO BE GROUNDED BY THIS SCREW

WHEN CHASSIS MOUNTED.
SEE NOTE 7 OF INSTRUCTIONS.

(2) 7/16 MOUNTING HOLES. SCREWS AND
FLAT WASHERS NOT FURNISHED BY HALE.

HALE TYPE ESP-12 PRIMING PUMP

INSTRUCTIONS:

W —

~

5

6

7

8

) USE A MINIMUM OF 1,2 TUBING FOR BOOSTER PUMPS.

) USE A MINIMUM OF 374 PIPE FOR MIOSHIP PUMPS.

) CONNECT TO HIGHEST POINT ON DISCHARGE OF MAIN

PUMP IF PRIMING WHILE THE PUMP IS STATIONARY.

CONNECT TO HIGHEST POINT ON THE SUCTION

NEAR THE IMPELLER EYE IF PRIMING WHEN THE MAIN

PUMP IS RUNNING.

A SHUT-OFF VALVE, SUCH AS A HALE PVG OR SPV PRIMING
VALVE, MUST BE LOCATED IN THE PRIMING LINE

BETWEEN THE PRIMING PUMP AND THE MAIN PUMP.

THE PRIMING PUMP MUST BE MOUNTED SO THAT THE

MOTOR SHAFT IS IN A HORIZONTAL PLANE WITH THE

PRIMING PUMP DISCHARGE FACING DOWN.

GROUND THE PRIMING PUMP TO THE TRUCK CHASSIS, USING THE
GROUND STRAP FLRNISHED. THE GROUND STRAP IS REGUIRED,
FROM THE TRUCK CHASSIS TO THE TERMINAL STUD ON THE
PRIMING PUMP.THIS IS TO INSLRE A GROUND FOR THE

MOTOR. THE CABLE IS SIZED FOR A 12 VOLT DC 300 AMP LOAD.
DURING THE PRIMING OPERATION (EVACUATING AIR),

0O NOT RUN THE MOTOR FOR MORE THAN 60 SECONDS.

ECO NOJREV CHANGED FROM BY] DATE | APVD [ECO NO[REV CHANGED FROM BY] DATE [ #PVD
01-172| D |REMOVED 24V DETAIL AND INFO [ERB| 4-03-0L | WAL [95-126] A | RELEASE FOR PRODLCTION _|ROT| 8-13-85 | RET
01-257| E |LUPDATED SOLENDIO EEN\E[T']UN CALLOUTS |OJK| DB-12-01| MAL o6-40| B %ﬁ%;énﬁ gESEM:;mEEE :gﬁssﬁ\‘f% AJ0| 3-1-96 MAL
01-258| F [\RUp 1NN O e O R | DK| D6-22-01| MAL £0_FRIVE /125 Wk FOR 2420

G, SO0 war e 00-555 | C |UPOATED PVG SWITCH 12V MOTOR | TC | 10-25-00] WAL

e
HALE
N

TFVRIGT ©

INC
oration
PA 183428 USA

s [’ | SCALE FuL

HALE PRODUCTS,
A Unit of IDEX Cor|
Conshohocken,

SOLENDID
CONNECTION

INSTALLATION DETAIL
TO MAIN PUMP PRIMING CONNECTION

" NOT FROVICED 8Y HALE

/70 SOLENDID CONNECTION

WATING COMECTOR NOT PROVIOED BY HALE
—— AN BE FLRDIASED AS WALE KIT ¥ S45-1780-00-0

PVG PRIMING
VALVE

374 NPT
SUCTION
CONNECTION

THE VACUUM HOSE,HOSE NIPPLES AND
HOSE CLAMPS ARE FLRNISHED BY HALE
ON THE GEARBOX MOUNTED PRIMING
FUMP .ON THE CHASSIS MOUNT PRIMING
PUMP, THE PRIMING VALVE CONNECTING
PARTS ARE FLRNISHED BY THE
APPARATUS BUILDER.

GROUND SCREW




HALE TYPE ESP-24 PRIMING PUMP

12.75
7.89 CENTER OF 7,450
101-1580-00-0 GROUND MOUNTING :
STRAP INSTRUCTION HOLES
TAG ATTACHED HERE 018-1624-02-0 (FAR SIDE) INSTRUCTIONS :
SCREW (2) 4,75 513-0190-00-0 (SEE NOTE 7.) S ——
BATTERY 1) USE A MINIMUM OF 1/2 TUBING FOR BOOSTER PUMPS
CONNECTION 2.38 ——=p=— [ENTER LINE 2) USE A MINIMUM OF 3/4 PIPE FOR MIOSHIP PUMPS,
OF SUCTION SOLENDID 3) CONNECT TO HIGHEST POINT ON DISCHARGE OF MAIN
POWER 1O CONNECTION CONNECTION MOUNT THE GROUND STRAP PUMP IF PRIMING WHILE THE PUMP IS STATIONARY.
MOTOR 217-0101-13-0 ON TOP OF A FLAT WASHER, 4) CONNECT TO HIGHEST POINT DN THE SUCTION
PLUG 1/8 NPT SEE NOTE 7 OF INSTRUCTIONS. NEAR THE IMPELLER EYE IF PRIMING WHEN THE MAIN
_6311-01- PUMP IS RUNNING.
r (ESD)DEEAF%“ 01-0 5) A SHUT-OFF VALVE, SUCH AS A HALE PVG DR SPV PRIMING
VALVE, MUST BE LOCATED IN THE PRIMING LINE
] e B BETWEEN THE PRIMING PUMP AND THE MAIN PUMP.
21 7 5) THE PRIMING PUMP MUST BE MOUNTED SO THAT THE
5 ; : == SoENoD — T MOTOR SHAFT 1S IN A HORIZONTAL PLANE WITH THE
@ ¥ A PRIMING PUMP DISCHARGE FACING DOWN.
CONNECTION 3 — 7) GROUND THE PRIMING PUMP TO THE TRUCK CHASSIS, USING THE
E j GROUND STRAP FURNISHED. THE GROUND STRAP IS REQUIRED,
Y i FROM THE TRUCK CHASSIS TO THE TERMINAL STUD DN THE
= PRIMING PUMP, THIS IS TO INSURE A GROUND FOR THE
@@? S MOTOR . THE CABLE IS SIZED FOR A 24 VOLT OC
=i Y | - 150 AMP LDAD.
B | - — - - F 6.50 —- 8) DURING THE PRIMING OPERATION (EVACUATING AIR),
_L o 5 DO NOT RUN THE MOTOR FOR MORE THAN B0 SECONDS.
501-1810-01-0
T o BODY ASSEMBLY
250-9111-00-0
BEARING A MOUNTING PAD
. |
(4) 130-0010-01-0 _VIEW "A-A"
101-1580-01-0 ESP ROTOR VANE
PRIMER DECAL - 537-0281-01-0 MOTOR TO BE GROUNDED BY THIS SCREW
WHEN CHASSIS MOUNTED.
S VILTAGE | AMPERES ZpL2TI0 000 SHAFT & ROTOR ASSEMBLY SEE NOTE 7 OF INSTRUCTIONS.
: D.C. MAX. DISCHARGE
-0062-00- MOUNT FACING DOWN (2) 7/16 MOUNTING HOLES. SCREWS AND
200-D0E2-00-0 2 =0 BODY ASSEMBLY (SIZED FOR 2-1/2 HOSE) FLAT WASHERS NOT FURNISHED BY HALE.
SHOWN OUT OF
NOTE - SOME COMPONENTS IN PHASE FOR CLARITY
SECTION VIEV ARE SHOWN OUT
OF POSITION FOR CLARITY
NOTES
(2010732 LNC TERMINALS 1) MOTOR ROTATION IS THE SAME FOR BOTH NEGATIVE AND POSITIVE WSTALLATICH BETHL
TORGLE TO 15-20 IN LBS MAX GROUND SYSTEMS. TO MAIN PUMP PRIMING CONNECTION
2) WEIGHT OF PRIMING PUMP AND MOTOR IS 27 LBS. (12.2 Kg). WALTING COWECTOR
%Suiél%lgg% }Egrég%ix 35 THEDRETICAL DISPLACEMENT 1S 08B GAL ( 25 LITERS) PER a4 Tl s BT
REVOLUTION OR 47,000 CU. IN. (770,000 CU. CM) AIR PER MINUTE. TO BATTERY & “B* CONNECTS
4) VACUUM CAPABILITY: 24 IN. Hg (610 MM Hg). 70 SOLENDID COMNECTION
S5) SEE PLATE NO. 480 FOR HALE PVG DR PLATE NO. 819 VACUUM PVG PRIMING . — wafine cowectoe wav provigen e e
FOR HALE SPV PRIMING VALVE DETAILS, s W — B B L S oo
A TS et Mol i

374 NPT (2) P/N: 12124582 (16-14 GACE ) MALE TERMINAL
surion 37 B (R [
CONNECTION SAE J1128 WIRE TYPE .

6) TO AID IN LONG PRIMER LIFE AND PROPER PERFORMANCE,IT IS RECOMMENDED
THAT THE PRIMING PUMP BE CLEANED YEARLY OR AFTER SO0 CYCLES
OF USE.SEPARATE THE PUMP BOOY AND HEAD FROM THE MOTOR AND REMOVE SOLENDIO
ANY BLACK BUTILD UP OR CONTAMINATES WITH SAFETY KLEEN OR CONNECTION
STODOARD SOLVENT . USE CARE TO REINSTALL THE VANES IN THE
SAME ORIENTATION AND TO GREASE THE SHAFT SEAL.

THE VACUUM HOSE,HOSE NIPPLES AND
HOSE CLAMPS ARE FLIRNISHED BY HALE
ON THE GEARBOX MOUNTED PRIMING

SOLENOID FASTENER 7) SEE PLATE ND. 821 FOR 12V PRIMING PUMP CONFIGLRATION, PUNP DN THE CHASSTS MOUNT PRIMING
PUMP, THE PRIMING VALVE CONNECTING
TORQUE SPECIFICATION PARTS ARE FLRNISHED BY THE
GROUND APPARATUS BUILDER.
ECO NO|REV. CHANGED FROM BY | DATE APVO GROUND SCREW
01-172| A | RELEASE FOR PRODUCTION  |ERB| 4-03-D1 | NAL HALE A uﬁ’?iEOT?EE&TEE’)PIQEét lon ¢
C 1 28 LSA PRIMING

01-257| B | UPDATED SOLENDID CONNECTION CALLOUTS [DJK | 06-12-01] MAL onshohocken, PA
P I | E \ 9 3 8 o12m| ¢ | ‘WSRO Disgw et | T PR
- Y IS HINTED ON THE UFP GEARRX, -22- 07 10 o RSB O used T
d i B0tk e LR B R [ SCALE :FucL




.688 DIA. HOLE FOR INDICATOR LIGHT INSTRUCTIONS FOR INSTALLING LIGHT SWITCH MAINTENANCE INSTRUCTIONS ELECTRICAL INFORMATION
HOLE IN PANEL TO BE 1,00 MINIMUM DIA. I~ MAKE SURE 200-2650-00-0 COLLET FITTING IS TIGHTENED INTO TEST THE RELIEF VALVE OFTEN TO BE SURE THAT IT MOVES FREELY. THE HALE 200-2262-00-0 LIGHT SWITCH IS INTENDED FOR LSE
TO CLEAR RETAINING NUT WHEN INDICATOR THE 044-0123-00-0 VALVE COVER. BACK OFF I TO 1-1/2 TURNS. | | TO DO THIS, FIRST TURN THE ADJUSTING HANDWHEEL CLOCKWISE AS ONLY WITH THE HALE PROVIDED INDICATOR LIGHT. ELECTRICAL
LIGHT IS MOUNTED 10 INSTRCTION PLATE o= INSTALL THE 200-2262-00-0 LIGHT SWITCH IN THE COLLET FAR AS POSSIBLE. NEXT, BRING THE PUMP PRESSLRE LP 10 150 PST CHARACTERISTICS: 3 AMPS AT 28 VOLTS OC, NORMALLY CLOSED
FITTING. LEAVE THE COLLET HOLDING THE LIGHT SWETCH AN TURN THE HANDWHEEL COUNTERCLOCKWISE UNTIL THE RELIEF
o RELTEF SLIGHTLY LOOSE SO THAT LIGHT SWITCH CAN BE MOVED IN VALVE OPENS. ALSO VERIFY THAT INDICATOR LIGHT IS OPERATING. THE STANDARD HALE 200-0540-03-0 AMBER INDICATOR LIGHT
yave AND OUT FOR ADJUSTMENT. TLRNING THE HANDWHEEL CLOCKWISE AND COUNTERCLOCKWISE AT 150 IS INTENDED FOR 12 VOLT OC SERVICE.
3- CONNECT THE PANEL MOUNTED INDICATOR LIGHT OR A SUITABLE PSL WILL CAUSE THE RELIEF VALVE AND CONTROL VALVE TO OPERATE. REPLACEMENT 12 VOLT BULB S HALE PART NO. 200-0540-02-0.
TEST LIGHT TO THE SWITCH TERMINALS. WITH THE LIGHT SWITCH | | THLS WORKING ACTION MAKES SLRE THAT THE VALVE MOVES FREELY FOR 24 VOLT OC SERVICE LSE BLLE PART NO. 200-0540-09-0
PULLED NEARLY ALL THE WAY OUT, THE LIGHT SHOLLD BE LIT. AND HELPS TDO ENSURE PROPER DPERATION '
2 4= WITH THE PUMP NOT RUNNING AND THE RELIEF VALVE FULLY THE PM_CONTROL SHOULD BE LUBRICATED AT LEAST EVERY 6 MONTHS
HIGHER m CLOSED (AS SHOWN), PUSH THE LIGHT SWITCH IN LNTIL THE TO 00 THIS, TURN THE HANDWHEEL CLOCKWISE AS FAR AS POSSIBLE CIRCUIT PROTECTION (FUSES, CIRCUIT BREAKERS, ETC.) IS
N LIGHT GOES OUT. HOLD THE COLLET FITTING WITH A WRENCH AND APPLY A LITHIUM BASE GREASE WITH 17 TO 3% MOLYBEDENUM RECOMMENDED, BUT IS NOT THE RESPONSIBILITY OF HALE PRODUCTS
TO PREVENT IT FROM TURNING, AND TIGHTEN THE COLLET. DISLLFIDE ON THE THREADED PART OF THE ADJUSTING STEM.
2 5- DISCONNECT THE ELECTRICAL CONNECTOR. TIGHTEN THE ENTIRE SOME RECOMMENDED LUBRICANTS: INCLUDE POVER CONNECTION SELECTION AND INSTALLATION OF ELECTRICAL COMPONENTS AND
o COLLET FITTING | T0 L-1/2 TURNS. THE SWITCH IS NOW IN THE 0OV CORNING BR2-PLUS INPERIAL NO. 777 SEE ELECTRICAL INFORMATION WIRING OTHER THAN THAT PROVIDED IS NOT THE RESPONSIBILITY
PROPER POSITION. RECONNECT THE ELECTRICAL CONNECTOR FISKE - LUBRIPLATE NO. 3000 || MOBIL - MOBILGREASE SPECIAL \ OF HALE PRODUCTS. SYSTEM DESIGN AND INSTALLATION MUST BE
5~ VERIFY PROPER OPERATION OF THE RELIEF VALVE AND INDICATOR SHELL SUPER DUTY GREASE || SLN DIL - SUNOCO MOLY NO. 2P DONE ONLY BY PROPERLY GUALIFIED PERSINS
LIGHT BEFORE PLACING APPARATLS IN SERVICE.
0
£ DRAIN CONNECTION NOTES / 042-0110-00-0 DUTER SPRING Ve PUMP OPERATOR'S PANEL
BOTH THE PRIMARY AND SECONDARY DRAIN CONNECTIONS REQUIRE 042-0100-00-0 INNER SPRING
750 DIA. SEPARATE AND INDEPENDENT DRAIN VALVES. DO NOT CONNECT 7O 242-0050-00-0 DIAPHRAGM CLAMP 101-0062-01-0 INSTRUCTION PLATE
A COMMON ORAIN, INCLUDING PUMP MASTER ORAIN. 046-0130-00-0 DIAPHRAGH vV 200-0540-03-0 INDICATOR LIGHT ASSY.

THE PRIMARY DRAIN ALLOWS THE @G RELIEF VALVE AND PM CONTROL

0387-0220-00-0 WASHER
VALVE TO DRAIN. THE SECONDARY DRAIN ALLOWS THE VENT LINE TO

018-1214-45-0 SCREW

019100~ 110-1205-11- NUT
THE WATER TANK TO DRAIN. THE VENT LINE CANNOT ORAIN THROUGH 036-0191-00-0 VALVE 512-0070-00-0 HANDWHEEL ASSY
+281 DIA. - (4) HOLES THE PRIMARY ORAIN BECAUSE OF THE CHECK VALVE, WHICH CLOSES BUSHING - INCLUDED WITH /
FOR PANEL THICKNESSES OVER .125, SCREWS LONGER THAN THE THE THE VENT LINE 7O HOLO VACUUM WHEN PRIMING THE PUMP 538-0780-00-0 CONTROL BODY :EB
(4) 174-20 X 5/B SCREVS SUPPLIED BY HALE WILL BE REGUIRED, 538-0700-00-0 CONTROL BODY 064-6310-00-0 PIN — [{
THE HALE DV7 ORAIN VALVE IS RECOMMENDED. THE DV7 HAS
MAINTAIN AT LEAST .38 THREAD ENGAGEMENT IN SPRING HOUSING 2 INGEPENDENT DRATN PORTS CONVROLLED BY A SINGLE KNDB, 018-1422-02-0 SCREW (4 REQD) \ N
AND IS INTENDED FOR THIS TYPE OF APPLICATION. FOR MORE
INSTRUCTION PLATE AND PANEL MOUNTING BETAILS INFORMATTON, SEE CURRENT REVISION OF HALE PLATE NO. 8OOA %

o
Z/.
gzl
aiduhdy
AU\ RN
110-7011-00-0 ADJUSTING NUT
062-0090-00-0 SPRING HOUSING
250-8002-00-0 THRUST BEARING L
097-01B0-00-0 WASHER

VENT LINE TO WATER TANK (38 DIA. TUBING - NOT PROVIDED BY HALE)
MAKE SURE THE TANK CONNECTION IS VENTED TO THE ATMOSPHERE AND IS
ABOVE THE TANK WATER LEVEL AT ALL TIMES - THIS LINE MUST DRAIN
NATURALLY AND COMPLETELY TO PROTECT FROM FREEZING WHEN NOT IN USE

PORTS IN THE CONTROL BOOY AND RELIEF VALVE
BODY ARE SHOWN OUT OF POSITION FOR CLARITY

038-1550-00-0 CHECK VALVE

082-0257-02-0 ELL INSTALL WLTH FLOW ARROWS 077-1120-40-0 RETAINING RING 041-0241-00-D ADJUSTING STEM
082-0214-02-0 BUSHING IN THIS DIRECTION 082-0107-02-0 CONNECTOR J 097-1150-00-0 SEALING WASHER SEEK%EEINTTHEENEAANDESE LIUNBSETIREUACTTEIDDNS
082-3051-00-0 ORIFICE FITTING 082-0206-02-D CONNECTOR [ 018-120 0 SCREW (4 REDD)
040-2390-00-0 O-RING P — | | | I SEE INSTRUCTION PLATE AND
WHEN REPLACING THIS O-RING L — PANEL MOUNTING DETAILS
COAT BORE WITH MOLY GREASE G4 1
018-1812-02-0 SCREW (4 REOD) // PM CONTROL VALVE
046-0080-00-0 GASKET 082-0207-02-0 TEE _—

INSTALL THE PM CONTROL VALVE AT A LEVEL
| THAT IS HIGHER THAN THE OG RELIEF VALVE

| | I | THE PM CONTROL VALVE AND THE LINES ATTACHED

042-0550-00-0 SPRING

040-2420-00-0 O-RING el SECONDARY DRAIN CONNECTION

040-2130-03-0 O-RING 174 NPT - SEE NOTES MUST DRAIN NATLRALLY AND COMPLETELY T0
040-2420-00-0 O-RING = PROTECT FROM FREEZING WHEN NOT IN LISE
* 538-1400-00-0 POPPET MATING CONNECTOR I

040-1130-03-0 O-RING
RO PP 077-0750-21-0 RETAINING RING
MAGNET AND PLUG - INCLUDED

010-0080-01-0 STRAINER

NOT PROVIDED BY HALE

- 4 2 WITH 538-1400-00-0 POPPET |
f PLUMP 073-0011-00-0 PISTON N
{ ° — 044-0123-00-0 VALVE COVER
) i A\ 200-2650-00-0 COLLET FITTING
§ A L DISCHARGE N [ _ ELECTRICAL CONNECTOR I
) | ‘ PROVIDED WITH LIGHT SWITCH INSTRUCTIONS FOR SETTING OG RELIEF VALVE
1 200-2262-00-0 LIGHT SWITCH REF: PACKARD WEATHER PACK 12015732 Il
N 6.81 U U & SEE INSTALLATION INSTRUCTIONS INSTALLER CAN REMOVE THLS CONNECTOR L= 10 SET THE RELIEF VALVE, BRING THE PUMP UP TO DESIRED
| PRESSLRE 040-2380-00-0 TRING AND REPLACE WITH AN APPROPRIATE OPERATING PRESSLRE. USE THE DISCHARGE PRESSURE GAUGE.
— b 077-3830-00-0 RETAINING RING SEALED CONNECTOR AS REGUIRED 2- DNCE YOU HAVE REACHED THE DESIRED OPERATING PRESSLRE DN
- THE PUMP DISCHARGE PRESSURE GAUGE (WITH OR WITHOUT THE
N ‘ 082-0140-02-0 NIPPLE 3/8 OIA. TUBING (NOT PROVIDED BY HALE) mggmm PLMP DISCHARGING WATER) SLOWLY MOVE THE ADJUSTING HAND-
\ = LINES MUST DRAIN NATURALLY AND COMPLETELY WHEEL COUNTERCLOCKWISE LNTIL THE RELIEF VALVE OPENS AND
a5 3 |55 082-0209-02-0 TEE TO PROTECT FROM FREEZING WHEN NOT IN LSE PRESSLRE THE AMBER PILOT LIGHT COMES ON.
Sl v\ — 082-0206-02-0 CONNECTOR , 3- TURN HANDWHEEL ABOUT 1/2 TURN CLOCKWISE LNTIL THE IND-
* EECE < ICATOR LIGHT GOES OFF. THE RELIEF VALVE WILL NOW OPERATE
Z 1 = pei — - = = - — = - 4 AT THE SET PRESSLRE.
- - - - - - - - - 4~ WHEN THE PUMP IS NOT IN DPERATION THE HANDWHEEL SHOULD BE
038-5215-00-0 HOUSING - IRON TURNED CLOCKWISE BACK TO A POSITION SLIGHTLY ABOVE THE
038-5215-01-0 HOUSING - BRONZE L 3.0 PRIl%RLPDTEA}NSE[EDNNNDET[ETSIDN NORMAL OPERATING PRESSURE.
5- WHEN THE PUMP IS RUNNING, A LIT INDICATOR LIGHT INDICATES
088-5010-00-0 COLPLING THE RELIEF VALVE S IN OPERATION
| .
REF: VICTAULIC STYLE 77, 3-1/2 INCH 038-0101-00-0 VALVE BODY 3
| | NETALL VALVE BV wiTH 6- READ THE DPERATING AND INSTRUCTION MANUAL FOR ADDITIONAL
046-0050-00-0 GASKET ‘ VENT FOLE DOWN AS. SHOWN OPERATING INSTRUCTIONS.
115-0080-00-0 FLANGE - 3 INCH NPT WARNTING FAILLRE TO FOLLOW THE INSTALLATION, OPERATION, LUBRICATION AND MAINTENANCE

REQUIREMENTS SET FORTH HERE AND IN THE OPERATING AND INSTRUCTION MANUAL
018-1824-02-0 SCREW (4 REGD) C MAY RESULT IN SERIOUS PERSONAL INJURY AND ~ OR DAMAGE TO EGUIPMENT

037-0190-00-0 LOCKWASHER (4 REOD) ALL INSTALLATION DETAILS MUST CONFORM TO APPLICABLE NFPA AND SAE STANDARDS
110-1800-02-0 NUT (4 REGD) NG RELIE’: VAL\/E VERIFY PROPER RELIEF VALVE OPERATION BEFORE PLACING APPARATUS IN SERVICE
ECO_NOJREV CHANGED FRON BY] DATE [ APVD ”Al HALE PRODUCTS, INC.

VI P35 RLTEE T 0T HALE TYPE P33 RELIEFR VALVE
RELEASED FOR PRODUCTION [AJD|5-18-G5| ROT A Unit of IDEX Corporation

PLATE NO 779AC WITH PM CONTROL VALVE ER[S] Seiimia fiofiis e B ot Lo et 2

>
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THIS PRODUCT AND ITS COMPONENTS ARE

PROTECTED BY U.S. PATENT ND

4,653,978

HALE TYPE TPM/P35 RELIEF VALVE SYSTEM

(1500 GPM CAPACITY)

MAINTENANCE

TEST THE RELIEF VALVE OFTEN TO BE SURE IT MOVES FREELY

THIS IS DONE BY TURNING THE CONTROL VALVE ADJUSTING HANDWHEEL
CLOCKWISE AS FAR AS POSSIBLE. BRING THE PUMP PRESSURE UP TO

150 PSI AND TURN HANDWHEEL COUNTERCLOCKWISE LNTIL

THE RELIEF VALVE OPENS.

TURNING THE HANOWHEEL CLOCKWISE AND COUNTERCLOCKWISE AT 150 PSI
WILL CAUSE THE RELIEF VALVE AND CONTROL TO OPERATE. THIS WORKING
ACTION FREES THE VALVE AND HELPS TO INSURE PROPER OPERATION
THE PM CONTROL SHOULD BE LUBRICATED AT LEAST EVERY SIX MONTHS
TURN THE HANDWHEEL CLOCKWISE AS FAR AS POSSIBLE AND BRUSH

A LITHIUM BASE GREASE WITH 1-37% MOLYBDENUM DISULFIDE

ON THE THREADED SHAFT WHERE INDICATED

DRAIN CONNECTION NOTES
BOTH THE PRIMARY AND SECONDARY ORAIN CONNECTION REOUIRE
SEPARATE AND INDEPENDENT ORAIN VALVES. DO NOT CONNECT TO A
COMMON ORAIN, INCLUOING PUMP MASTER DRAIN.

THE PRIMARY DRAIN ALLOWS THE OG RELIEF VALVE AND THE PM CONTROL
VALVE TO DRAIN. THE SECONDARY DRAIN ALLOWS THE VENT LINE TO THE
WATER TANK TO ORAIN. THE VENT LINE CAN NOT DRAIN THROUGH THE
PRIMARY DRAIN BECAUSE OF THE CHECK VALVE, WHICH CLOSES THE VENT
LINE TO HOLO VACUUM WHEN PRIMING THE PUMP.

THE HALE DV7 DRAIN VALVE IS RECOMMENDED. THE DV7 HAS 7

ELECTRICAL INFORMATION
THE HALE 200-2262-00-0 LIGHT SWITCH IS INTENDED FOR LISE
ONLY WITH THE HALE PROVIDED INDICATOR LIGHT, ELECTRICAL
CHARACTERISTICS: 3 AMPS AT 2B VOLTS OC, NORMALLY CLOSED.

THE STANDARD HALE 200-0540-03-0 AMBER INDICATOR LIGHT IS
INTENDED FOR 12 VOLT DC SERVICE. REPLACEMENT 12 VOLT BULB
IS HALE PART NO. 200-0540-02-0. FOR 24 VOLT DC SERVICE USE

.688 OIA HOLE FOR INDICATOR LIGHT. HOLE
IN PANEL TO BE 1.00 DIA MINIMUM TO CLEAR
RETAINING NUT WHEN INDICATOR LIGHT IS
MOUNTED TO INSTRUCTION PLATE

T0 GROUND PR A INDEPENDED ORAIN PORTS CONTROLLED BY A SINGLE KNOB AND IS
DOH- CORNING BR3-PLL, IMPERIAL #777 INTENDED FOR THIS TYPE OF APPLICATION. FOR NORE INFORMATION,
- LUBRIPLATE-FISKE #3000,  MOBIL-MIBILGREASE SPECTAL SEE CLRRENT REVISION OF HALE PLATE NO. 800.
SHELL SUPER DUTY GREASE,  SUN DIL-SUNDCO MOLY #2EP
FROM INDICATOR SEE NOTE 3
LIGHT {FED WIRE)
019-0110-00-0
200-2271-00-0

513-0421-00-0

1> 018-1104-02-0 SV SENSHNG VALVE BLEED LINE TO THE TOP OF THE WATER TANK (ATMOSPHERE) ~
- 1104-02- S B

(1) 018-1110-02-0

¢1> 087-0160-01-0 _01B0-D1~ FIPE/ T TO DRAN VALVE READ INSTALLATION PARAGRAPH "DRAIN LINES”.
T (1) 097-0160-01-0 ~
¢1> 110-1100-02-0 o Y 80mas TEE |
(] IF THE APPARATUS UTILIZES AN “AROUND-THE-PUMP
242-0510-14-0 538-1431-00-0 PROPORTIONING SYSTEM*, INSTALL A THREE-WAY VALVE TO
TO SV SENSING VALVE
< rrw = @E‘ T 077-0620-44-0 038-1290-00-0 038-1550-00-0 | OUMP THE DRAIN WATER ON THE GROUND WHEN FOAM 1S USED.
) 097-0930-00-0 (41 5/I6-18 X 1-1/4 LG SCREW 082-0210-02-0
242-0081-00-0 = 042-0020-00-0 018-1412-02-0 PMD CONTROL VALVE
110-7610-00-0 = (4) 018-1814-02-0 %g’ggg’gg’g INSTALL THE PMD CONTROL VALVE AT A LEVEL HIGHER
— (4) 097-0250-00-0 217-4003-05-0 THAN THE MAIN RECIEF VALVE SO THAT THE CONTROL
ot C14-0100-00-0 242-0750-00- 0 VALVE AND TUBING LINES WILL ORALN NATLRALLY
082-0107-02-0 .~ 544-0100-00- THESE TWO DRAIN DPENINGS MUST BE | AND COMPLETELY. THIS IS IMPORTANT TO PREVENT
@ lo— 046-5250-00-0 GSKT LVIYI Im| CONNECTED TO A SEPARATE DRAIN DAMAGE FROM FREEZING.
046-0030-00-0 GSKT. < N 040-1143-00-0 ‘IAIA I“““ VALVE. SEE ORAIN CONNECTION NOTES

[ ——— 040-2340-00-0
S~ 077-0750-21-0

115-0080-00-0
4) OIB*IBIB*OZ*D*E \

042-0560-00-0

040-1160-03-0 044-1220-00-0 4 FROM PG30 018-1820-02-0
073-0190-01-0 010-0080-01-0 5] RELIEF VALVE
f————038-1010-01-0 \V4
3+ NPT THREAD A | ——038-0281-00-0 — '/ FROM P35

-._T0
T ATvOSPHERE

SV SENSING VALVE
MOUNTING HOLE

E IN AN “UP" POSITION.
\ \ (4) 7/16-14 X 3" LG SCREW
PG30 018-1830-02-0
\ RELIEF VALVE \
6.56 \
ééf (2> 097-0440-00-0
3.00 N

N ﬁf 046-0050-00-D  GASKET
‘ ! T~ 115-0080-00-0

1800-02-0 —/ﬁ;,ﬁ W ij

NPT CONNECTION

(4) 110-
3

INSTRUCTIONS FOR SETTING TPM RELIEF VALVE SYSTEM

1- SET THE WHITE PRESSURE INDICATOR ON THE PMO CONTROL VALVE TO A POSITION SLIGHTLY
ABOVE THE NORMAL OPERATING PRESSURE. DO THIS EVEN BEFORE YOU [NCREASE THE PUMP
ENGINE RPM.

2- ONCE YOU HAVE REACHED THE NORMAL OPERATING PRESSURE USING THE PUMP DISCHARGE
PRESSURE GAGE(WITH OR WITHOUT THE PUMP DISCHARGING WATER) SLOWLY MOVE THE
ADJUSTING HANDWHEEL COUNTERCLOCKWISE UNTIL THE RELIEF VALVE OPENS AND THE PILOT
LIGHT COMES ON AND PRESSURE GAUGE GOES DOWN A COUPLE OF PST

3- SLOWLY TURN HANDWHEEL CLOCKWISE UNTIL THE PILOT LIGHT GOES OFF AND PRESSLRE GALGE
RETURNS TO SET. THE RELIEF VALVE WILL NOW OPERATE AT THE SET PRESSURE.

4- WHEN THE PUMP IS NOT IN OPERATION THE HANDWHEEL SHOULD BE TURNED CLOCKWISE BACK
TO A POSITION SLIGHTLY ABOVE THE NORMAL OPERATING PRESSLRE.

5- WHEN THE PUMP IS RUNNING, A NON FLASHING PILOT LIGHT INDICATES THE INTERNAL OG RELIEF
VALVE IS IN OPERATION. THE PILDT LIGHT WILL FLASH WHEN BOTH THE INTERNAL OG RELIEF
VALVE AND THE EXTERNAL PG30 DUMP VALVE ARE OPERATING

6- READ INSTALLATION AND OPERATION MANUAL FOR ADDITIONAL OPERATING INSTRUCTIONS

7- IF THE TPM RELIEF VALVE SYSTEM IS TO BE USED WITH DETROIT DIESEL ELECTRONIC CONTROLS
(DDECY, BE SURE TO READ THE SPECIAL INSTRUCTIONS IN THE MANUAL

INSTRUCTIONS FOR INSTALLING LIGHT SWITCH

1- MAKE SURE 200-2650-00-0 COLLET FITTING IS TIGHTENED INTO THE 044-0123-00-0 VALVE COVER.
BACK OFF 1 TO 1-1/2 TURNS

2- INSTALL THE 200-2262-00-0 LIGHT SWITCH IN THE COLLET FITTING. LEAVE THE COLLET HOLDING THE
LIGHT SWITCH SLIGHTLY LOOSE SO THAT LIGHT SWITCH CAN BE MOVED IN AND OUT FOR ADJUSTMENT.

3- CONNECT THE PANEL MOLNTED INDICATOR LIGHT OR A SUITABLE TEST LIGHT TO THE SWITCH TERMINALS.
WITH THE LIGHT SWITCH PULLED NEARLY ALL THE WAY OUT, THE LIGHT SHOULD BE LIT.

4~ WITH THE PUMP NOT RUNNING AND THE RELIEF VALVE FULLY CLOSED (AS SHOWN), PUSH THE LIGHT

SWITCH IN UNTIL THE LIGHT GOES OUT. HOLD THE COLLET FITTING WITH A WRENCH TO PREVENT IT FROM
TURNING, AND TIGHTEN THE COLLET

5- DISCONNECT THE ELECTRICAL CONNECTOR. TIGHTEN THE ENTIRE COLLET FITTING | TO 1-1/2 TURNS. THE
SWITCH IS NOW IN THE PROPER POSITION, RECONNECT THE ELECTRICAL CONNECTOR

6- VERIFY PROPER OPERATION OF THE RELIEF VALVE AND INDICATOR LIGHT BEFORE PLACING APPARATUS IN
SERVICE.

PLATE NO. 799BC

POSITION THE RELIEF VALVE TO ALLOW
THE SV SENSING VALVE TO BE MOUNTED

RELIEF VALVE

PUNP
SUCTION

040-2390-00-0
NOTE: WHEN REPLACING “0* RING
COAT THIS SURFACE WITH
HALE APPROVED GREASE
042-0550-00-0
040-2420-00-0
040-2130-03-0 44\

038-5215-00-0
040-2420-00-0
538-1400-00-0

SENSING VALVE MOUNTING SCREW
(1> 7/16-14 X 2" LG SCREW

062-0090-00-0

046-0130-00-0 DIAPHRAGM — 242 00507000

097-0220-00-0 WASHER

BULB PART NO. 200-0540-08-0

CIRCUIT PROTECTION (FUSE, CIRCUIT BREAKERS, ECT.) IS
RECOMMENDED, BUT IS NOT THE RESPONSIBLITY OF HALE PRODUCTS.

SELECTION AND INSTALLATION OF ELECTRICAL COMPONENTS AND
WIRING OTHER THAN THAT PROVIDED IS NOT THE RESPONSIBILITY OF
HALE PRODUCTS. SYSTEM DESIGN AND INSTALLATION MUST BE DOONE

ONLY BY PROPERLY BUALIFIED PERSONS.

POWER CONNECTIDN
SEE ELECTRICAL INFORMATION

70 PG30 RELIEF VALVE SWITCH

064-6310-00-0
042-0110-00-0
048-1121-00-0
110-1008-06-0

.015-.030 CLEARANCE
BETWEEN NUT & WASHER

3
<
| | #
z
F 37
=} . LS 2
= \_ @©
z W j s
; .
n
®
750 DIA.
(4> 281 DIA HOLES
FOR PANEL THICKNESSES OVER .125, SCREWS

LONGER THAN THE (4) 1/4-20 X 5/8 LG SUPPLIED
BY HALE WILL BE REQUIRED. MAINTAIN AT LEAST
378 THREAD ENGAGEMENT IN SPRING HOUSING.

INSTRUCTION PLATE AND PANEL MOUNTING DETALS

j=—— PUMP OPERATOR’ S PANEL

INDICATOR LIGHT
200-0540-03-0

(1) 1/4-20 X 1-1/2 LG SCREW

097-0750-01-0 018-1214-12-0 TIGHTEN TO
519-0071-00-0 ) 100 IN-LBS
\« iz = ]
N ~ N

538-0790-00-0 CONTROL BODY

082-0206-02-0 CONNECTOR
082-0107-02-0 CONNECTOR

j TO SV SENSING VALVE
" PORT

TO SV SENSNG VALVE

"Q" PORT
082-0107-02-0
040-2390-00-0
< 077-3930-00-0

044-0123-00-0 VALVE COVER
N 200-2650-00-0 COLLET FITTING

{ PUMP 7

> 4

g 3.50 .
% | DISGHARGE

? PRESSURE 7

|\ 200-2262-00-0 LIGHT SWITCH
SEE INSTALLATION INSTRUCTIONS

o

077-0750-21-0
040-1130-03-0

N 073-001 1-00-0
\ 5.81 217-4D03-04-0
' THIS 1/8 NPT DRAIN OPENING MUST
3-1/2 IN VICTAULIC BE CONNECTED TO A SEPARATE ORAIN
CLAMP (STYLE 77> | VALVE  SEE ORAIN CONNECTION NOTES
6.75 oaa—aomﬂwyﬁ
(4 110-1800-02-0 ~ (4> 7/16-14 X 1-1/4 LG SCREW
(4 097-0250-00-0 3.0 ) 018-1812-02-0
038-0101-00-0
046-0050-00-0 GASKETJ’ N | NOTE: BE SURE THE ARROW ON THIS FLANGE MARKED
_0080-00-0 —— N | | h “TOP TPM" IS POINTING UP FOR PROPER ALIGNMENT.
115-0080-00-0 I
] \ 046-0080-00-0 GASKET
/L__LJ
(4) 7/16-14 X 2-1/2 LG SCREW \V4 3+ NPT CONNECTION
018-1824-02-0
PUMP SUCTION P35 RELIEF VALVE

038-0191-00-0 VALVE
018-1422-02-0 SCREW (4 REDD;i::::::::::ig
BUSHING - INCLUDED WITH —
538-0790-00-0 CONTROL BODY ———— ¢/

GREASE THESE
THREADS AS NOTED

010-00B0-D1-0
042-0100-00-0

110-7011-00-0

041-0241-00-0
250-8002-00-0

087-0180-00-0
077-1120-40-0
097-1150-00-0

SEE NOTE 3

ADJUSTING HANDWHEEL
512-0070-00-0

N— 110-1205-11-0

<<i:4*(4> 174-20 X 5/B LG SCREW

018-1205-44-0
101-0062-00-0

-NOTES--

ALL TUBING CONNECTIONS MUST BE MADE WITH 3/8” COPPER
TUBING OR 38" NYLON TUBING HAVING A 1/16” WALL AND
USING COMPRESSION FITTINGS. IF NYLON TUBING IS USED
MUST BE A FLEXIBLE GRADE OF NYLON-11, AND TUBING
INSERTS MUST BE USED TO KEEP THE WALL FROM
COLLAPSING WHEN THE FITTINGS ARE TIGHTENED

ALL WIRING SHOULD BE DONE IN ACCORDANCE WITH NFPA
SPECIFICATIONS. DO NOT USE LESS THAN 16 GAUGE WIRE
FOR THESE CONNECTIONS

ELECTRICAL CONNECTORS PROVIDED BY HALE WITH LIGHT
SWITCH REF: PACKARD WEATHER PACK SEALED

1-

IT

CONNECTOR: (1) P/N: 12015792 (2-CONTACT) TOWER HALF
(2) P/N: 12124580 (16-14 GAGE) FEMALE TERMINAL
(2) P/N: 12010293 (16-14 GAGE) LT GRAY CABLE SEAL

MATING CONNECTORS NOT PROVIDED BY HALE WITH
LIGHT SWITCH REF: PACKARD WEATHER PACK SEALED

CONNECTOR: (1) P/N: 12010873 (2-CONTACT) SHROUD HALF
(2) P/N: 12124582 (16-14 GAGE) MALE TERMINAL
(2) P/N: 12010293 (16-14 GAGE> LT GRAY CABLE SEAL

WARNING ~ FAILURE TO FOLLOW THE INSTALLATION, DPERATION, LUBRICATION AND MAINTENANCE

REQUIREMENTS SET FORTH HERE AND IN THE OPERATING AND INSTRUCTION MANUAL

MAY RESULT IN SERIOUS PERSONAL INJURY AND ~ OR DAMAGE TO EQUIPMENT

AL INSTALLATION DETAILS MUST CONFORM TO APPLICABLE NFPA AND SAE STANDARDS

VERIFY PROPER RELIEF VALVE OPERATION BEFORE PLACING APPARATUS IN SERVICE
ECO NO|REV. CHANGED FROM BY | DATE APVD =
97-62 | A |REDESIGNED PLATE NO. 799AA[MD [ 3-12-07 [ RET HALE A U}:{?\EEDE‘%%BE%TEC/WIEEStiDH
99-036| B |UPDATED PART REGUIREMENTS |JBS|2-26-93 | RET N Conshohocken, PA 18428 LSA
00-440| C |UPDATED PART REOUIREMENTS |OK [4-05-00 | MAL OVRIGT B GRAVN J0R STE

i 25 B gy AR PNTe 517750 [ o5 [SAE: FUUL

PLT_'E"FULL S12E




038-15680-10-0
HALE TYPE SPV SEMI-AUTOMATIC PRIMING VALVE
(WITH UNIVERSAL  MOUNTING ADAPTER)

046-0121-00-0 DIAPHRAGM
(20 HO-1800-02-0 7716714 NUT =1 435 0141-00-0 iij:044@231000 COVER
007-3370-00-0 ADAPTER —_| BODY 44j\\

A
(2) 018-8040-00-0 STUD\\\\\\\\\\\\§KTC
040-2260-00-0 SEAL RING ——| %

j 018-1004-32-0
#10-24 X 1/2 LG SCREW
010-0040-00-0 STRAINER ——|

~———5.08

3/4-14 NPTF e R : (8) 018-1406-02-0 M
FROM MAJOR PUMP - | 0/16-18 x 374 LG
PRIMING PORT © bgéEHEDTEEREW Q

038-0151-00-0 SPV PRIMING VALVE —

— 082-0547-03-0
374 NPTF X 374 HUSE

10
PRIMING PUMP | 042-0081-00-0

* 7N 005-0021-00-0
| PRIMING
PRIME ] DIAPHRAGM PLATE PLIMP

EE 7 082-4027-00-0
\\__HALE ) ; ELBOW 374 NPT
101-0050-01-0 7 v

10 038-1630-04-0

PLACARD
010 BATTERY | 3/4 NPT CHECK VALVE -
SWITCH (8) 5/16-18 SCREWS (P/N 018-1406-02-0) SHALL
_ e BE TIGHTENED 10 115410 INCH-POUNDS. NOT
340-0230-03-0 FOLLOWING THIS TORGUE RECOMMENDATION
(374 10 VACUUM HOSE) COULD CAUSE THE VALVE NOT 10 FLCTION
pLATE NO 828AE NOT SUPPLIED PROPERLY .
ECO NO[REV CHANGED FROV BY [ OATE [ APVD [ECO NO[REV CHANGED FROM BY[ DATE [ APVD | gy HALE PRODUCTS, INC.
01-177| E | UPDATED W/DESCRIPTIONS TKC|4-5-01 MAL |95-169| A | RELEASED FOR PRODUCTION DLM|8-15-95 | RET HAI_E A Unit of IDEX COPDOFOJC ion
B Conshohocken, PA 19428 USA
00 602] O | ADDED NOTE JBS[09-20-00] MAL | SEHEECEEJEYE%E?SEE%AEEEE&E}%’%{WE 8159 FI[ZE‘ SCALE rrut
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