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INTRODUCTION

This installation, Operation, and Maintenance man-
ual is designed to help you achieve the best per-
formance and longest life from your Gormman-Rupp
purnp.

This is a D Series, engine-driven, positive displace-
ment pump utilizing a single-action diaphragm to
produce a straight-through flow of liquid. The pump

is flex-coupled to a single cylinder air cooled Wis-
consin gasoline engine. it is ideally suited to indus-
trial and contractor's applications since it willhandle
liquids ranging from clear water to construction-site
muck. The basic material of construction for wetted
parts is aluminum, with neoprene flap valves and
diaphragm.

If there are any questions regarding the pump or its application which are not covered in this manual or in other
literature accompanying this unit, please contact your Gorman-Rupp distributor, or write:

The Gorman-Rupp Company
P.O. Box 1217
Mansfield, Ohio 44901-1217

Gorman-Rupp of Canada Limited
70 Burwell Road
St. Thomas, Ontario N5P 3R7

The following are used to alert maintenance personnel to procedures which require special attention, to those
which could damage equipment, and to those which could be dangerous to personnel;

NOTE

Instructions to aid in installation, operation, and mainte-
nance or which clarify a procedure. '

LN AL
"‘] CAUTION F
LT

At

INSTRUCTIONS WHICH MUST BE FOLLOWED TO AVOID
CAUSING DAMAGE TO THE PRODUCT OR OTHER
EQUIPMENT INCIDENTAL TO THE INSTALLATION. THESE
INSTRUCTIONS DESCRIBE THE REQUIREMENTS AND
THE POSSIBLE DAMAGE WHICH COQULD RESULT FROM
FAILURE TO FOLLOW THE PROCEDURES.

L L Jn'rl"".nl";‘

iy

#| WARNING |t

i
Lo Ll L Ll P ol

THESE INSTRUCTIONS MUST BE FOLLOWED TO
AVOID CAUSING INJURY OR DEATH TO PERSONNEL,
AND DESCRIBE THE PROCEDURE REQUIRED AND
THE INJURY WHICH COULD RESULT FROM FAILURE
TO FOLLOW THE PROCEDURE.

INTRODUCTION
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WARNINGS - SECTION A

THESE WARNINGS APPLY TO D SERIES ENGINE
DRIVEN DIAPHRAGM PUMPS. REFER TO THE
MANUAL ACCOMPANYING THE ENGINE BE-
FORE ATTEMPTING TO BEGIN OPERATION.

T T LT
o
[

WARNING

LT Lal) L L L) LT

e e

BEFORE ATTEMPTING TO OPEN OR SERVICE
THE PUMP:

1. FAMILIARIZE YOURSELF WITH THIS
MANUAL.

2. SHUT DOWN THE ENGINE AND TAKE
PRECAUTIONS TO ENSURE THAT THE
PUMP WILL REMAIN INOPERATIVE.

3. ALLOW THE PUMP TO COOL IF OVER-
HEATED. :

4. CLOSE THE SUCTION AND DISCHARGE
VALVES.

5. DRAIN THE PUMP.

L Ll L Ll Ll
r

4 WARNING

T
LA AP LT T LT Sl g

=5

THIS PUMP IS DESIGNED TO HANDLE NON-VO-
LATILE NON-FLAMMABLE LIQUIDS CONTAIN-
ING SPECIFIED ENTRAINED SOLIDS. DO NOT
ATTEMPT TO PUMP VOLATILE, CORROSIVE,
OR FLAMMABLE LIGUIDS WHICH MAY DAM-
AGE THE PUMP OR ENDANGER PERSONNEL
AS A RESULT OF PUMP FAILURE.

Ll L T L

| WARNING

TP TP Ll L, Ll

==

AFTER THE PUMP HAS BEEN INSTALLED,
BLOCK THE WHEELS AND SECURE THE PUMP
TO PREVENT CREEPING. MAKE CERTAIN THAT
THE PUMP AND ALL PIPING OR HOSE CON-
NECTIONS ARE TIGHT, PROPERLY SUPPORTED
AND SECURE BEFORE OPERATION.

Tl g v

| WARNING

A
LTl LI il L Ll

= %=

DO NOT OPERATE THE PUMP WITHOUT THE
ECCENTRIC AND COUPLING GUARDS IN
PLACE OVERTHE ROTATING PARTS. EXPOSED
ROTATING PARTS CAN CATCH CLOTHING, FIN-
GERS, OR TOOLS, CAUSING SEVERE INJURY
TO PERSONNEL.

‘lll"ﬁ".dl"m'.lll"mﬂ",ﬂ’ﬂ" I;
i WARNING |y

Ll L L L Lo e

THE GEARBOX PROVIDED ON THIS PUMP IS
DESIGNED FOR OPERATION AT 2385 RPM
MAXIMUM INPUT SPEED. IF OPERATED AT A
HIGHER RPM, PUMP COMPONENTS MAY BE
DESTROYED.

(LA T L T T L
|l

WARNING

T ) LT LT LT

=5

NEVER TAMPER WITH THE GOVERNOR TO
GAIN MORE POWER. THE GOVERNOR ESTAB-
LISHES SAFE OPERATING LIMITS THAT
SHOULD NOT BE EXCEEDED. THE MAXIMUM
CONTINUOUS OPERATING SPEED FOR THIS
PUMP IS 2385 RPM.

Tl T LT LT )

| WARNING {'

LA LT, STl L)

= = e

DO NOT OPERATE AN INTERNAL COMBUS-
TION ENGINE IN AN EXPLOSIVE ATMOSPHERE.
WHEN OPERATING INTERNAL COMBUSTION
ENGINES IN AN ENCLOSED AREA, MAKE CER-
TAIN THAT EXHAUST FUMES ARE PIPED TO
THE OUTSIDE. THESE FUMES CONTAIN CAR-
BON MONOXIDE, A DEADLY GAS THAT IS COL-
ORLESS, TASTELESS, AND ODORLESS.

L T L LT
1 H

)| WARNING
II..M' T L LT L LT !

FUEL USED BY INTERNAL COMBUSTION EN-
GINES PRESENTS AN EXTREME EXPLOSION

WARNINGS
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AND FIRE HAZARD. MAKE CERTAIN THAT ALL
FUEL LINES ARE SECURELY CONNECTED AND
FREE OF LEAKS. NEVER REFUEL A HOT OR
RUNNING ENGINE. AVOID OVERFILLING THE
FUEL TANK. ALWAYS USE THE CORRECT TYPE

OF FUEL.
";l'—;r e
ﬁ] CAUTION
at o .

NEVER INSTALL A POSITIVE SHUT-OFF VALVE IN

vy

THE DISCHARGE LINE; DISCHARGE RESTRIC-
TIONS WILL GAUSE EXCESSIVE FRICTION LOSS
RESULTING IN OVERLOADING AND DESTRUC-
TION OF PUMP AND DRIVE COMPCNENTS. IT IS
STRONGLY RECOMMENDED THAT UNLESS AB-
SOLUTELY NECESSARY, NO POSITIVE SHUT-OFF
VALVE BE INSTALLED IN THE SUCTION LINE; EX-
CESSIVE RESTRICTION WILL CAUSE INCOM-
PLETE FILLING OF THE DIAPHRAGM CHAMBER
AND RESULT IN SHORTENED DIAPHRAGM LIFE.

PAGE A -2
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INSTALLATION - SECTION B

Review all WARNINGS In Section A.

Since pump Iinstallations are ssldom identical, this
section offers only general recommencdations and
practices required to inspect, position, and arrange
the pump and piping.

For further assistance, contact your Gorman-Rupp
distributor or the Gorman-Rupp Company.

Pump Dimensions

See Figure 1 for the approximate physical dimen-
sions of this pump.

OUTLINE DRAWING

4" N.PT. DISCHARGE
3" (OR 4") N.PT. SUCTION

~

DIMENSIONS:

__INCHES __
[MILLIMETERS]

POWERED BY WISCONSIN BKND ENGINE

Figure 1. Pump Modei 4D-BKND

PREINSTALLATION INSPECTION

The pump assembly was inspected and tested be-
fore shipment from the factory. Before installation,
inspect the pump for damage which may have oc-

curred during shipment. Check as follows:

a. Inspect the pump and engine for cracks, dents,
damaged threads, and other cbvicus damage.

b. Check for and tighten loose attaching hard-
ware. Since gaskets tend to shrink after drying,
check far lcose hardware at mating surfaces.

¢. Carefully read all tags, decals, and markings
on the pump assembly, and perform all duties
indicated.

d. Check levels and lubricate as necessary. Refer
to LUBRICATION in the MAINTENANCE AND
REPAIR section of this manual and perform du-
ties as instructed.

e. If the pump and engine have been stored for
more than 12 months, some of the components
or lubricants may have exceeded their maxi-

INSTALLATION
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mum shelf life. These must be Iinspected or
replaced to ensure maximum pump service.

If the maximum shelf life has been exceeded, or if
anything appears to be abnormal, contact your Gor-
man-Rupp distributor or the factory to determine the
repair or updating policy. Do not put the pump into
service until appropriate action has been taken.

POSITIONING PUMP

Lifting

This pump is designed to be easily positioned for
operation using the drawbar and whesls. The total
pump weight is approximately 315 pounds (142,88
kg), not including accessories, Customer instafled
equipment such as suction and discharge piping
must be removed before attempting to lift.

oy
" CAUTION 1/
WL s

. THE PUMP ASSEMBLY CAN BE SERIOUSLY DAM-
AGED IF THE CABLES OR CHAINS USED TO LIFT
AND MOVE THE UNIT ARE [IMPROPERLY
WRAPPED AROUND THE PUMP.

Mounting

Locate the pump in an accessible place as close as
practical to the liquid being pumped. Level mount-
ing is essential for proper operation.

The pump may have to be supported or shimmed to
provide for level operation or 1o eliminate vibration.

After the pump has been positioned, block the
wheels and secure the pump o prevent creaping.

To ensure sufficient lubrication and fuel supply to the
engine, do not position the pump and engine more
than 15° off harizontal for continuous operation. The
pump and engine may be positioned up to 30° off
horizontal for intermittent operation only; however,
the engine manufacturer should be consulied for
continuous operation at angles greater than 15°.

SUCTION AND DISCHARGE PIPING

Pump performance is adversely effected by in-
creased suction lift, discharge elevation, and friction
losses. See Page E-1 to be sure your overall appli-
cation allows pump to operate within the safe opera-
tion range.

Materlals

Either pipe or hose maybe used for suction and dis-
charge lines; however, the materials must be com-
patible with the liquid being pumped. If hose is used
in suction lines, it must be the rigid-wall, reinforced
type to prevent collapse under suction. Using pip-
ing couplings in suction lines is not recommended.

Line Configuration

Keep suction and discharge lines as straight as pos-
sible to minimize friction losses. Make minimumuse
of elbows and fittings, which substantially increase
friction loss. If elbows are necessary, use the long-
radius type to minimize friction loss.

Never pull a line into place by tightening connec-
tions at the pump. Lines near the pump must be in-
dependently supported to avoid strain on the pump
which could cause excessive vibration and in-
creased diaphragm and gear train wear. i hose-
type lines are used, they should have adequate sup-
poitta secure them when filled with liquid and under
pressure,

Fixed, Rigid Piping

This pump is equipped with an integral suction accu-
mulator chamber which promotes an efficient flow of
liquid and acts as an air cushion against shock.
Since the air in this chamber will leak away during
pump operation, the air must be replenished period-
ically. To infroduce air into the chamber, stop the
pump and remove the suction accumulator plug and
integral gasket; this will break prime and allow the
liquid in the chamber to drain away through the suc-
tion line.

If the pump Is mounted in a system with fixed, rigid
piping, it is recommended that a flexible connection

PAGEB - 2
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be installed at or near the suction and discharge
ports to absorb shock which would otherwise be
transmitted through the drive train and greatly accel-
erate pump wear.

In a fixed piping installation, properly sized surge

AlIR CHAMBERS

suppressors must be installed in both suction and
discharge lines. If commercial surge suppressors
are notreadily available, air chambers may be fabri-
cated from pipe as shown in Figure 2.

(18 TO 24 INCH LENGTHS OF

6 TO 8 INCH DIAMETER PIPE
WITH WELDED CAPS)

DISCHARGE
CHAMBER

DISCHARGE

NOTE: INSTALL AIR CHAMBERS OFF FLOW LINE TEES
TO AVOID SURFACE TURBULENCE WITHIN CHAMBERS.

1/2-INCH VALVE FOR
RECHARGING AIR
CHAMBER WITH
COMPRESSED AIR
(ALSO ON DISCHARGE
CHAMBER)

SUCTION
CHAMBER

FLEXIBLE JOINT

SUCTION

Figure 2. Fixed Piping Installation

Note that the air chambers have not been installed
directly in-the flow line, but have been installed oft
tees to avoid turbulence within the chambers. The air
chambers are fitted with valves to permit introduc-
tion of small amounts of compressed air to further
dampen shock; this compressed air will leak away
during operation, and should be replaced from time
to time. If the suction chamber floods, open the suc-
tion chamber valve to break prime and aliow the lig-
uid in chamber to drain through the suction line.

Gauges

Most pumps are drilled and tapped for installing dis-
charge pressure and vacuum suction gauges. If
these gauges are desired for pumps that are not
tapped, drill and tap the suction and discharge lines
not less than 18 inches (457,2 mm) from the suction
and discharge ports and install the lines. installa-
tion closer to the pump may result in emratic read-
ings.

SUCTION LINES

To avoid air pockets which could affect pump prim-
ing, the suction line must be as short and direct as
possible. When operation involves a suction lift, the
line must always slope upward to the pump fromthe
source of the liquid being pumped; if the line slopes
down to the pump at any point along the suctionrun,
air pockets will be created.

NOTE
Maximum pump performance is realized at suction
litts of 5 feet (1,5 m) or less. Use the shortest possi-
ble fength of suction hose or piping, lengths of 25
feet (7,6 m) or longer will reduce the capacity of the
pump.

It is strongly recommended that no positive shut-off
valve be installed in the suction line; excessive re-
strictions will cause incomplete filling of the dia-
phragm chamber and result in short diaphragm lite.

INSTALLATION
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Fittings

Suction lines should be the same size as the pump
inlet. If reducers are used in suction lines, they
should be the eccentric type, and should be in-
stalled with the flat part of the reducers uppermost to
avoid creating air pockets. The suction line should
not be restricted more than 1 inch below the nominal
suction size,

The use of pipe couplings in the suction line is not
recommended.

Strainers

If a strainer is fumished with the pump, be certain to
use it; any spherical solids which pass through a
strainer fumnished with the pump will also pass
through the pump itself.

If a strainer is not fumished with the pump, but is in-
stalled by the pump user, make certain that the total
area of the openings in the strainer is at least three or
four times the cross section of the suction line, and
that the openings will not permit passage of solids
larger than the solids handling capability of the

pump.

This pump is designed to handle up to 2-1/4 inch
(57,2 mm) diameter spherical solids.

Sealing

Since even a slight leak will affect priming, head,
and capacity, especially when operating with a high
suction lift, all connections in the suction line should
be sealed with pipe dope 1o ensure an airtight seal.
Follow the sealant manufacturer's recommenda-
tions when selecting and applying the pipe dope.
The pipe dope should be compatible with the liquid
being pumped.

DISCHARGE LINES

a’: L L "
4 CAUTION [
L P LAl

THE DISCHARGE LINE MUST BE THE SAME SIZE
AS, OR LARGER THAN, THE SUCTION LINE.
NEVER INSTALL CR OPERATE THE PUMP WITH A

=
5

DISCHARGE LINE SMALLER THAN THE SUCTION;
A RESTRICTED DISCHARGE LINE WILL CAUSE EX-
CESSIVE FRICTION LOSS RESULTING IN QVER-
LOADING AND DESTRUCTION OF PUMP AND
DRIVE COMPONENTS.

Valves

The pump is provided with integral suction and dis-
charge check valves.

A

CAUTION

L i'r .A" l"r .4" |"- a'l.. l"

=

T

LY

NEVER INSTALL A POSITIVE SHUT-OFF VALVE IN
THE DISCHARGE LINE; DISCHARGE RESTRIC-
TIONS WILL CAUSE EXCESSIVE FRICTION LOSS
RESULTING IN OVERLOADING AND DESTRUC-
TION OF PUMP AND DRIVE COMPONENTS. IT IS
STRONGLY RECOMMENDED THAT UNLESS AB-
SOLUTELY NECESSARY, NO POSITIVE SHUT-OFF
VALVE BE INSTALLED IN THE SUCTION LINE; EX-
CESSIVE RESTRICTION WILL CAUSE INCOM-
PLETE FILLING OF THE DIAPHRAGM CHAMBER
AND RESULT N SHORTENED DIAPHRAGM LIFE.

ALIGNMENT

LT L LT

‘| WARNING [)

Ll T Ll Ll Ll LY

BEFORE ATTEMPTING TO OPEN OR SERVICE
THE PUMP:

1. FAMILIARIZE YOURSELF WITH THIS
MANUAL.

2. SHUT DOWN THE ENGINE AND TAKE
PRECAUTIONS TO ENSURE THAT THE
PUMP WILL REMAIN INOPERATIVE.

3. ALLOW THE PUMP TO COOL IF OVER-
HEATED.

4, CHECK THE TEMPERATURE BEFORE
OPENING ANY COVERS, PLATES, OR
PLUGS.

5. CLOSE THE SUCTION AND DISCHARGE -
VALVES.

6. VENT THE PUMP SLOWLY AND CAU-
TIOUSLY.

7. DRAIN THE PUMP.

PAGEB - 4
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[T TTTT -;,,1
I.p"
[ CAUTION .ﬂ

L LA

IT IS IMPERATIVE THAT ALIGNMENT BE CHECKED
BEFORE THE PUMP IS OPERATED.

The pump end, gearbox and engine were aligned
and secured at the factory, but fastening hardware
may have loosened during shipment. it is imperative
that this hardware and the alignment be checked af-
ter the pump is installed and before operation. Ad-
justments may be made by loosening the securing
hardware and shiiting or shimming components as
required.

This pump is designed to be driven by a flex-
coupled engine.

To check coupling alignment, use a feeler gauge or
taper gauge between the coupling halves every 90°.

The coupling is in alignment when the hubs are the
same distance apar at all points.

To check parallel adjustment, lay a straightedge
across both coupling halves at the top, bottom and
sides. The horizontal parallel adjustment is correct
when the straightedge rests evenly on both halves of
the coupling at all points. Use a feeler gauge be-
tween the coupling to measure any misalignment.

L
E: WARNING

Ol LT T, AT LT g |

&

DO NOT OPERATE THE PUMP WITHOUT THE
ECCENTRIC AND COUPLING GUARDS IN
PLACE OVER THE ROTATING PARTS. EXPOSED
ROTATING PARTS CAN CATCH CLOTHING, FIN-
GERS, OR TOOLS, CAUSING SEVERE INJURY
TO PERSONNEL.

INSTALLATION
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OPERATION - SECTION C

Review all warnings in Section A.

Follow the instructions on all tags, labels and de-
cals attached to the pump.

T LT Ll
! i
Iy

'] WARNING [,

Tl L ULl |

THIS PUMP IS DES!GNED TQO HANDLE NON-VO-
LATILE NON-FLAMMABLE LIQUIDS CONTAIN-
ING SPECIFIED ENTRAINED SOLIDS. DO NOT
ATTEMPT TO PUMP VOLATILE, CORROSIVE,
OR FLAMMABLE LIQUIDS WHICH MAY DAM-
AGE THE PUMP CR ENDANGER PERSONNEL
AS A RESULT OF PUMP FAILURE.

L L AT L

WARNING /!

il
PR T L Ll

=

AFTER THE PUMP HAS BEEN INSTALLED,
BLOCK THE WHEELS AND SECURE THE PUMP
TO PREVENT CREEPING. MAKE CERTAIN THAT
THE PUMP AND ALL PIPING OR HOSE CON-
NECTIONS ARE TIGHT, PROPERLY SUPPORTED
AND SECURE BEFORE OPERATION.

Pump application will affect its performance, espe-
cially discharge velocities. Consult the Gorman-
Rupp factory for actual performance levels for the

pump.

Install the pump and piping as described inINSTAL-

LATION. Make sure that the piping connections are
~ tight, and that the pump is securely mounted. Check
that components are properly lubricated (see LU-
BRICATION in MAINTENANCE AND REPAIR).

YAy
L

#1 CAUTION [,

-

St e

T Se e

MAKE CERTAIN THAT ANY POSITIVE SHUT-OFF
VALVE INSTALLED IN THE SUCTION LINE IS OPEN
BEFORE OPERATING THE PUMP; EXCESSIVE RE-
STRICTION WILL CAUSE INCOMPLETE FILLING OF
THE DIAPHRAGM CHAMBER AND RESULT IN
SHORTENED DIAPHRAGM LIFE. NO POSITIVE

SHUT-OFF VALVE SHOULD BE INSTALLED IN THE
DISCHARGE LINE.

STARTING

Consult the operations manual fumished with the
engine. Open any valves installed in the suction line
and start the pump.

OPERATION

ot o
I"l "'i
,] CAUTION }
R arar.erarar

THE PUMP IS DESIGNED TO OPERATE AT AP-
PROXIMATELY 52 CYCLES PER MINUTE THROUGH
A GEARBOX WITH A 45.85:1 RATIO AT A MAXIMUM
INPUT SPEED OF 2385 RPM. MAKE CERTAIN THAT
INPUT SPEED DOES NOT EXCEED THIS RPM. OP-
ERATION AT HIGHER RPM CAN CAUSE PUMP
COMPONENTS TO BE DAMAGED OR DE-
STROYED.

Priming
The pump may not prime immediately because the
suction line must first fill with liguid. If the pump fails

1o prime within five minutes, stop the engine and
check the suction line for leaks.

OPERATION CHECKS

Gearbox Check
Check that the gearbox is properly lubricated (see
LUBRICATION in MAINTENANCE AND REPAIR).
Leakage Check

No leakage should be visible at pump mating sur-
faces, connections or fittings. Keep all line connec-

OPERATICN
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tions and fittings tight to maintain madrmum pump
efficiency,

Strainer Check

If a suction strainer has been installed, check and
clean it as necessary. It should be cleaned if pump
tlow begins to drop. If a vacuum suction gauge has
been installed, monitor and record the readings reg
ularty to detect strainer blockage. :

Accumulator Chamber Check

Check periodically to ensure that there is sufficient
air in the integral suction accumulator chamber. Re-
plenish as required (see Fixed, RIgid Piping in Sec-
tion B for details).

STOPPING

After stopping the pump, shut down the engine and
take precautions to ensure that the pump will remain
inoperative.

- Ifthe pump will be idle for more than a few hours, or if
it has been pumping liquids containing a large
amount of solids, flush it with clean water.

Cold Weather Preservation

T T
-

] CAUTION
P

T N

W R

THE PRIMARY CONSTRUCTION MATERIALS OF
THIS PUMP ARE ALUMINUM, WITH NEOPRENE

CHECK VALVES AND DIAPHRAGM. DO NOT AT-
TEMPT TO CLEAN OR FLUSH THIS PUMP WITH
ANY LIQUID WHICH WOULD ATTACK PUMP FIT-
TINGS OR COMPONENTS. AVOID CLEANING
WITH CLEANING SOLVENT.

In below freezing conditions, drain the water from
the pump and the lines when the pump is not in oper-
ation, Also, clean out any solids by flushing with a
hose.

GEARBOX TEMPERATURE CHECK

The gearbox runs higher than ambient temperatures
because of heat generated by friction. Temperatures
of approximately 200°F (33 °C) are considered nor-
mal, and can operate intermitlently at 250°F
(121°C).

Checking gearbox temperatures by hand is inaccu-
rate. Place a contaci-type thermometer against the
housing and record this temperature for future refer-
ence,

A sudden increase in gearbox temperature is awam-
ing that the bearings are at the point of failing. Make
certain that the bearing lubricant is of the proper vis-
cosity and atthe corect level (see LUBRICATIONin
Section E). Bearing overheating can also be caused
by shaft misalignment and/or excessive vibration.

When pumps are first started, the bearings may
seem to run at temperatures above nomal. Contin-
ued operation should bring the temperatures down
to normal levels within 20 minutes or less.

PAGEC -2
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TROUBLESHOOTING ~ SECTION D

Review all WARNINGS In Section A,

L Ll T L

¥
) WARNING

T Tl AT Tl

BEFORE ATTEMPTING TO OPEN OR SERVICE THE PUMP:

1. FAMILIARIZE YOURSELF WITH THIS MANUAL.
2. SHUT OFF INCOMING POWER TO THE MOTOR
AND LOCKIT OUT TO ENSURE THAT THE PUMP

WILL REMAIN INOPERATIVE.

3. ALLOW THE PUMP TO COOL IF OVERHEATED.
4. CLOSE THE DISCHARGE VALVE (IF USED).

§. DRAIN THE PUMP.

Lining of suction hose collapsed.

Integral suction or discharge check
vaive clogged, binding, or not seating

properly.,
Cracked or broken diaphragm.

Diaphragm not securely in piace.

Strainer clogged.

TROUBLE POSSIBLE CAUSE PROBABLE REMEDY
PUMP FAILS TO ; ; PP .
PRIME Air leak in suction line. Correct leak.

Replace suction hose.

Clean valves, check that flange nuts
are tight.

Replace diaphragm.
Secure diaphragm.

Check strainer and clean if necessary]

PUMP STOPS OR Air leak in suction line.

FAILS TO DELIVER
RATED FLOW OR Suction intake not properly submerged.

PRESSURE
Lining of suction hose collapsed.
Cracked or broken diaphragm.

Diaphragm not securely in place.

Strainer clogged.

Integral suction or discharge check
valve clogged, binding, or not seating

properly.

Correct leak.

Check installation.
Replace suction hose.,
Replace diaphragm.
Secure diaphragm.
Check strainer and clean if necessary|

Clean valves, check that flange nuts
are tight.

TROUBLESHOOTING
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TROUBLE POSSIBLE CAUSE PROBABLE REMEDY
PUMP REQUIRES Liquid solution too thick. Dilute if possible.
TCO MUCH POWER
Pump speed too high. Check engine output.
Integral discharge check valve clogged | Clean valve.
or binding.
Bearings in engine or gearbox Check bearings.
wom or binding.
PUMP Integral suction or discharge check Clean valves, check that flange nuts
CLOGS FRE- valve clogged, binding, or not seating | are tight.
QUENTLY properly.
Liquid solution too thick. Dilute if possible.
EXCESSIVE NOISE Pump, gearbox, or power source not Check and tighten mounting bolts.
securely mounted.
Gearbox or engine not properly See LUBRICATION in MAINTE-
lubricated. NANCE AND REPAIR.
BEARINGS RUN Bearing temperature is high, but within | Check bearing temperature regularly
TOO HOT limits. to monitor any increase.

Low or incomect fubricant.

Drive misaligned.

Check for proper type and level 61‘

lubricant.

Align drive properly.

PAGED -2
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PUMP MAINTENANCE AND REPAIR - SECTION E

MAINTENANCE AND REPAIR OF THE WEARING PARTS OF THE PUMP WILL MAINTAIN PEAK OPER-

ATING PERFORMANCE.

IN GALLONS PER MINUTE AT 52 STROKES PER MINUTE
STATIC STATIC DISCHARGE HEAD IN FEET
N PEET 0 5 10 15 20 25
5 150 125 119 113 112 104
10 126 118 108 105 105 100
15 98 o7 75 74 73 70
20 94 82 74 73 66 63
25 74 82 70 66 60 52
IN LITERS PER MINUTE AT 52 STROKES PER MINUTE
STATIC STATIC DISCHARGE HEAD IN METERS
IN METERS 0 15 30 46 6,1 7.6
15 567,8 4731 450.4 427,7 4239 393,6
3,0 476,9 446.6 408,8 3974 397.4 378,5
4.6 370,9 367,1 283,8 280,1 276,3 264,9
6,1 385,8 310,3 280,1 276,3 249,8 238,4
7.6 280,1 310,3 264.9 2498 227,1 196,8

* STANDARD PERFORMANCE TEST DATA FOR PUMP MODEL 4D-BKND

* Based on 70° F (21° C) clear water at sea level
with minimum suction lift, using 3 inch (7,62 cm) suc-
tion hose and 4 inch (10,16 cm) non-collapsible dis-
charge hose. Since pump installations are seldom
identical, your performance may be difference due
{o such factors as viscosity, specific gravity, eleva-

tion, temperature, and impeller frim.

If your pump serial number is followed by an “N”,
your pump is NOT a standard production model.
Contact the Gorman-Rupp Company to verify per-
formance or part numbers.

MAINTENANCE & REPAIR
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SECTION DRAWING

28,27,26 25,24 23 22,21,20,18 18 17,16,15,14 13,12,11 10,9,8 7

Figure 1. Pump Model 4D-BKND
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Goman-Rupp Company to verify part numbers.

PARTS LIST

Pump Model 4D-BKND
(From S/N 575144 up)

if your pump serial number is followed by an “N”, your pump is NOT a standard production modei. Contactthe

ITEM PART NAME PART MATL QTY | [TEM PART NAME PART MATL QTY
NO. NUMBER  CODE NO. NUMBER  CODE
1 GEARBOX ASSY 44161-010 —-~ 1 25 DRIVE SCREW BM#04-03 15000 4
2 COUPLING GUARD 34613-005 15020 1 25 LOCKWASHER J12 5091 4
3 COUPUNG 11730 —_— 1 27 HEXNUT D12 15981 4
4 SLEEVE 2R 16000 1 28  HEX HD CAPSCREW B1211 15981 4
5 HEX HD CAPSCREW BOSO2 15661 4 29 DIAPHRAGM POT ASSY 46475-702 -~—- 1
6 DYNA-SEAL WASHER S1586 —_ 4 30 DIAPHRAGM RING 6621 13010 1
7 WISC BKND ENGINE 202-B2 - 1 31 DRAW BAR 5438 15990 1
8 HEXHD CAPSCREW  B0S09 15991 4 32 u-BOLT 5495 1se91 2
9 LOCKWASHER Jo6 15991 4 33 LOCKWASHER - 406 1561 4
10 HEX NUT D06 15091 4 34 HEXNUT D06 189 4
11 U-gOLT 6945 15000 2 35  HEX HD CAPSCREW B1010 15891 4
36 LOCKWASHER Jio 15001 4
15991 4
12 LOCKWASHER Joe =99 37 PUJNGERRODASSY 6958 —ww-- 1
13 HEX NUT D08 15891 4
14 AXLE 5519 15990 1 38 LUBFITTING $191 - 1
15  SPACER 6619A 18070 2 3 ENDCAP 6643 1ol 1
16  FLAT WASHER $1532 — 4
NOT SHOWN:
17 COTTERPIN MO0306 15690 2 STRAINER 4917 24001 1
18 % PNEUMATIC WHEEL S263 - 2 GUARD WARNING STK  38816-063 -——— 1
19  HEX HD CAPSCREW B0404 15891 2 SUCTION STICKER 6588AG 2 -——— 1
20  FLAT WASHER K04 15991 2 WARNING DECAL 2613FE = 1
21 LOCKWASHER Jo4 15001 2 '
22 HEXNUT D04 15091 2 OFTIONAL:
23 BASE 11148 24000 1 STATIONARY BASE 8283 24000 1
24  NAME PLATE 26138P 13990 1 REWIND STARTER KIT  20197-144 -———- 1
#* INDICATES PARTS RECOMMENDED FOR STOCK
Above Serial Numbers Do Not Apply Te Pumps Made In Canada.
CANADIAN SERIAL NO. w.oooreerereeeereeeeeeiarens AND UP
MAINTENANCE & REPAIR PAGEE - 3
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SECTION DRAWING

NOTE:
CHECK VALVE ASSEMBLY SHOWN IN POSI-
TION ON DISCHARGE SIDE. SUCTION SIDE
TO OPEN IN SAME DIRECTION.

DISCHARGE
-
30
29 T
2528 T 37
o7 36 SUCTION
35
32 —
| 26 34
24 33
31
2 3
23

19 18 i7,i6 15,1413 12 11 10 9.,8,7 6,5 4

Figure 2. 46475-702 Diaphragm Pot Assembly
PAGEE - 4 MAINTENANCE & REPAIR




D SERIES OM-01506-16

PARTS LIST
46475-702 Diaphragm Pot Assembly
ITEM PART MAT’L
NO. PART NAME NUMBER CODE QTY
1 DIAPHRAGM POT 6622 13010 1
2 SUCT ACCUMULATOR PLUG AND GASKET  8591A ~ =www- 1
3 SUCTION ACCUMULATOR 6625 13010 1
4 REDUCER PIPE BUSHING AP6448 11990 1
5 HEX HD CAPSCREW BO504 15991 2
6 LOCKWASHER Jo5 15991 2
7 STUD c1013 15091 2
8 FLAT WASHER KE10 15091 2
9 HEX NUT D10 15991 2
10 *  SUCTION ACCUMULATOR GASKET 6625G 19100 1
11 DIAPHRAGM POT DRAIN PLUG POB 11980 1
12 * DISCHARGE FLANGE GASKET 6625G 19100 1
13 STUD C1010 15991 2
14 FLAT WASHER KE10 15991 2
15 HEX NUT D10 15091 2
16 HEX HD CAPSCREW BO504 15991 2
17 LOCKWASHER Jos 15091 2
18 DISCHARGE FLANGE 6627 13040 -1
19 % DISCHARGE ELBOW GASKET 6625G 19100 i
20 STUD : C1013 15991 2 -
21 FLAT WASHER KE10 15991 2
22 HEX NUT D10 15991 2
23 DISCHARGE ELBOW : 6626 13040 1
24 VALVE SEAT 6635 10010 1
25 DISCHARGE CHECK VALVE ASSY 46413-007 -———- 1
26 -VALVE WEIGHT 6801 15990 1
27 * -CHECKVALVE 6925 19100 1
28 -VALVE WEIGHT 6642 15990 1
29 ~RD HD MACHINE SCREW X0402 1/2 17090 4
30 -LOCKWASHER Jo4 17090 4
31 VALVE SEAT 6635 10010 1
32 SUCTION CHECK VALVE ASSY 46413-007 = -—— 1
33 -VALVE WEIGHT 6642 15990 1
34 -VALVE WEIGHT 6801 15990 1
35 -RD HD MACHINE SCREW X0402 1/2 17090 4
36 -LOCKWASHER Jo4 17080 4
37 * -CHECKVALVE 6925 19100 1

* INDICATES PARTS RECOMMENDED FOR STOCK

MAINTENANCE & REPAIR PAGEE -5
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Figure 3. 6959 Plunger Rod Assembly
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PARTS LIST
6959 Plunger Rod Assembly
ITEM PART MAT'L
NO. PART NAME NUMBER CODE Qry
1 BEARING CAP 6560 10010 1
2 -HEX HD CAPSCREW B0813S 15891 2
3 -HEX NUT D08S 15991 2
4 -LOCKWASHER Jos 15991 2
5 PLUNGER ROD ASSEMBLY 6633 15990 1
6 DIAPHRAGM s1017 000 1
7  * LUBRICATION FITTING s19%4 00000 1
8 DIAPHRAGM PLATE 15990 1
8 DIAPHRAGM PLATE 6628 10010 1
10 HEX NUT D08 15891 4
11 SPRING WASHER 6639 15000 1
12 SPRING 6547 16080 1
13 SPRING RETAINING NUT 6638 11000 1

#* INDICATES PARTS RECOMMENDED FOR STOCK

MAINTENANCE & REPAIR PAGEE -7
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SECTION DRAWING
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Figure 4. 44161010 Gearbox Assembly
MAINTENANCE & REPAIR
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PARTS LIST
44161-010 Gearbox Assembly
ITEM PART NAME PART MATL OTY | (TEM PART NAME PART MATL QTY
NO. , NUMBER  CODE NO. NUMBER  CODE
1 CRANKSHAFT BEARING $374 = ———-= 1 26  RETAINING RING S204 0 —-—— 1
2 GEAR HOUSING 6624 13040 1 27 DRIVE GEAR 6488A 16040 1
3 % CRANKSHAFT GEAR 6641 15060 1 28 % SNAP RING $1004 —_ 1
4 ¥ GEAR HOUSING GSKT  6824G 18000 1 29  PINION GEAR 81014 -— 1
5§ AIRVENT FITTING 82162 2 ————- 1 30 PINION SHAFT 6634 16070 b ]
6 HEXHD CAPSCREW  B0803 15091 1 31 GEARHOUSING PLUG 51054 -
7 GEAR COVER 6623 13010 1 32 * PINION SHAFT BUSHING $S1015 ~  —---- t
8 % CRANKSHAFT GEAR KEY NO0605 15990 1 33 * SNAP RING S244 - 1
9 CRANKSHAFT BEARING $S1080 = --——- 1 34 ¥ CRANKSHAFT ROLLER  $1011 ——— 1
10 HEX HD CAPSCREW 81004 15991 1 BEARING
11 FLAT WASHER KE10 15991 2] 35  RETAINING RING 442 - 1
12  WASHER 6636 15090 1 36 % CRANKSHAFT 6550 11000 1
13 WASHER 6637 15000 1 37 % SNAP RING 51010 — 1
14 % PINION BUSHING S1016  -———- 1 38 HEX HD CAPSCREW BO511 15991 5
15 GEAR COVER PLUG $10563 -———- 1 38 HEXNUT D05 15991 5
168 HEX HD CAPSCREW B0504 15091 4 40 LOCKWASHER J0o5 15091 5
17 LOCKWASHER Jos 15991 4 41  SHOULDER BOLT S1018  --—-- 1
18 % DRIVE SHAFT KEY NC304 15890 1 g rgéK’:'NU;SHER ‘?355 :g: :
1 RIVE SHA 6631 15010 1
9  DRIVE SHAFT 44  HEX HD CAPSCREW B0518 15991 3
20 * OIL SEAL 31012 _— 1 45 HEXNUT D05 15091 3
21 . ECCENTRIC HOUSING 6632 10010 1 46  LOCKWASHER 105 15991 3
22 ¥ ECC HOUSING GSKT  6632G 18000 1 47  OILCUP S617 —_— 1
23 DRAIN PLUG PO4 11890 1 48  LOCKWASHER Jos 15891 1
24 ¥ DRIVE SHAFT BEARING S1044 = ——— 1 49 HEXNUT Dos 150991 1
25 ¥ DRIVE SHAFT BEARING  S$1044 — 1 50 SHOULDER BOLT S1019 - 1

* |INDICATES PARTS RECOMMENDED FOR STOCK

MAINTENANCE & REPAIR
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PUMP AND SEAL DISASSEMBLY
AND REASSEMBLY

Review all warnings in Sectlon A.

Follow the Instructions on all tags, label and de-
cals attached to the pump.

This pump requires little service due to its rugged,
minimum-maintenance design. However, if it be-
comes necessary to inspect or replace the wearing
paris, follow these instructions which are keyed to
the sectional views (see Figures 1, 2, 3 and 4) and
the accompanying parts lists.

Most service functions may be performed without
separating the pump and gearbox from the engine. If
major repair is required, the pump, gearbox and mo-
tor must be disconnected.

Before attempting to service the pump, shutdown
the engine and take precautions to ensure that it will
remain incperative. Close alt valves in the suction
and discharge lines.

For engine disassembly and repair, consult the lit-
erature supplied with the engine, or contact your lo-
cal Wisconsin engine representative.

LT L LA T

| WARNING [}

LTSl o Ll Ll L

BEFORE ATTEMPTING TO OPEN OR SERVICE
THE PUMP:

1. FAMILIARIZE YOURSELF WITH THIS
MANUAL.

2. SHUT OFF INCOMING POWER TO THE
engine AND LOCK IT OUT TO ENSURE
THAT THE PUMP WILL REMAIN INOPERA-

TIVE.

3. ALLOW THE PUMP TO COOL. IF OVER-
HEATED.

4. CLOSE THE DISCHARGE VALVE (IF
USED). '

5. DRAIN THE PUMP.

Before attempting to service the pump, drain the
pump by removing the drain plug (11, Figure 2).
Clean and reinstall the drain plug.

Suction And Discharge Check Valve Removal
{Figure 2)

To service the suction and discharge check valves,
remove the suction and discharge piping.

To service the suction check valve assembly (32),
remove the suction accumulator (3) by looseningthe
hardware (8 and 9) securing it to the diaphragm pot
{1). Remove the Hardware (56 and 6) securing the
valve seat (31) and check valve assembly to the dia-
phragm pot. Pull the check valve assembly from the
suction port.

To service the discharge check valve assembly (25),
loosen the hardware (21 and 22) and remove the as-
sembled outboard discharge elbow (23), check
valve, and seat (24). Remove the gasket {19).

Rernove the hardware (16 and 17) securing the valve
seat (24) and discharge check valve assembly to the
discharge elbow.

To remove the inboard discharge flange (18), loosen
the hardware (14 and 15) securing the flange to the
diaphragm pot. Remove the gasket (12).

The suction and discharge check valve assemblies
are identical parts and operate inthe same direction.
For removal and/or replacement, remove the hard-
ware (29, 30, 35 and 36) securing the check vailve
weights (26, 28, 33 and 34) to the check valves (27
and 37). inspect and replace as required.

if no further disassembly is required, see Suction
And Discharge Check Valve Installation.

Diaphragm Removal
(Flgure 1)

To remove the diaphragm (6, Figure 3), disengage
the hardware (26, 27 and 28) and remove the dia-
phragm pot assembly (29). Inspect the diaphragm
ring (30) for wear or damage. If replacement is re-
quired, the gearbox assembly (1) must be removed.

(Figure 3)

Remove the nuts (10). Separate the lower dia-
phragm plate assembly (8} from the diaphragm (6)
and the upper diaphragm piate (9). Inspect the dia-
phragm and replace a required.

if no further disassembly is required, see Dia-
phragm Installation,

PAGEE - 10
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Plunger Rod Removal And Disassembly
(Flgure 3)

with the diaphragm pot assembly and diaphragm
removed, loosen the hardware (2, 3 and 4) and re-
move the end cap (39, Figure 1). Slide the bearing
cap (1) off the crankshatft roller bearing (34, Figure
4), and remove the plunger rod assembly.

Use a socket wrench to hold the plunger rod (5) se-
curely, and unscrew the bearing cap assembly (1).
Unscrew the spring retaining nut (13). Use caution
when unscrewing the retaining nut; tension on the
spring (12} will be released.

Remove the spring (12) and spring washer (11).
Slide the plunger rod assembly (5) out of the upper
diaphragm plate (9).

Inspect the component parts for excessive wear and
replace as required.

Gearbox Removal And Disassembly

(Figure 1)

When properly operated and maintained, the gear-
box assembly (1) should not require disassembly.
Disassemble the gearbox only when there is evi-
dence of wear or damage.

L

o
] CAUTION [

& o

Lt gt

SHAFT AND BEARING DISASSEMBLY IN THEFIELD
IS NOT RECOMMENDED. THESE OPERATIONS
SHOULD BE PERFORMED ONLY IN A PROPERLY-
EQUIPPED SHOP BY QUALIFIED PERSONNEL.

Support the diaphragm ring (30) with wooden
blocks. Disengage the hardware (35 and 36), andre-
move the diaphragm ring. Inspect the diaphragm
ring for wear or damage and replace as necessary. It
is not necessary to remove the drawbar (31) fromthe
diaphragmring unless replacement is required. Dis-
engage the hardware (33 and 34) from the U-bolts
(32) to remove the drawbar.

Disengage the hardware (19, 20, 21 and 22) and re-
move the coupling guard (2). Loosen the hardware
securing the coupling (3). Separate the gearbox as-
sembly from the coupling by pulling straight away.
Remove the shatt key (18, Figure 4).

{Figure 4)

Before attempting to disassembie the gearbox as-
sembly, drain the lubricant by removing the drain
plug (23) and tumning the gearbox on its side. Clean
and reinstall the drain plug.

Remove the hardware (16 and 17) securing the ec-
centric housing (21) and housing gasket (22) to the
gear cover.(7). Pull the complete drive shaft sub-as-
sembly from the gear cover.

To disassemble the drive shaft subassembly, re-
move the snap ring (28) and slide the drive gear (27)
off the drive shaft {19). Remove the retaining ring
(26), and press the drive shaft and assembled bear-
ings (24 and 25) out of the eccentric housing. Press
the oil seal (20) from the housing bore. Cover the
shaft and bearing with a clean cloth until ready to
clean and inspect the gearbox compaonents.

For access to the remaining gearbox drive compo-
nents, the gear cover (7) and gear housing gasket (4)
must be separated from the gear housing (2} by re-
moving the two close-tolerance shoulder bolts (41
and 50), which act as pilots to ensure accurate con-
centric positioning of the cover, and the remaining
hardware (38, 39, 40, 42, 43, 44, 45, 46, 48 and 49).

NOTE

The shoulder bolts and capscrews securing the
gearbox cover to the gearbox housing are of differ-
ent lengths. For ease of reassembly, record the pe-
sitions of the shoulder bolts and capscrews at the
time of removal.

Remove the gear housing gasket and clean all the
mating surfaces,

NOTE
if the gear cover does niot readily separate from the
housing, remove the hardware (10 and 11), Install a
5/8-11 UNC by 4-inch long capscrew, and fack the
cover from the housing. Remove the jacking screw
and replace the hardware (10 and 11),

After the gear cover has been removed, inspect the
pinion shaft bushing (14). if replacement is required,
remove the cover plug (15) and press the pinion
shaft bushing (14) from the cover bore. Slide the pin-

MAINTENANCE & REPAIR
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ion shaft washer (13) off the pinion shaft (30) and tag
it for reference during reassembly.

Use a bearing puller to remove the crankshaft bear-
ing (9} fromn the crankshaft (36). Remove the spacer

(12).

Install two 5/8-11 UNGC capscrews in the tapped
holes in the crankshaft gear (3), and use a gear pull-
er to slide the gear off the crankshaft. Retain the
crankshaft gear key (8). Remove the capscrews
from the gear.

Remove the snap ring (37) and slide the crankshaft
and crankshaft bearing (1) out of the gearbox hous-

ing.

To disassemble the pinion shaft and components,
slide the shaft and assembled pinion gear (29) out of
the shaft bushing (32). The pinion gear is retained on
the shatt by tight friction fit and does not normally re-
quire removal. If removal is required, press the pin-
ion gear from the shaft.

Inspect the pinion shaft bushing and, if replacement
is required, remove the plug (31} and press the bush-
ing from the gear housing bore.

After removing the shafts and bearings, clean andin-
spect the bearings in place as follows.

F g b e e g

E CAUTION

0 »‘"‘

#

(ot g e

TO PREVENT DAMAGE DURING REMOVAL FRCM
THE SHAFT, IT IS RECOMMENDED THAT BEAR-
INGS BE CLEANED AND INSPECTED IN PLACE. IT
IS STRONGLY RECOMMENDED THAT THE BEAR-
INGS BE REPLACED ANY TIME THE SHAFT AND
BEARINGS ARE REMOVED.

Clean the gear housing, shaft and all component
parts (except the bearings) with a soft cloth soaked
" in cleaning solvent. Inspect the parts for wear or
damage and replace as necessary.

il al

I WARNING

L
# T T

MOST CLEANING SOLVENTS ARE TOXIC AND
FLAMMABLE. USE THEM ONLY IN A WELL-VEN-
TILATED AREA FREE FROM EXCESSIVE HEAT,
SPARKS, AND FLAME. READ AND FOLLOW ALL
PRECAUTIONS PRINTED ON SOLVENT CON-
TAINERS.

Clean the bearings thoroughly in fresh cleaning sol-
vent. Dry the bearings with filtered compressed air
and coat with light oil.

#.n'r P

| caution I/

T

BEARINGS MUST BE KEPT FREE OF ALL DIRT AND
FOREIGN MATERIAL. FAILURE TO DO SO WILL
GREATLY SHORTEN BEARING LIFE. DO NOT SPIN
DRY BEARINGS. THIS MAY SCRATCH THE BALLS
OR RACES AND CAUSE PREMATURE BEARING
FAILURE. '

Rotate the bearings by hand to check for roughness
or binding and inspect the bearing balls. If rotationis
rough or the bearing balls are discolored, replace
the bearings.

The bearing tolerances provide a tight press fit onto
the shafts and a snug slip fit into the gear housing.
Replace the bearings, shafts, eccentric housing, or
gear housing if the proper bearing fit is not achieved.

If the bearings require replacement, remove the
bearing retaining ring (35). Remove the bearing
snap ring (33) and use a bearing pullerto remove the
bearings (1, 24, 25 and 34).

Gearbox Reassembly And Instaliation
{Figure 4)
Inspect the shafts (19, 30 and 36) for distortion, nicks

or scratches. Dress small nicks and burrs with a fine
file or emery cloth. Replace the shafis if defective.

TO PREVENT DAMAGE DURING REMCVAL FROM
THE SHAFT, IT IS RECOMMENDED THAT BEAR-

PAGEE - 12
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INGS BE CLLEANED AND INSPECTED IN PLACE. IT
IS STRONGLY RECOMMENDED THAT THE BEAR-
INGS BE REPLACED ANY TIME THE SHAFT AND
AND BEARINGS ARE REMOVED.

The bearings may be heated 1o ease installation. An
induction heater, hot oil bath, electric oven, or hot
plate may be used to heat the bearings. Bearings
should never be heated with a direct flame or di-
rectly on a hot plate.

NOTE
If a hot oif bath is used to heat the bearings, both the
oif and the container must be ahsolutely clean. if
the oil has been previously used, it must be thot-
oughly filtered.

Heat the bearings to a uniform temperature no
higher than 250°F (120°C), and slide the bearings
onto the shafts, one at a time, until they are fully
seated. This should be done quickly, in one continu-
ous motion, to prevent the bearings from cooling
and sticking on the shaft.

4

| WARNING

AT T ) L, T

==

E" LT LA

USE CAUTION WHEN HANDLING HOT BEAR-
INGS TO PREVENT BURNS.

NOTE
The crankshaft bearing (9) must be installed afterthe
crankshaft gear (3).

After the bearings have been installed and aflowed
to cool, check to ensure that they have not moved
out of position in shrinking. If movement has oc-
cumed, use a suitable sized sleeve and a press to
reposition the bearings.

It heating the bearings is not practical, use a suitable
sized sleeve and an arbor (or hydraulic) press to in-
stall the bearings on the shaft.

Lt o ot

CAUTION ||

il

RN

WHEN INSTALLING THE BEARINGS ONTO THE
SHAFT, NEVER PRESS OR HIT AGAINST THE
OUTER RACE, BALLS, OR BALL CAGE. PRESS
ONLY ON THE INNER RACE.

Secure the bearing (1) with the snap ring (35). Se-
cure the crankshatt roller bearing (34) with the snap
ring (33).

If removed, press the pinion shaft bushing (32) into
the gear housing until fully seated.

Use a hydraulic press to install the pinion gear (29)
onto the pinion shaft (30).

NOTE
The pinion gear is a tight interference fit on the pin-
fon shaft. To ease installation, the gear may be
heated (and the shaft cooled) to a temperature dif-
ferential of 350°F (177°C). If the gear is heated, use
caution when handling the gear to prevent burns.

Slide the assembled pinion shaft and gear into the
pinion shaft bushing until fully seated.

Slide the crankshaft and assembied bearing (1) into
the gear housing and secure with the snap ring (37).

CAUHONfﬂ
LA
WHEN INSTALLING THE SHAFT AND BEARINGS
INTO THE BEARING BORE, PUSH AGAINST THE

OUTER RACE. NEVER HIT THE BALLS OR BALL
CAGE.

| ‘1

Install the crankshaft gear key (8) in the shaft key-
way. Align the crankshaft gear teeth with those on
the pinion shaft, and press the gear onto the crank-
shaft until fully seated against the shoulder. Install
the spacer (12), and press the bearing (9) onto the
shaft until fully seated against the spacer.

Tap the end of the crankshaft with a soft-faced mallet
to ensure that all components are fully seated.

If removed, press the pinion shaft bushing (14) into
the gear cover (7). Slide the pinion shaft washer (13)
onto the pinion shaft (30). Install the gear housing

MAINTENANCE & REPAIR
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gasket (4). Position the gear cover so that the re-
spective bores slip cver the crankshatt bearing and
pinion shaft. Tap the cover into place with a soft-
faced mallet.

Install the two close-tolerance shoulder bolts (41
and 50) (which act as pilots to ensure accurate con-
centric positioning of the cover) through their re-
spective holes, and secure them with the hardware
(42, 43, 48 and 49). Secure the gear coverto the gear
housing by tightening the remaining hardware (38,
39, 40, 42, 43, 44, 45, 46, 48 and 49) evenly.

Install the gear cover plug (15) and the gear housing
plug (31).

Press the drive shaft and assembled bearings into
the eccentric housing (21), and secure with the re-
taining ring (26).

BN

WHEN INSTALLING THE SHAFT AND BEARINGS
INTO THE BEARING BORE, PUSH AGAINST THE
OUTER RACE. NEVER HIT THE BALLS OR BALL
CAGE.

Lubricate the lip of the oil seal {20) with light oil, and
position it on the drive shaft with the lip positioned as
shown in Figure 4. Press the oil seal into the eccen-
tric housing bore until the face of the oll seal is just
flush with the face of the eccentric housing. Be
careful not to roll or cut the lip of the oil seai onthe
shaft keyway.

Install the drive gear (27} on the drive shaft, and se-
cure with the snap ring (28).

Clean the mating surface of the eccentric housing
and replace the eccentric housing gasket (22). Posi-
tion the assembled eccentric housing and drive
shatt in the gear cover bore with the word “top” on
the eccentric housing flange facing up. Slide the
housing and drive shatft into the gearbox, making
certain the drive gear teeth fully engage those of the
pinion gear. Secure the eccentric housingto the gear
housing with the hardware (16 and 17).

Install the drive shaft key (18).

(Figure 1)

Position the gearbox on the base (23). Position the
diaphragm ring (30) under the base, and secure the
gearbox and diaphragm ring with the hardware (35
and 36).

If the drawbar (31) was removed, secure itto the dia-
phragm ring with the U-bolts (32) and hardware (33
and 34).

Reinstall the drive coupling (3), and connect the
halves. Check the coupling alignment as described
in ALIGNMENT, Section B. Install the coupling
guard (2) and secure it with the hardware (19, 20, 21
and 22).

Lubricate the gearbox as described in LUBRICA-
TION.

- Plunger Rod Reassembly And Installation

(Flgure 3)

Slide the plunger rod (5) through the upper dia-
phragm plate (9). Slide the spring washer (11) and
spring (12) down over the plunger rod. Install the
spring retaining nut (13), and tighten it to obtain the
dimension shown in Figure 3.

Clean the bearing cap (1) with a cloth soaked in
cleaning solvent.

i

¥l WARNING |';:

MOST CLEANING SOLVENTS ARE TOXIC AND
FLAMMABLE. USE THEM ONLY IN A WELL-
VENTILATED AREA FREE FROM EXCESSIVE
HEAT, SPARKS, AND FLAME. READ AND FOL-
LOW ALL PRECAUTIONS PRINTED ON SOL-
VENT CONTAINERS.

Inspect the bearing cap for wear or damage and re-
place if necessary.

NOTE
The bearing cap consists of an upper and fower half
secured with the hardware (2, 3 and 4). The cap is
machined as one piece before being split to ensure
concentricity of the bore, and is avaifable only as an
assembly.

Screw the bearing cap assembly onto the plunger
rod until fully seated against the spring retaining nut.
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Loosen the hardware (2, 3 and 4}, and position the
bearing cap over the crankshaft roller bearing (34,
Figure 3). Secure the plunger rod assembly by tight-
ening the hardware (2, 3 and 4).

Lubricate the plunger rod assembly as described in
LUBRICATION, Section E.

Diaphragm Installation
(Figure 3)

Position the diaphragm (6) on the upper diaphragm
plate (9), making sure the lip is properly seated.
Slide the studs in the lower diaphragm plate (8)
through the holes in the upper diaphragm plate, and
secure with the nuts (10).

(Figure 1)

Secure the diaphragm pot assembly (29) to the dia-
phragm ring (30) with the hardware (26, 27 and 28).

Suction And Discharge Check Valve Installation
(Figure 2)

Inspect the check valve components and replace as
required. Subassemble the check valve weights (26,
28, 33 and 34) and check valves (27 and 37) withthe
hardware (29, 30, 35 and 36).

If the inboard discharge flange (18) was removed,
clean the mating surfaces and install the gasket (12).
Secure the flange to the diaphragm pot (1) with the
hardware (14 and 15).

Subassemble the valve seat (24) and discharge
check valve (25) ta the discharge elbow (23) with the
weights positioned as shown in Figure 2, and secure
with the hardware (16 and 17).

Clean the mating surfaces of the valve seat and dis-
charge flange. Instali the gasket (19) and secure as-
semmbled discharge efbow, check vaive, and seat to
the discharge flange with the hardware (21 and 22).

Check the operation of the check valve to ensure
proper seating and free movement.

Subassemble the suction check valve (32). Clean
the mating surfaces, and paosition the gasket (10),
check valve assembly, and valve seat (31) against
the diaphragm pot with the weights positioned as

shown in Figure 2. Secure with the hardware (5 and
6).

Check the operation of the check valve to ensure
proper seating and free movement.

Secure the suction accumulator (3} to the diaphragm
pot with the hardware (8 and 9).

Connect the suction and discharge piping as de-
scribed in INSTALLATION, Section B.

Refer to OPERATION, Section C before starting the
pump.

LUBRICATION

Plunger Rod Assembly
(Figure 1)

f".l" A

{ CAUTION V%

il

R %

THE CRANKSHAFT ROLLER BEARING (34, FIGURE
4) SHOULD BE LUBRICATED THORQUGHLY AF-
TER EACH 8 HOURS OF OPERATION. FAILURETOQ
DO SO MAY CAUSE THE BEARING TO OVERHEAT
AND FAIL.

Apply No. 2 lithium base grease to the upper lubrica-
tion fitting (38) until grease escapes from the end
cap (39).

Apply No. 2 lithium base grease to the lower fitting
(7, Figure 3) until grease escapes from the top of the
upper diaphragm plate inside the spring.

Gearbox
(Figure 4)

The gearbox was fully lubricated when shipped from
the factory. Check the oil level regularly atthe oil cup
(47), and keep the oil cup full. Lubricate with SAE
No. 30 non-detergent when lubrication is required.
Do not over-lubricate. Over-lubrication can cause
the bearings to overheat, resulting in premature
bearing failure.

Under nommal conditions, change the oil after each
5000 hours of operation, or at 12 month intervals,

MAINTENANCE & REPAIR
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whichever occurs first. Change the oil more fre-
quently if the pump if operated continuously or in-
stalled in a dirty or humid environment with rapid
temperature change.

o T

] CAUTION

A

e

MONITOR THE CONDITION OF THE BEARING LU-
BRICANT REGULARLY FOR EVIDENCE OF RUST
OR MOISTURE CONDENSATION. THIS IS ESPE-
CIALLY IMPORTANT IN AREAS WHERE VARIABLE
HOT AND COLD TEMPERATURES ARE COMMON.

When lubricating a dry (or overhauled) gearbox, add
one ounce of ‘Molykote M Gear Guard’ and ‘top off’
with clean oil.

For cold weather operation, consulit the factory or a
lubricant supplier for the recommended grade of oil.

Engine

Refer to the engine manufacturer's recommenda-
tions or contact your local Wisconsin engine repre-
sentative.
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For U.S. and International Warranty Information,
Please Visit www.grpumps.com/warranty
or call:
U.S.: 419-755—-1280
International: +1—-419—-755—1352

For Canadian Warranty Information,
Please Visit www.grcanada.com/warranty
or call:

519—-631-—-2870

THE GORMAN-RUPP COMPANY e MANSFIELD, OHIO

GORMAN-RUPP OF CANADA LIMITED ® ST. THOMAS, ONTARIO, CANADA
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