WANNER ENGINEERING, INC.

Hydra-Cell D-40. The Heavyweight
that Knocks Out Any Solution.
Hydra-Cell D-40 is the heavyweight con-
tender for any opponent. It's built tough to
handle larger industrial applications such
as oil field brine injection, “clean in place”

systems, and reverse osmosis applications.

Other industrial pumps pale in com-
parison, with complex designs, numerous
moving parts, and damage done by abra-
sive, corrosive, and acidic solutions. With
its unique diaphragm technology, the
Hydra-Cell D-40 tackles these difficult-to-

pump solutions with ease.

Hydra-Cell can run dry without damage,
and handle a wide range of solutions at
high pressures. Because it's designed with
up to 30 percent fewer moving parts,
Hydra-Cell requires less maintenance.

You can rely on Hydra-Cell D-40's
heavy-duty construction and design to get
the job done when other pumps fail. No
matter what your application, Hydra-Cell
is tlhe industrial pump that's simply built
to last.

D-40

APPLICATIONS
@ Hot fluids

® Reclaim water

® Slurries

® Abrasives

® Wettable powders
® Fertilizers

® Chemicals

® Adhesives

® Soap solutions

® Salt water

® And many more...

FEATURES

® Made in America

® Heavy-duty industrial
construction

® No connecting rods

® Quiet, smooth operation

® Hydraulically balanced
diaphragms

® Timken*® roller bearings

® Runsdry without damage

® Easy maintenance

@ Positive displacement

@ Simple to repair

® Self-priming

® No troublesome cups,
packings or seals

T
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D-40
SPECIFICATIONS

Capacity, variable to .. 5 - 40 gpm
[19 — 151 liters/min]

1200 psi [83 bar]

300° F (consult factory in
excess of 180° F)

Pressure, variable to . .
Max. temperature . . ..

Inletport ........... 2'/2 NPT

Discharge port . ... ... 1'/a NPT

Shaft diameter ... ... 2"

Shaft rotation ....... Reversible

Dimensions ......... Length: 23" [584 mm)]
Width: 157 [381 mm]
Height: 16.25” [413 mm]

Bearings ........... Timken® tapered roller

. 19 U.S. pints [9 liters]
370 Ibs [168 kg]

Reservoir capacity
Weight (pump)

MATERIALS OF CONSTRUCTION *

Hydra-Cell is manufactured in many heavy-duty
materials for special pumping needs, and may be
customized in other materials of construction.

Pumping Head Diaphragms  Valve Seats
Cast Iron Buna-N 17-4 PH Stain-
316 Stainless  Viton® less Steel
Steel EPDM Nitronic® 50
Neoprene
Valves Valve Springs Spring Retainers
17-4 PH Stain-  17-7 PH Stain- Celcon®
less Steel less Steel Polypropylene
Nitronic 50 Elgiloy® Zytel®
Nitronic 50 Noryl®

*
Other materials available by special order.

QUICK & DISCOUNTED PRICING
CLICK HERE

OR CALL (908) 362-9981

PERFORMANCE CHART

Performance may vary +5%.
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Mounting slots: 21/32” x 1-5/32".

Pump configurations and dimensions are intended as general guidelines only.
Contact the factory for exact specifications.
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Pump Numbering System

D-40 Pumps

The Model Number always contains 12 digits: for example, D4OXACNHFHCA.

gLy
D

BASIC CONFIGURATION
(Digits 1 —3)

D40 = Shaft-driven

TYPE OF HYDRAULIC END
(Digit 4)

X = 38 gpm @ 900 rpm,

TYPE OF FLUID END
(Digit 5)
A = Version A

MATERIAL — PUMPING HEAD
(Digit 6)

C = Castiron, nickel-plated
S = SST, Type 316

MATERIAL — FLUID-END

ELASTOMERS
(Digit 7)
E = EPDM
G = Viton-XT
N = Buna-N
P = Neoprene
T = Buna-N-XS

1 2 3 4
BASIC TYPE OF
CONFIGURATION HYDR.
END

MATERIAL — VALVE SEAT
(Digit 8)

C = Ceramic
H = SST, Type 17-4
N = Nitronic 50

MATERIAL — VALVE

(Digit 9)
C = Ceramic
F = SST, Type 17-4, machined
N = Nitronic 50

MATERIAL — VALVE SPRING
(Digit 10)
H = SST, Type 17-7
N = Nitronic 50

MATERIAL — VALVE
SPRING RETAINER

(Digit 11)
C = Celcon
P = Polypropylene
Y = Nylon (Zytel)

Consult Factory for configuration designations not listed above.

5 6 7 8 9 10 11 12
TYPE OF MATERIAL USED IN HYDR.-
FLUID KEY COMPONENTS END
END OIL

HYDRAULIC-END OIL
(Digit 12)

A = 10W30 Hydra-oil
(standard)

40-wt Hydra-oil,
continuous-duty,
316 SST or Hastelloy
pump head (standard)

30-wt EPDM-compatible oil

40-wt high-temp EPDM-
compatible oil

30-wt food-contact oil

40-wt high-temp food-
contact oil

5W30 cold-temp severe-
duty synthetic oil

= 15W50 high-temp severe-

duty synthetic oil

I ® —Tm OO
non



Repair Kit Numbering System

Fluid-End Repair Kits for

D-40 Pumps

The Model Number always contains 11 digits: for example, DAOK52NHFHC.

| 5

2

1 2 3
PUMP MODEL NO.

PUMP MODEL NO.
(Digits 1 - 3)

D40 = Model D-40

KIT DESIGNATOR [*]

(Digit 4)
K = Complete fluid-end kit
D = Diaphragm kit
V = Valve kit

TYPE OF FLUID END
(Digits 5 — 6)

52 = Version A
MATERIAL — FLUID-END

ELASTOMERS
(Digit 7)

E
G

EPDM
Viton-XT

4

KIT
DESIG-
NATOR

5 6 7

TYPE OF
FLUID
END

Buna-N
Neoprene
Buna-N-XS

-2
nnn

MATERIAL — VALVE SEAT

(Digit 8)
C = Ceramic
H = SST, Type 17-4
N = Nitronic 50
X = Not included in kit

MATERIAL — VALVE

(Digit 9)
C = Ceramic
F = SST, Type 17-4, machined
N = Nitronic 50
X = Notincluded in kit

Consult Factory for configuration designations not listed above.

8 9 10 11

MATERIAL USED IN
KEY COMPONENTS

MATERIAL — VALVE SPRING
(Digit 10)

H = SST, Type 17-7
N = Nitronic 50
X = Not included in kit

MATERIAL — VALVE
SPRING RETAINER

(Digit 11)
C = Celcon
P = Polypropylene
Y = Nylon (Zytel)
X = Not included in kit

[*] See “Kit Contents” below.

KIT CONTENTS

REF. PART
NO. NO. DESCRIPTION QTy.
22 D40-018 Diaphragm . .................... 3
20 D40-047 O-ring, follower ................. 3
16  D40-074 O=ringyoltletic.  in s s s s e o . 3

7 D40-073 O-ring, manifold . . ............... 1

6 D10-080 O-ring, centervalve . ............. 3

9 D40-035 O-ring, valveseat ............... 6
10 D40-020 Valveseat ..................... 6
11 D40-021 NBIVE! i o5 v s i 9 5 5556 0 5 B Ssvame & o 6
12 D40-022 Valve spring ................... 6
13  D40-092 Tetraseal ..................... 6
14  D40-123 Washer ..l s e s i 45 = 03 6
15  D40-023 Retainer, valve spring ............ 6
— A01-113-3400 Threadlocker ................... 1

KIT DESIGNATOR
wg?  wpr ey
X X =
X X =
X X X
X X X
X X X
X = X
X - X
X = X
X — X
X = X
X = X
X — X
X X =
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PUMP NUMBERING SYSTEM

The Model Number always contains 11 digits: for example, D4OXACNHFHC.

D(4]|0]|

1 2 3

BASIC
CONFIGURATION

BASIC CONFIGURATION
(Digits 1 - 3)
D40 = Shaft-driven
TYPE OF HYDRAULIC END
(Digit 4)
Standard cam
Standard cam, with food-

grade oil
Z = Special (consult factory)

TYPE OF FLUID END

X
Q

(Digit 5)
A = Version A
Z = Special (consult factory)
R = Diaphragm cushion

4

TYPE OF | TYPE OF
HYDR.

END

5 6 7

FLUID
END

MATERIAL — PUMPING HEAD

(Digit 6)

C = Castiron, plated

S = SST, Type 316

Z = Special (consult factory)
MATERIAL — FLUID-END
ELASTOMERS
(Digit 7)

N = Buna-N

T = Buna-N-XS

G = Viton-XT

Z = Special (consult factory)

MATERIAL — VALVE SEAT
(Digit 8)

C = Ceramic

H = SST, Type 17-4

N = Nitronic 50

Z = Special (consult factory)

MATERIAL USED IN
KEY COMPONENTS

9 10 11

MATERIAL — VALVE

(Digit 9)
C = Ceramic
F = SST, Type 17-4, machined
N = Nitronic 50
Z = Special (consult factory)

MATERIAL — VALVE SPRING
(Digit 10)

Elgiloy

SST, Type 17-7
Nitronic 50

Special (consult factory)

L T

E
H
N
Z

MATERIAL — VALVE
SPRING RETAINER

(Digit 11)
C = Celcon
Z = Special (consult factory)
Y = Zytel (Nylon)
P = Polyproplyene

IMPORTANT
Record your Pump Model No. and Serial No. here for easy reference:
MODEL NO.
SERIAL NO.
DATE OF PURCHASE

When ordering parts or making inquiries about this pump, please men-
tion the Model and Serial Numbers.
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PERFORMANCE TABLE

Pump performance based on randomly-selected pumps, with

water at 70° F
(individual pumps may vary by +5%)

MODEL D-40
GPM AT
200 400 600 800 1000 1200
RPM psi psi psi psi psi psi
200 93 93 9.1 9.0 9.0 8.8
400 18.3 18.2 18.1 17.9 A7 17.5
600 26.9 26.8 26.6 26.4 26.1 25.8
800 35.5 35.2 35.0 34.8 345 34.0
900 40.0 39.2 39.0 38.7 38.2 38.0
SPECIFICATIONS
CAPACITY .. i 0-40 gpm
DELIVERY(HSW) ovorsiranss aeres sow s o 21 to 24 revol/gallon
MAXIMUMPRESSURE . ...............ccoviiinn.. 1200 psi
MAXIMUM TEMPERATURE .......................... 250° F
(Consult factory before using above 180° F)

SHAFTDIAMETER .. ... .. 2"
SHAFT-ROTATION .. oo ccaanis siars i s warsbas s sies Reversible
PORTS .....ccvvvmvennnnnne 2-1/2" NPT inlet, 1-1/4" NPT outlet
RESERVOIRCAPACITY .............ccvvvnnnn. 9 U.S. quarts
WEIGHT < cas ssasniin snais ot v srsansds it sratorems wnate s oo o 360 Ibs

To determine required horsepower:

SPMXPS _ clectric brake HP*
1460

* Horsepower required for electric motors: consult engine manu-
facturer for gasoline or diesel HP requirements.

To determine pulley size:

motor pulley OD _ pump pulley OD

LIMITED WARRANTY

Wanner Engineering, Inc. extends to the original pur-
chaser of equipment manufactured by it and bearing
its name, a limited one-year warranty from the date of
purchase against defects in material or workmanship,
provided that the equipment is installed and operated
in accordance with the recommendations and instruc-
tions of Wanner Engineering, Inc. Wanner Engineer-
ing, Inc. will repair or replace, at its option, defective
parts without charge if such parts are returned with
transportation charges prepaid to Wanner Engineer-
ing, Inc., 1204 Chestnut Avenue, Minneapolis, Min-
nesota 55403.

THIS WARRANTY DOES NOT COVER:

1. THE ELECTRIC MOTORS (IF ANY), WHICH ARE
COVERED BY THE SEPARATE WARRANTIES OF
THE MANUFACTURERS OF THESE COMPO-
NENTS.

2. NORMAL WEAR AND/OR DAMAGE CAUSED
BY OR RELATED TO ABRASION, CORROSION,
ABUSE, NEGLIGENCE, ACCIDENT, FAULTY IN-
STALLATION OR TAMPERING IN A MANNER
WHICH IMPAIRS NORMAL OPERATION.

3. TRANSPORTATION COSTS.

THIS LIMITED WARRANTY IS EXCLUSIVE, AND IS
IN LIEU OF ANY OTHER WARRANTIES (EXPRESS
OR IMPLIED) INCLUDING WARRANTY OF MER-
CHANTABILITY OR WARRANTY OF FITNESS FOR
A PARTICULAR PURPOSE AND OF ANY NON-
CONTRACTUAL LIABILITIES INCLUDING PROD-
UCT LIABILITIES BASED ON NEGLIGENCE OR
STRICT LIABILITY. EVERY FORM OF LIABILITY
FOR DIRECT, SPECIAL, INCIDENTAL OR CONSE-
QUENTIAL DAMAGES OR LOSS IS EXPRESSLY
EXCLUDED AND DENIED.

U.S. patents: 3,775,030; 3,884,598.
Canada patents: 976,807; 1,010,296

pump rpn'l motor rpm Other foreign patents granted or pending.
22.14"
. 14.77" DIA. 17" NPT — 22—
~65"= —-| |=.75"
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1
| 20"
884" DIA.
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Installation

IMPORTANT PRECAUTIONS

Adequate Fluid Supply. To avoid cavitation and
premature pump failure, be sure that the pump will have
an adequate fluid supply and that the inlet line will not
be obstructed. See “‘Inlet Piping.”

Positive Displacement. This is a positive-displace-
ment pump. Should the discharge line ever become
blocked, install a relief valve downstream from the
pump to avoid severe system damage. See ‘‘Discharge
Piping.”

Safety Guards. Install adequate safety guards over all
pulleys and belts. Follow all codes and regulations
regarding installation and operation of the pumping
system.

Shut-Off Valves. Never install shut-off valves between
the pump and discharge pressure regulator or in the
regulator bypass line.

Freezing Conditions. Protect the pump from freezing.
See also the Maintenance Section.

LOCATION

Locate the pump as close to the supply source as possible.

Install it in a lighted clean space where it will be easy to
inspect and maintain. Allow room for checking the oil level,
changing the oil, and removing the valve plate and
manifold.

MOUNTING

Do not exceed the maximum pump speed of 900 rpm.
The pump shaft can rotate in either direction.

To prevent vibration, mount the pump securely on a level
rigid base.

On a belt-drive system, align the sheaves accurately:
poor alignment wastes horsepower and shortens the belt
and bearing life. Make sure the belts are properly
tightened as specified by the belt manufacturer.

On a direct-dirve system, align the shafts accurately.

INLET PIPING: Suction-Feed System

CAUTION: When pumping at temperatures above
160° F, use a pressure-feed system instead.

Install draincocks at any low points of the suction line to
permit draining in freezing conditions.

Provide for permanent or temporary installation of a vac-
uum gauge to monitor the inlet suction. Vacuum at the
pump inlet should not exceed 7 in. Hg.

Consult the factory for the following
situations:

¢ Extreme temperature application (above 150°
or below 40°F)

* Pressure feeding of pumps

¢ Manifolding of inlets or of discharge piping
e Viscous or abrasive fluid applications
e Chemical compatibility problems

SUPPLY TANK

Use a supply tank that is large enough to provide time for
any trapped air in the fluid to escape. Tank size should be
twice the maximum pump flow rate.

Do not attach the supply tank to the pump and motor
stand.

Install a separate inlet line from the supply tank to each
pump.

Install the inlet and bypass lines so they empty into the
supply tank below the lowest water level and on the
opposite side of the baffle from the pump outlet line.

Ifaline strainer is used in the system, install itin the inlet
line to the supply tank.

To reduce aeration and turbulence, install a completely-
submerged baffle plate to separate incoming and outgoing
liquids.

Install a vortex breaker in the supply tank over the outlet
port to the pump.

Place a cover over the supply tank to prevent foreign
objects from falling into it.

Pressure
Gauge

Pressure

Regulator DISCHARGE
‘ 8 LINE

Baffle

Vacuum/Pressure SUCTION
Gauge LINE
INLET
- TO TANK
BYPASS
LINE

HOSE SIZE AND ROUTING
Size the suction line at least one size larger than the
pump inlet.

Size the suction line so that the velocity will not exceed
1 - 3 ft/sec.
0.408 X gpm

(Pipe I.D.)2
Keep the suction line as short and direct as possible.

Velocity =

Use flexible hose and/or expansion joints to absorb
vibrations, expansions, or contractions.

If possible, keep the suction line level. Don’t have any high
points to collect vapor unless these high points are vented.



INSTALLATION (continued)

To reduce turbulence and resistance, do not use 90°
elbows. If turns are necessary in the suction line, use 45°
elbows or arrange sweeping curves in the flexible inlet
hose.

If a block valve is used, be sure it is fully opened so that
the flow to the pump is not restricted. The opening should
be at least the same diameter as the inlet plumbing I.D.

Do not use aline strainer or filter in the suction line unless
regular maintenance is assured. If used, it should have
a free-flow area at least three times the free-flow area of
the inlet.

Install piping supports where necessary to relieve strain
on the inlet line and to minimize vibration.

INLET PIPING Pressure-Feed System

Provide for permanent or temporary installation of a
vacuum/pressure gauge to monitor the inlet vacuum or
pressure. Pressure at the pump inlet should not
exceed 40 psi. If pressure exceeds 40 psi, install an
inlet pressure regulator.

DISCHARGE PIPING
HOSE SIZE AND ROUTING

Size the discharge line one or two sizes larger than the
pump discharge opening. Use shortest, direct route.

Size the discharge line so that the velocity will not exceed
8 - 10 ft/sec.

Use flexible hose between the pump and hard piping to
absorb vibrations, expansions, or contractions.

Never install a shut-off valve in the discharge line between
the pump and the regulator or in the bypass line.

Select pipe or hose which meets the pressure require-
ments of the system. The working pressure should not
exceed 1/4 the bursting pressure.

Support the pump and piping independently.

PRESSURE REGULATION

Install a pressure regulator or unloader in the dis-
charge line. Bypass pressure must not exceed the
pressure limit of the pump.

Size the regulator so that when fully open, it will be large
enough to relieve the full capacity of the pump without
overpressurizing the system.

Locate the valve as close to the pump as possible and
ahead of any other valves.

Adjust the pressure regulating valve to no more than 10%
over the maximum working pressure of the system. Do not
exceed the manufacturer’s pressure rating for the pump
and/or regulator.

To reduce the chance of turbulence and cavitation, route
the bypass line to the supply tank or to the suction line as
far as possible from the pump.

If the pump will be operating for a long time with the
discharge closed and fluid bypassing, install a thermal
protector in the bypass line to prevent severe temperature
buildup in the bypassed fluid.

CAUTION: Never install shutoff valves in the bypass
line or between the pump and the pressure regulator.

Provide for permanent or temporary installation of a
pressure gauge to monitor the discharge pressure at the

pump.
For additional system protection, install a *‘pop-off’’ safety

relief valve in the discharge line downstream from the
pressure regulator.

BEFORE INTITIAL START-UP

Before you start the pump, be sure that:

¢ All shut-off valves are open and the pump has an
adequate supply of fluid.

¢ All connections are tight.

* The ail level is to the line on the oil fill plug’s
dipstick (27).

* The relief valve on the outlet of the pump is adjusted so
the pump starts under minimum pressure.

e All pulleys and belts are properly aligned and belts are
tensioned according to specifications.

¢ All pulleys, belts, and couplings have adequate safety
guards.

INITIAL START-UP PROCEDURE

1. Turn on power to the pump motor.

2. Check the inlet pressure or vacuum. Inlet vacuum must
not exceed 7 in. Hg. Inlet pressure must not exceed 40
psi.

3. Listen for any erratic noise and look for unsteady flow.

4. If the system has an air lock and the pump fails to
prime:
a. Turn off the power.
b. Remove the drain plug (2) on the bottom center of
the manifold.

c. Briefly restart the system and operate it until fluid
comes out the drain-plug hole.

d. Turn off the power and reinstall the drain plug.

5. Adjust the discharge pressure regulator to the desired
operating and bypass pressures.

6. Afterthe pressure regulator is adjusted, set the “‘pop-
off”’ safety relief valve at 100 psi higher than the desired
operating pressure.



Maintenance

DAILY

Check the oil level and the condition of the oil.
The oil level should be to the line on the oil fill plug’s
dipstick (27).

Use the appropriate Wanner Pump Oil for the application
— contact Wanner Engineering if in doubt.

CAUTION: If you are losing oil but don’t see any ex-
ternal leakage or if the oil becomes discolored and
contaminated, one of the diaphragms (22) may be
damaged. Refer to the Service Section. Do not oper-
ate the pump with a damaged diaphragm.

CAUTION: Do not leave contaminated oil in the
pump housing or leave the housing empty. Remove
contaminated oil as soon as discovered and replace
it with clean oil.

PERIODICALLY

Change the oil after the first 100 hours of operation and
every 500 operating hours thereafter. When changing,
remove the drain plug (34) at the bottom of the pump so
all oil and accumulated sediment will drain out.

Service

CAUTION: Do not turn the drive shaft while the oil
reservoir is empty.

Check the inlet pressure or vacuum periodically with a
gauge.

CAUTION: Protect the pump from freezing. Refer
also to the “Shutdown Procedure.”

SHUTDOWN PROCEDURE

During Freezing Temperatures
. Disconnect the inlet and outlet piping from the
pump.
2. Remove the drain plug (2) at the bottom center of
the manifold.

3. Open any draincocks in the piping.

4. Start the pump and allow it to run until all fluid is
removed from the pump head.

5. Stop the pump and reinstall the drain plug.
6. Fillthe pump with antifreeze.

When you put the pump back into service, thoroughly
flush the antifreeze.

-t

This section explains how to disassemble and inspect all
easily-serviceable parts of the pump. Repair procedures
for the hydraulic end (oil reservoir) of the pump are in-
cluded in a later section of the manual.

CAUTION: Do not disassemble the hydraulic end un-
less you are a skilled mechanic. For assistance, con-
tact Wanner Engineering (612-332-5681) or the dis-
tributor in your area.

CAUTION: The four bolts (25) that screw through the
back of the housing into the cylinder casting hold
the casting over the hydraulic end of the pump. Do
not remove them except when repairing the hydraulic
end.

1. Remove Manifold(5) and Valve Plate(18)

a. With a 1/2" hex-head socket (from the Wanner
Tool Kit), remove the centerbolts (1) and washers
(if ‘appropriate) in the center of the manifold.

CAUTION: Except for removing diaphragms
or repriming hydraulic cells, do not turn the

pump drive shaft while the manifold and valve
plate are off the pump.

b. Remove all nuts (31) and bolts (3) around the
manifold. Do not remove the four bolts (25) that
are installed through the back of the pump hous-

ing.
c. Remove the manifold (5).

d. Inspect the manifold for warping or wear around
the inlet and outlet ports. If wear is excessive, re-
place the manifold or return it to Wanner Engi-
neering for resurfacing.

To check if the manifold is warped, remove the O-
rings and place a straightedge across it. A
warped manifold should be replaced.

NOTE: Before removing the valve plate (“e”
and “f” below), insert two hex-head bolts (3)
from the shaft end of the pump, through two
holes in the top of the cylinder casting (24),
and into the valve plate (18). This will hold the



SERVICE (continued)

valve plate in place whenthe socket-head cap
screws are removed.

e. With a 3/8” hex-head socket (from the Wanner
Tool Kit), remove the four socket-head cap
screws (17).

f. Remove and inspect the valve plate (18).

2. Inspect Valves (9-16)

The three inlet and three outlet valve assemblies are
identical (but face in opposite directions). Inspect
themwhile they are still inthe valve plate: look for ex-
cess wear on the valve seat and valve or for foreign
material in the valve assembly.

If further inspection is necessary or if they must be
replaced, remove them as outlined below.

REMOVE VALVES

a. Inlet (3 centervalves). Fromthe front side of the
valve plate (18), insert a seat remover (from the
Wanner Tool Kit) through the valve seat (10), and
pullonit. The valve seat (10) will come loose, fol-
lowed by the valve (11), valve spring (12), washer
(14) and retainer (15).

b. Outlet (3 outer valves). Grasp and pull the
spring retainer (15) from the front side of the
valve plate.

Remove the retainer, washer (14), valve spring
(12) and valve (11).

Use the wrench-operated Valve Seat Removal
Tool included in the Wanner Tool kit to remove
the valve seat (10).

DISASSEMBLE AND INSPECT VALVES
c. Remove the tetra seal (a flat O-ring, 13).

d. Insert a large screwdriver between the spring re-
tainer (15) and valve seat (10), and twist.

e. Inspect the O-rings and tetra seals. Replace if
worn.

f. Inspect the valves and valve seats for wear and
replace if necessary. Replace the valve springs
and spring retainers whenever the valves are re-
placed.

REASSEMBLE VALVES

g. Apply grease to the outside of the valve seat and
O-ring, then reassemble the valve assemblies.

REINSTALL VALVES

h. Clean the valve ports and shoulders with emery
cloth and lubricate with grease or petroleum
jelly.

i. Inlet (3 center valves). Insert the valve assem-
blies into the valve plate, retainer first.

Outlet (3 outer valves). Insert the valve assem-
blies into the valve plate, valve seat first.

Inspect and Replace Diaphragms (22)

a. Grab the diaphragm by one edge and turn the
pump shaft until the diaphragm pulls out. This
will expose machined cross-holes in the valve
plunger shaft (52) behind the diaphragm.

b. Insert a hex wrench through the top hole to hold
the diaphragm out. The proper size tool is in-
cluded in the Wanner Tool Kit.

c. Remove the screw (19), O-ring (20), and follower
(21) in the center of the diaphragm.

d. Remove the diaphragm and inspect it carefully.
A ruptured diaphragm generally indicates a
pumping system problem and replacing only the
diaphragm will not solve the larger problem. In-
spect the diaphragm for the following:

* Half-moon marks. Usually caused by cavita-
tion of the pump (refer to “Troubleshooting”).

¢ Concentric circular marks. Usually caused
by cavitation of the pump (refer to “Trouble-
shooting”).

» Small puncture. Usually caused by a sharp
foreign object in the fluid or by anice particle.

o Diaphragm pulled away from the center
screw or from the cylinder sides. Usually
caused by fluid being frozen in the pump or
by overpressurization of the pump.

» Diaphragm becoming stiff and losing flexi-
bility. Usually caused by pumping a fluid
which is incompatible with the diaphragm ma-
terial.

e Sliceinridge of diaphragm. Occurs when a
diaphragmis operated at temperatures below
its rating.

» Diaphragm edge chewed away. Usually
caused by overpressurizing the system.

e. Inspectthe plunger (23) forany rough surfaces or
edges. Do not remove the plunger fromthe plun-
ger shaft. Smooth the surfaces and edges as
necessary with emery cloth or a fine file, being
careful to keep particles out of the pump.

CAUTION: If a diaphragm has ruptured and
foreign material or water has entered the oil
reservoir, do not operate the pump. Check all
diaphragms, then flush the reservoir com-
pletely (as outlined below) and refill it with
fresh oil. Never allow the pump to stand with



SERVICE (continued)

foreign material or water in the reservoir, or
with the reservoir empty.

Install a new diaphragm (or reinstall the old one,
as appropriate), ridge side out.

. Clean the screw (19) and remove any oil from it.

Apply medium-strength threadlocker to the
screw. Reinstall the follower (21), a new O-ring
(20), and the screw.

Repeat the above inspection procedure (and re-
placement, if necessary) with the other two dia-
phragms.

4. Flush Contaminate from Hydraulic End
(only if a diaphragm has ruptured)

a.

Remove the oildrain cap (34) and allow all oil and
contaminate to drain out.

Fill the reservoir with kerosene or solvent. Manu-
ally turn the pump shaft to circulate the kerosene
and drain.

CAUTION: If you have EPDM diaphragms or
if food grade oil is in the reservoir, do not use
kerosene or solvents. Instead, flush with the
same lubricant that is in the reservoir. Pumps
with EPDMdiaphragms have an “E” as the 7th
digit of the Model No.

Repeat the flushing procedure (step b).

Fill the reservoir with fresh oil. Manually turn the
pump shaft to circulate the oil and drain once
again.

Refill the reservoir. If the oil appears milky, there
is still contaminate in the reservoir. Repeat the
flushing procedure until the oil appears clean.

5. Prime the Hydraulic Cells

a.

With the pump horizontal, fill the reservoir with
the appropriate Wanner pump oil.

All air in the oil within the hydraulic cell (behind
the diaphragms) must be forced out by turning
the shaft (and thus pumping the piston). A shaft
rotator is included in the Wanner Tool Kit. Turn
the shaft until a bubble-free flow of oil comes
from behind all the diaphragms. Watch the oil
levelinthe reservoir: if it gets too low during prim-
ing, air will be drawn into the pistons (inside the
hydraulic end) and will cause the pump to run
rough.

Wipe excess oil fromthe cylinder casting and dia-
phragms.

6. Reinstall Valve Plate(18) and Manifold(5)

a.

Insert two hex-head bolts (3) fromthe shaft end of
the pump through the top two holes of the pump.

Hang the valve plate on these two bolts.

Insert four socket-head cap screws (17) through
the valve plate and hand-tighten the valve plate
to the cylinder casting. Watch the alignment.

Installthe outlet valve O-rings (16) and centerbolt
O-rings (6) on the valve plate.

Install the manifold O-ring (7) on the manifold.
Hang the manifold on the two hex-head bolts.

Install centerbolts (1) and washers if appropri-
ate. Torque to 180 ft-Ibs.

Install hex-head bolts (3), washers (4), and nuts
(31) around the edge of the manifold. Torque to
90 ft-Ibs.

Recheck all bolts for tightness.



Service (Hydraulic End)

CAUTION: Do not disassemble the hydraulic end of
the pump unless you are a skilled mechanic. For as-
sistance, contact Wanner Engineering (612-
332-5681) or the distributor in your area.

CAUTION: The four bolts (25) that screw through the
back of the housing into the cylinder casting (24)
hold the casting to the pump housing. Do not remove
them except when repairing the hydraulic end.

NOTE: The following service procedures refer sev-
eral times to the Wanner Tool Kit. We strongly urge
you notto try to repair the hydraulic end of the pump
without using the tools in this kit (available from
Wanner or your local distributor).

1. Remove Pump Housing

a. Remove the head of the pump and the dia-
phragms as outlined in the basic Service Sec-
tion.

b. Drain the oil fromthe pump housing by removing
the drain plug (34).

c. Remove the base plate (35).

d. Set the hydraulic end of the pump face-down on
the cylinder casting (24).

e. Check the shaft for sharp burrs. Smooth any
burrs to prevent scarring the housing seals (64)
when you disassemble the pump.

f.  Remove the bolts (25) which secure the housing
tothe cylinder casting (remove two opposite bolts
at a time, loosening them evenly). The piston re-
turn springs (49) will force the cylinder casting
and housing apart. The bearing adjusting plate
(61) and disc springs (60) may fall out.

g. Lift off the housing (30).

h. Inspect the cam assembly (62) and the bearing
race inthe rear of the housing. If the bearings are
pitted or binding, or if the housing race is worn,
contact Wanner Engineering.

2. Disassemble Pistons

a. With the pump housing removed (see above),
turn the cylinder casting (24) over and set it on a
flat surface, piston side down. Be careful so the
pistons don't separate from the cylinder casting.

b. Remove the plunger (23) from the valve plunger
(52). The plunger is press-fit on the valve
plunger: with the diaphragms removed (see the
basic Service Section), use a flat-tipped rod or

punchto tap the valve plungerin the middle of the
plunger. With light tapping, the plunger (23)
should slip off the valve plunger.

The hydraulic piston assembly (49-58) can now
be disassembled. Inspect all parts and replace
all O-rings and any other parts which are worn or
damaged.

c. Repeat step b for the remaining pistons.

NOTE: When you reassemble the hydraulic
piston, use newplungers (23). They are press-
fit onto the valve plungers (52) and are gener-
ally not reusable.

3. Reassemble Pistons

a. Dropaball (57) into each opening in the bottom of
a piston assembly (58).

b. Insert a retaining washer (56) and O-ring (55) to
hold the ball in place.

c. Insert a valve plunger (52) into a valve cylinder
(54). Slide a spring (51) over the plunger, inside
the valve cylinder.

d. Insert an O-ring (53) into a spring retainer (50).
e. Install an O-ring (53) on a valve cylinder (54).

f. Lubricate the inside of a spring retainer (50), then
slide the assembled valve cylinder, plunger, and
spring (51-54) into the retainer.

g. Lubricate the inside wall of the piston.

h. Slide the complete cylinder-and-retainer assem-
bly (50-55) into the piston assembly (58).

i. Insert a return spring (49) into the piston assem-
bly.

j. Repeat the above procedure for the other two
pistons.

4. Replace Shaft Seals

NOTE: Inspect the shaft seals (64) before con-
tinuing. Ifthey look damaged in any way, replace
them. Both seals should be replaced at the same
time.

a. Apply a coating of Loctite® High-Performance
Pipe Sealant With Teflon, or a comparable prod-
uct, to the outer surface of both seals and the in-
side surface of the opening in the pump housing
where the seals will rest.

Loctite is a registered trademark of Loctite Corporation.



SERVICE (HYDRAULIC END) (continued)

b.

With a soft mallet and the larger-diameter side
of the flat plate,tap the first seal (with its spring
side into the pump) into the housing. With the
reverse side of the plate, tap the seal 1/8" further
into the housing.

Pack the inside (spring side) of the second seal
half full with grease. With the larger diameter of
the plate, tap the second seal flush with the
pump housing (30).

5. Reassemble Housing and Casting

a.

Place the cylinder casting (24) face-down on two
2 x 4 boards, avoiding contact between the dia-
phragms and boards.

Insert the disc springs (60) and bearing adjusting
plate (61) into the cylinder casting. If they don’t
stick together as a unit, reassemble them, pack
them with grease, and hold them together while
inserting them into the cylinder casting.

Insert the small bearing cup with the larger
inside diameter facing out.

. Insertthe assembled pistons (49-58) into the cyl-

inder casting.

Note the location of the outer ring of holes in the
cylinder casting and in the pump housing flange —
in particular, the holes where bolts (25) will be in-
stalled.

Stand the camshaft assembly (62) on the cylin-
der casting (24).

CAUTION: The pilot bearing MUST be proper-
ly nested in the bearing race during assem-
bly. If misaligned, the bearing will be dam-
aged and the pump will fail within the first
hours of operation.

Wrap the seal protector bag (part of the Wanner
Tool Kit) over the shaft.

Install the O-ring (65) into the pump housing (29),
using grease or petroleum jelly to hold it in place.

Slide the housing down over the shaft. Be sure
the holes in the housing and the cylinder casting
are properly aligned.

Drop the bolts through the four appropriate holes
in the pump housing (30). Screw the bolts (from
the Wanner Tool Kit) into the four threaded holes
in the cylinder casting, but don’t tighten them yet.
You may want to insert a few bolts (3) into the un-
threaded holes of the housing and cylinder cast-
ing (24) to help align the parts.
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K.

Alternately tighten the bolts to evenly draw the
housing down to the cylinder casting. Be sure the
O-ring (65) stays in place.

Also, as you tighten the nuts, keep checking the
shaft alignment by turning the shaft (use the
rotator in the Wanner Tool Kit). If the shaft begins
to bind and becomes difficult to turn, back off
the nuts and realign the shaft. When the housing
is tight against the cylinder casing, you should
be able to turn the shaft smoothly.

After all the bolts are tightened, remove two op-
posite bolts. Insert two hex-head cap screws (25)
with washers into the same holes and tighten.

Remove the two remaining bolts and replace
them with hex-head cap screws.

Turn the shaft again to check its alignment.

6. Reinstall Plungers

NOTE: If the plungers (23) have been removed
from the valve plungers (52), do not reuse them
Install new ones instead.

a.

Place a plunger on the exposed screw end of the
plunger guide tool from the Wanner Tool Kit. The
flat side of the plunger should face the tool.

Screw the guide (with the plunger) into the valve
plunger (52) until tight.

Pull the valve plunger (52) up until its crossholes
are exposed.

Insert a hex wrench (from the Wanner Tool Kit)
or a similar dowel-type object through the toy
crosshole.

Hold the bottom of the guide with a 1" wrench
and turn the top of the guide with a 9/16” wrench
Press the plunger onto the valve plunger (52)
This is a press-fit — when installed, the plunge
should be tight against the shoulder of the valve
plunger.

NOTE: Do notremove the plunger guide unti
the diaphragm is installed (see below).

Install the diaphragm as outlined below and
repeat the procedure for the other two plungers
and diaphragms.

7. Reinstall Diaphragms

a.

Remove the plunger guide tool from the valve
plunger.

Place the diaphragm (22) onto the plunger (23)
ridge-side out.

Center the diaphragm follower (21) on the dia
phragm.



SERVICE (HYDRAULIC END) (continued)

d. Place the O-ring (20) onto the follower screw
(19).

e. Apply a small amount of threadlocker to the
threads of the follower screw.

f. Insert the follower screw (19), with its O-ring,
through the diaphragm follower (21) and dia-
phragm (22), and screw it into the valve plunger
(52).

g. Hold the diaphragm hex wrench and tighten
the follower screw.

Troubleshooting

h. Repeatthe above procedure forthe plungers and
diaphragms of the other two cylinders.

i. Fill the reservoir with fresh oil and prime the
pump as outlined in the basic Service Section.

Reassemble Pump Head

Reassemble the pump head as outlined in the basic
Service Section.

Cavitation

Inadequate fluid supply because of:

— Inlet line collapsed or clogged

— Clogged line strainer

— Inlet line too small or too long

— Air leak in inlet line

— Worn or damaged inlet hose

— Suction line too long

— Too many valves and elbows in inlet line.
Fluid too hot for inlet suction piping system.
Air trapped in fluid piping system.
Aeration and turbulence in supply tank.
Inlet suction vacuum too high.

SYMPTOMS OF CAVITATION
Excessive pump valve noise
Premature failure of spring or retainer (12,15)
Premature failure of diaphragms (22)
Volume or pressure drop
Rough-running pump
Piston return spring failure (inside hydraulic
end).

Drop in Volume or Pressure

Air leak in suction piping.

Clogged suction line or suction strainer.
Suction line inlet above fluid level in tank.
Inadequate fluid supply.

Pump not operating at proper RPM.
Relief valve bypassing fluid.

Worn pump valve parts.

Foreign material in inlet or outlet valves.
Loss of oil prime in cells because of low oil level.
Ruptured diaphragm.

Cavitation.
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Warped manifold from overpressurized system.
O-rings forced out of their grooves from overpres-
surization.

Air leak in suction line strainer or gasket.

Cracked suction hose.

Empty supply tank.

Excessive aeration and turbulence in supply tank.
Worn and slipping drive belt(s).

Worn spray nozzle(s).

Cracked cylinder casting.

Pump Runs Rough

Worn pump valves.

Air lock in outlet system.

Oil level low.

Wrong weight oil for cold operating temperatures
(change to lighter weight).

Air in suction line.

Restriction in inlet/suction line.

Cavitation.

Hydraulic cells not primed after changing dia-
phragms.

Foreign material in inlet or outlet valves.

Damaged diaphragm.

Fatigued or broken valve spring (12).

Broken piston return spring (inside hydraulic end).

Premature Failure of Diaphragm

Frozen pump.

Puncture by a foreign object.

Elastomer incompatible with fluid being pumped.
Cavitation.

Pump running too fast.

Broken piston return spring (49).

Excess pressure.



TROUBLESHOOTING (continued)

Water in Oil Reservoir Abrasives in the fluid.
Valve incompatible with corrosives in the fluid.

Condensation. p inerifepist

Ruptured diaphragm. ump running 100 fast.

Hydraulic cells not properly primed after diaphragm .

replacement. Loss of Qil

Frozen pump. External seepage.

Diaphragm screw O-ring (20) missing or cracked. Rupture of diaphragm.

Cracked cylinder casting. Frozen pump.

. Diaphragm screw O-ring (20) missing or cracked.

Water Pulsations Worn shaft seal.

Foreign object lodged in pump valve. Qil drain piping or fill cap loose.

Loss of prime in hydraulic cells because of low oil Valve plate and manifold bolts loose.

level.

Air in suction line. Premature Failure of Valve Spring or

Valve spring (12) broken. Retainer

Cavitation. Cavitation.

Aeration or turbulence in supply tank. Foreign object in the pump.

Pump running too fast.

Vaive Heal Spring/retainer material incompatible with fluid be-
Normal wear. ing pumped.
Cavitation. Excessive inlet pressure.

MODEL D-40 VALVE ASSEMBLY

@ O-ring (9) is shown installed on valve seat (10).
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Parts

REF. PART QTY. PER REF. PART QTY. PER
NO. NO. DESCRIPTION PUMP NO. NO. DESCRIPTION PUMP
1 D40-081-2010 Cap Screw, socket head, 5-1/2" ... ... .. 3 20 D40-047-2110 O-Ring, follower,Buna ............. 3

2 D25-038-2210 PlUg, Drass . . . ..o 1 D40-047-2111 O—Rlng, follower, Viton . ............ 3 ,
D25-038-2211 Plug, SST......................... 1 21 D40-017-1010 Follower, SST .................... 3
3 DA40-024-2010 Cap Screw, hardened, 7-1/2" . ... .. .. .. 9 22 D40-018-2310 Diaphragm, Buna ................. 3
D40-024-2011 _Cap Screw, hardened, 7" . . ... ........ 9 D40-018-2315 Diaphragm, Viton-XT . .............. 3
D40-048-2010 Washer, hardened, 1/2" .. .. .. ... ... 21 D40-018-2320 Diaphragm, Buna-N-XS............. 3
5 D40-004-1002 Manifold, SST...................... 1 23 D40-016-1010 Plunger ................ccceuun.. 3
D40-004-1007 Manifold, nickel-plated ductileiron ... .. 1 24 D40-002-1010 Cylinder HouSing . .. ... ..o\ ... 1
6 D10-080-2110 O-Ring, center valve plate, Buna .. ... .. 3 D40-002-1210 Cylinder Housing Assembly [+] ....... -
D10-080-2111  O-Ring, center valve plate, Viton .. ... .. 3 25 D40-029-2010 Cap Screw, hex-head, 1-1/2" ... ... 2

7 DA40-073-2110 O-Ring, manifold, Buna . ............. 1 " ‘

D40-073-2111  O-Ring, manifold, Viton .. .. .......... 1 26 D40-102-2010 1-Bolt; 716" , ciovcii o snims s sissais s ssi 2

8 D40-125-2310 Washer, dampening [*], Celcon ... ... .. 6 27 D10-089-1210 Cap, oil fill (includes breather) ........ 1 .
D40-125-2316  Washer, dampening [°], Zytel (Nylon) .. .6 28 D10-080-2110 O-Ring, oilfillLBuna................ 1
D40-125-2317 Washer, dampening [*], Polyproplyene . .6 D10-080-2111 O-Ring, oail fill, Viton . . .. ............ 1
9 'D40035-2110' O-Ring, vaive seat, Buna. . .c.... v vovee - 6 29 D40-040-2410 Name Plate ...................... 1
D40-035-2111  O-Ring, valve seat, Viton ... ........ .. 6 - = Fenssm b — .

-001- umpHousing . ...................

10 D40-020-1010 Valve Seat, 17-4HT ................. 6 001. : _
D40-020-1011  Valve Seat, Nitronic 50 .. .. ........... 6 D49°001-1210 Pump Housig Assemblyf9) soess s s -
D40-020-1200 Valve Seat, Ceramic................. 6 31 D40-028-2010 Nut, hardened, hex, 1/2" ............ 8

11 D40-021-1010 Valve, 17-4HT...................... 6 32 D25-076-2210 Elbow, 3/8" . ....... ... 1
D40-021-1011  Valve, Nitronic50 .. ................. 6 - N
D40-021-3300 Valve, Ceramic . . .. ................. 6 33 D25077-2210 Pipe, 38" ........................ 1

12 D40-022-3110 Valve Spring, 1777HT ... .. ........... 6 34 D25-078-2210 €Cap,8/8™ .. :.ivviissmeiens s i s o d
D40-022-3115  Valve Spring, Nitronic 50 . ............ 6 35  D40:02551010 Base s s o susagsi v 5 sampn v o omsa ¢ ity 1
D40-022-3117 Valve Spring, Elgiloy . ............... 6 -

36 D40-054-2010 Washer, shakeproof, 5/8" ........... 4

13 D40-092-2110 TetraSeal,Buna.................... 6 :
D40-092-2111 Tetra Seal, Viton . ................... 6 37 D40-087-2010 Cap Screw, hex-head, 5/8" .......... 4

14 D40-123-1010 Washer, 316 .. ..................... 6

15 D40-023-2310 Retainer, valve spring, Celcon .. ..... .. 6
D40-023-2316  Retainer, valve spring, Zytel (Nylon) ....6 * Used in all SST and Ductile Iron after S/N 1293
D40-023-2317 Retainer, valve spring, Polyproplyene .. .6 E——— — ) -

16 D40-074-2110 O-Ring, outlet, Buna . ............... 3 ¥ plate, disc g;f‘i':gs af,z":etg"',?ﬁg”riﬁz beanng cup.sdjusing
D40-074-2111  O-Ring, outlet, Viton ................ 3 ' ' ’

17 D40-101-2010 Cap Screw, socket-head, 21/2" . ... . ... 4 § Pump Housing Assembly includes housing, drain,

and bearing cup.

18 D40-003-1002 ValvePlate, SST.................... 1
D40-003-1017 Valve Plate, nickel-plated ductile iron. . . .1

19 D40-030-2010 Screw, flat-head machine, SST, 3/8” ... .3

13
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D-40 REPAIR KIT NUMBERING SYSTEM

The Model Number always contains 11 digits: for example, D40K52NHFHC.

[D/4/0] [ | |

1 2 3 4 5 6 7 8 9 10 11

PUMP MODEL NO. KIT TYPE OF MATERIAL USED IN
DESIG- FLUID KEY COMPONENTS
NATOR END
PUMP MODEL NO. MATERIAL — VALVE
(Digits 1 - 3) (Digit 9)
D40 = Model D-40 C = Ceramic
K DESIehATOR ('] N 2 Nioniago | machined
(Digit 4) Z = Special (consult factory)
K = Complete fluid-end kit X = Not included in kit
D = Diaphragm kit
V = Valve kit [§] MATERIAL — VALVE SPRING
(Digit 10)
TYPE OF FLUID END
(Digits 5 - 6) E = Elgiloy
i i H = SST, Type 17-7
BE=NORERIA N = Nitronic 50
MATERIAL — FLUID-END Z = Special (consult factory)
ELASTOMERS X = Not included in kit
(Digit 7)
N = Buna:N MATERIAL — VALVE
. SPRING RETAINER
T = Buna-N-XS Diait 11
G = Viton-XT (Digit 11)
Z = Special (consult factory) C = Celcon
X = Not included in kit [§] Z = Special (consult factory)
MATERIAL — VALVE SEAT X = Not included in kit
(Digi Y = Zytel (Nylon)
git 8)
. P = Polyproplyene
C = Ceramic
H = SST, Type 17-4 [*] See “Kit Contents” below.
N = Nitronic 50
Z = Special (consult factory) [§] Diaphragms and follower O-rings
X = Not included in kit are not included in Valve Kits.
KIT CONTENTS
REF. PART KIT DESIGNATOR
NO. NO. DESCRIPTION QTy. “K” “D” e
22 D40-018 DIaphragmis s s s.ooss 5 505 4 5 8 ot s 3 X X
20 D40-047 O-ring, follower . ................ 3 X X
16  D40-074 O-ring,outlet ................... 3 X X X
7 D40-073 O-ring, manifold . . .. ............. 1 X X X
6 D10-080 O-ring, centervalve .............. 3 X X X
9 D40-035 O-ring, valveseat ............... 6 X X
10  D40-020 Valveseat ..................... 6 X X
11 D40-021 ValVe. . s ganens o samses © s o 6 X X
12 D40-022 Valvespring ................... 6 X X
13 D40-092 Wetrarseal ;s :qruse s anvns s naviis 6 X X
14  D40-123 WSRO wrw o s gioams « v oo dase & 6 X X
15  D40-023 Retainer, valve spring ............ 6 X X
— AO01-113-3400 Threadlocker ................... 1 X X
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Parts (Hydraulic End)

REF. PART QTY. PER
NO. NO. DESCRIPTION PUMP
49 D40-019-3111 Spring, piston return, 17-4 ... ... ... .. 3
50 D40-042-1010 Retainer,returnspring . .............. 3
51 D40-045-3110 Spring, sleevevalve ... ... ... .. ... .. 3
52 D40-044-1010 ValvePlunger...................... 3
53 D10-034-2110 O-Ring, valve cylinder,Buna .......... 6
54 D40-043-1010 Cylinder,valve . .................... 3
55 D40-034-2110 O-Ring, piston,Buna .. .............. 3
56 D40-041-1010 Washer, ball retainer .. .............. 3
57 D10-015:3010 Ball, 36" ... « ¢ coaven s isican s v s v am 6
58 D40-014-1209 Piston, with foot and retainer ... ... .. .. 3
D40-014-1210 Piston Assembly, Buna [#] ............

59 D40-124-2210 RetainingRing .. ................... 1
60 D40-075-3110 Disc spring, adjustment plate ......... 4

61 D40-012-1010 Bearing Adjustment Plate (Ser. No.
1124.&DRIAW) « = iiviara v ¢ wivas 5 v wors s v o v 1

D40-012-1011  Bearing Adjusting Plate, with snap-
ring groove (Ser. No. 1125 & above) . . . . . 1
62 D40-007-1210 CamAssembly [§] .. ... ... ........ i
63 D40-085-2210 Key,shaft ......................... 1
64 D40-031-2110 Seal,Buna ........................ 2
65 D40-037-2110 O-Ring, pump housing, Buna ......... 1
D40-111-2400 Label,caution ..................... 1

# Piston Assembly includes cylinder, foot, plunger, O-rings, and
springs.

§ Cam Assembly includes cam, shaft, wobble plate, and bearings.
This is only available as an assembly.
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