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7. Place the three crosshead/connecting rod 
assemblies into place (Figure 137). Allow 
clearance for the crankshaft by pushing them 
towards the fluid end.

8. Install two threaded rods (1 in.-8NC x 8 in.) into 
the ends of the crankshaft to aid in installation.

9. Using two people, lift the crankshaft into the 
power frame. The weight of the crankshaft is 
approximately:

• 3000 Series: 125 lb. (57 kg)

• 3600/4200 Series: 325 lb. (147 kg)
10. Using a wood block and a hammer, hit either 

end of the crankshaft to seat it in the bearing 
bore. Ensure the outer bearing race (Figure 
138) is inside the power frame case.

11. Tap in the bearing race on the opposite end of 
the crankshaft if not already installed.

12. Install a new oil seal and O-ring onto the 
inboard side plate. Install the outboard and in-
board side plates with the original shim packs. 
Ensure the thickness of each shim pack is 
equal on both ends. Install four equally spaced 
side plate capscrews and tighten to 50 ft.lb (68 
N·m) (Figure 139). 

Figure 137: Connecting Rod Installation.

Connecting Rod

Figure 139: Side Plate Installation.

Bearing Race

Power Frame

Figure 138: Crankshaft Seating.
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13. Mount a magnetic base dial indicator on the 
crankshaft with the indicator pin on the inside 
edge of the rear opening, as shown.

14. With a firm, slow, but not sudden pull in both 
directions the total end play should read within 
0.001 inch (0.03 mm) - 0.004 inch (0.10 mm) 
tolerances. 

15. Use a prybar (approx. 3 ft. (91 cm)) to move 
the crankshaft back and forth from left to right. 
Use firm, but not hard pressure. Record the 
movement of the indicator while prying in 
both directions. Add the measurements. Total 
indicator reading (sum of movement in both 
directions) should be 0.001 in. (0.0254 mm) 
- 0.004 in. (0.1016 mm). Check several times 
for consistency.

16. Add or remove shims as necessary to bring 
the endplay within the specified range. Keep 
the shim packs within 0.010 in. (0.254 mm) of 
each other.

17. Install the remaining capscrews onto the 
inboard and outboard side plates. Tighten the 
capscrews to 50 ft.lb (68 N·m).

18. Oil the bearings and install the connecting 
rods onto the crankshaft and install the crank-
case cover as outlined in “Rod Journal Bear-
ings” on page 59.

19. Install the three plunger couplings, connecting 
the plungers to the pony rods.

20. Place the top cover and gasket into place. 
Install the 12 capscrews and washers that se-
cure the top cover to the power frame. Tighten 
the capscrews to 50 ft.lb (68 N·m).

21. Position the rear cover, belt guard and gas-
ket into place. Install the 12 capscrews and 
washers that secure the components to the 
power frame. Tighten the capscrews to 50 ft.lb 
(68 N·m).

22. Add oil to the crankcase. Refer to “Changing 
the Power End Oil” on page 55.

Figure 141: Plunger Coupling Installation.

Plunger Coupling

Plunger

Figure 140: Dial Indicator Mounting.

Dial Indicator

Pry Bar
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TROUBLESHOOTING
PROBLEM POSSIBLE CAUSE REMEDY

High discharge 
pressure

Nozzle too small Replace nozzle
Restriction in hose or lance Test hose/lance without nozzle 
Inaccurate pressure gauge Replace gauge

Low discharge 
pressure

Nozzle too large Replace nozzle
Nozzle worn Replace nozzle
Insufficient water tank level Fill tank, unplug vent
Inaccurate pressure gauge Replace gauge
Belts slipping Increase belt tension
Leaking or sticking pump valves Service or replace valves
Worn pump plunger packing Replace packing
Leaking control gun, hose, fitting Repair or replace
Dirty filter bag Replace filter bag

Excessive pulsa-
tion in pump dis-
charge

Low water tank level Fill tank, unplug vent
Leaking pump valves Repair or replace valves
Broken pump valve springs Replace springs
Worn pump plunger packing Replace packing
Belts slipping Increase belt tension
Dirty filter bag Replace filter bag

Vibration in unit Pump pulsating excessively See Excessive pulsation above

High pump packing 
gland temperature

Insufficient packing lube water flow
Increase lube hose pressure
Clean guide bushing holes

Water too hot 125°F max

Pump noise

Low lubricant level Fill with lubricant

Pump cavitation
See “Excessive pulsation in pump 
discharge” above

Loose plunger clamps Tighten plunger clamps
Worn bearings Replace bearings

Worn crosshead(s)
Replace crosshead(s)/repair 
crosshead

Excessive crankshaft end play Adjust endplay
Leakage from 
pump manifold 
leakage holes 

Damaged valve seal Replace seal

Leakage from 
hydraulic throttle 
control

Damaged piston seal Replace seal
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PROBLEM POSSIBLE CAUSE REMEDY

Insufficient water 
lubrication

Needle valves not properly adjusted Adjust the needle valves

Air in the system
Open the manifold drain with 
pump on

Plugged lines
Remove debris from lubrication 
lines

Leakage from 
pump
manifold uni-valve
leakage holes

Damaged valve seal Replace seals

Leakage from 
discharge fitting 
leakage holes

Damaged fittings or seals Replace the fittings and/or seals

Pump oil leaking 
from breather

Check oil level Add oill as necessary

Verify use of proper oil type
See “Oil Specifications” on page 
62

Water in pump oil
Cross head oil seal leak Replace seal

Cold oil
Continue to run until oil temp in-
creases to adequate temperature

Engine will not 
return to idle when 
control gun dump-
ing

Excessive hose back pressure Reduce hose string length

Throttle control piston sticking Repair throttle control unit

Engine will not 
increase in speed 
when control gun 
first closes

Engine idle speed too low Increase idle speed

Large gun nozzle Decrease nozzle size

Insufficient water
lubrication

Needle valves not properly adjusted Adjust the needle valves

Air in the system
Open the manifold drain with 
pump on

Plugged lines
Remove debris from lubrication 
lines

Poor packing life

Hot water 125°F max
Insufficient water flow Adjust water flow
Dirty water Clean/replace filter
Scored/pitted plunger Replace plunger
Gland nut loose Tighten nut
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