





























when handling seals. Clean parts are
essential to prevent scratching the finely
lapped sealing faces. Even light scratches on
these faces could result in leaky seals.

b. Normally, mechanical seals require no
adjustment or maintenance, except routine
replacement of worn or broken parts.

c. A mechanical seal which has been used
should not be put back into service until the
sealing faces have been replaced or relapped.
(Relapping is generally economical only in
seals two inches in size and above.)

CLEANING WITHOUT DISMANTLING PUMP

A short section of pipe, so designed that it can be
readily dropped out of the line, can be installed
adjacent to the suction flange. With this
arrangement, any matter clogging the impeller is
accessible by removing the pipe section.

If the pump cannot be freed of clogging after the
above methods have been tried, dismantle the unit
as previously described to locate the trouble.
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Figure 13: Mechanical View
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REPLACING MECHANICAL SEALS AND
BEARINGS

(without removing the upper half of the casing)
NOTE: In order to replace the mechanical seal

and bearing housing on the coupler end, you must
use a spacer type coupler.

A WARNING: Unexpected Startup Hazard
Disconnect and lockout power before servicing.
Failure to follow these instructions could result in

serious personal injury or death, or property
damage.

A CAUTION: Extreme Temperature Hazard

Allow pump temperatures to reach acceptable
levels before proceeding. Open the drain valve.
Do not proceed until liquid stops coming out of the
drain valve. If liquid does not stop flowing from the
drain valve, isolation valves are not sealing and
should be repaired before proceeding. After liquid
stops flowing from drain valve, leave the valve
open and continue. Remove the drain plug located
on the bottom of the pump housing. Do not
reinstall the plug or close the drain valve until
reassembly is completed.

Failure to follow these instructions could result in
moderate personal injury or property damage.

1. Close valves on suction and discharge sides
of pump. If no valves have been installed, it
will be necessary to drain the system.

2. Remove the coupler guard. For spacer
coupler, loosen the capscrews which secure
the coupler flanges to the coupler hubs.
Remove the coupler flanges and sleeve by
compressing the flanges and pulling out from
beneath the hubs or by loosening the Allen set
screws and sliding the hubs back on the
shafts. Remove the coupler hubs from the
pump shaft. For non-spacer couplers, loosen
set screws and slide flanges back on shafts
and remove rubber element.

3. Remove the capscrews from each of the
bearing housings and remove the bearing
housings by placing two 2.0" long full-threaded
capscrews or Allen set screws in the
jackscrew holes provided.
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4. Bend back the lockwasher tab and remove
both the lockwasher and locknut from the
outboard end of the shaft (the opposite side of
the coupling).

5. Remove the socket-head capscrews holding
the gland plates to the stuffing boxes.

6. Insert threaded rods into the tapped holes in
the gland plate and install a fixture on the
threaded rods to use a puller. See Figure 14
for Dimensions of Universal Fixture (PN:
AC2394). Using the puller, tighten the bolt in
the center of the fixture to remove the bearing
and gland plate from the shaft. See Figures 15
and 16.

A CAUTION: Pump Damage Hazard

Failure to remove the socket-head capscrews
before trying to pull the bearings off could cause
damage to the pump.

Failure to follow these instructions could result in
moderate personal injury or property damage.

437" DRILLTHRU
FOR .500-13
UNC-2B THREAD

—1.75"—— 2.0" —— 2.0" ——1.75"—

8.0"" X .50 THK MIN.
. H.R.STEEL

Figure 14: Dimensions for Universal Fixture
(PN: AC2394)

7. Remove the inboard bearing and gland plate
in the same manner.

NOTE: The locknut and lockwasher are not used
on the inboard bearing.

A CAUTION: Do not reuse the ball
bearings




Figure 15: Removing bearing and gland plate
using universal fixture

Figure 16: Gland plate and bearing removed
from stuffing box

8. Remove the mechanical seal head from the
pump shatft.

NOTE: To ease in the removal of the mechanical
seal heads, you may want to use 2 Allen wrenches
as hooks or form hooks from wire.

9. Drive the lip-seals, the mechanical seal seats,
from each of the gland plates by tapping on
them from the rear.

10. Remove the O-rings from each of the gland
plates.

ASSEMBLING MECHANICAL SEALS AND
BEARINGS

(without removing the upper half of the casing)

NOTE: All bearings, O-rings, and lip-seals should
be replaced with new parts during assembly. All
usable parts should be cleaned of foreign matter
before reassembly.

NOTE: Reassemble the pump by starting on the
outboard end (the end opposite the coupling). This
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end locks the rotating element into position in the
casing.

1. Press the stationary mechanical seal seat into
the gland plate until it bottoms out against the
bore. Lightly lubricate the bore to ease
assembly. See Figure 17.

Figure 17: Assembling mechanical seal seat
into gland plate

2. Press a new lip seal into the gland plate.
Before installing the lip seal, lubricate the lip-
seal with lightweight oil.

NOTE: Lip seals should sit against machined
shoulder in the gland plate. The lip seal should
face away from the mechanical seal seat. See
Figure 18.

Figure 18: Assembling lip seal into the gland
plate

3. Lubricate and roll the O-ring into the groove in
the gland plate.

IMPORTANT: Steps 4 and 5 must be completed
within 10 to 12 minutes to assure proper
placement of the mechanical seals.

4. Lightly coat the outboard end of the pump
shaft with P-80 Rubber Lubricant Emulsion,



vegetable oil, or equal and slide the
mechanical seal head onto the shaft. Do not
compress the seal spring at this time.

4\ cauTiON

Use a flashlight and make sure the mechanical
seal spring is seated properly into the spring
holder and around the bellows of the mechanical
seal before continuing.

5. Slide the gland plate, over the shaft, being
very careful that the head and the seat of the
mechanical seal do not get damaged. Then
press the gland plate with the O-ring into the
stuffing box and tighten the socket-head
capscrews.

NOTE: Because of the compression of the O-ring,
it may be difficult to press the O-ring into the
stuffing box. Use longer socket-head capscrews to
start the gland plate into the stuffing box. Draw-up
the bolts evenly until the gland plate is secure in
the stuffing box. To prevent the mechanical seal
spring from pushing the gland plate back out of the
stuffing box, remove one long socket-head
capscrew at a time and replace with a regular
sockethead capscrew.

6. Heat the ball bearings using dry heat or 10% —
15% soluble oil and water, or an induction
heater.

A CAUTION: Do not exceed a temperature
of 275°F.

7. Fill up the lip seal cavity with approximately
.50 ounces of grease.

8. Using gloves, slide the heated bearing onto
the shaft against the shaft shoulder. See
Figure 19.
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Figure 19: Installing Bearing

9. Install the locknut and lockwasher on the
outboard end of the shaft. Make certain that
the locknut is secure and bend over the tabs
on the lockwasher. See Figure 20.

10. Allow the bearing to cool to room temperature.
Coat the exposed sides of the bearing with
two or three ounces of recommended grease.
Drive as much grease as possible into the
bearing using a putty knife or similar tool.

11. Remove the grease relief plug; coat the inside
of the bearing housing with grease, and then
slide the housing into place over the bearing.
Alternately tighten the bearing housing
capscrews so as not to “cock” the bearing
housing causing bearing to bind. Leave the
grease relief plug out of the outboard housing
until the pump is run for a minimum of two
hours and the system has reached its normal
operating temperature.

NOTE: A locknut and lockwasher are not installed
on the inboard end of the pump shaft. It is
acceptable to leave the grease relief plug installed
on the inboard side for Step 11.

12. Repeat steps 1 through 11 for the inboard.

13. Reinstall the coupler, check for alignment, and
install the coupler guard. See the sections
entitled Alignment Procedure and ANSI/OSHA
Coupler Guard Removal/Installation.

Figure 20: Installing Lockwasher and Locknut



DISMANTLING THE PUMP

(when removing the rotating element of the pump
is required)

A WARNING: Unexpected Startup Hazard
Disconnect and lockout power before servicing.
Failure to follow these instructions could result in

serious personal injury or death, or property
damage.

A CAUTION: Extreme Temperature Hazard

Allow pump temperatures to reach acceptable
levels before proceeding. Open the drain valve.
Do not proceed until liquid stops coming out of the
drain valve. If liquid does not stop flowing from the
drain valve, isolation valves are not sealing and
should be repaired before proceeding. After liquid
stops flowing from drain valve, leave the valve
open and continue. Remove the drain plug located
on the bottom of the pump housing. Do not
reinstall the plug or close the drain valve until
reassembly is completed.

Failure to follow these instructions could result in
moderate personal injury or property damage.

1. Close valves on suction and discharge sides
of pump. If no valves have been installed, it
will be necessary to drain the system.

2. Remove the coupler guard. For spacer
couplers, loosen the capscrews which secure
the coupler flanges to the coupler hubs.
Remove the coupler flanges and sleeve by
compressing the flanges and pulling out from
beneath the hubs or by loosening the Allen set
screws and sliding the hubs back on the
shafts. Remove the coupler hub from the
pump shaft. For non-spacer couplers, loosen
Allen set screws and slide flanges back on
shafts and remove rubber element.

3. Remove all casing main joint capscrews and
dowel pins.

4. Tighten the jacking screws in the upper half of
the casing to separate the upper and lower
casing halves. Then lift off the upper half of
the casing.

5. Tap the stuffing boxes with a soft-headed
hammer to break the seal between the stuffing
box and lower casing half, and lift the rotating
element out of the lower casing. Rotating
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element may be removed to a suitable

location for repair.

NOTE: A spare rotating element can be installed
at this point. See Figure 21.

6. Remove the capscrews from each of the
bearing housings and remove the bearing
housings by placing two capscrews in the
jackscrew holes provided.

7. Bend back the lockwasher tab and remove
both the lockwasher and locknut from the
outboard end of the shaft (the opposite side of
the coupling).

8. Remove the capscrews holding gland plate to
the stuffing box.

9. Insert threaded rods into the tapped holes in
the gland plate and install a fixture on the
threaded rods to use as a puller. See Figure
14 for dimensions of Universal Fixture. Using
the puller, tighten the bolt in the center of the
fixture to remove the bearing and gland plate
from the shaft. If the bearing does not come
off the shaft, insert a spacer between the
center bolt and the shaft, and retighten the
bolt. Remove the inboard bearing and gland
plate in the same manner. See Figures 15 and
16.

NOTE: The locknut and lockwasher are not used
on the inboard bearing.

10. Remove the gland plates from the stuffing
boxes and remove the O-rings from the
stuffing boxes.

CAUTION: Do not reuse the ball
bearings.

11. Remove the mechanical seal head from the
pump shatft.

12. Drive the lip-seals, the mechanical seal seats,
from each of the gland plates by tapping on
them from the rear.

13. Remove the O-rings from each of the gland
plates.

14. Remove the two casing rings from the impeller
and remove the O-rings from each of the
casing rings.

15. Remove the impeller-retaining ring with
retaining pliers. See Figure 22. Heat the
impeller hub on both ends to 350°F maximum,
and pull or push the impeller from the shaft.




(Instead of heating the impeller, you may
press impeller off the shaft, if press is
available.)

NOTE: Press away from the coupling end.

NOTE: For impellers with replaceable rings;
remove the rings, if necessary, by cutting with a
cold chisel.

16. Remove the impeller key from the shaft.

Figure 23: Trimming Casing Gasket
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REASSEMBLING THE PUMP

(when removing the rotating element of the pump
is required)

NOTE: All bearings, O-rings, lip-seals, mechanical
seals, gaskets, impeller rings, and casing rings
should be replaced with the new parts during
assembly. All reusable parts should be cleaned of
all foreign matter before reassembling. The main
casing joint gasket can be made using the upper
and lower half as a template. Lay the gasket
material on the casing joint. Trim the gasket by
lightly tapping with a ball peen hammer so that it is
flush with the inside edges of the casing. See
Figure 23. Do not hit casing edge with hammer
hard enough to round edge.

NOTE: Precut-casing gaskets can be ordered to
minimize the amount of trimming.

1. Before assembling the rotating element
prepare the casing and install the casing
gaskets to the parting line.

2. Clean the gasket surfaces of the casing. Apply
Scotch 3M-77 spray adhesive or equivalent to
the lower half of the casing.

3. Within one minute of spraying, set the
untrimmed gaskets in place on the lower half
of the casing, align the holes in the gaskets
with the holes in the casing, and press the
gaskets firmly against the lower half of the
casing face in the area coated by the
adhesive.

4. Trim the gaskets flush with the lower casing
bores. See Figure 23.

4\ cauTiON

Machined-casing bores must remain sharp at the
casing parting line. Gaskets must be flush with the
bore in order to contact O-rings. Leakage can
result around the stuffing box O-ring if this step is
not properly followed.

5. Assemble the impeller key in the shaft key
slot.

NOTE: For impeller with replaceable rings, heat
each new ring (approximately 300°F-400°F for
bronze) and slide onto the impeller. Using gloves,
hold rings against the impeller shoulder until cool.

6. Check the impeller and casing to determine
the correct relationship. Heat the impeller
evenly to 300°F maximum to expand the bore.




Impeller may be pressed onto the shaft
instead of heating if a suitable press is
available. See Figure 24.

7. Using gloves, from the outboard end, slide the
impeller on the shaft against the shaft
shoulder, and install the retaining ring.

8. Lubricate and roll an O-ring into the groove in
each of the casing rings. Then slide the casing
rings over the impeller.

9. Thoroughly clean the gland plates and stuffing
boxes to prevent dirt from entering the seal
during startup.

Press the stationary mechanical seal seats into
both of the gland plates. Lightly lubricate the gland
plates to ease assembly. See Figure 17.

IMPORTANT: Steps 11 through 21 must be
completed, on the outboard end, within 10 to 12
minutes to assure proper placement of the
mechanical seals

11. Press new lip seals into the gland plates.
Before installing the lip seals, lubricate the lip
seals with lightweight oil.

NOTE: Lip seals should sit against the machined
shoulder in the gland plates. The lip seals should
face away from the mechanical seal seats. See
Figure 18.

12. Lubricate and roll the O-rings into the grooves
in each gland plate.

13. Press the gland plates into the stuffing boxes
and secure using the socket-head capscrews.

NOTE: Because of the compression of the O-ring,
it may be difficult to press the O-ring into the
stuffing box. Use longer socket-head capscrews to
start the gland plate into the stuffing box. To
prevent the mechanical seal spring from pushing
the gland plate back out of the stuffing box,
remove one long socket-head capscrew at a time
and replace with a regular socket-head capscrew.
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Installing Mechanical Seal Head

Figure 25:

Figure 26: Installing Stuffing Box

14. Lubricate and roll the O-rings into the groove
in each stuffing box.

NOTE: At this point reassemble the rotating
element by starting on the outboard end first (the
end opposite the coupling) as this end locates the
settings of the mechanical seal.

15. Lightly coat the outboard end of the pump
shaft with P-80 Rubber Lubricant Emulsion,
vegetable oil, or equal and slide the



mechanical seal head onto the shaft. See
Figure 25.

16. Slide the stuffing box, with the gland plate,
fully on the shaft, being very careful that the
head and seat of the mechanical seal do not
get damaged. COMPRESS THE SEAL
SPRING ONLY AS FAR AS REQUIRED TO
INSTALL THE BEARINGS. See Figure 26.

17. Fill lip seal cavity with approximately .50
ounces of grease.

18. Heat the ball bearings using dry heat to 10% —
15% soluble oil and water, or an induction
heater.

A CAUTION: Do not exceed a temperature
of 275°F.

19. Using gloves, slide the heated bearing onto
the shaft against the shaft shoulder. See
Figure 19.

20. Install the locknut and lockwasher on the
outboard end of the shaft. Make certain that
the locknut is secure and bend over the tabs
on the lockwasher. See Figure 20.

21. Allow the bearing to cool to room temperature.
Coat the exposed sides of the bearing with
two or three ounces of recommended grease.
Drive as much grease as possible into the
bearing using a putty knife or similar tool.

22. Remove the grease relief plug; coat the inside
of the bearing housing with grease and then
slide the housing into place over the bearing.
Attach the bearing housing to the stuffing box
with the capscrews. Leave the grease relief
plug out of the outboard housing until the
pump is run for a minimum of two hours and
the system has reached its normal operating
temperature.

NOTE: A locknut and lockwasher are not installed
on the inboard end of the pump shaft. It is
acceptable to leave the grease relief plug installed
on the inboard side for Step 22.

23. Repeat steps 15 through 22 for the inboard
end.

IMPORTANT: Steps 15 through 25 and must be
completed within 10 to 12 minutes to assure
proper placement of the mechanical seal.

24. Reinstall the coupler on the end of the shaft.
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25. Set the rotating element in the pump casing,
assuring correct rotation. Locate both stuffing
box tongues in their respective casing
grooves. Locate the pins in the stuffing box
and the casing wear rings in their respective
slots at the casing parting surface. Correct any
O-ring bulging. See Figure 27.

CAUTION: DO NOT CUT OR DAMAGE THE O-
RINGS WHEN LOWERING THE ROTATING
ELEMENT INTO POSITION. WHEN ALL FOUR
ANTI-ROTATION PINS ARE LOCATED
CORRECTLY, THERE WILL BE SOME CASING
RING LOOSENESS.

26. Apply a small bead of Dow Corning RTV
silicone sealant or equal at the parting line on
top of gasket at the stuffing box O-rings. See
Figure 28.

Figure 28: Adding Sealant



Figure 29: Casing Main Joint

27. Locate the upper half of the casing into place
using the tapered dowel pins and install the
casing main joint bolts. See Figure 29. The
casing joints should be tightened to the
following torques: 140 ft.-Ib. minimum for 5/8"-
11 hex head cap screws (Grade 5); 350ft.-Ib.
minimum for 7/8"-9 Ferry Cap Counterbore
screws (Grade 8). Bolt torquing pattern is
shown in Figure 12.

NOTE: Torque values are essential in obtaining
proper gasket compression so no leakage can
occur at the main joint.

28. Rotate the shaft by hand to assure that it turns
smoothly and it is free from rubbing or binding.

29. Reinstall the coupler, check for alignment, and
install the coupler guard. See the sections
entitled Alignment Procedure and ANSI/OSHA
Coupler Guard Removal/Installation.

ORDERING PARTS
The pumps covered by this manual have been

wearing parts. The recommended inventory of
spare parts depends upon the installation and the
importance of continued operation.

For critical service requiring a minimum of down-
time, a complete or quick-change rotating element
is recommended.

For normal service, with repairs to be made in the
field, the following parts are recommended for
stock.

= 1 set of bearings
= 1 set of wearing rings

= 1 set of casing gaskets, O-rings and lip
seals

= 2 mechanical seals (complete)

Parts should be ordered as far in advance of their
use as possible since circumstances beyond the
control of the company may reduce existing stock.
Not all parts are stocked and must be
manufactured for each order.

To facilitate rapid handling of your order for spare
parts, be sure to include the following information:

1. Serial number of the pump. (See the pump
nameplate.)

2. Name of the part.
3. Quantity of each part.

4. Material desired. (Parts will be furnished in
original materials unless specified as a
material change. All material substitutions
should be discussed with the factory.)

designed and built with certain replaceable
Table1:  Capscrew Torgue
Capscrew Torque (Foot-Pound)

Capscrew Type Head Marking Capscrew Diameter

1/4 | 5/16 | 3/8 | 7/16 | 1/2 | 5/8 | 3/4 | 7/8 1
SAE Grade 2 Q 6 13 | 25 | 38 | 60 | 120 | 190 | 210 | 300
Brass 4 10 | 17 | 27 | 42 | 83 | 130 | 200 | 300
Stainless Steel O or @
SAE Grade 5 @ 10 | 20 | 35 | 60 | 90 | 180 | 325 | 525 | 800
SAE Grade 8 % 13 | 28 | 46 | 75 | 115 | 225 | 370 | 590 | 895
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DEALER SERVICING

If trouble occurs that cannot be rectified, contact your local A-C Pump representative. The representative will
need the following information in order to provide assistance:

1. Complete nameplate data of the pump and motor.
2. Suction and discharge pipe pressure gauge readings.
3. Ampere draw of the motor.

4. A sketch of the pumping hook-up and piping.
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