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Foreword

This manual is published as a guide for normal Installation, Operating and Servicing of your OILWELL
equipment. Because of the many factors which contribute to the praper function or malfunction of this
machinery and not having complete knowledge of each factor or combination of factors, we cannot detail
all facets of these subjects. We must therefore confine the scope of this presentation and when situations
encountered are not fully encompassed by complete, understandable instructions, these situations must
be referred to the manufacturer.

Improvements in design, engineering, materials, production methods, etc., may necessitate changes in these
products and result in inconsistencies between. the contents of this publication and the physical equip-
ment. We reserve the right to make these changes without incurring any liability or obligation beyond
that stipulated in the purchase contract.

The dimensions and tolerances specified in this publication are those desirable for the most efficient opera-
tions of the equipment. When components become worn or when new parts are introduced into a worn unit,
it may not be possible or economically feasible to reestablish such strick alignment and correct all dimen-
sional deviations.

THE PICTURES, PHOTOGRAPHS, CHARTS, DIAGRAMS, DRAWING%, ".\\VERBAL CONTENTS AND
SPECIFICATIONS CONTAINED HEREIN ARE NOT TO BE CONS UED AS GIVING RISE TO ANY
WARRANTY ON THE PART OF OILWELL. OILWELL MAKES NO RRANTY, EITHER EXPRESS
OR IMPLIED, BEYOND THAT STIPULATED IN THE PURCHASE;@O TRACT.

Q" &

Q.
CAUTION Q&'
e s S Ng

Exercise safety in all performances, do not ignore any cauﬁgi, use only approved methods, materials
and tools. Do not permit any function of questionable safety because accidents are caused by unsafe acts
and unsafe conditions. SAFETY IS YOUR BUSINESS AND YOU ARE INVOLVED.

WARNING

Before performing any service function be certain that the unit is separated from its power source or that
the power source is locked-out to prevent any form of energy from entering the equipment - this would
include electrical or meéchanical energy into or from the prime mover controls, monitoring devices, etc., as
well as potential energy from structural imbalance, counterweights, crank angle, fluctuations in well load-
ing, etc.

NOTICE

FAILURE TO OBSERVE THE WARNINGS AND NOTES OF CAUTION IN THIS PUBLICATION CAN
RESULT IN PROPERTY DAMANGE, SERIOUS BODILY INJURY OR DEATH.



Introduction

It is suggested that the PARTS LIST, which accompanied the shipment of this machinery, be reviewed and
maintained as a reference for detailed repair and replacement parts identification. The component identifica-
tions in this publication will be in general terminology and will not make reference to specific part numbers,

size, material, etc.

The instructions outlined in this manual are intended to supplement the practices recommended by the
American Petroleum Institute. Any instructions herein which are or may be in conflict with the instruc-
tions published by A.P.I should be immediately called to the attention of the equipment manufacturer.
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Identification Of Pumping Units

There are more than 75 different sizes of beam type pumping units which are considered standard in our
industry. These units have gear reducers with ratings ranging from 6,400 to 3,648,000 in-pounds of torque,
the structures have capacities ranging from 2,100 to 47,000 pounds; the maximum stroke length of small
units is approximately 16 inches and the stroke length of larger units can reach to 300 inches.
Three basic values are required to determine the “size” of a specific unit. There are:

GEAR REDUCER RATING

STRUCTURE CAPACITY

MAXIMUM STROKE LENGTH

These three values are stated in the “model number” assigned to each OILWELL unit. For example, an
intermediate “size” unit having a “model number” GSA114-173-64 can be evaluated as follows:

GSA 114 173 64

(Figure 1)

GSA ' 114 - 173 -

54
I—Maximum Stroke Length (inches)

Gear Reducer Rating (Value x 1000)— | L Structure Capacity (Pounds)
(Peak torque in inch-pounds) (Value x 100)

Manufacturer’s References

Therefore, the model GSA114-173-64 is a pumping unit having...
114,000 inch-pound gear rating (peak torque)

17,300 pound structure capacity
64 inch maximum stroke length

2



®

®



N



: ' Component Ildentification

(Figure 2)
(1) Foundation* (12) Well Head*
(2) Base (13) Equalizer
(3) Samson Post (14) Equalizer Bearing
(4) Walking Beam (15) Pitman(s)
(5) Trunnion & Saddle Bearing(s) (16) Upper Pitman Bearing(s)
(6) Arc (17) Gear Reducer
(7) Arc Cable (18) Gear Reducer Base
"8 (8) Polished Rod* (19) Crank(s)
N (9) Polished Rod Hanger (20) Wrist Pin(s)
(10) Polished Rod Clamp* (21) Crank Counterweight(s)
(11) Polished Rod Stuffing Box* (22) Auxiliary Crank Counterweight(s)

*Identified for reference purposes (not a component of a standard pumping unit).
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Foundation

These pumping units are designed to be placed on a universal-type foundation and to be held in place by
one of several different types of hold-down device. Three such devices are outlined in the drawings below.

Angle Iron Tie Down W/Hole In Lower
Flange For Centerline Foundation Bolt.

\
s AR .

Skid Foundation Belt

(Figure 3) (Figure 4)
C{
4 &
&
This is the most common hold-down device. It This b?te “type hold-down, with steel rails
utilizes “center-line” foundation bolts with and & -end bolts provides for great flexi-
angle iron tie-down plates or brackets. bilfly 4iF locating the unit on the f%rundation.
&

&

(Figure 5)

This type of slotted hold-down has a narrow
center slot and is reinforced with steel rods ad-

jacent to the inverted “T” opening through the
center of the block.

The universal-type foundation has the advantage of being able to secure most currently manufactured units

(of reasonable design) without having to individually locate foundation bolts about the perimeter of the
pumping unit base.



Foundation

Recommendations for the installation of pumping units are printed by the AMERICAN PETROLEUM
INSTITUTE and the instructions herein are intended to only supplement those instructions where addi-
tional clarity may seem desirable or where emphasis may lend additional importance to a particular point or
action.

1. The recommendation for and the preparation 3. When planning the foundation it is suggested
of the foundation is not the responsibility of that arrangements be made for the proper dis-
the pumping unit manufacturer. position of all drainage or leakage from the

unit and well head.
In the absence of owner/operator design de-
tails and preparation instructions, such can

generally be obtained from local contractors On “flat top” foundations a drain or trough
specializing in these installations. should be provided to prevent the accumu-
lation of fluids inside the enclosures formed
2. The pumping unit manufacturer will, upon by the base beams beneath the samsongpost
request, provide the original equipment pur- and gear reducer. OQ\ y
chaser with certified outline dimensions of &4 Q\o
the pumping unit. Q.ég?
4. If shims are used to levdﬁ’he it and these
These drawings will reflett dimensional data are to become a part @h @érmanent instal-
for locating the pumping unit adjacent to the lation, they should b8 ej l&r stainless steel or
well head. . brass. ﬁg'
\



Installation

WALKING BEAM WITH ARC, 1
ARC CABLE, EQUALIZER ( B
AND PITMANS (CXETTTR)
/78 .
(
=

COUNTERWEIGHTS( § 2 )SAMSON POST WITH SADDLE

AND SADDLE BEARINGS

: @ 3 ) LaoDER
BASE EXTENSION WITH o4 0 () :
BRAKE LEVER AND (7 - = [
LINKAGE =

BASE WITH GEAR REDUCER,
CRANKS AND WRIST PINS

(Figure 6)

The proper installation of the pumping unit is important to the service life of the equipment. High stress
levels may be imposed on the components by improper alignment and/or angular installation of the base on
the foundation; this generally results in early equipment failure and loss of production. Failure to maintain
the unit securely on the foundation to prevent movement during operations can have the same results.

Because of transportation regulations, unsafe handling methods and massiveness of the larger structures,
the pumping units are shipped as sub-assemblies and component elements. The instructions continuing in
this publication will direct the assembly at the point of installation.



Installation

Personnel protection and environmental protection must be given foremost consideration when planning
the installation. Safety guards are mandatory. Hand rails, supports, tie-downs, shields, deck plating, safety
loops, etc., must be considered in your program. Avoid all environmental contamination. Where contami-
nation cannot be avoided it must be controlled to the levels prescribed by regulatory authorities or agen-

cies. Make it a safe, compatible installation.

Preparing For Installation

1. The assembly of the pumping unit will be made
from the components listed on the opposite

page plus the following:

. Prime mover

. Drive sheave

V-belts

. Sheave/belt guard

. Counterweight guards
Polished rod clamp/s

i)

mo 0 o

The above items are not a part of a standard
pumping unit per se. They are generally se-
cured as individual items and should be placed
on location before commencing the assembly.

2. In addition to the above the following should
be immediately available:

. Overhead crane
. Safety ladder

. Load chains

. Mechanics tools
. Sledge hammer
Grease gun
Grease™

. Gear lubricant*
Carpenters level
Two straight edges (boards)
. Chalk line
Plumb bob
Shim stock

A s SR T A0 O R
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*Refer to lubricant specifications contained in this manual.

3. If the installation is the type which includes
grouting beneath the pumping unit base then
this material should also be immediately avail-
able. In this instance wedges will be required to
support the unit above the foundation.

Cement finishing tools, water, etc., should be
on location.

4. There are many incidental items which are
helpful during installation; among these are
wire thread brushes, a good quality anti-seize
compound for the threaded screw type fasten-
ers, cleaning materials, etc.

WARNING ~~

As stated above, safety guards W'ﬁory.
These are to be provided by th{‘iw operator;
it is his responsibility to instqﬂan aintain these
devices. OQ :

¥ ?ﬁc"
The type of guarding reggi ed is generally dictat-
ed by insurance c¢ s, company safety en-
gineers, federal, sf$te, or municipal agencies.
There must be no violations of these regulations.

The American Petroleum Institute (APIl) de-
scribes and dimensions guards, guard rails and
totally enclosed, locked perimeters. Observe their
publication RP-11ER when selecting, locating and
maintaining the unit guards.



INSTALLATION (Continued)

CENTER MARK
(DRILLED HOLE)

BASE WITH GEAR REDUCER,
CRANKS AND WRIST PINS

CENTER MARK
(DRILLED HOLE)

v

-
// \
~ FOUNDATION

W WOODEN STAKE

(Figure 7)

Placing the base on the foundation and aligning it with the centerline of the well is the first order of assembly.

The top of the foundation must be level, especially if the base is to be placed directly on this surface. If
grouting is to be used the wedges which elevate the base must be adjusted to level the base.



INSTALLATION (Continued)

BASE WITH GEAR REDUCER, CRANKS AND WRIST PINS

1. The foundation must be free of all debris, con-

crete forms and other obstructions which could
interfere with the placement of the base assem-
bly on the foundation and aligning it with the
well head.

. Review the dimensional outline drawing for the

specific unit involved; determine the distance
from the centerline of the arc cable to the
front of the unit base adjacent to the well
head, this is the approximate distance from the
centerline of the well head to the front of the
unit base.

Measure from the centerline of the well head
across the top of the foundation and mark the
above distance on the top of the foundation.
This will be the locating point for the front of
the unit base.

. Hoist the base assembly above the foundation;

lower it to a point of near contact, align it
visually with the longitudinal centerline of the
foundation, locate the front of the base direct-
ly above the “locating point” (see above
paragraph) and lower it carefully to the foun-
dation.

Do not remove the hoisting lines at this time.

. If the wooden stakes which located the longi-

tudinal centerline of the foundation were re-
moved, replace them (if the well has tubing
extending from the tubing hanger this will
suffice for one stake but it will be necessary to
replace the one most remote to the well head).

Extend a chalk line between the stakes or from
the tubing to the remote stake. The chalk
line should be in a position of close
proximity to the top of the base beams.

*Torquing values will be found in the APPENDIX of this publication .

It should not touch the beams.

The chalk line should be looped or tied at the
anchor points in such a fashion that it will be

“self-centering” and will not be extended from
the “side” of the anchor.

. With the chalk line stretched tightly between

the anchors, with only a slight amount of
clearance between it and the top of the base
beams, check alignment of the base.

The required alignment is for the center marks
(small drilled holes), one at the front of the
base and one at the rear of the base, to be
directly centered beneath the chalk line. Also,
the front of the base is to be at the “‘locating
point” marked on the foundation (instructions
were outlined in the foregoing).

. If the installation requires out between

the base and the foundatlono e the chalk
line at the anchors and the base to a
height equal to the th ngof the required
groutmg Install wecsi( ween the founda-
tion and the base. Q— $

Use a carpenters l on top of the beams,
both axis, to beggertain that the wedges are
properly placed;#djust the wedges if necessary.
With the base assembly on the wedges, align

the base with the foundation as outlined in the
foregoing.

. Remove the hoisting lines.
. Tighten the hold-down devices.*

. Remove the end of the chalk line from the re-

mote stake and place it at the well head.



INSTALLATION (Continued)

SADDLE ASSEMBLY

SAMSON POST

(Figure 8)

Mounting the samson post with saddle and saddle bearings on the pumping unit base. The ladder is also
installled during this phase of assembly.

10



INSTALLATION (Continued)

SAMSON POST WITH SADDLE AND SADDLE BEARINGS

_ 1. Hoist the samson post and saddle assembly,
with saddle in topmost position, above the
pumping unit base and carefully lower it to a
point o?near contact with the base.

Align the drilled holes in the plates which form
the feet of the samson post with the holes in
the top of the base beams.

Lower the samson post assembly to the
pumping unit base. Install the capscrews, lock
washers and nuts* provided for this purpose.

2. Extend the chalk line across the top of the
pumping unit base (instructions outlined in
foregoing section of this manual).

3. Attach a plumb bob to a line which has been
placed through the centering hole at the top of
the samson post.

If the base of the pumping unit is level and the

samson post is properly mounted, the point of

the plumb bob will become stationary directly

above the chalk line extended across the pump-

ing unit base.

5.

4.1f the plumb bob does not point directly

to the chalk line, adjustments must be

made to correct this alignment.

Misalignment is generally caused by the foun-
dation which, being unlevel, causes the pump-
ing unit base to be unlevel.

Release the tension on the hold-down devices
and observe the position of the plumb bob.

Insert shims between the foundation and the
lower flange on the base beams (or adjust the
wedges if these have been inserted for grouting
purposes). When this shimming action has
achieved the proper alignment of the plumb
bob with the chalk line, tighten* the hold-

down devices.

Use a carpenters level to be certain that the
shims have been properly placed and that the

base is level on the longitudinal e.
longitudgnal gign

O
NOTE: It may be neceﬁ% to repeat the above
action several time tﬁroper alignment is
achieved and th@gni ith the hold-down de-
vices secured,@ﬂ'evg&
S~

The hoistirﬁés, chalk line and the plumb

bob with it e can all be removed.

LADDER

1. The ladder can be installed at any. time after
the samson post has been secured.
8
2. Hoist the ladder into position and place the
hooks at the top of the ladder in the holes
drilled in the angle iron brace at the top
4.

*Torquing values will be found in the APPENDIX of this publication.

11

of the samson post.

Install the capscrews, plate washers, lock
washers and nuts* in the braces at the bottom

of the ladder.

Remove the hoisting lines.



INSTALLATION (Continued)
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(Figure 9)

The base extension, prime mover and drive should next be installed.

A means to rotate the cranks will be necessary in the continuing assembly of the pumping unit.
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INSTALLATION (Continued)

BASE EXTENSION, BRAKE LEVER ASSEMBLY, PRIME MOVER AND DRIVE

BASE EXTENSION AND BRAKE LEVER ASSEMBLY

. The base extension (electric motor base) ex-
tends from the rear of the gear reducer base
and in addition to providing for support of the
prime mover and adjustment for the v-belt
drive, it is the anchor for the brake lever
assembly.

. Install the brace bracket/s, bolt/s, plate wash-
er/s, lock washer/s and nut/s on the pumping
unit base. Do not fully torque the fastener/s at
this time.

. Hoist the base extension to its point of assem-
bly with the gear reducer base, align the holes
in the base end plate with the holes in the gear
reducer base; install the bolts, lock washers
and nuts.*

. Install the angle brace extending from the base

extension to the brace bracket on the pump-
ing unit base. Install the fasteners but do not
tighten these at this time.

Place a carpenters level on the top of the base
extension; it should be level, if not, loosen the
fasteners holding the base extension to the gear
reducer base, adjust the base extension until it
is level and apply full torque* to all of the in-
volved fasteners.

. Attach the brake lever assembly to the base

extension. Tighten* the nuts on the bolts with
lock washers underneath the nuts.

Instructions for the assembly of the brake and
brake linkage appear subsequently in this
publication.

PRIME MOVER

. Place the slide rails on the base extension;
install the slide rail clamps and fasteners but

do not tighten at this time.

2. Install the prime mover as directed by its

manufacturer.

3. When the prime mover is installed the fasteners

. Install the drive sheave on the prime mover.**

Be guided by the sheave manufacturer’s in-
structions for this action.

. Place the v-belts on the sheaves and position

the prime mover for proper alignment and belt
tension. The v-belt manufacturer’s instruc-
tions must govern this installation.

above has been accomplished,
tighten* the fasteners in the slide rail clamps.

which hold it to the nb& Would be fully

tightened. * <
«°* c&"&

4. The adjustj Q&ﬁckets should not be installed

until -belts have been placed on the
sheaves and the prime mover has been moved
to its proximity of operations.

DRIVE

4. Install the adjusting brackets on the base ex-

tension. These are to be placed on the outer
edges of the wide face beams; one between the
prime mover and gear reducer, adjacent to the
v-belts and the other diagonally opposite on
the beam remote to the v-belts. Locking nuts*
are -provided for both the retaining set screws
and adjusting set screws.

5. Install the belt guard.
CAUTION: DO NOT ENERGIZE THE PRIME MOVER - REFER TO “LUBRICATION” AND “PLAC-

ING IN OPERATION”” WHICH APPEAR SUBSEQUENTLY IN THIS PUBLICATION.
*Torquing values will be found in the APPENDIX of this publication.

installed before the motor sheave and belts are installed.

19

**Inspect the belt guard: Some guards arve of a design which requires the “belt guard back-plate” to be



INSTALLATION (Continued)

(1) Hand Brake and Ratchet Assembly
(2) Horizontal Brake Rod w/clevis
(3) Bell Crank
(4) Vertical Brake Rod w/clevis
(5) Clevis w/jam Nut
(6) Cam Lever
(7) Caliper and Pad Assembly
(8) Q. D. Hub For Brake Rotor
(9) Rotor

(10) Facing on Gear Reducer

(Figure 10)

The disc type brake is adjusted only at the Caliper and Pad Assembly. The hand lever and brake rods, when

properly installed, place the cam lever of the caliper assembly in operating position with the caliper plungers
retracted.

14



INSTALLATION (Continued)

BRAKE ASSEMBLY

DISC TYPE BRAKE

1. Check the rotor hub, the caliper and pad
assembly and the bell crank to be certain that
the fasteners are properly torqued.*

2. Install the hand lever assembly and tighten*
the fasteners in the mounting bracket. Move
the hand lever forward (release position).

3. Install jam nuts on the horizontal and vertical

brake rods.

Install clevises on one end of the horizontal
brake rod and on one end of the vertical brake
rod. Engage approximately 3/4-inch of threads
with each clevis.

4. Install the free end of the horizontal brake
rod in the clevis on the hand lever (engage
approximately 3/4-inch of threads).

Place the clevis on the other end of the hori-
zontal brake rod on the inboard (inside) arm
of the bell crank. Install the clevis pin and
cotter pin.

5. Install the free end of the vertical brake rod in
the clevis on the cam lever of the caliper and
pad assembly. Engage approximately 3/4-inch
of threads).

Place the clevis on the other end of the vertical
brake rod on the outboard (outside) arm of the
bell crank. Install the clevis pin and cotter pin.

6. NOTICE: The foregoing installation should
leave the clevis end of the cam lever of the
caliper and pad assembly 90-degrees from a
plain intersecting the centerline of the two
plungers. This is the “off” position with the
plungers retracted.

If the cam lever is not in the “off” position,
remove the cotter pin and clevis pin from the
bottom clevis on the vertical brake rod. Hold
the cam lever in the “off” position; rotate the
vertical brake rod in the upper clevis and rotate
the clevis on the bottom of the brake rod until
the hole through the yoke of the lower clevis is
in alignment with the hole in the outside arm

of the bell crank.

CAUTION: Retain at least 5/8-inch of rod thread
in each clevis (both horizontal and vertical brake
rods). If there is less than 5/8;inch ghgagement in
the vertical rod assembly eg he horizontal
brake rod by freeing 1ts&'¥e js¥at the bell crank.
In extreme mstances e necessary to se-
cure longer brake g achine more threads

S y
on the exxstmgb@r §
Reinstall ¢he ¢ pins and cotter pins that
were removed this adjustment.

7.Upon completion of any and all adjustments
to the brake rods, make certain the jam nut
on each rod is locked against its respective
clevis.

*Torquing values for fasteners will be found in the APPENDIX of this publication.

15



INSTALLATION (Continued)
BRAKE ASSEMBLY

DISC TYPE BRAKE

CALIPER AND PAD ASSEMBLY
(Figure 11)

(end view)

(1) Inner Body
(2) Outer Body

(3) Bolt B T B 1 ﬂ)
(4) Cam Lever ;
(5) S.S. Spring

(6) Pad Assembly e L

(7) Plunger

(8) Washer i * ¢ [~ Bl

(9) 1/2" Jam Nut @ o F — - .
&k o - - o - - —

1/16** RUNNING

CLEARANCE ———]

1 rovor

(side view)

The caliper and pad assembly is mounted on the side of the gear case, beneath the high speed shaft. A
standard Q.D. sheave hub is keyed to the high speed shaft and the rotor is mounted on this hub.

16



INSTALLATION (Continued)

DISC TYPE BRAKES

SUGGESTED MINIMUM MAINTENANCE

Many operators, because of improper maintenance or the absence of a maintenance program, often neglect
the brakes on their pumping units. This can be dangerous and can be damaging to the equipment. Remove
the guards and inspect the brake assembly completely at monthly intervals, test the brake each time it is
inspected, make adjustments if they are necessary, use a dry lubricant on the clevis pins, hand lever pin,
ratchet assembly, etc. Keep the rotor and brake pads free of lubricant and foreign material. Replace brake
pads that are excessively worn or carbon glazed. Keep the rotor secured properly to its hub, replace the
rotor if it is excessively worn or cracked. Keep guards securely in place and in colder climates additional
protection may be desirable to protect the brake from ice. At all times the brake assembly must be capable
of locking all elements against rotation with the crank counterweights at their angle of maximum grava-
tional force and without any polished rod load on the unit. Keep all fasteners tight* and provide addi-
tional maintenance as required by operators policies.

BRAKE ADJUSTMENT

NEW BRAKES
1. With brake rods installled as outlined on the inch, rotate the jam nut against the washer
previous page and the hand lever in the for- - and cam lever to obtain this clearance.
ward (released) position proceeed to adjust the
claiper assembly. 4.Pull the hand lever outward to “set” the
‘ ‘ brake. Release the hand leveryand gbserve
2. Move the caliper and pad assembly outward the movement of the caliper ap®pad;iSsembly,
from the gear reducer (the mounting arrange- the rotor should now be in{the,&€nter of the
ment provides for this horizontal movement). two pads. In some instasg sﬁay be neces-
sary to reposition theyYotgr-on the shaft to
With the inside brake pad against the inside keep it free of comg& the pads when the
of the rotor, check the clearance between the brake is released. s
outside brake pad and the outside of the rotor.
This clearance should be 1/16-inch. 5. Replace all guard$¥and test the brake as out-

lined above in suggested maintenance.
3, If the clearance is. more or less than 1/16”-

BRAKE ADJUSTMENT

WORN BRAKES

1. Adjust worn brakes by following the same the brakes for locking the cranks at any angle.
procedures as outlined for new brakes.

2.1t is a good policy to test the brakes every

If the unit is in operation it will be neces- time the well is serviced because at this time

sary to clamp-off the polished rod to test the polished rod load is generally removed.

*Torquing values for fasteners will be found in the APPENDIX of this publication.
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INSTALLATION (Continued)

WALKING BEAM

TAIL BEARING i
ASSEMBLY

EQUALIZER PIN

EQUALIZER

(Figure 12)

Attaching the equalizer to the walking beam. The connector is assembled on the walking beam prior
to the shipment of the unit.

18
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INSTALLATION (Continued)

EQUALIZER ASSEMBLY

. This assembly is made at ground level and the

equalizer then becomes an intergrated part of
the walking beam assembly.

. Support the equalizer in a horizontal position

on two sturdy wooden blocks.

.Hoist the walking beam, with the installed

connector, above the equalizer and carefully
lower the walking beam (connector) into the
equalizer. Align the bore of the connector
bushing with the machined holes in the top of
the equalizer.

19

6. Continue to supp®rt

4. Install the equalizer pin. This should require no

dyna.mic force.

Align the drilled hole in the pin retainer with
the tapped hole in the equalizer directly be-
neath the machined hole for the equdlizer pin.

and capscrew* provi

O

this purpose.

. Secure the equalizer pin vﬁg';h?;'lock washer

e equalizer on the

sturdy wooden blockand proceed with the as-
sembly as oﬁthn on the following pages.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



INSTALLATION (Continued)

EQUALIZER

(Figure 13)

Installing the pitmans on the equalizer.

20



. Elevate the upper pitman housing and ali%n the

INSTALLATION (Continued)

PITMAN/EQUALIZER ASSEMBLY

. With the walking beam assembled to the

equalizer and the equalizer safely supported on
two sturdy wooden blocks, the pitmans can
now join the assembly.

. Move one of the pitmans to the proximity of

the equalizer; place the upper pitman housing
with its installed bushing adjatent to one end
of the equalizer and align the longitudinal axis
of the pitman with the longitudinal axis of the
equalizer.

bore of the pitman pin bushing with the
machined holes in the end of the equalizer.

~1

4. Install one of the pitman pins with the drilled

hole in the retainer aligned with the threaded
hole in the equalizer.

The installation of the pitman pins should
require no dynamic force.

\ P
. Secure the installation of the'qu(tg @in with

the lock washer and ca

e‘;?ra(gvided for

that purpose.
purp QQ"O

the opposite end of the

(€
G
. Observe the forWﬁtructions to install

the other, pitman
equalizer, '

*Torquing values for fasteners will be found in the APPENDIX of this publication.



INSTALLATION (Continued)

HINGE PIN

MECHANICAL DOG

/ARC CABLE -

; 7
%/\
o % YOKE ASSEMBLY

(Figure 14)
Installation of the arc, arc cable and yoke on the walking beam.

22
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INSTALLATION (Continued)

ARC, ARC CABLE AND YOKE

. Elevate the end of the walking beam opposite

the installed equalizer and pitman assem-

blies. Support the beam on sturdy wooden
blocks.

. Hoist the arc into position, align the drilled

holes in the top of the arc with the holes in
the mounting bracket on top of the walking
beam, install the hinge pin and secure the hinge
pin with the cotter pins provided for that
purpose.

Release the hoisting line.

. Install the arc cable on the arc.

23

. Install the yoke

The center of the cable must be located at the
center of the mechanical dog on top of the
hre.

V4

S <
With the cable around the, Mechi#nical dog,
guide the upper mid-length{ihside the “clips”
on the face of the arc. 43'
QY ©

The free ends of cal%?n %e of equal lengths
(parallel to the bot f the walking beam).

embly on the arc cable,
tighten* the fasteners and secure these with
cotter pins.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



INSTALLATION (Continued)
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INSTALLATION (Continued)

COUNTERWEIGHT INSTALLATION

1. When the pumping unit was selected calcula-

tions should have been made to determine the
counterbalance effect required for this specific
application.

When the required counterbalance effect is
known it can be applied to counterbalance
effect charts prepared for the OILWELL pump-
ing units; the chars will indicate:

a. The size of counterweights
b. Quantity of counterweights
c. Location of counterweights

The size of the counterweights and the quanti-
ties of each should appear on the purchase re-
quest and should be indicated on the bill-of-
lading which accompanied the shipment of the
pumping unit.

The location of the counterweights on the
cranks, if not immediately available, can be
determined by the manufacturer’s representa-
tive using the counterbalance effect charts in
the OILWELL Pumping Unit Selection and
Application Manual and the counterbalance
effect calculations of the client.

The position of the counterweights on the
cranks can, of course, be determined by “trial
and error” after the unit has been placed in
operation. This generally is a needless delay in
the installation of the pumping unit.

. Under certain conditions a pumping unit can

be operated without counterweights because
the cranks provide some counterbalance
effect, however, this would be an exceptional
application of equipment and the unit would
probably be “over-sized” or would be grossly
out of balance.

It is recommended that an equal mass of

counterweight be applied to each side of both
cranks and that each mass be located equal-
distance from the center of the crankshaft.

25

Should it be necessary to install only two
auxiliary weights; place them on opposite sides
of the gear reducer, one on a “leading” master
weight and the other on a “trailing” master
weight.

If six auxiliary weights are required, two of
them should be placed as suggested in the fore-
going paragraph.

. To install the master weights secure a hoisting

line to the end of one of the cranks and elevate
the end of the crank until the surface on one
side, which mates with the master weight, is in
a horizontal position. Do not use the prime
mover to position the crank/s unless the gear
reducer has been lubricated. ¢ >

o ¢
When the crank is in the ab@ﬁ dsﬁjﬁon, lock
the brake and place strady ggooden blocks
underneath the cranks @S pre#ént reverse rota-
tion in the event thg%ra@g ould fail to hold.

. Remove the hoist@fe and rotate the weight
adjusting bolt uR¥il the weight guide and

locking bolt (the weight retaining bolt most re-
mote to the crankshaft) is adjacent to the de-
sired index number on the edge of the crank
(refer to foregoing text following numeral 1).

The other (two or more on larger units) weight
guide and locking bolt does not have internal
threads and can be moved without rotating the
weight adjusting bolt. Measure the distance be-
tween the mounting holes on the master
weights and position this bolt (or bolts) on the
crank to accept the counterweight.

. Hoist the master weight and carefully place it

over the weight guide and locking bolts and on
the crank. Insta%lland tighten* the hex nuts
and then the jam nuts on the weight guide and
locking bolts.

.Observe these same instructions to install the

master weight on the crank on the opposite
side of the gear reducer.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



INSTALLATION (Continued)

AUXILIARY WEIGHT

MASTER WEIGHT

WEIGHT GUIDE
AND LOCKING

BOLT*

TR
CEHTITRY)
S i e,

WEIGHT GUIDE AND LOCKING

BOLT WITH INTERNAL THREADS

WEIGHT ADJUSTING BOLT

CRANK

(Figure 16)

*The quantity of weight guide and locking

bolts increases on larger units.

i k.

1ng unit cran

Installation of counterweights on pump
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INSTALLATION (Continued)

8.

10.

i [ 5%

12,

13.

COUNTERWEIGHT INSTALLATION (Continued)

Attach a hoisting line to the crank, remove
all slack from the line, release the brake,
elevate the end of the crank and remove the
wooden blocks from underneath the crank.

Slowly relax the hoisting line and allow the
crank to rotate to a static position.

. Repostion the hoisting line to rotate the

crank until the other surface which mates
with the master weights is in a horizontal
position.

Lock the brake and place sturdy wooden
blocks underneath the crank or installed

master weights to prevent reverse rotation in
the event the brake fails to hold.

Observe the foregoing instructions to install
the other master weights.

Observe the foregoing instructions to allow
the crank/s to rotate to a static position.

Remove the hoisting line.

Lock the brake.

14. The auxiliary weights can now be installed.

27
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16.

If two weights are to be installed, locate them
in the outer “pockets” of one “leading”
weight and one “trailing” weight on opposite
sides of the gear reducer.

If four weights are to be installed, locate
one in the outer “pocket” of each master

weight.

If six weights are to be installed, locate four
of them as outlined above and place the addi-
tional two in the inside “pockets.” One each
in a “leading” weight and “training” weight
on opposite sides o?the gear reducer.

If eight weights are to be installed, locate
them, one each, in the outer “pockets’” and
inner “pockets” of the four master weights.

When hoisting the auxiliary weights and
placing them on the master weights, be cer-
tain each is properly secure%ﬁefg{e releasing
the hoisting line. &-.1, &

Before the final tj% %rqﬂgg of the auxil-

iary weight retai&"rqg , be certain that the

bolts are propeRy imfexed (the bolt should
not protrude’ fro e outer surface of the in-
stalled weight),

*Torquing values for fasteners will be found in the APPENDIX of this publication.



COUNTERWEIGHT ADJUSTMENT

MASTER WEIGHT

AUXILIARY WEIGHT

WEIGHT ADJUSTING
SCREW

WEIGHT GUIDE AND LOCKING BOLTS

y Ny
‘NYEX ING NUMERALS

(Figure 17)

The design of the cranks and counterwei

ghts permits a wide range of adjustment with almost a limitless
number of counterbalance effect values.
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COUNTERWEIGHT ADJUSTMENT

Optimum counterbalance effect is achieved when the input horsepower required on the “up stroke’ is equal
to the input horsepower required on the “down stroke” with the unit subjected to operational loading. Dyna-
graph analysis of the pumping cycle is probably the most accurate means of determining counterweight ad-
justments; however, an ammeter may be used on electric motors to determine the power requirements during
the pumping cycle and the counterweights adjusted to balance the power input on the “up stroke” with the
power input on the “down stroke”. A recording tachometer can be used for this purpose when a reciprocating
engine is used as a prime mover.

The following is a guide for the adjustment of the installed counterweights.

1. De-energize the unit and lock the brake with Tighten* the nuts on the weight guide and

the cranks in a horizontal position. Place
sturdy wooden blocks beneath the lower
counterweights to guard against gravitational
rotation of the cranks should the brake fail to

hold.

. If the counterweights are to be moved out-
ward from the crank shaft (to provide greater
counterbalance effect) prepare to adjust the
counterweight on the top side of the crank.

If the counterweights are to be moved inward
toward the crank shaft (to provide for less
counterbalance effect) prepare to adjust the
counterweight on the bottom side of the crank.

Both of the crank counterweights can be ad-
justed with the crank in this position; however,
it requires less force to move a counterweight
down a decline of approximately 15-degrees
than it does to move it up an incline o% the
same angle.

3. Loosen but do not remove the jam nuts and

retaining nuts on the weight guide and locking
bolts on the counterweight which is to be ad-
justed.

Place a heavy duty socket on the head of the
weight adjusting screw and with a ratchet drive
rotate the screw to move the counterweight to
the desired position (five revolutions of the
screw will move the weight one-inch).

. Be certain the

locking bolts and secure these with the jam
nuts.

. Be guided by the foregoing instructions to ad-

just the counterweight of corresponding lo-
cation on the opposite side of the gear re-
ducer.**

. Remove the wooden blocks from beneath the

counterweights, release the brake and rotate
the crank 180-degrees (horizontally opposite
from previous position).

Lock the brake and replace the wooden blocks.

the two counterweighéQw

viously repositioned&& Q

were not pre-

. Observe the foregoing inswions to adjust

‘Q'hg, uide and locking bolts
are properly &gbur and remove the wooden

blocks. Q
The unit is @ ready to be returned to service.
'NOTICE

Do not lubricate the weight adjusting screws.
The application of oil or grease to the threads
will cause an accumulation of dust and other
foreign material which will cause subsequent
counterweight adjustments to be most diffi-
cult.

*Torquing values for fasteners will be found in the APPENDIX of this publication.

**All weights must be equal-distance from the center of the crankshaft. There are positioning “arrows” on

the master weights and indexing numbers on the cranks to facilitate adjustment.



INSTALLATION (Continued)

SAMSON POST

(Figure 18)

Mounting the walking beam assembly on the samson post, attaching the pitmans and aligning the walking
beam (arc) with the well head.
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INSTALLATION (Continued)

WALKING BEAM WITH ARC, ARC CABLE, EQUALIZER AND PITMANS

. The walking beam, having been assembled with

the arc, arc cable, equalizer and pitmans, is
ready to be mounted on the samson post.

Using choker type slings attached to a hoisting
line (or hoisting lines as required to safely
support the working load), elevate the walking
beam assembly a few inches to determine if it
can be lifted in a balanced position that is
paralle] to the pumping unit base and with the
“eyes” in the lower part of the pitmans on a
horizontal axis.

If the slings are not at the balance points, lower
the assembly to the support blocks and adjust
the slings. Repeat the foregoing until “bal-
anced” lifting is assured.

. Carefully hoist the assembly to a position

immediately ~ above the samson post.
CAUTION: The pitmans must be restrained
during the hoisting operation to prevent them
from being damaged and to position them on
each side of the gear reducer (attach tailing
ropes).

Lower the assembly to a point of near contact
with the saddle “trunnion” on top of the sam-
son post. Align the drilled holes in the bottom
of the walking beam flange with the slotted
holes in the trunnion. Install the fasteners but
do not tighten the nuts.

Move the walking beam assembly toward the
well head as far as is permitted by the slots

in the trunnion.

Install the walking beam adjustin% screw. This

s placed through the drilled hole in the lug

welded to the bottom of the walking beam,
fitted with a lock washer and nut then thread-
ed into the tapped hole in the lower front edge
of the trunnion. Do not tighten the screw at
this time.

Lower the walking beam assembly to a position
of full contact with the trunnion and tighten*

c slings. OQ

sides of the walking beam. These arc a part
of the lubrication lines which extend from the
legs of the samson post to the tail bearing
assemblies.

Use the tailing ropes to pull the pitman “eyes”
away from their suspended position above the
counterbalance cranks.

Slowly unreel the hoisting linc/s to lower the
equalizer end of the walking beam until the
“eyes” of the pitmans are in alignment with
the wrist pins installed in the counterbalance
cranks.

Relax the tailing ropes, rotate the wrist pin
bearing housings to index with the “cyes™ of
the pitmans (grease fitting at the top and bolt
channel at the bottom) and slip the “cyes’™ of
the pitmans onto the wrist pin bearing hous-
ings.

Install the pitman b@:s.&ht* the nuts and
install the cotter pi&@ 4;0

&
Remove the t s}ipes, hoisting linc/s and
U,
T &8 s
Align the Ha g beam (arc) with the polished
rod or tubig®, A chalk line or similar line with

plumb bgl attached is required for this pro-
cedure. :

Suspend the plumb bob from the center of the
arc (the arc is center-marked for this purposc)
and ncte the location of the plumb bob in rela-
tion to the top of the polished rod or the cen-
ter of the tubing. Previous instructions required
the alignment of the pumping unit base and the
well head; the plumb bob should point to this
axis and a short distance beyond the intersect-
ing axis at the polished rod or tubing. Adjust
the walking beam (refer to paragraphs 3 and 4)
to center the plumb bob above the polished
rod or tubing.

the fasteners. DO NOT RELAX THE HOIST-
ING LINE.

10. Tighten* the walking beam/trunnion fasteners
and the nut on the adjusting screw.

6. Install the high pressure flexible hoses on both 11. Remove the plumb bob.

*Torquing values for fasteners will be found in the APPENDIX of this publication.
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LUBRICATION

SADDLE BEARING
WITH VENT TUBE

TAIL BEARING WITH VENT TUBE

REMOVE INSPECTION PLATE
AND FILL GEAR CASE TO
(. PROPER LEVEL WITH THE
S\ PROPER LUBRICANT
O) )

WRIST PIN WITH
GREASE RELIEF
FITTING

ION POINTS (ON

g?ts SAMSON POST)
Dgaﬁe TAIL BEARINGS
E _

BEARINGS

(Figure 19)

When filling the gear case direct some of the lubricant into the troughs adjacent to the bearing locations
inside the gear case.

When injecting grease be certain that the grease fittings are clean and the relief fittings and/or vent tubes are
open. Restricted relief can cause excessive pressures and damage grease seals. After the initial filling of the
grease reservoirs only a small amount of lubricant should be required to maintain the reservoir. Grease should
be added until some small amount is discharged from the relief fitting or vent tube.

When changing the lubricant in the gear reducer, completely drain the gear case, flush with mineral oil or
non-detergent motor oil and refill with recommended lubricant. If the used lubricant is more than mildly

contaminated remove the gear case cover and thoroughly clean the interior of the case, the troughs, passage-
ways, etc., then flush and refill.
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' LUBRICATION

GEAR LUBRICANT

The loading and operating conditions of these units dictate that an EXTREME PRESSURE, HEAVY DUTY,
INDUSTRIAL GEAR LUBRICANT should be introduced into the lubrication system and distributed to the
moving parts. This lubricant must qualify under AGMA (American Gear Manufacturers Association) speci-
fication 250.03 (May 1972) and have a Timken Load Arm Test with the results being O. K., at not less than
60 pounds (27.2 kg). The pour point of the selected lubricant should be 15° F., (-9° C.) below the starting
ambient temperature.

SEMI-SOLID LUBRICANT

The general recommendation is for NLGI GRADE 2 LITHIUM BASE, EXTREME PRESSURE, HIGH
TEMPERATURE GREASE having a dropping point of not less than 350° F., when subjected to A.S.T.M.
test method D-566. In cold environments it may be necessary to use grade 000, 00, 0 or 1 for proper lubri-
cation. Secure recommendations from lubricant manufacturers.

OPERATING TEMPERATURE

In certain areas it is desirable to have a “summer lubricant” and a “winter lubricant’’. A lubricant which is
suitable when the average ambient temperature is above 15° F., will not provide proper lubrication when the
season changes and operations continue with a temperature of -30° F., and a wind velocity of 40 miles-
per-hour resulting in a chill index of -101° F.

vus%@ﬁ;g{ECOMMENDATmNs

AMBIENT TEMPERATU&& f LUBRICANT
Q (<
(deg. F.) (&%‘ &7 Automatic Transmission Fluid
0 to 40 17.8%0 49.0 AGMA No. 3-EP
-20 to +45 -28.9 4.9 AGMA No. 4-EP
+15 to +60 4-9.4 +15.6 AGMA No. 5-EP
+50 to+125  +10.0%o +33.9

Gearcase - Capacity & Minimum Speeds

tMinimum rpm for

Reduction Gear Adequate Lubrication
Counter

A.P.l. Model Capacity Clockwise Clockwise
Size No. U. S. Gals. Rotation* Rotation*

80 D-80B 11 312 6
114 D-114B 12 32 7
160 D-160A 20 3 6
228 D-228A 28 42 72
320 D-3208B 23 22 612
456 D-456 38 2 4

*Viewing with the low speed shaft on right hand side and with well head to the right.
+NOTE: These minimum lubricating speeds were obtained by using SAE 50 motor oil at room temperature.

SERVICE PERIODS

Change lubricant in gear reducer every six-months. If the lubricant is contaminated, change it immediately -
do not wait until the end of the service period. Foreign material in the lubricant causes rapid gear wear and
the destruction of bearings.

Lubricate the saddle and tail bearings once each month. Lubricate the wrist pin bearings once a year. NOTE:

If the seals are leaking, the bearings must be lubricated more frequently until seals are replaced.
(Rev. 9.8.77)
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level, aligned with well head, etc. Be certain of the fore
mover or attaching the yoke to the polished rod. Check

With the above having been satisfied the

PLACING THE UNIT IN OPERATION

It is assumed at this point that the unit has been properly

PTINLTUN TN S PN N e~ —
N N S N N e e e e N e S

operation by observing the following:

8

2.

. With the rod spaciﬁg havinﬁ

Lock the brake.

Remove the retaining plate from the front of
the yoke and place the yoke on the polished
rod. Replace* the retaining plate. CAUTION:
The ends of the arc cable must be even - the
yoke must be level.

been previously
determined, elevate the polished rod to the top
of the pump stroke. Install two polished rod
clamps on the polished rod immediately above
the yoke. There should be no space between
the clamps and between the clamps and the
yoke. Tighten* the clamps.

- Carefully lower the rod string until the weight

of the rods is transferred from the rod elevator
to the polished rod yoke.

Remove the rod elevator.

- Remove the polished rod clamp (if such was

installed) from the polished rod immediately
above the stuffing box.

- Lubricate the polished rod stuffing box.

- Initial operation should be for one revolution

of the cranks and several intermittent periods
of operation consisting of approximately five

¥

installed, the foundation has “cured”, the unit is
ng and the following before energizing the prime
) each point before placing the unit in operation.

Remove all tools, chains, slings, etc., from the unit.

V-belt drive must be properly aligned, tensioned and secured.
Clean the interior of the gear case
Gear Reducer must be filled to operating level with proper lubricant.
Wrist pins, tail bearings and saddle bearings must be properly lubricated.**
Brake must be operable for full release and locking.

All fasteners must be properly secured.*

There must be no interference with crank/counterweight rotation.

The guard for belts and sheaves must be in proper place and secured.

The guards for crank/counterweights must be in proper place and secured.

- remove any/all foreign material.

yoke can be attached to the polished rod and the unit placed in

revolutions each. This is to be sure that every-
thing is in proper working order, the gear
reducer is lubricating properly, the bottom
hole pump is correctly spaced, etc. To accom-
plished this, observe the following:

Release tho%r Q::.
o
For e%&fmotor prime movers, Eush the
“stag@ ston on the control panel. If the unit
a

is counterweighted . or if a normal
tgfque"motor is installed, push the “stop”
butgfn after onesecond of energy flow; allow
thefcranks to “swing” backward as far as

sible and when the cranks reverse their
direction of travel, again push the “start”
button. It may take more than one appli-
cation of this sequence starting to move the
crank/counterweights past top-dead-center;
however, by taking advantage of the avail-
able kinetic energy less electro/mechanical
energy will be required for the initial revolu-
tion and less torque will be required at the
crankshaft.

When a reciprocating engine is used for the
prime mover the engagement and disengage-
ment of the clutch, in the same sequence as the
operations of the “start” and “stop” bottons,
will have the same effect as far as the initial
revolution is concerned.

*Torquing values for fasteners will be found in the APPENDIX of this publication.
**Separate the grease lines at the saddle and tail bearings and fill lines with grease and reconnect. Grease

(Rev. 9.8.77)
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should then be added until a small amount of grease is discharged from the relief fittings.



SUSTAINING OPERATIONS

When a pumping unit is first placed in operation it generally is not fully loaded and not properly counter-
balanced. As the fluid level rises inside the tubing (or casing when casing pumps are used) the polished rod
load increases and the counterbalance attains its maximum effectiveness. The required counterbalance
effect is usually precalculated but because of unknown well conditions it is seldom as precise or exacting as
can be obtained under actual operating conditions. Also, ‘as the weight of the fluid column increases, the
sucker rods stretch and it is frequent%y necessary to respace the bottom-hole pump by repositioning the
polished rod in the polished rod yoke or by adding/removing pony rods to/trom the sucker rod string.

It is most advisable to attend the unit until the produced fluid is discharged into the flow line or storage
vessels and during this interval be guided by the following: CAUTION: Always stop the unit and lock the
brake before making any adjustments on the equipment. Always release the brake before starting the unit.

1. Remove the inspection plate from the top of during the operations, if it is found that the
the gear reducer to be certain of lubricant flow bottom hole pump is “pounding bottom™ or
through the troughs to each bearing. Incorrect “bumping up”, have the well servicing crew
drive rotation, slow speed and high vicosity make the required adjustments.
lubricant can cause improper lubrication. ~3

o
6. When the well haéb‘jﬁhmped up” and it is
Replace the inspection plate. found that morepgffective counterbalance is
required, adjust fhe<tounterweights. Instruc-

2. Check the temperature of each bearing in the tions for adjusgffentf appear subsequently in
gear reducer. The temperature should be not this publicationq,” ¢y
more than 25° F., above the ambient tempera- O
ture. 7. With the uni@ %eration, observe the “track-

ing” of the arci&fable on the face of the arc.

3. Check the temperature of the saddle bearings, If the “tracking¥ is off-center or if the polished
tail bearings and wrist pin bearings. The temp- rod/yoke is feéfced from a true vertical axis
erature of these bearings should not be of a during the stroke, it is probably the fault of a
degree which is uncomfortable when felt with misaligned unit or “unlevel” installation. Make
the bare hands. corrections as necessary.

4. Restart the unit. Refer to instructions under 8. With the unit in operation, observe the wrist
the subject of “placing the unit in operation” pins in the cranks. If there is any movement
which appears earlier in this manual. (no matter how slight) it must be eliminated.

Tightening procedures are outlined later in this

5. When the well has “purﬁped up” or at any time publication.
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MAINTENANCE

. The requirement for a maintenance program cannot be over emphasized. This equipment represents a
considerable investment and its function is necessary to your operations. Neglect is costly and will result
in premature failures, early retirement of worn equipment and the junking of unusable machinery.

- The installation of the maintenance program with positive execution will reward your operations eco-
nomically by:

a. Reducing down time.

b. Reducing quantity of required repair and replacement parts.
c. Provide For longer periods of service free operations.

d. Extend the life of your equipment.

- The maintenance program should be a separate assignment and not the responsibility of operating
personnel.

. o
- The program should provide a schedule for a systematic inspection, lubrication, servicing, cleaning, etc.
All observations and actions should be recorded and ret§ as a permanent record. Failure analysis

should also be a part of this program. :, §

- The following page represents only a suggested MINIM@ equirement for maintenance of your pump-
ing unit. It is designed for periodic inspection and adjusgment; it does not preclude the necessity of
immediate attention to items or elements which becqffe aladjusted or worn, nor is it intended to re-
move the “common sense” factor which is so neces y ‘ﬁu the operation of any mechanical equipment.

- As indicated above, this is only a guide; other maiﬁamce may be desirable and required to satisfy

owner/operator programs and practices. No maintenafe program can eliminate all mechanical failures;
however, a good program will reduce the failure frequency and total failures. It also will include safety
and environmental controls.
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—~ MAINTENANCE
MONTHLY

CHECKED RECORDED

Check oil level in gear reducer.

Check oil in gear reducer for contamination.

Clean air breather on gear reducer.

Check for oil seal leakage.

Check v-belts for wear.

Check v-belt drive for alignment.

Check unit for proper alignment.

Check safety controls for malfunction.

O Joo N oy | | W N

Check foundation for movement or fractures.

—
=

Lubricate saddle bearings and tail bearings. *

Check arc cable for wear.

—
[e—y

Lubricate arc cable.

p—
3]

—
o

Check Brake Assembly and effectiveness.

Check torquing of foundation bolss.

)
).
ey
S

O
Check torquing of structuredidlts qiFasteners.

15
16. Check torquing of coHﬁgfw t bolts.
17. Check counterbalaﬁg.evq(&ccyt.
18. Check wrist“pins ovement in cranks.
19. Check condition of ladder.
20. Check condition and placement of guards.
21. Check polished rod yolk and clamp/s.

/ 22. Clean the equipment.

N 23. Clean the area.

EXTENDED

1. Change oil in gear reducer (every six months).

2. Lubricate wrist pin bearings (annually).*

3. Paint equipment (annually).

*Refer to LUBRICATION section of this publication.
(Rev. 9.8.77)
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Wrist Pin Assembly

17 l///////( Dy

‘sy‘ m W /}4
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GREASE OUTLETSFOR
HYDRAULIC RENOVAL
OF walsf;Pn(r,

(.; L0

% &

: é\“ ‘g CRANK

(Figure 20) HYDRAULIC

GREASE FITTING
WRIST PIN INSTALLED IN THE CRANK

PIPE PLUG

38



¥ N\

WRIST PIN ASSEMBLY

REMOVAL

1. Secure the unit and remove the clamp on the

lower end of the pitman from the wrist pin
housing.

Refer to PITMAN ASSEMBLY for specific in-
structions.

. Remove the cotter pin from its installed posi-

tion behind the wrist pin nut. Loosen the
wrist pin nut approximately two revolutions.

. Remove the pipe plug from the outer face of

the wrist pin bearing housing. This will expose
a hydraulic grease fitting in the end of the
wrist pin.

Attach a high pressure grease gun to the
grease fitting and inject grease into the fitting
until the wrist pin is forced from its seated
position in the crank. J

CAUTION: The hydraulic force applied during
the above action may cause the wrist pin to
“pop” from its seated position; the wrist pin
nut, which remains loose on the wrist pin, is to
prevent the wrist pin from “jumping” com-
pletely out of the crank.

.Remove the grease gun from the hydraulic

fitting, remove the wrist pin nut and lift the
wrist pin assembly from the crank.

. Should the hydraulic force fail to loosen the

wrist pin it can be “sledged” from the crank.

Relieve the hydraulic pressure, if previously
applied. Remove the wrist pin nut and install a
“drive nut” on the threaded end of the wrist
pin. Again apply hydraulic pressure, as out-
lined above, then strike the drive nut with the
sledge hammer to unseat the wrist pin assem-

bly.

NOTE

Instructions relative to the removal and instal-
lation of the wrist pin bearing, housing, seal,
etc., appear subsequently in this publication.
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INSTALLATION

1.Use a non-toxic, non-explosive solvent to

clean the tapered portion of the wrist pin and
the tapered bore in the crank. These surfaces
may be polished, if necessary, with fine grit
emery cloth. If these are polished, be certain
to remove all grit from the mating surfaces.
Be sure that at time of final assembly these
mating surfaces are dry and free of all foreign

material, i.e., grit, dirt, rust, lint, oil, etc.

. Place the wrist pin assembly in the crank and

install the wrist pin nut. Rotate the nut until
its face contacts the crank. Index the position
of the nut with a paint stripe or other suitable
marker - this marking should extend down the
side of the nut and across the face of the
crank.

Using a sledge hammer to tighten the nut to
the specifications listed below:

STRUCTURE NUMBER
RATING OF TURNS
119 3/4
133 3/4
143 1
173 oe\. 1
200 A
213 Q)Q‘ Q,Pg‘ 1%
246 Qp" S 1%
256 % @C” 1%

il
00 1

Be certain that the tightness conforms with
the above. Install the cotter pin.

. Reinstall the pitman “refer to PITMAN AS-

SEMBLY for specific instructions.”

. Be certain that the wrist pin bearing is lubri-

cated and then release the unit for service.



WRIST PIN ASSEMBLY

OIL SEAL

-

- / -
Pl
e / j
e RELIEF FITTING

BEARING RETAINING RING

BEARING HOUSING

PIPE PLUG (DRAIN)

D
PIPE PLUG o ®\

-
”~

(Figure 22 )

The wrist pin bearing is of the self-aligning spherical type and requires no adjustment. If there is looseness
in the bearing it should be replaced. If replacement is necessary it is suggested that the wrist pin and bearing

assembly be removed from the crank and transported to a machine shop where a bearing press, pin pliers
and others tools are accessible.
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WRIST PIN BEARING ASSEMBLY*

REMOVAL

1. With the wrist pin assembly removed from the

crank, drain the lubricant from the bearing
housing.

. Remove the oil seal retaining ring and the oil

seal. Note: After removing the retaining ring
the oil seal can be “pumped” from the bearing
housing by injecting grease into the housing.
If this type of removal is anticipated, do not
drain the lubricant from the bearing housing as
instructed in the paragraph above. Drain the
lubricant from the bearing housing after the oil
seal is removed.

. Remove the bearing retaining ring from the

bearing housing. This is the ring which was
installed adjacent to the oil seal.

. Use a hydraulic press to remove the wrist pin

with its installed bearing from the bearing
housing.

. Remove the bearing retaining ring from the

small end of the wrist pin.

Remove the grease fitting from the end of the
wrist pin.

Use a hydraulic press or bearing puller to remove
the wrist pin bearing from the wrist pin.

INSTALLATION

. Carefully clean and inspect all parts for flaws,

defects and wear. Replace all parts that are
obviously defective and all that are of question-

able quality. .

. Place the wrist pin bearing in a vat containing

15% soluble oil in water and heat until bearing
is approximately 200° F.

. Using wire hooks or tongs and asbestos gloves,

remove the bearing from the heated oil/water
solution and place it on the wrist pin. The
bearing must be in full circumferential contact
with the shoulder on the wrist pin and held in
that position until it cools and grips the shaft.

Install the bearing retaining ring on the small
end of the wrist pin.

. Press the wrist pin with its installed bearing

into the bearing housing.

Install the bearing retaining ring in the bearing
housing.

. Install the oil seal. Be certain that the lip of the

seal is indexed to retard lgbricage escapement
from the housing. &40 qxoy

. Install the oil seakgeqt.aéﬁ?g ring in the bearing

housing.

(]
EXgit g

. Install the ?éﬁttings, plugs and relief fitting.
. Lubricate the bearing - refer to the LUBRICA-

TION section of this manual for specific instruc-
tions.

*Refer to the next two pages for instructions directed to a different Wrist Pin Bearing Assembly that is currently installed

on the GSA456 Series of pumping units.

41



Wrist Pin Bearing Assembly

(Figure 22-A)

(1) Wrist Pin (7) Snap Ring

(2) Bearing Housing (8) Grease Fitting

(3) Bearing (9) Bearing Housing Cap
(4) Wrist Pin Nut (10) Pipe Plug

(5) Cotter Pir (11) Grease Relief Fitting
(6) Oil Seal (12) Pipe Plug

The wrist pin bearing is of the self-aligning spherical type and requires no adjustment. If there is looseness
in the bearing it should be replaced. If replacement is necessary it is suggested that the wrist pin and bearing

assembly be removed from the crank and transported to a machine shop where a bearing press, pin pliers
and other tools are accessible.
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WRIST PIN BEARING ASSEMBLY

FOR THE GSA-456 SERIES OF PUMPING UNITS

REMOVAL

. With the wrist pin assembly free of the crank,

remove the plug and the grease pressure relief
fitting from the bearing housini. Drain as much
lubricant as possible from the bearing housing.

. Support this assembly on wooden “V*’ blocks

(the wrist pin nut, if reinstalled on the pin,
can assist in the balance and support of the
assembly). Remove the grease plug and the
grease fitting from the bearing housing cap.

. Place one end of a brass bar (about 1-inch

diameter and about 8-inches long) against one
of the lugs on the left hand side of the bearing
housing cap. Elevate the free end of the bar to
about 70-degrees from horizontal and strike
the free end of the bar with a machinist’s
hammer. Repeated blows and progressing to

- other lugs on the cap will remove this threaded

cap from the bearing housing.

. Remove the snap ring (external type) from the

small end of the wrist pin.

Remove the grease fitting from the bearing
end of the wrist pin.

. Place the wrist pin assembly (remove the

wrist pin nut if it was reinstalled in paragraph
No. 2 above) in a hydraulic press.

Place the nut end of the wrist pin through a
perforated anivil with the ram of the press at
the bearing end of the wrist pin. The hole in
the anvil should be only 1/16” to 1/8” larger
than the O. D. of the wrist pin at its largest
diameter.

The ram of the press or the ram extension
must be smaller in diameter than the 1.D. of
the bearing.

Be certain that the wrist pin will not fall when
it is free of the bearing. Energize the press
forcing the wrist pin out of the bearmg

. Use a brass bar and a hammer to remove the

bearing and the oil seal from the bearing
housing.
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10.

i1.
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INSTALLATION

. Carefully clean and inspect all parts for flaws,

defects and wear. Replace all parts that are
obviously defective and that are of question-

able quality.

. Place the bearing in a vat containing 15%

soluble oil in water and heat until bearing is
approximately 200° F.

. Install the oil seal in the bearing housing. The

lip of the seal is indexed to prevent lubricant
escapement from the bearing housing.

. Using wire hooks or tongs and insulated gloves,

remove the bearing from the heated oil/water
solution and place it on the wrist pin. The
bearing must be in full circumferential contact
with the shoulder on the wrist pin and held in
that position until it cools and grips the shaft.

.Install the snap rm%l in the groove in the

wrist pin adjacent to the bearing

. Place the bearmg ho§.s(n% w1gh)‘?ﬁz installed

“wrist pin. Move
gfon over the bearing
ecessary

oil seal on the n
the housing ﬁ&b
(use a soft ma %

. Install tﬁ@gex’a\nng housing cap in the bearing

housing. Use a heavy brass bar and a hammer
to tighten this cap in the housing. DO NOT
HAMMER ON THE LUGS.

. Install the grease fitting in the end of the

wrist pin.

. Install the pipe plug in the housing cap.

Install the grease fitting in the cap.

Install the pipe plug and grease pressure relief
fitting in the bearing housing.

Rotate the bearing housmg until the grease
ficting in the housing cap is in its lowest posi-
tion. Inject grease through this fitting until a
small quantity escapes fgrom the grease relief
fitting.



Pitmans

EQUALIZER

BUSHING

PITMAN EYE
(OR CLAMP)

(Figure 23 )

When installing the “eyes” of the pitmans on the wrist pin bearing housings, rotate the bearing housings to —
place the grease fitting at the top and the bolt channel at the bottom. Altering the tension on the chains
which secure the walking beam can aid in the alignment of the pitmans with the wrist pins.
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. Secure the walking

REMOVAL

. De-energize the unit and with the cranks in a

horizontal position, lock the brake.

Place sturdy wooden blocks beneath the lower
counterweights to guard against gravitational

rotation of the cranks should the brake fail to
hold.

. Install two polished rod clamps on the polished

rod immediately above the stuffing box. There
should be no space between these clamps or
between the clamps and the stuffing box.
Tighten* the clamps.

beam in its horizontal
position. Attach two heavy load chains to the
arc end of the beam and extend each to the
pumping unit base (frame). Be certain that the
“hitch” on the beam and on the base cannot
slide or move from its attached position. Use a
safety load binder on each chain to remove
slack and provide equal tension in each chain.

. Remove the cotter pin, nut and bolt from the

lower pitman eye (or clamp). Remove the low-
er end of the pitman from the wrist pin bearing
housing. NOTE: It may be necessary to “open
up” the eye of the pitman with a pinch bar or
other tool and then use a pry bar between the
crank and the pitman to assist in this removal.

. Attach a hoisting line to the pitman, fashion

the “hitch” to support the pitman in a vertical

position, remove all slack from the hoisting

line and then remove the upper pitman pin.
pper p P

. Use a hydraulic press to remove the bushing

from the upper pitman housing.

. Follow the instructions outlined above to re-

move the pitman from the opposite side of the
gear reducer.

PITMANS
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INSTALLATION

. Carefully clean and inspect all parts for flaws,

defects and wear. Replace all parts that are
obviouslr defective and all that are of question-
able quality.

. Press the upper pitman bushing into the upper

pitman housing.

. Attach a hoisting line to the pitman, elevate

the pitman in a vertical position with the bore
of the bushing indexed to align with the
machined holes in the end of the equalizer.

. With the bore of the bushing aligned as in-

structed above, install the pitman pin.

Secure the pin with the lock washer and cap-
screw* provided for this purpose.

. Place the eye (or clamp) end of the pitman on

the wrist pin bearing housing.

Install the bolt, nut* and cotter pin.
\

(o)
. Follow the foregoing instruogl‘&ns @qnstall the

pitman on the opposite gsgg‘ the gear re-

ducer. [s) ¥
% ¢©

. Carefully remove t ﬁ)“ad binders from the
chain securing t king beam.

Remove the chains from the unit.

. Remove the polished rod clamps which were

installed immediately above the stuffing box.

. Remove the wooden blocks from beneath the

counterweights.

The brake is now ready to be released and the
unit placed in service.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



Equalizer

WALKING BEAM

CONNECTOR
EQUALIZER PIN

TAIL BEARING ASSEMBLY

EQUALIZER

(Figure 24 )

Be certain the sling is properly attached to the equalizer and that the equalizer is safely balanced during
removal and installation procedures.
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EQUALIZER

REMOVAL

. Remove the pitmans. Refer to PITMANS for

specific instructions.

. Using a bridle type sling on a hoisting line,

position the sling hooks to balance the equa-
lizer and then tighten the hoisting line to sup-
port the weight of thé equalizer.

.Remove the equalizer pin. The equalizer is

now free to be removed to the preselected
area.

INSTALLATION

. Carefully clean and inspect the equalizer and

equalizer pin. If the pin is worn, it should be
replaced (the connector bushing should also be
repiaced -see TAIL BEARING ASSEMBLY in

47

2

this publication for instructions relative to the
replacement of the connector bushing).

If the equalizer pin and the pitman pins have
been properly secured during operations there
should be no wear on the equahzer however,
if it is worn or if there are any cranks in the
equahzer it should be replaced.

. The sling and hoisting device which was used

to removed the equalizer can be at%ched to
the equalizer: balance the equallz

into position of alignment w ector
on the walking beam. Ah med holes
in the top of the equaji®e ¢- e bore of the

bushmg in the connect
zer pin. Secure*
and capscrew prov

mstall the equali-
1th the lock washer
d for that purpose.

.Install the pitmans. Refer to PITMANS for

continuing instructions.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



Saddle Bearing Assembly

TRUNNION WITH
INTEGRAL CLAMP

CAPSCREWS

LUBRICATION
LINES

BUSHING CARRIER

JACK SCREW HOLES

(Figure 25)

The above reflects only one side of the saddle bearing assembly. Identical parts are located on the opposite
side of the trunnion.

The bushing can tolerate approximately 1/16-inch of wear before the lubrication grooves are eliminated
and improper lubrication results. Without proper lubrication the pin wear will be accelerated.

48

—



SADDLE BEARING ASSEMBLY

The saddle bearing is when the unit is in operation, heavily loaded and must be properly lubricated at all
times. If it becomes necessary to replace the bushings, oil seals or pin, a hoisting device will be required to
support the walking beam during the operations of removal and installation.

REMOVAL

. De-energize the prime mover and when the

cranks are at their lowest point of rotation,

lock the brake.

. Install two polished rod clamps on the polish-

ed rod immediately above the stuffing box to
support the rod string. These clamps should be
fully tightened.*

. Remove the polished rod clamps above yoke.

. Place a choker type sling on the walking beam

adjacent to the arc. Attach the sling to the
hoisting line and slightly elevate the walking
beam to relieve the weight on the saddle
bearing assembly.

. Remove the lubrication lines from the bushing

carriers and drain the lubricant.

.Remove the capscrews from the bushing

carriers and install jackscrews in the tapgéd
ot

holes in the bushing carriers. ,‘*1
&

Alternately and evenly tighten d)gglc rews
to pull the bushing carrier, ® sl\&'oil seal

and shims from their ingtall%c:‘s@iuon.
.Remove the oil seals from the bushing car-

riers and use a bearing puller to pull the bush-
ings from the carriers.

. The pin can now be removed from the trun-

nion. Remove the capscrews which clamp the
pin in place and move the pin horizontally out
of the clamp.

INSTALLATION

. Carefully clean and inspect all parts for flaws,

defects and wear. Replace all parts that are
obviously defective and all that are of ques-
tionable quality.

. Press the bushings into the bushing carriers.

CAUTION: There is a chamfer on the O. D.
of each bushing - this chamfer should lead the
bushing into the carrier. Also, the lubrication
grooves inside the bushing must be indexed to

be on the lower side of the saddle bearing pin
when the bushing carriers are installed. The
word “top” has been placed on each bushing to
indicate the proper installation.

.Install oil seals in the bushing carriers. Be

certain that the lip of the seal is indexed to
retard lubricant escapement from the carriers.

. Install the pin in the saddle trunnion. The pin

must extend an equal-distance on each side of
the trunnion. NOTE: If a used pin is being
installed it should be rotated 180° on its
horizontal axis (from its previously installed
position) to place the worn position of the
pin in the vertical position.

Install* the capscrews in the trunnion clamp
to secure the installed pin.

. Suspend a plumb bob from the top of the arc.

Install the bushing carriers (less shims) and
carefully, with hal% torque* on the capscrews,
adjust these on alternate sides until the plumb
bob is centered over the polished rod. Measure
the gap (stand-off) between the flange on each
bushing carrier and the bolting flange on the
Samson Post. Select shims with a total thick-
ness to fill each gap and then add .03125
(1/32:inch) of shims to each shim set. Install
these shims and tighten* the capscrews.

. Install the lubrication lines.

. Remove the hoisting line and sling from the

walking beam.

Reinstall the polished rod clamps on the
polished rod above the yoke.*

Remove the polished rod clamps which were
placed on the polished rod at the top of the
stuffing box.

. Lubricate the saddle bearing. Refer to LUBRI-

CATION in this publication for specific in-
structions.

. Release the brake - the unit is now ready to be

returned to service.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



Tail Bearing Assembly

) “~

N
N
X
i gl

EQUALIZER

EQUALIZER PIN 5 it \
T/ ./,/ '

(Figure 26 )

The tail bearing bushings should be replaced when they are worn approximately 1/16-inch. When the lubri-

cation grooves in these bushings disappear lubrication is not properly distributed and the wear of the tail
bearing pin is accelerated.
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TAIL BEARING ASSEMBLY

REMOVAL

. Remove the equalizer. Refer to EQUALIZER

in this publication for specific instructions.

. Rotate the connector to expose the clamping

screws and remove these screws.

. Remove the bushing carriers from each side of

the walking beam. The bushings, shims and
oil seals are generally removed with the car-
riers.

If necessary, install jack screws in the tapped
holes in the carrier flange; alternately and even-
ly tighten these jack screws to pull the carriers
f}r,om their installed position.

. Remove the shims, oil seals and jack screws

(if used as instructed above) from the bushing
carriers.

. Use a bearing puller to remove the bushings

from the bushing carriers.

. Support the connector and remove the tail

bearing pin.

If the pin removal is restricted, use a pinch bar
to open the clamp and relieve the clamping
force on the pin.

. Use a bearing press to remove the bushing from

the connector.

INSTALLATION

. Carefully clean and inspect all parts for flaws,

defects and wear. Replace all parts that are
obviously defective and all that are of question-
able quality.

.Use a bearing press to install the bushing

in the connector.

. Hoist the connector into position between the

tail bearing carriers and install the tail bearing
pin.

Adjust the installation of the pin until the ends
are equidistant from the side of the connector.

If a used pin is being re-installed, rotate the
pin 180° from its previously installed position.
This will place the worn sections of the pin in a
vertical position. Tighten* the capscrews.

.Use a bearing press to install the bushings in

the bushing carriers. CAUTION: There is a
chamfer on the O. D. of each bushing - this
chamfer should lead the bushing into the
carrier. Also, the lubrication grooves inside the
bushing must be indexed to be on the lower
side of the tail bearing pin when the carriers are
installed. The word “top” has been placed on
each bushing to indicate the proper installa-
tion.

.Install oil seals in the bushing carriers. Be

certain that the lip of the seal is indexed to
retard lubricant escapement from the car-
riers.

. Install the bushin% carriers (less shims) and
t

carefully, with half torque* on the capscrews,
adjust these on alternate sides until car-
rier flanges are equidistant frgrﬁ? Eg? il bear-
ing carriers. Measure the %ﬁp d-off) be-
tween the flange on ea ng carrier and
the bolting flange o%_%e il bearing carriers.
Select shims with a&ot_a@ﬁckness to fill each
gap and then add .0 (1/32-inch) of shims
to each shim s nstall these shims and
tighten* the capscfews.

. Lubricate the tail bearings. Refer to LUBRI-

CATION in this publication for specific in-
structions.

.Refer to EQUALIZER in this publication

and continue with the assembly of the unit.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



Cranks

CRANK

GEAR REDUCER

CRANK SHAFT

CRANK

WEIGHT GUIDE
AND LOCKING
BOLTS*

~
\\
/’ 4 \\\\
(i ~
[ 5
CRANK KEY S T3,
B | il = §
~ | K Ny
| = g K, Y
Ny A |: 5] il
COTTER PINS s Y A~ N3
1 | ! S
| I
' ~
w ki ~
HEX NUTS SN IS S ~
~ SN N Je ¥
VTRTS N
VLN AN N
e AR
AL iy

The cranks are very heavy and require heavy duty hoisting equipment for their safe removal and installa-
tion.

*Quantities of weight guide and locking bolts increases on larger units.
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10.

. Drive two heavy duty

CRANKS

REMOVAL

. Secure the unit and remove the clamps on the

lower end of the pitmans from the wrist pin
housings.

Refer to PITMAN ASSEMBLY for specific
instructions.

. Lock the brake.

. Remove the auxiliary counterweights.

Remove the master counterweights - one at a
time by carefully supporting each segment and
then removing the nuts from the counterweight

guide and locking bolts.

. Loosen the brake and attach a hoisting line to

one of the cranks and elevate the end of the
cranks to a vertical position.

Lock the brake.

.Place a heavy steel bar (approximately the

same diameter as the I. D. of the unused wrist
pin hole in the crank).

Attach a bridle sling to each end of the heavy
steel bar, adjacent to the crank. Tighten the
hoisting line to support the crank.

. Remove the cotter pins, hex nuts and bolts

which clamp the crank to the crankshaft.

mild steel wedges into
the split clamp. These should be placed be-
neath the crank and driven upward toward the
crankshaft.

This wedging action should release the crank
from its grip on the crankshaft.

. Slide the crank from the crankshaft and re-

move the crank key from the crankshaft.

. Be guided by the foregoing instructions to re-

move the crank from the opposite side of the
gear reducer.

Remove the wrist pin assembly from each
crank. Refer to WRIST PIN ASSEMBLY
in this publication for specific instructions.

INSTALLATION

. Carefully clean the crankshaft extensions and

the bore of the split clamp on the crank. Use a
non-toxic, non-explosive solvent.

. Install the wrist pin assemblies in the cranks.

Refer to WRIST PIN ASSEMBLY in this
publication for specific instructions.

. Install the crank key.

Hoist the crank into position and slide it
over the end of the crankshaft.

. Before tightening the crank clamp it must

be horizontally positioned on the crankshaft
to cause a plumb line extended from the
center of the upper pitman pin to be in the
exact horizontal center of the wrist pin bear-
ing housing. NOTE: The equalizer must be
horizontally level and the upper pitman pins

‘equidistant from the center line of the unit.

This adjustment is necessary to be certain
that the pitmans operate on a true vertical
axis.

Refer to the dimensional values on the out-
line drawings (pumping unit parts lists) to
verify the positioning of the cranks.

.If wedges were driven into the split clamp,

CAREFULLY remove the wedges.

Install the crank bolts, tighten* th >
nstall the crank bolts, tighten* t e._,nptss&

install the cotter pins.

e’ Q\

.Be guided by the foregoing}ziﬁ;txé%f;ns to

install the crank on the Qﬂ'pog's?'side of the
gear reducer. &

.Install the counterweigh¥s. Refer to COUNT-

ERWEIGHT INSTALLATION in this pub-
lication for specific instructions.

.Install the pitmans. For specific instructions,

refer to PITMANS in this publication.

*Torquing values for fasteners will be found in the APPENDIX of this publication,
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Gear Reducer
BEARING ADJUSTMENT

INSPECTION
PLATE AIR BREATHER

LOW SPEED GEAR

BEARING COVER

LOW SPEED SHAFT

DOWEL PIN OIL SEAL

BEARING CONE

INTERMEDIATE SHAFT
W/ INTEGRAL PINION
& HIGH SPEED GEAR

BEARING CUP

BEARING
HOUSING

BEARING CUPS

GEAR CASE

HIGH SPEED SHAFT
W/ INTEGRAL PINION

it

BEARING COVER

(Figure 28 )

PN O

The above is a typical arrangement of a pumping unit gearﬁréﬁﬁé%ﬁgwever, most have a double extended
high speed shaft, shaft guard and direct mounted bearingswt thésintermediate shaft. The parts list provided
for each unit model will detail the components of the teducer and outline their arrangement in the gear

case. \ 2

These are double reduction gear units with specific speed reduction ratios (refer to parts listing for the ratio
of each gear reducer size). The gears and pinions (two each) are the single helical type. They are mounted or
machined on three parallel shafts and are roller bearing supported.

The tapered roller, shim adjustable, bearings in the gear reducer can be adjusted with the gear reducer

installed on the unit; however, the cranks, v-belts drive, gear reducer sheave and brake assembly must all be
removed when making precise and exacting adjustments.
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Gear Reducer
MODEL D80-B AND MODEL D320-B BEARING ADJUSTMENT

When in proper adjustment the bearings on the low speed shaft and the bearings on the intermediate
shaft will be “pre-loaded”; the bearings on the high speed shaft will be “loose™. The tolerances for these
adjustments are listed below.

. Remove the cranks from the low speed shaft

of the gear reducer. Refer to CRANKS in this
publication for specific instructions.

. Remove the gear reducer sheave and the brake

assembly from the high speed shaft.

. Remove the gear case cover, the oil scrapers

(if installed) may also be removed to provide
additional excess to the gears.

.Mount a dial indicator as close to the low

speed gear as possible inside the housing at the
top flange with the contact point on the top
flange of the opposite side. This is to detect
gear housing deflection when bearing adjust-
ments are made.

.Mount a second dial indicator on the top

machined surface of the gear housing with the
contact point on the rim face of the low speed
gear.

Adjust both dial indicators to zero.

--LOW SPEED SHAFT BEARINGS- -

.Use a pry bar to move the low speed gear

from side to side. Rotate the gear frequently
to be sure bearing rollers are seated. Record
the movement reflected by the dial indica-
tor on the rim face of the low speed gear.

CAUTION: When applying force to the pry bar
observe the dial indicator placed across the top
of the gear case opening. There must be no
deflection in the gear case when moving the
low speed gear from side to side. Excessive
force on the pry bar can cause damage to the
gear or fracture of the gear case.

The total of the “plus” and “minus” readings
of the indicator on the gear face represents the
looseness of the bearings.

. Remove the bearing retainer and remove a

quantity of shims equal to the total looseness
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10.

11,

12,

of the .bearings. This should result in zero
end-play of the low speed shaft.

CAUTION: Observe the dial indicator placed
across the opening in the gear case, there
should be no deflection of the case when the
bearing retainer capscrews are being fully
torqued.

--INTERMEDIATE SHAFT BEARINGS- -

o* o
. Move the dial indicator fr ?Lle s{ﬂ)‘?g::se of

low speed gear and it e the gear
housing with the kgSe pgc;hcé inside housing
wall and the conta nt on the rim face
of the high speeg¥ear on the intermediate
shaft. i

Set dial indicator to zero.

. Follow instructions outlined in paragraphs

6 and 7 above, moving the high speed gear,
to obtain zero end-play in the intermediate

shaft.

--HIGH SPEED SHAFT BEARINGS- -

Move the dial indicator from the high speed
gear and place it on the machined surface of
the intermediate bearing housing with the
contact point on the end of the high speed
shaft. Rotate the shaft to seat the rollers
and move it from side to side while rotating.

The total of the “plus” and “minus” readings
on the dial indicator will indicate the “loose-
ness” of the high speed bearings. Add or re-
move shims as required to obtain .001” to
.003” high speed shaft end-play.

Install the gear case cover and dowel.

2re-load intermediate bearings by removing
.005” shim thickness.

Pre-load low speed bearings by removing
.005” or .0075” shim thickness.



BEARING ADJUSTMENT (Continued)

GEAR CASE

LOW SPEED GEAR AND
SHAFT ASSEMBLY

S
INTERMEDIATE$HAF
W/ INTEGRAR PINIO
& HIGH Q?"EDA@#

BEARING RE TAINER
CuP

s CONE SHIM SET
CONE CONE CUP =2 CONE
e ' e s
=] _ = g (= = |[=]|[|=2
= = Bum|| |22 1 || amg
= =
27 | . 1=

INTERMEDIATE SHAFT

INTERMEDIATE SHAFT
W/ INTEGRAL PINION

W/ INTEGRAL PINION

4
HIGH SPEED GEAR HIGH spéen GEAR

(Figure 29 )

DIRECT BEARING MOUNTING INDIRECT BEARING MOUNTING
FOR D80-B and D320-B GEAR REDUCERS D114-B, D160-A, D228-A and D-456 GEAR REDUCERS

These gear reducers are assembled with the cups
pressed into the bearing housings at each end of
the intermediate shaft. The bearings are adjusted
with the shims between the bearing housing and
the gear case.

These gear reducers are assembled with the bear-
ing cups pressed into the gear case and the bear-
ings are adjusted with the shims between the end
of the shaft and the bearing retainer.
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Gear Reducer
MODEL D114-B, D160-A, D228-A and D-456 BEARING ADJUSTMENT

When in proper adjustment the bearings on the low speed shaft will be “pre-loaded”. The intermediate
shaft will have zero end-play and the bearings on the high speed shaft will be “loose”. The tolerances for
the adjustments are listed below.

. Remove the cranks from the low speed shaft of

the gear reducer. Refer to CRANKS in this
publication for specific instructions.

. Remove the gear reducer sheave and the brake

assembly from the high speed shaft.

. Remove the gear case cover, the oil scrapers

sure bearing rollers are seated. Record the
movement reflected by the dial indicator on
the rim face of the low speed gear.

CAUTION: When applying force to the pry
bar, observe the dial indicator placed across
the top of the gear case opening. There must
be no deflection in the gear case when moving
the low speed gear from side to side. Exces-
sive force on the pry bar can cause damage to
the gear or fracture of the gear case.

The total of the “plus” and “minus” reading
of the indicator on the gear face represents
the looseness of the bearings.

.Remove the bearing retainer and remove a

quantity of shims equal to the total loose-
ness of the bearin%s. This should result in
zero end-play of the low speed shaft.
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CAUTION: Observe the dial indicator placed
across the opening in the gear case, there
should be no deflection of the case when the
bearing retainer capscrews are being fully
torqued.

- -INTERMEDIATE SHAFT BEARINGS- -

(if installed) may also be removed to provide 8.Move the dial indicator from the low speed
additional access to the gears. gear and place its base on the inside wall of
the gear housing adjacent to the high speed
.Mount a dial indicator as close to the low gear on the intermediate shaft. The contact
‘speed gear as possible inside the housing at the point of the dial indicator is to be placed on
top flange with the contact point on the top the rim face to the high speed gear.
flange of the opposite side. This is to detect
gear housing deflection when bearing adjust- Set dial indicator to zero. ¢
ments are made. oy
; 9. Move high speed gﬁ%‘r{n S@Oﬁ&?lde while
.Mount a second dial indicator on the top rotating the g&@&&?&fthat the bearing
machined surface with the contact point on rollers are seat&}\.N\i -
the rim face of the low speed gear. “N
10. Follow instructions in paragraphs 6 and 7
Adjust both dial indicators to zero. above, moving the high speed gear, to obtain
zero end-play.
- -LOW SPEED SHAFT BEARINGS- -
- -HIGH SPEED SHAFT BEARING- -
. Use a pry bar to move the low speed gear from
side to side. Rotate the gear frequently to be 11. Move the dial indicator from the high speed

gear and place it on the machined surface of
the intermediate bearing housing with the con-
tact point on the end of the high speed shaft.
Rotate the shaft to seat the rollers and move it
from side to side while rotating.

The total of the “plus” and “minus” readings
on the dial indicator will indicate the “loose-

ness” of the high speed bearings.

Add or remove shims as required to obtain
.001” to .003” high speed shaft end-play.
EXCEPTION, high speed shaft on Model
D456 gear reducer is to have .003” to .005”
end-play.

12. Install gear case cover and dowel.

13. Pre-load low speed bearings by removing

.005” to .0075”’ shim thickness.



Gear Reducer
DISASSEMBLY

INSPECTION
PLATE COVER

AIR BREATHER BEARING COVER

LOW SPEED SHAFT

LOW SPEED GEAR SHIMS

DOWEL PIN

BEARING CONE

INTERMEDIATE SHAFT
W/ INTEGRAL PINION

& HIGH SPEED GEAR BEARING CUP

'~
gl

4

—
\ y : BAIN

G C

GEAR CASE/ :

HIGH SPEED SHAFT F BEARING
W/ INTEGRAL PINION & _SiMs HOUSING
(&) $0
&A' »" BEARING COVER
& é?.
o &
(Figure 31 )QQ”O.&J

$V

The above is a typical arrangement of a pumping unit gear reducer; however, some may have a double
extended high speed shaft, shaft guard and direct mounted bearings on the intermediate shaft. The parts

list provided for each unit model will detail the components of the reducer and outline their arrangement
in the gear case.

These are double reduction gear units with specific speed reduction ratios (refer to parts listing for the
ratio of each gear reducer size). The gears and pinions (two each) are the single helical type. They are
mounted or machined on three parallel shafts and are roller bearing supported

The tapered roller, shim adjustable, bearings in the gear reducer can be adjusted with the gear reducer in-
stalled on the unit; however, dis-assembly and re-assembly operations can best be performed if the reducer
is removed from the unit and transported to a machine shop where a large bearing press, overhead hoist,
bearing pullers, etc., are immediately available.
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10.

11,

GEAR REDUCER
DISASSEMBLY

. Remove the cranks from the low speed shaft of
the gear reducer. Refer to CRANKS in this
publication for specific instructions.

. Remove the v-belts from the gear reducer.

. Disconnect the brake linkage by removing the
upper clevis pin.

. Drain the lubricant from the unit.

. Remove the unit from its base or pedestal and
transport it to a machine shop where a large
bearing press, bearing pullers, etc., are avail-

able.

. Remove the gear reducer sheave and brake
assembly.

. Remove the gear case cover (remove the oil
scrapers and spacers*).

. Remove the bearing covers, oil seals and shims
from the low speed shaft.

. Support the low speed gear and shaft assembly
with an overhead hoist - this is to remove the
weight from the bearings.

Remove the low speed bearing cup from the
right hand side of the gear case (right hand and
left hand is determine§ by standing at the high
speed end of the gear reducer and lookin
toward the low speed end). A minimum o%
force from a hydraulic ram placed against
the left hand end of the low speed shaft

should move this cup from the case.

Use a bearing puller to remove the low speed
bearing cone from the right hand end ot the
low speed shaft.

Place a tubular spacer on the right hand end of
the low speed shaft. The shaft must be able to
move freely inside the spacer; the spacer must
extend through the bearing opening and butt
against the hub of the low speed gear. The
spacer must be of sufficient length to permit
tEe shaft to be pressed into it approximately
18-inches.

Support this spacer and with the outside end
placed against the anvil of the bearing press,
press the shaft out of the gear and in-

12.

13.

14.

153

16.

17.

to the spacer.

CAUTION: Do not anchor the gear case and
use the inside vertical surface as a “back-up”
for the gear during this removal operation - the
case may be fractured.

When the largest diameter of -the shaft has
Fassed througﬁ the gear hub the shaft will be
oose; however, the left hand bearing cone
must be removed before the shaft can be pulled
from the right hand side of the gear case.

The left hand bearing cone will be removed
ftom the shaft with the continuation of press-
h:% force. Two short steel bars placed verti-
cally parallel between the gear hub and the
cone, as close as possible to the shaft, will
provide better “back-up” for the cone than
will the face of the gear hub.

When the bearing cone is relieved of its grip on
the shaft, retract the hydraulic ram, remove
the parallel bars and remove the bearing cone
from the end of the shaft. Balance the shaft
with a choker type sling attached to a hoisting
line and pull it from the right hand side of the
gear case. <

O
Remove the low s;@‘éd gﬂg' from the gear

case and removeéﬂ-ecéyﬁ"key from the low

speed shaft. o

P2
Use a beari
bearing cup
case.

&
ﬁ?ejr to remove the low speed
the left hand side of the gear

To remove the high speed pinion with its inte-

ral shaft; support the shaft with an overhead
Eoist to remove the weight from the bearings,
remove the bearing covers, oil seal/s and shims.

Remove the high speed bearing cup from the
left hand side of the gear case. A minimum of
force from a hydraulic ram placed against the

right hand end of the high speed shaft should

move this cup from the case.

Balance the shaft and pull it horizontally from
the left hand side of the case.

Use a bearing puller to remove the bearing
cones from the shaft and to remove the bear-
ing cup from the right hand side of the gear

case.

*All gear reducers are not equipped with oil scrapers - refer to parts drawings.
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GEAR REDUCER - DISASSEMBLY (Continued)

D80-B and D320-B GEAR REDUCERS
INTERMEDIATE BEARING ARRANGEMENT

cup cup
DIRECT CONE CONE
BEARING MOUNTING
=
= =
= =
=

INTERMEDIATE SHAFT
W/ INTEGRAL PINION

HIGH SPEED GEAR

(Figure 32) & & /
[V
4 S
These gear reducers are assembled with the cups pressed qéf le bearing housings at each end of the inter-
mediate shaft. The bearing cones are placed on the intergfédidse shaft.
OV
& &
L

&

D114-B, D160-A, D228-A §D456 GEAR REDUCERS
INTERMEDIATE BEARING ARRANGEMENT

BEARING RETAINER

: SHIM SET
INDIRECT Cone cup
BEARING MOUNTING i CONE
)
=S =
ezl

INTERMEDIATE SHAFT
W/ INTEGRAL PINION

HIGH SPEED GEAR

(Figure 33)

These gear reducers are assembled with the bearing cups pressed into the gear case, the bearing cones are then
placed on the intermediate shaft and secured with bearing retainers.
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GEAR REDUCER - DISASSEMBLY (Continued)

D80-B and D320-B GEAR REDUCERS

18. Support the intermediate shaft assembly
with an overhead hoist - this is to remove
the weight from the bearings.

19. Remove the intermediate bearing housings,
shims and bearing cups. Install jackscrews
in the tapped holes in the flanges of the
housings, tighten these screws alternately
and evenly to withdraw the housings from
the gear case.

20. Use a bearing puller to remove the bearing
cones from the ends of the intermediate

shaft.

21. The shaft assembly can now be moved
horizontally to the left, the right hand end
of the shaft elevated and in this position it
can be hoisted from the gear case.

22. The shaft with its integral pinion can now
be pressed from the high speed gear and the
high speed gear key removed from the
shaft.

23. Use a bearing puller to remove the bear-
ing cups from the bearing housings.

D114-B, D160-A, D228-A and D456
GEAR REDUCERS

18A. Support the intermediate shaft assembly
with an overhead hoist - this is to remove
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19A.

20A.

21A:

22A.

23A.

the weight from the bearings.

Remove the intermediate bearing covers
and gaskets from the gear case.

Remove the bearing retainers and shims
from the ends of the intermediate shaft.

Introduce a slight force from a hydraulic
ram to the right hand end of the intermedi-
ate shaft. CAUTION: The diameter of the
ram must be less than the inside diameter
of the bearing cone. This should force the
shaft through the right hand bearing cone
and simultaneously extend the left hand
end of the shaft to a point outside the
gear case where a bearing puller can be ap-
plied to pull the left hand bearing cone
from the shaft.

Remove the right hand bearing cone from

shaft.

4 A
The shaft assembly carln% cﬁ? moved

horizontally to the Qfg: t%}&ig t hand end
of the shaf}t’ ele@% né>in this position it
can be hoiste&ror@%gear case.

The shaft ﬁits integral pinion can now

be pressed from the high speed gear and

the high speed gear key removed from the
shatt.

Use a bearing puller to remove the bear-
ing cups from the gear case.



Gear Reducer
RE-ASSEMBLY

~— LOW SPEED GEAR AND
SHAFT ASSEMBLY

INTERMEDIATE SHAF
W/ INTEGRAL 0

: BEARING RETAINER
c cuy CONE
UP Ly cup  SHIM SET—‘
cup CONE
E Y
g” = = | [|e==
B || |2 —
= a1 U
INTERMEDIATE SHAFT INTERMEDIATE SHAFT
W/ INTEGRAL PINION W/ INTEGRAL PINION
HIGH SPEED GEAR HIGH SPEED GEAR
(Figure 34)
DIRECT BEARING MOUNTING FOR INDIRECT BEARING MOUNTING FOR
D80-B and D320-B GEAR REDUCERS D114-B, D160-A, D228-A and D-456 GEAR REDUCERS
These gear reducers are assembled with the cups These gear reducers are assembled with the bear-
pressed into the bearing housings at each end ing cups pressed into the gear case and the bear- -
of the intermediate shaft. The bearings are adjust- infgs are adjusted with the shims between the end
ed. with the shims between the bearing housing of the shaft and the bearing retainer.

and the gear case.
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. GEAR REDUCER

RE-ASSEMBLY

1. Carefully clean and inspect all parts for flaws,
defects and wear. Replace all parts that are
obviously defective and all that are of question-

able quality.
2. Place all of the bearing cones in a vat con-
taining 15% soluble oil in water and heat until

bea.ring cones are approximately 200° E.

3. Install the key for the high speed gear in the
intermediate shaft.

Press the high speed gear on the intermediate

shaft.

D80-B and D320-B GEAR REDUCERS

The continued instructions are applicable to the
D80-B and D320-B gear reducers. Instructions
pertinent to the assembly of the intermediate
shaft in the D114-B, D160-A, D228-A and D456
gear reducers appear subsequently in this manual.

4.Press the cups for the intermediate bearings
into the intermediate bearing housings.

5. Support the intermediate shaft with its inte-
gral pinion and installed high speed gear. Ele-
vate the right hand end of the shaft assembly
and lower the assembly into the gear case.
Move the assembly into position with the high
speed gear on the left hand side of the gear
case and the ends of the shaft centered in the
openings for the intermediate bearings.

6. Using wire hooks and asbestos gloves, remove
the heated bearing cones from the oil/water
solution and place these (large diameter in-
ward) on the ends of the intermediate shaft.
These must be in full circumferential metal-
to-metal contact with the shoulder on the shaft
and held in this position until they cool and
grip the shaft.

7. Install a full set of shims on each bearing -

housing (refer to PARTS LISTS for details

of various shim sets).

Install the bearing housings on the gear case .
and apply halftorque to the capscrews.”

D114-B, D-160A, D-228A aad D
GEAR REDUCERS lg
o
The continuing inst 0&% C&%plieable to the
D114-B, D160-A,?’§- "and D456 gear re-
ducers. Instructio rtinent to the asseinbly
of the intermefite shaft in the D80-B and

D320-B gear reducers appeared earlier in this
manual.

4-A. Support the intermediate shaft with its inte-

gral pinion and installed high speed gear.
Elevate the right hand end of the shaft assem-
bly and lower the assembly into the gear case.
Move the assembly into position with the high
speed gear on the left hand side of the gear
case and the ends of the shaft centered in the
openings for the intermediate bearings.

5-A. Press the intetmediate bearing cups into the

gear case.

6-A. Using wire hooks and asbestos gloves, remove

the heated intermediate bearing cones from the
oil/water solution and place these (large di-
ameter outward) on the ends of the shaft.
These must be in full circumferential metal-
to-metal contact with the shoulder on the shaft
and held in this position until they cool and
grip the shaft.

7_A. Install a full set of shims on the right hand

end of the shaft, (refer to PARTS LISTS for
details of the various shim sets), install the
bearing retainers (one on each end of the
shaft) and apply half-torque to the capscrews.*

The bearing covers with their gaskets need
not be installed until after the bearings have
been adjusted (follow subsequent instructions)
but must be installed prior to placing the unit
in service.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



GEAR REDUCER

RE-ASSEMBLY

INSPECTION

PLATE AIR BREATHER

LOW SPEED SHAFT

BEARING COVER

LOW SPEED GEAR

BEARING CONE

DOWEL PIN

P NTERMEDIATE SHAFT
. ) W/ ANTEGRAL PINION
gl & HIGH SPEED GEAR

B~

BEARING CUP

i\".

4

. /sugr,azn;mn

OIL SEAL
BEARING CUPS
gED-SH BEARING
GEAR CASE W IESBHSAL Bilion SHIMS HOUSING

BEARING COVER

(Figure 35)

$
* As previously stated in this ciaublication, the above is a typical arranqc\ingng;of a ci:umping unit Eear reducer;
however, some may have a double extended high speed shaft, shfe Wﬂ'amd irect mounted bearings on
the intermediate shaft. The parts list provided for each gx&p&o eb>will detail the components of the re-

ducer and outline their arrangement in the gear case. N\

; AW\ g
These instructions provide for the re-assembly of chaﬁeté.r reducer in a machine shop and while it is not
specifically stated, it should be understood that when the re-assembly is completed and the bearings pro-
perly adjusted, the gear reducer must be returned to its original position on the pumping unit and securely
fastened to its base or pedestal,
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GEAR REDUCER - RE-ASSEMBLY (Continued)

8.

10,

1 I

12.

13.

Elevate the low speed gear with an over-
head hoist and place it inside the gear case.
The teeth on the gear must mesh with the
installed intermediate pinion and the bore
should be in alignment with the openings
for the low speed bearings in the gear case.

Place the low speed bearing key in the low
speed shaft. Balance the shaft on a sling
line attached to an overhead hoist, move
the end of the shaft through the bearing
opening in the gear case and through the
bore of the low speed gear to the point
where the largest diameter of the shaft is
immediately adjacent to the bore of the
ear. Place a large tubular spacer over the
end of the shaft (the end which was moved
through the hub of the gear). The shaft
must be able to move freely inside the
spacer; the spacer must extend through the
bearing opening and butt against the hub of
the low speed gear. The spacer must be of
sufficient length to permit the shaft to be
pressed into it approximately 18-inches.

Support the spacer with the outside end

placed against the anvil of a gearing press,

align the keyway in the gear iub with the

key installed in" the low speed shaft and

Eress the shaft into the gear. The gear must
e in the exact center ofgthe shaft.

Remove the sling line from the shaft, but
continue to support the assembly with the
hoist attached to the low speed gear. The
tubular spacer should also be removed.

Using wire hooks and asbestos gloves, re- =

move the heated-low speed bearing cones
from the oil/water solution and place one
on each end of the low speed shaft (the
large diameter of the cone must lead the
cone onto the shaft). Hold these cones in
full circumferential metal-to-metal contact
against the shoulder on the shaft until they
cool and grip the shaft.

Place the low speed bearing cups on the in-
stalled bearing cones.

Install a full set of shims on each of the
bearing housings (refer to PARTS LISTS
for shim sets) and apply half-torque to the
retaining capscrew.*

CAUTION: When placing plastic shims on
the bearing housings a special shim with a
reduced diameter to fit within the bolt

14.

15.

16.

17,

18.

19,

20.

-the heated o
“each on the end of the high speed shaft
(the large diameter of the cone must lead

circle must be placed adjacent to the flange

of the bearing housing. This shim is to

function as a gasket. of .
q

Install. the oil seals 'xvﬂag:lge i g‘?&ﬁiﬂngs.

The lip of thepsddls mug®be indexed to

retard Iiubricant &qﬁ ent from the gear

case.

Support the .high speed pinion with its in-
tegral shaft:on wooden v-blocks.

Using wire hooks and asbestos gloves, re-
move the high speed bearing cones from
il/water solution and place one

the cone onto the shaft). Hold these cones
in full circumferential metal-to-metal con-
tact-against the shoulder on the shaft until

" they cool and grip the shaft.

Suppcw{the high speed shaft with a sling
attached' to an overhead hoist and move it
carefully into ‘position through one of the

openings for the high speed bearings in the

ear case. Continue to support the shaft
with the'téeth of the pinion meshed with
the teeth-on the high speed gear and ends

“of the shaft centered in the bearing open-

ings in the gear case.

Place the high speed bearing cups on the
installed high speed bearing cones.

Place a full set of shims on each of the
bearing housings %refer to the PARTS
LISTS for details of the various shim sets).
Install the bearing housings with half-
torque* on the reraining capscrews.

CAUTION: When placing plastic shims

on" the bearing housings a special shim

with a reduced diameter to fit within the
bolt circle must be placed adjacent to the
flange of the bearing housing. This shim is

to function as a gasket.

Install the oil seal/s in the bearing hous-
ings/s. The lip of the seal/s must be in-
dexed to retard lubricant escapement from
the gear case.

Adjust the gear reducer bearings and con-
tinue with the assembly by following the
instructions outlined earlier in this publi-
cation under the subject of GEAR RE-
DUCER BEARING ADJUSTMENT.

*Torquing values for fasteners will be found in the APPENDIX of this publication.



Appendix

TORQUING VALUES FOR FASTENERS*

The proper torquing of all bolts, studs capscrews and nuts is IMPORTANT. Improper torquing
will cause failure by fatigue or yaeld and result in serious damage.

e

1.~ Thoroughly clean all- threads, mternal and ex- . .
ternal, at the time of installation. cibead T DIAMETER | THREADS | TORQUE REQUIRED (LBS/FT)
27 Lubricate the threads and the msxde face of the . (INCHES) | PERINCH | GROUP1 | GROUP2| GROUP3
head on the capscrew or bolt as,,__vw,ll B dhe T 173 P T & ”-."5'06 ;
~4nside -face of the nut, with a good quality anti- 5/16 18 a5 [ 10 22
seize compound. el '3 ’3 16 “‘7:' §_, i 104 123
3. Be certain ughtemng progresses unlzg;ﬁl); to pre- 7//16 14 ll-g égg :2322
vent misalignment or damage to the componel}ts o ll/2 13 17.’6 el 45} 55.8
4, The following values are to be observed in the g 5/8 il 349 . 90'8 1“‘
fmal tightening of the f;s_t_e.pfis_ w_"_w prT Q 0&* 34 10 60 159: 196:
'MATERIAL AND SPEClFlCATIONS Q«" if \“ 9 100. 236. 318.
S BT 8 150. 354. 477.
GROUP 1: Low carbon steel bolts, 6‘2 é;»“ 1 1/8 7 211 47; 675
capscrews and studs. SAE grade 1-1/4 Hs 00' | '
I or:ASTM A-307.  ~=rarress MHCID -1/ 300. 675. 395,
: % M 1-3/8 6 877. 1245.
GROUP 2: Heat treated.carbon-stacfhZ .-,;-.,’j“_ ” 11/2 6 1508. | 2105.
ts and capscrews. SAE grade 1-3/4 5 2456. 40.
o ABTM Ar325. 1 oo cloen moetibodoaire .
GROUP 3: Alloy steel studs. SAE @ END *These torquing mflues. are for lubrif:ated threads
grade 7 or ASTM A-193 (B'-Z)‘---w _ STAMBRD. (Dry threads require different torquing values).
 _YORQUING SEQUENCE

E-“*

A pattern or sequenc° for the torqumg of fasteners
is. necessary for the proper mstallatmn of many
machmery components.

Bearmg housings, flanges, covers, etc., retained
with multiple fasteners, should have equal ‘‘stand-
off’’ and clamping force in all areas.

The above sketch reflects. the ‘‘cross over’’ pattern
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anr the torqumg of the fasteners.
- that all fasteners be installed “‘hand tight”’
~the torquing be applied in two steps.

T i

It is suggested
and that
First, apply
ha!f - torque te fastener number 1, then number 2,
then number 3, etc. When half torque has been
applied to all the fasteners, apply C}ull torque to
fastener number 1, then number 2, etc., until all
the fasteners have been fully torqued.



Appendix

WRENCH OPENING
Pa FOR HEX CAPSCREWS AND HEX NUTS*

NOMINAL '  WRENCH OPENING**
SIZE OF S
SCREW OR NUT o

HVY. HEX

FV/ e 7 R AN V)

e R Bl SRR T

WiE 9/16

mo UM el o g T

1/2 : 3/4

9/16 13/16

5/8 v 15/16

3/A 1-1/8

/8 1516 6z thes B L 4 FNe

1 1-1/2 Fapapill b ek

1-1/8 1-11/16 2%

1-1/4 1178

1-38 . 2-1/16 2-3/16

1172 wease PN b RERELNRE ok

g o 5 3 -,’-’.Q-’, ) 2 :* ” .
1-5/8 e St <1 SRl A (oA 29/16

et

1-3/4  Theioewres]a. 2658 23/4

%
17/8 e 2-13/16 \ 4,‘" b i f 2-15/16

e ¥

2 Sk 30 o, e 1178

" e

21/4 b sy G 8 S J; o1z
B2y o uige . L TN e

2.3/4 i - e : ‘ £1/4

3 Poie gy e : v:-i: ':‘t.;y‘.rf;:;v;!' 4,5/3

-

— *AMERICAN STANDARDS INDICATE THAT ALL HEX NUTS 1-5/8" NOMINAL SIZE AND LARGER

N WILL BE OF THE HEAVY SERIES. | £ R

**The wrench opening is the maximum width across the flats of the fastener plus an aliowable tolerance . ;. .7
ranging from .003'* to .016"* for the 1/4" to 3** nominal screw or nut sizes listed above. .

67



Appendix

_CAP'ACITY -OF ROUND TANKS
Koy b a1 A P et

""‘""""‘t"‘“ =

o Uesalems in R *:crranks (o Ope Faoti g
of |1 = AR R Cu. Ft.
and
Area in
Sq. Ft.

3175.90|424.56
-13244-60| 433.74
3314 [443.01
> .=43384 10{ 452.39
3455 | 461.86
6 13526.60(471.44
13598.90! 481.11
"~ [367 '490.87
'13245.80| 500.74
3820.30| 510.71
.9:13895.60/ 520.77
+£3971.60| 530.93
-14048.401 541.19
4125.90| 551.55
: : 4 4204.10| 562
2 1.29.74 1,: 3,976 - [k i 122 5392820 || .201233.71 |l 4283 | 572.56
99. 8 | e 120.50 |-.30)88 " ; .301240.5 4362.70| 583.21
: k- : 48 234 £17 - 4443.10| 593.96
4524.30| 604.81
4606.20/615.75
4688.80| 626.80
6 (4772.10| 637.94
: 9.14856.20( 649.18
S ot 150.22 ‘ .04 2577 14941 |660.52
0:7.069 [ H | 8 15346 [l 119 --6{223n |298.65=4 29...3 60/671.96
2367, (LURITE T 428A8 1 56,75 || f19 | 912291.701306.35 | 29 645112.90]683.49
7876 VR gl 160.13 [ 20 "7 12350.101824.16~ {1 20°+:95199.90| 695.13
meebs a 3:62 || 120 .~312409.20/322.06: - f .70/ 706.86
o 1 ‘ 3 i 345 718.69
730.62
| 742.64
(754.77
766.99
)[779.31
791.73
804.25
816.86
829.58
|842.39
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-TAEILK'S..:

CAPACITY OF

] SRS
s |i<Cubic Fapt |~ tsau 1)

| VOLUME OF SPHERE- - | -

Diameter

“Cubic Feot |

(feet) | U &letr'ols i

kel S AU

5 O B 2 7 g W e rore: B
e 22,445 " - 3,848 -

" 40728

L4301 =
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1,346, 1796+ ° oY=k 8027

©2,005. 2681 | 5,281
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Appendix

_PIPEFILL TABLES:

'VOLUMETRIC CAPACITY.GF A.P. 1. TUBING ' -
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