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1. INTRODUCTION

The purpose of this manual is to supply the in-
formation needed to properly install a standard
Layne deep well, vertical turbine lineshaft
pump. The pump installer should read and
thoroughly understand this manual and the
Installation Plan before proceeding with the
installation. The Installation Plan is included
in the Pump Record shipped with the pump.
This manual is by necessity general in na-
ture. Special installations will require special
attention in areas where the information given
here does not apply. Any special instructions
required will be included in the Pump Record.

The satisfactory operation of a pump is depend-
ent to a large extent on proper installation.
The Layne warranty is voided if the pump is
installed improperly. It is therefore imperative
that the pump installer have a thorough work-
ing knowledge of the contents of this manual,
general deep well pump installation practices,
and the details of the specific installation and
also that he exercise good practical judgment.

Il. PREPARATIONS

A. RECEIPT INSPECTION AND HANDLING
Immediately upon receipt, check that the num-
ber of boxes and pieces received is the same
as shown on the freight bills. Check for ship-
ping damage. Note any shortages or damages on
the carrier’s copy of the freight bill prior to
signing. Report these damages or shortages to
the factory or your local Layne representative
immediately.

If facilities are not available for lifting the ma-
terials off the carrier’s vehicle, use skid. for
unloading rather than allowing the parts to
drop to the ground. Even though a pump is
made up of heavy steel parts, it is a piece of
machinery and it is essential that its parts be
handled with care. It is extremely easy to
damage shafting, threaded parts, and mating
surfaces of parts which must fit together. Even
a minor bend in one piece of shafting can cause
a pump to vibrate excessively; thus shortening
the life of the pump drastically.

Uncrate and lavout all equipment on clean
boards in the order of their installation. Do
not lay the shafting in a place where it is likely
to be walked on, run over, or bent in any way.
Check that all parts listed on the packing list
were received. Also check that the parts re-
ceived are all of the parts required for the in-
stallation. Report any shortages or errors to
the factory or your local Layne representative
immediately.

Follow the Manufacturer's instructions for
handling and storing the driver and any other
special equipment.

B. LIST OF REQUIRED EQUIPMENT

1. A derrick of sufficient strength, rigidity
and hoist control to safely lift and lower
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FIG. 2 - SLING AND CLAMP ARRANGEMENT

the total weight of the pump. A conserv-
ative weight of the pump may be ob-
tained from the freight bill. The minimum
travel of the derrick hoist should be at least
6’ greater than the longest piece of pump
equipment. The hoist must have a swivel
hook. :

2. One cable sling and friction clamp assem-
bly of sufficient strength to lift entire pump
and long enough to clear a 3’ shaft projec-
tion as shown in Fig. 2. This assembly is
not required if a bailer, elevators, or other
method is to be used to handle the column
pipe sections.

3. A two part or four part sling for lifting en-
tire pump from the discharge head. Figs.
17A, 17B, 17C, and 17D show the meth-
ods of rigging various heads. IF A STEEL
PLATE SUCH AS SHOWN IN FIG. 17D
IS PROVIDED, IT MUST BE USED
AS SHOWN,

4. A sling adequate for lifting the driver.

5. A set of friction clamps or other means for
lifting the pump bowl. See Fig. 8.

6. 4x4 timbers, H beams, or other equipment
suitable for supporting the entire weight
of the pump assembly from the friction
clamp or other handling device described
in 2 above. See Fig. 10.

7. Two chain tongs to handle threaded col-
umn pipe. See Fig. 11.

8. Two pipe wrenches to handle shaft cou-
plings and shafting. See Fig. 10.




Il. PREPARATIONS
B. List of Reqd. Equip.

9. Two pipe wrenches or chain tongs to handle
shaft enclosing tubing when applicable. See
Fig. 14B.

10. Set of mechanic’s tools including an assort-
ment of socket wrenches, a pry bar and a
heavy hammer.

11. Dial indicator calibrated in .001” divisions.
A magnetic base type is preferred. See Figs.
5 and 23.

12. Two “V” blocks for checking shaft straight-
ness. See Fig. 5.

13. Wire brush, 3 cornered file, flat file and
emery cloth.

14. Steel tape measure and carpenter’s square.

15. 15" of 34" rope.

16. Set of inside and outside calipers.

17. Straight edge 3’ to 4’ long.

18. Sufficient quantity of metal wedges to shim
under baseplate or head during alignment.

19. Sufficient quantity of top quality non-
shrink grout.

20. Can of machine oil.

21. Solvent for cleaning parts, Assure that the
solvent used is acceptable by local codes.

22. Laynecote thread compound (Permatex
Form A, Gasket #2) for use on cast iron
threaded couplings and pressure containing
flange faces. A supply of Laynecote is fur-
furnished with each new Layne pump.

23. Anti-seize compound (Never Seeze, Blue
Goop, Molykote “G”, etc.) for use on steel
column pipe threads, and stainless steel
shafts and couplings.
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24. Laynegrease (Shell Retinex P) for use in
stuffing box. A supply of Laynegrease is
furnished with each new Layne pump.

25. Putty knife for applying Laynecote and
anti-seize compound.

26. A supply of lubricating oil for the driver.
Follow the driver manufacturer’s instruc-
tions as to the kind of oil to be used.

27. A supply of lubricating oil for the .oil-
lubricated lineshaft. The oil used should
meet the following specifications:

Non-detergent
Viscosity  95-105 S.S.U. at 100 deg. F.
35 S.5.U. at 210 deg. F.
Cold Pour -20 deg. F.
Point
AP.IL
Gravity
A local oil distributor can provide a spe-
cific brand of oil meeting these specifica-
tions. Also, a list of oils meeting these
specifications is available from the factory
on request.

28. For large column pipe and shafting or for
deeper settings where a large number of
column sections are required, it may be de-
sirable to construct special column han-
dling tools such as shown in Fig. 3 rather
than to use.the rope method described in
these instructions.

29. Shaft lifting device (deep settings only).
See Fig. 4.

28-29.5

Pcl - TUBING ADAPTER

FLAT BAR OR PLATE (4" longer than
: 0.d. of coupling & capable of support-
«_ing wt. of shaft & tubing)

N

.............

APPROX 18’

ZTUBlNG i0.d, threaded to fit tubing

threads & bore large 2nough to accomodate
turned down coupling on pc2)

Pc 2 - SHAFT ADAPTER

1l

SHAFT COUPLING (0.d turned down to
stip through open hneshaft beaning and
to piece of dummy shafting )

FIG. 3 - SPECIAL COLUMN HANDLING TOOLS
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C. GENERAL PRECAUTIONS

1.

10.

11.

Cleanliness is essential for a good instal-
lation. Threads and other mating surfaces
will not function as required if they are not
clean when assembled.

. Make certain that no rags, wood scraps or

other foreign material is lodged in any ex-
posed openings.

. Keep the well opening covered whenever

possible to prevent dropping small parts,
tools, er any other foreign material into
the well.

. Lift and handle the unit carefully to pre-

vent damage caused by excessive strain
being imposed on any part.

. Do not allow pipe compound, solvent or

any petroleum products to come in-con-
tact with rubber bearings.

.NEVER USE THREAD COMPOUND ON

LINE SHAFT THREADS OR SHAFT
COUPLINGS. (Use anti-seize compound
on stainless steel shaft and coupling
threads.)

. Always use anti-seize compound to prevent

galling of the threads on steel column joints,
stainless steel fasteners, and stainless steel
shaft couplings.

. Never use gaskets between flanges, column

joints, flange-to-bowl connections or head
connections.

. Special care must be taken to prevent dam-

age to the threads and end+faces of shafting,
column pipe and tubing.

Exercise special care when handling parts
which have special coatings. If the coating
is damaged (nicks, scrapes. wrench marks,
etc.), the damaged spots should be repaired
before the installation is completed.

If during installation the pump is observed
to bind or will not rotate freely on the hook
swivel, then either there is an obstruction
in the well or the well is crooked. In either
case, the well is not acceptable for a proper

\

FIG.

—

STEEL PLATE STRONG ENOUGH TO
SUPPQRT WEIGHT OF LINESHAFT AND
IMPELLERS",

DUMMY SHAFT SAME SIZE AND THREAD
AS LINESHAFT.

4 - SHAFT LIFTING DEVICE

pump installation and continuing with the
installation will void the warranty.

. PARTS PREPARATION AND CLEANING
. Prior to making up threaded column joints,

remove the thread protectors and thorough-
ly clean threads with wire brush and sol-
vent. If necessary, repair any damaged
threads with a three cornered file and re-
move any burrs. THE PROTECTIVE
COATINGS ON THE PARTS IS A RUST
PREVENTATIVE AND IS NOT SUIT-
ABLE AS A THREAD LUBRICANT.
THIS COATING MUST BE CLEANED
OFF THREADS.

. Clean all shafting and couplings using a

rag soaked with solvent.

.Make certain that all bearings are clean

(do not use solvent on rubber).

- Remove rust preventative from all flange

faces with solvent and if necessary, smooth
the flange face with a flat file.

. If tubing is furnished, check the tube ends

for nicks, burrs, etc. Sections of tubing
which were assembled at the factory should
be checked for tightness. Tubing torque
requirements are given in Table 1,

. Check the shaft ends Jor nicks. burrs, ete.

The shaft ends at each coupling must butt
squarely against each other in order for the
shaft to be aligned properly.

. Check all loose shafting for straightness

using “V” blocks and a dial indicator, as
follows: (See Fig. 5).

Do not attempt to check shaft straightness
in direct sunlight.

Place the shaft in “V" blocks as shown in
Fig. 5. Rotate the shaft and observe the
dial indicator. The dial indicator should
not vary more than 0.001” times the num-
ber of feet to the nearest “V” block. Checks
should be made at approximately 2 ft. in-
tervals along the shaft.



il. PREPARATIONS

[f necessary, the shaft can be straightened
by apglying a load on the high side of the
shaft at the point on the shaft having the
greatest deviation from the allowable val-
ues.

'I'he shaft must meet the above conditions
after all straightening has been performed.
Therefore, if straightening is required, the
positions checked prior to the straightening
operation must be rechecked.

8. Check the runout of the impeller shaft ex-
tension by placing a dial indicator toward
the outer end of the shaft and turning the
shaft slowly making certain that it stays
to one side of the uppermost bowl bearing.
The indicator reading should not vary by
more than 0.002” as the shaft is turned
(0.002 T.I.LR.).

9. Measure and record the pump lateral (shait
end play). This information will be required
;uhen making lateral adjustments outlined
ater.

10. E,emove the stuffing box from the pump
ead.

11. Check that the baseplate fits the founda-
tion properly.

E£. FOUNDATION

The foundation should be of sufficient strength
and rigidity to support the weight of the pump
assembly plus the weight of the water in the

"V BLOCK POSITIONS

column and maintain the proper alignment of
the pump head. The opening at the top must
be of sufficient diameter and depth to clear
the top column flange and fasteners. Fig. 6 is
included only as a guide to be used if other
information is not available. The pump manu-
facturer assumes no responsibility for the
foundation.

F. WELL CHECK

Prior to attempting to install the pump in the
well, check the inside diameter of the well
casing and the maximum outside diameter of
the pump bowl and column to determine that
there is adequate clearance to install the pump
assembly in the well casing.. Also insure that
the well is deep enough to receive the full
length of pump. The well casing should be suf-
ficiently straight and without obstructions so
that the pump assembly can be installed with-
out binding or being bent so as to cause mis-
alignment. On deeper settings or where there
is doubt about the size or straightness of the
well, a well log should be run or a dummy
sizer be made to the O0.D. and length of the
bowl and lowered into the well to the appro-
priate level. If the sizer will not go into the
well, the pump cannot be installed properly
and either the restriction in the well must be
corrected or a $maller diameter pump must be
considered. See also General Precaution 11.

20 shafting
|7/ A S /|
l A7 . Y l
4 emmmfee 12 e 8
10 shafting
7/ X
i P (
. e oS DIAL INDICATOR
max . dialndicatsor reacing ——~" - ! —
0.001"x { 1o- Iof ft. to nearest / AND ‘S_TAND N
v" dlock. (Position at 2 intervals
along shaft)
/ /~
¥ BLOCK

(Place in Position shown above)

rotate shaft and observe dial indicator.

FIG. 5 - ARRANGEMENT FOR CHECKING SHAFT STRAIGHTNESS
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M. INSTALLATION

The pump must be equipped with enough col-
umn pipe to assure that the bowls remain sub-
merged during operation. THE FACTORY
DOES NOT RECOMMEND OR GUARAN-
TEE SATISFACTORY OPERATION WITH
A SUCTION LIFT. It is desirable to deter-
mine the pumping level of the well prior to
installation of the pump so that the pump can
be provided with the proper amount of column.

The well should be developed and test pumped
prior to installation of the permanent pump.
Sand should not be pumped with the pump
intended for permanent installation. PUMP-
ING SAND OR OTHER ABRASIVES VOIDS
THE WARRANTY.

lll. INSTALLATION
A. BASEPLATE

If the pump is to be equipped with a baseplate,
the baseplate can be installed separately or it
can be installed as an integral part of the head.
Installing the baseplate separately as outlined
below is generally preferred since this method
allows using the baseplate as a working surface
for the friction clamps or elevators.

1. Assure that the strainer, bowl assembly
and column assembly will pass through the
opening in the baseplate. If these parts of
the pump will not pass through the base-
plate, then the baseplate must be installed
as an integral part of the head.*

2. Remove the baseplate from the head or
motor stand (if it is shipped attached to
either) and place it on the foundation in an
approximately level position.

3. If anchor bolts are to be used, temporarily
install the nuts on the anchor bolts. Note
that this is only a temporary installation.
The baseplate cannot be installed perman-
ently until after the discharge head has
been aligned per Section IIL.H.

4. Place the two setting beams on the base-
plate. See Fig. 10. Use plywood under the
~eams to protect the machined surface of
“he baseplate.

if the oaseniaie is o be installed as an inte-
gral part of the nead, proceed: as foilows:
1. Same as step 1 above. See footnote also.
2. Place the setting beams directly on the
foundation in an approximately level
position. See Fig. 10.

“Note ‘hat if iie strainvr, howl assemoiy, and col-
umn il ot pass through the baseplate, this will
complicate service and maintenance operations which
require the pump to be pulled out of the well. Each
time :he pump is pulled, the baseplate will have to
be removed and then realigned and re-grouted when
the pump is reinstalled. If the strainer, bow! assem-
bly and column will pass through the baseplate, then
the basepiate (and therefore the alignment) need not
be disturbed when the pump is pulled.

B. SUCTION PIPE AND STRAINER

If the overall length of the assembled strainer,
suction pipe and bowl assembly does not exceed
the maximum hook height of the derrick or

hoist, the suction pipe can be assembled to the

bowl while they are on the ground. The bowls
and suction pipe can then be installed as one
unit per the instructions given in Section C. If
the travel of the derrick or hoist being used is
not sufficient, it will be necessary to install the
suction pipe and bowl assembly separately, as
follows:

1. Attach a pipe clamp to the upper end of
the first piece of suction pipe (with strain-
er attached, if strainer is required), as
shown in Fig. 7.

2. Attach a sling to the clamp and hoist the
pipe and strainer assembly to the vertical
position taking care not to damage the
strainer. Push the bottom of the pipe away
from the well opening and tap the side of
the pipe to remove any loose matter.

3. If an airline is to be installed and is to ex-
tend below the bowl assembly, see Sec-
tion IIT. K.6.

SLING

ASSEMBLY

-~ WELDED

LG

FRICTION
CLAMP

SUCTION
PIPE

FIG. 7 - SUCTION PIPE AND STRAINER
RIGGED FOR LIFTING

4. Center the suction pipe and strainer as-
sembly over the well opening and care-
fully lower it until the clamp ears are
resting squarely on the setting beams. Re-
move the sling.

5. Apply Laynecote to the exposed threads.

6. If there are no additional sections of suc-
tion pipe, proceed with the installation of
the bowl assembly as described in Section
II1.C. If there are additional sections, in-
stall the clamps and sling to the next sec-
tion to be installed, hoist it to the vertical



. INSTALLATION

C. Bowl Assy.

position, then slowly lower the hoist and
screw the pipe into the coupling. Using
chain tongs, tighten the pipe connection
securely. Remove the chain tongs, raise the
hoist slightly, remove the clamp from the
lower piece of pipe, secure the airline (if
required) to the upper piece of pipe, and
slowly lower the assembly until the upper
clamp is resting on the setting beams. Re-
peat the above until all of the suction pipe
has been installed.

C. BOWL ASSEMBLY
CAUTION — DO NOT LIFT OR HANDLE

PUMP BOWL BY THE SHAFT

1. Inspect the bowl assembly as follows:

(a) Make sure no rags, wood or other for-
eign material is in the suction or dis-
charge.

Rotate the impeller shaft to make
sure it does not bind.

If the discharge nozzle has bleed ports
(used if enclosed lineshaft type col-
umn is to be used), make sure that
these ports are free of obstructions.
Measure and record the available

pump lateral (impeller shaft end

play) if not already done.

. If not already installed, place the two set-
ting beams on the foundation (or base-
plate).

. Install a friction clamp to the upper end
of the bowl assembly beneath a convenient
shoulder. Attach a cable sling to the fric-
tion clamp far enough out on the ears to
allow removal of the sling after the friction
clamp is resting on the setting beams. Also,
make sure that the sling is long enough for
the load hook to clear the shaft protector
when the bowl assembly is uprighted. See
Fig. 8. Leave the short piece of protective
tubing (oil-lube pumps) or column pipe
(water lube pumps) installed until after
the bowl assembly has been hoisted to the
vertical position.

. Hoist the towl assembly o a verticui posi-
tion being careiur not o damaze the
pump suction or strainer. Use a rope to tail
in the bowl assembly preventing it from

(b)
(c)

(d)

<>

»
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swinging into the suction pipe, foundation
or derrick.

. If the suction pipe was installed separately

per Section B, apply thread compound to

- the threads of the suction pipe and then

FIG.

carefully lower the bowl assembly so that
the suction pipe engages with the suction
nozzle. Screw the bowl onto the suction
pipe by hand, assuring that the connection
is properly aligned and is not cross thread-
ed. Use chain tongs to tighten the connec-
tion. After the connection is tightened,
raise the pump slightly, remove the friction
clamps from the suction pipe and lower
the unit until the friction clamp around
the bowl rests on the setting beams. Re-
move the sling.

. If the suction pipe and bowl assembly are

being installed as one unit, center the unit
over the installation opening then carefully
lower it until the clamp ears are resting
on the setting beams. Remove the sling. If
an airline is to be installed see Section
IIL.K.6.

. Remove the shaft protector (18" piece of

tubing on oil-lube pumps or 18” piece of
column pipe on water lube pumps.)

. On oil lube pumps check that the exposed

bearing box is tight. It should be tightened
to the torque for the corresponding tubing
size given in Table I.

. Remove the shaft coupling, clean the shaft

and coupling threads, the bowl assembly
threads and butt face, and the main bear-
ing box threads and face (if enclosing
tubing is furnished). Lightly oil the shaft
threads and screw the shaft coupling on
half way. Place a rag over the coupling to
prevent entrance of trash when installing
the first section of column.

8 - BOWL ASSY. RIGGED FOR LIFTING



lll. INSTALLATION

D. Column — Open Lineshaft

D. COLUMN — OPEN LINE SHAFT

Assemble open line shaft column as follows. In
addition, for “LB” type column observe the
special precautions in Secction IILE.11.

1. Determine the correct sequence of instal-
lation of the column sections. Refer to the
Installation Plan. The top and bottom sec-
tions may be special lengths and the top
section has welded lugs approximately two
feet from the top end.

2. Secure a friction clamp immediately be-
neath the column coupling (if column is
flanged, secure the clamp about 6” below
the bottom of the flange) on the first
section of column to be installed. See Fig.
9.

3. Screw a shaft coupling onto the upper end
of the shaft to protect the shaft threads
and face while sliding it into the column
pipe (on smaller column sizes where there
is not enough clearance to allow removal
of the shaft coupling after the shaft is in
the pipe, wrap a rag around the end of the
shaft). Slide the shaft into the column pipe
until it protrudes approximately 12" past
the bottom end of the pipe. Remove the
coupling (or rag) installed above. Make
certain that shaft sleeve, if furnished, is
toward the upper end of the pipe. Tie a
series of half hitches to the column pipe
and to the shaft with a 34" rope, so as to
prevent the shaft from sliding out of the
column pipe when the assembly is hoisted
to the vertical position. Attach a sling to
the clamp ears. See Fig. 9. Screw a shaft
coupling onto the lower end of the shaft
to protect the shaft face and. threads in
case the shaft slips during handling.

4. Hoist the column assembly to the vertical
position taking care not to strain the shaft
or damage. the shaft or pipe threads. The
shaft should be supported by hand or with
a pipe ‘wrench to prevent it from slipping.
Before centering the column assembly over
the bowl, tap the side of the column pipe
to remove any loose matter.

5. Swing the column assembly over the bowl,
remove the exira shait coupling from the
lower end of the shaft being installed, align

COLUMN PIPE
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PIPE THREADS ARE RIGHT HAND

SHAFT THREADS ARE LEFT HAND

the shafts, remove the rag from the shaft
coupling on the bowl and lower the column
assembly until the shaft contacts the cou-
pling, then remove the rope. Hold the cou-
pling and turn the shaft by hand (left hand
threads) until the shaft ends butt. DO
NOT FORCE THE SHAFT INTO THE

FIG. 10 - TIGHTENING SHAFT CONNECTION

ON OPEN LINESHAFT COLUMN

FIG. 9 - OPEN LINESHAFT COLUMN SECTION

RIGGED FOR LIFTING
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D. Column — Open Lineshaft

COUPLING. If the shaft will not screw bh.If the bowl to column connection ig
into the coupling by hand, the threads are flanged, spread a thin even film of
either damaged or dirty, or the shafts are Laynecote on the bowl discharge flangs,
not properly aligned. This problem must Lower the pipe, align the stugg in the
be corrected before proceeding. Place one bowl with the holes in flanges, seat the
pipe wrench on the coupling and one en column flange against the howl flange,
the top piece shaft and tighten. Both and then install and tighten the hex nuts
wrenches should be handled by one man so evenly.
that the push on one wrench will be bal- _ c. If an airline is being installed, secure the
anced by the pull on the other wrench. line to the column pipe just abave the
See Fig. 10. The shafts should show equal column pipe joint just connected. See
amounts of threads above and below the Section II1.K.6.
coupling, indicating that the shaft butt is 7. Hoist the unit slightly, remove the bow]
centered in the coupling. Remove any clamp and slide the setting beams out
wrench marks from the shaft and the cou- enough to allow passage of the unit.
pling with a flat file and emery cloth. Cover 8. 1f the bowl and column are coated with
the opening with a rag to prevent the metal any special application, any required touch
filings from falling on bearings below. up work should be done before lowering the
6.a. If the bowl to column connection is unit.
threaded, apply Laynecote thread com- 9. Lower the unit, slide the setting beams in
pound to the bowl (pipe coupling on sub- close to the column and continue lowering
sequent sections) assembly threads and the unit until the clamp ears rest on the
butt face and to the pipe threads. Lower setting beams. Remove the sling.
the column (making certain that on If an airline is being installed, ba careful
combination type couplings with integral not to crush or otherwise damage it as the
spiders the shaft feeds smoothly through unit is being lowered.
the bearing in the spider) until the col- 10a. If the column is threaded and a separate
umn engages the bowl adapter. Using spider is used, slip the spider over the
chain tongs, tighten the pipe into the shaft, apply Laynecote thread compound
bowl while slowly lowering the derrick to the spider threads and butt faces, then
hoist. Tighten the pipe into the bowl so slip the spider into the coupling, See
that it seats securely against the mating Fig. 12(A).
shoulder in the bowl. See Fig. 11. b. If the column is flanged and a separate

spider is usegl, clean the flange recess and
the spider ring O.D. and faces thoraugh-

LOCKRING  TOWARD "
T0P IF USED

SCREW COUPLED COLUMN A (LB TYPE) B (FLANGE FYPEY
FIG. 11 - INSTALLATION OF COLUMN FIG. 12 - INSTALLATION OF SEPARATE
PIPE ON BOWL ASSEMBLY SPIDERS (WHEN IISED)

-12-



IIl. INSTALLATION
E. Column — Enclosed Lineshaft

observe the special precautions in Section
II1.E.11.
1. Determine the correct sequence of instal-

ly, slip the spider over the shaft and
seat it in the flange recess. See Fig. 12
(B). Since Laynecote dries fairly quick-

11.

12.

13.

ly, wait until the next column section is
in the vertical position and the shaft
connection is made, then apply Layne-
cote to both flange faces and to the butt
faces of the spider.
Check that the shaft sleeve is approximate-
ly centered in the bearing.
Move the shaft around slightly so as to
center it in its bearing. Only a slight
amount of force should be required. If an
excessive amount of force is required. the
pipe or shaft may not be butted properly
or the shaft may be bent. In any case, the
trouble must be corrected prior to pro-
ceeding further.
Remove the exposed shaft coupling, clean
the coupling threads and the shaft threads
and face thoroughly. Thread the coupling
on for half its length. Cover the coupling
with a rag to prevent entrance of foreign
matter.
Repeat the above outlined procedure for
each additional section of column until all
of the column has been assembled. Two
welded lugs are provided on the O.D. of
the top section of column pipe. The friction
clamp should be installed immediately un-
der these lugs. Clean the top column flange
face (or end of pipe if head connection is
threaded) and the shaft projection
thoroughly. Do not assemble the shaft
coupling to the top piece of shaft.

E. COLUMN — ENCLOSED LINE SHAFT

Assemble enclosed line shaft column as fol-
lows. In addition, for “LB”. type column,

SHAFT ——/

COLUMN PIPE

L TUBING

NOTE: SEE FIG.
LIFTING DEVICES

lation of the column sections. The top sec-
tion of column has welded lugs approxi-
mately two feet from the top end. The top
special tubing is tagged for identification
by the factory. If this tag is lost, the top
special tubing can still be identified by the
smooth O.D. and chamfer on one end. This
end also has longer threads inside the tube.

. Secure a friction clamp immediately be-

neath the coupling on the first section of
column to be installed. If the column is
flanged, secure the clamp about 6 below
the bottom of the flange. See Fig. 13.

. If the protective rubber cap has been re-

moved from the end of the tubing to be in-
serted in the pipe, reinstall it. Slide the
tubing and shaft assembly into the lower
end of the pipe, allowing the tubing to
protrude about 15”7 past the lower end of
the column pipe and allowing the shaft to
protrude about 9 past the end of the
tubing. See Fig. 13. If the tubing is 5" or
larger, ensure that the end with the ma-
chined section goes toward the top. Tie a
series of half hitches to the pipe tubing
and shaft with a 34" rope so as to prevent
the shaft and tubing from sliding out of
the pipe when the assembly is hoisted to
the vertical position. Attach a sling to the
clamp ears. See Fig. 13.

. Hoist the column to the vertical position

taking care not to strain or damage the
shaft. The shaft and tubing should be sup-
ported by hand or with two pipe wrenches
to prevent slippage. Before centering the

3 FOR ALTERNATE

FIG. 13 - ENCLOSED LINESHAFT COLUMN SECTION RIGGED FOR LIFTING
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Ill. INSTALLATION
E. Column — Enclosed Lineshaft

) (8)

PIPE THREADS ARE
RIGHT HAND.

TUBING THREADS
ARE RIGHT HAND

SEE TABLE | FOR
TUBING TORQUE
SHAFT THREADS ARE REQUIREMENTS

LEFT HAND. /—MAIN BEARING BOX

FIG. 14 - ASSEMBLING SHAFT AND TUBING ON ENCLOSED LINESHAFT COLUMN

column over the bowl,.tap the side of the 8. After each piece of column has been low-

column to remove any loose matter from
the pipe. o

. Make up the shaft joint as described in
Section D.5. See Fig. 14-A.

. Lower the assembly until the tubing con-
tacts the main bearing box (lineshaft bear-
ing on subsequent sections) and then re-
move the rope. Apply a small amount of
Laynecote thread compound to the outside
diameter of the exposed bearing threads.
Place one pipe wrench on the main bearing
box shoulder (place wrench on lowér piece
of tubing on succeeding column joints)
and- the second wrench on the-tubing and
tighten firmly. See Fig. 14 B. Table 1
gives the torque requirements for assembl-
ing tubing joints. If the tubing is coated
with any special application, any touch
up required resulting from using the pipe
wrench should be done now.

TABLE 1—OIL LINE TUBING ASSEM-

BLY TORQUE REQUIREMENTS

Assembly Torque
Tubing (ft. -lbs.)
Size Minimum Maximum
1Y 30 110
114 120 150
2 280 350
214 440 560
3 850 1100
3% 1150 1350
4 1300 1600
5 1300 2500
6 1300 4000

7. Make up the pipe connection as described
in Section D.6 through D.9.

“14-

ered and is resting on the setting beams,
remove the exposed lineshaft bearing; pour
oil into the tubing and reinstall the bear-
ing. This is not necessary if the unit is to
be force water lubricated. The amount of
oil to be poured is given in the table below.

TABLE 2 — AMOUNT OF OIL TO BE
POURED INTO OIL-LINE TUBING AT

ASSEMBLY
B AMT. OF OIL PER SECTION]
TUBE SIZE | 10’ Sections | 20’ Sections
1Y, 115, 2 % Cup 1 Cup
2%, 3, 3% 1 Cup 1 Qt.
4 and larger 1 Qt. 1 Qt.

The oil used should meet the specifications
given in Section I1.B.27.

9a. If the column is threaded and utilizes

“LB* construction (steel coupling and
separate rubber spider), clean the tubing
0.D., slip the spider over the tubing, and
force it approximately 2°° into the pipe.
The spiders should be located approxi-
mately 20’ from the bowl and from the
head and at 40’ intervals along the tub-
ing. The spiders should fit snugly in the
column pipe or on the tubing (or both
places), otherwise they will slide to the
bottom of the well.

b. If the column is flanged, clean the flange
recess and the bronze spider faces and
O.D. with a file to remove any foreign
matter, nicks and burrs. Slide the bronze
spider over the tubing and seat the spider
in the flange recess. See Fig. 12. Since
Laynecote dries fairly quickly, wait until
the next column section is in the vertical



. INSTALLATION

F. Discharge Head

position and the tubing connection has
been made;, then apply Laynecote to
both flange faces and to the butt sur-
faces of the spider.

10. Repeat the procedure outlined above for

11.

each additional section of column until all

of the column has been assembled.

Special precautions for LB’ type

column. Because of the tendency of the

threads to gall when steel pipe is screwed
into steel couplings, the following special
precautions should be taken when assem-
bling “LB” column. '

a. Inspect and thoroughly clean the cou-
pling threads (on the section set in the
well) and repair any damaged threads
as required. Liberally coat the threads
with Anti-Seize compound (NOT thread
compound).

b. Before centering the column assembly
over the installation opening, clean, in-
spect and repair any damaged threads.

c. Recheck pipe threads for cleanliness or
damage after pipe is hoisted to vertical
position, and then apply a liberal coat of
anti-seize compound to the threads.

| ]

- © O

T T

FIG. 15 - ALIGNMENT OF PIPE AND COUPLING

FOR LB TYPE COLUMN
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d. When lowering the pipe into the cou-
pling, do not back thread the pipe.

e. Align the coupling and pipe threads us-
ing a straight edge about 3 to 4 feet
long. Lay the straight edge vertically
against the coupling O.D. See Fig. 15.
Align the pipe so that the distance be-
tween the pipe and the straight edge is
equal along the full length of the straight
edge in two positions 90° apart (i.e. until
the pipe is parallel to the straight edge).

f. Carefully screw the pipe into the cbu-
pling as far as possible by hand. Do not
use a power driven mechanism to spin
the connection together. If at any time
the threads are suspected of galling, un-
screw the pipe and inspect, clean and re-
pair as necessary the pipe and coupling
threads. Apply a fresh coat of anti-seize
compound and repeat the above assem-
bly procedure exercising special care in
aligning the pipe with the coupling.

F. DISCHARGE HEAD
1. If a steel plate is provided for use under the

discharge head and this plate is not already
attached to the head, attached the plate
as described below.

(A) Simple Lifting Plate: See Fig. 16A

1. Clean the mating surfaces of the
head and the lift plate.

2. Place the head on the plate. Orient
the head so that the holes (includ-
ing any auxiliary holes) in the head
line up with the holes in the plate.

3. Bolt the head to the plate by in-
stalling two bolts in diagonally op-
posite holes in the base of the head.

(B) Full Lifting Plate: See Fig. 16B .

1. Install studs in the threaded holes
near the large hole in the plate.
Drive the studs into the plate as
deep as the threads will allow. Also
assure that the stud protrudes from
the same side of the lifting plate as
the maie register.

2. Clean the mating surfaces of the
head and the lifting plate and in-
stall the “O” ring.

3. Place the discharge head on the
lifting plate. Orient the head to the
desired position, making sure that
the auxiliary holes in the head line
up with the auxiliary holes in the
plate.

4. Install the socket head capscrews
provided to secure the plate to the
head.

2. If a top column flange is to be used and it

is not already installed, install it on the top
section of column pipe as follows:
(A) Butt type flange
1. Clean the pipe and flange threads
and butt surfaces and apply a thin
coat of Laynecote.



IIl. INSTALLATION
F. Discharge Head

A. SIMPLE LIFTING PLATE
DISCHARGE HEAD ——

TOP COLUMN
FLANGE

122782 NAANANN

LIFTING PLATE

B FULL LIFTING PLATE

DISCHARGE HEAD — >

%
A

TOP COLUMN
FLANGE

LIFTING PLATE

SOGKET. HEAD
CAPSCREW

FIG. 16 - ARRANGEMENT OF DISCHARGE HEAD
WITH SPECIAL LIFTING PLATES

2. Screw the flange onto the pipe and

tighten securely.
(B) Adjustable type flange

1. Clean the threads on the column
pipe, the flange and the packing
ring.

2. Screw the packing ring onto the
pipe. Make sure that the chamfer
1s on top.

3. Screw the flange onto the pipe.

. Attach slings to the head for lifting as

shown in Fig. 17A, 17B, 17C, 17D, which-
ever is applicablee. WHEN A STEEL
PLATE SUCH AS SHOWN IN FIG.
17D IS PROVIDED, THIS PLATE
MUST BE USED AS SHOWN FOR
LIFTING THE PUMP ASSEMBLY.

. Lift the head (and lifting plate if used),

remove the hex nuts from the studs (if
flanged head-to-column connection), and
clean the mating surfaces on the bottom.
of the head (or lifting plate) and on the
column pipe. Apply a thin coat of Layne-
cote to all of the head-to-column mating
surfaces.

. (A) If the head-to-column pipe connection

is flanged, align the head studs with
flange holes, lower the head until it is
seated squarely on the flange, and
then install and tigthen the hex nuts.
If a butt type flange is used, orient the
head so that its outlet is as close as
possible to its final position.

(B) If the head-to-column pipe connection
is threaded, lower the head until it
contacts the pipe, apply a set of chain
tongs to the pipe and turn the head
until the pipe seats. To tighten the
head further, place a long pipe through
the head windows or into the dis-
charge (being careful not to damage
the shaft).

(A) TF HEADS (B) SDH AND TL HEADS

(C) RF AND LB HEADS

(D) ALL DEEP SETTING HEADS

FIG. 17 - METHODS OF RIGGING HEADS FOR LIFTING

-16-



lll. INSTALLATION

G. Top Column Flange Adjustment

G. DISCHARGE HEAD SHAFT AND TUBING
PROJECTIONS—TOP COLUMN FLANGE
ADJUSTMENT

Adjustable top column flange, enclosed
tubeline, and style 60 stuffing box (See
Fig. 18)

1. Rotate the packing ring clockwise (when

Y max.—The tube must protrude through the

“0” ring in the stuffing box prior to
taking tube tension.

D—The shaft must protrude sufficiently
to allow proper installation of the
head-shaft-to-lineshaft coupling af-
ter the tube tension has been taken.

T—The column pipe must have enough
threads engaged in the top column

viewed from above) as far as possible. The
packing ring should now be at the bottom
of the threaded area on the top column
pipe.

Rotate the head until its male register
either butts or is even with the end of the
column pipe (see insert on Fig. 18).

2. Measure and record distance “T”. Mark
the lug used for this measurement so that
the same lug can be identified and used
for measurements to be taken later.

3. Adjust the head until all of the conditions
listed below are met.

e X>* (Y.L + bowl lateral + shaft pullup

+ shaft rise + 34”)
where: L =coupling length
bowl lateral =value recorded in para
II.D.9 or III.C.1(d)
shaft pullup =value from Table 3
shaft rise  =value from Table 3
oY is between Y min. and Y max. from
Table 4.
o D>* (S+ 1KLL — shaft rise)
where: S=the stuffing box protrusion
(see fig. 18)

o T is less than the value recorded in step 2
above plus the max. allowable increase per
Table 5.

If the above conditions cannot be met on
settings of less than 500’; then the problem
is probably due to the shafting, tubing, or
column pipe not being butted properly.
The problem should be corrected before
proceeding.

On settings greater than 500’; it may be
necessary to change the requirements for
-'»X’Y to,

X>* (%L + bowl lateral + shaft pullup

+ shart rise + 4” — B)

where 3 is the distance from the driver

mounting face to the bottom of the

driver quill (hollow shaft). See Fig. 21
The deviation from the original require-
ments should be kept to a minimum.
The above limitations are based on the fol-
lowing:
X —There must be enough room for the shaft
to rise the required amount without the
driveshaft-to-lineshaft coupling hitting the
bottom of the driver when the pump lat-
eral is set.
Y min.—There must be enough threads ex-
posed on the stuffing box tension nut
to allow taking the required amount
of tube tension.

* equal to or greater than

-]7-

flange to prevent the threads from
stripping when the load is applied.

4. Install the packing ring and packing as
follows:

(A) Fill the chamfer on the lower end of
the top column flange with lampwick
packing that has been coated with
Laynecote thread compound. Use a
generous amount of packing. Wind the
packing around the column pipe in a
clockwise direction so that when the
packing ring is tightened, the packing
is forced into the chamfer on the
flange.

(B) Screw the packing ring up against the
flange and tighten securely.

5. Using slings attached to the head as shown
in Fig. 17A, 17B, 17C or 17D. Lift the
entire pump assembly slightly, remove the
elevators from the top section of column,
remove the setting beams, clean the surface
of the base plate or foundation, and loosen
or remove the anchor bolt nuts if they have
been installed. (Required airline connec-
tions should be made up prior to lifting the
head and removing the elevators).

6. If the baseplate is not already bolted to the
head, orient the discharge outlet to the de-
sired position and lower the unit just
enough to install the head-to-baseplate
mounting bolts. Raise the unit until the
baseplate clears the foundation and then
tighten the mounting bolts securely and
clean the foundation.

7. Slowly lower the unit until one corner of
the baseplate (head base flange if no base-
plate is used) just touches the foundation.
Stop lowering at this point .and insert
wedges (two ver side) underneath the
edges of the basegplaie that are not touch-
ing the foundation. Tap the wedges lightly
to tighten them.

8. Lower the hoist until the full weight of the
unit is resting on the foundation and the
wedges.

Buit type oo column flange, 2nclosed
tubeline, and style 30 siuifing box. (See
Fig. 18)

The butt type flange cannot be adjusted. How-
ever, check that distances “X”, “Y”, and “D”
are within the limits given in the section above
(Adjustable Top Column Flange, Enclosed
Tubeline and Style 60 Stuffing Box). If “X”,
“Y”, and “D” are not within these limits, the



Drive Shaft-to-line shaft coupling

~ A Y A Ay 4

|—->1<<n
|
-n—l-cn—

(I

Style 60
Stuffing Box
loosely
assembled

pipe o
V. flange
\\\\ =
Starting Position
E 5 AN
" _/ R otate lock ring as far clock-
Top-column flange N wise as possible, Rotate the
\ head until its register elther
butts or s even with the column
pipe. (See Insert above.)
Packing ‘ E a 2. Measure and record T,
Ring 3. Adjust head so that,
eX=(iL+bow! lateral+shaft pull
T up+shaft rise when taking tube
tension+3/8")
eY is between Ymin. and Ymax
005(S+§L-shaft rise when taking
Welded lug tube tension)
g;;:t'on T is less than the value re-
P corded in step 2 above plus
T N the max allowable

increase,

* Equal to or greater than

FIG. 18 - ADJUSTMENT OF TOP COLUMN FLANGE
(ENCLOSED LINESHAFT COLUMN)
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. INSTALLATION
G. Top Column Flange Adjustment

TABLE 3—TUBE TENSION, SHAFT RISE, AND SHAFT PULL-UP

SETTING (Ft)
100 200 300 400 500
Column Shaft and = a P o- = o I3 o o= o
Size Tube Size 2 2 2|2 s |2 |2 2 (2 |2 s s |e e ES
s ) 182 =2|22|82|32|22|52|52 |22 2|52 |E|E| 22
-gv === -gv <= i ERdE .gv === P S

= n = E] w = El “n = = 2] = 3 (%] =

= © - » [= ] [ 173 [ Iz
3* 1-1/4*x7/8 |0.03 | <0.01| 0.02|0.10 | 0.04 |0.07 {0.23 | 0.10 | 0.15]| 040} 0.17 } 0.27 (0.63 [0.27 (043
(0.187) 1-1/2x1 0.03 0.0210.11 (006 |007]025)|0.12| 0.16]| 0.45]022 }0.28 (0.70 |0.35 [0.44
4= 1-.1/4°x7/3 |0.02 0.02]0.08 {003 (006{019(006] 014 033]0.11 (0.26 (052 {0.17 |0.40
{0.237) 1-1/2x 1 0.02 0.02]0.09 003 [007]0.20| 008 | 0.15]| 0.36( 0.14 | 0.27 |0.57 |0.21 {042
Sch. 40 2x1-3/16 0.03 0.02]010}005|007|024| 011/ 0.16( 042]0.19 | 0.28 {0.66 | 0.30 |0.44
5 1-1/4*x7/8 |0.02 002008002 |006(017)| 005 0.14| 0.30| 0.08 | 0.25 | 0.48 | 0.13 {0.39
(0.258) 1-1/2x1 0.02 0.02 008|003 ]006(0.18] 0.06| 0.14| 0.321{0.10 | 0.26 {0.51 |0.16 |0.40
Sch. 40 2x1-3/16 0.02 002} 009|004 (007021| 008 015| 0.370.14 |0.28 |0.58 {0.22 |0.42
1-1/4*x7/8 |0.02 0.02 (0.07 [002 |0.06 {0.16 {003 | 0.14]| 0.29 ]| 0.06 |0.24 |0.45 |0.10 }0.38
& 1-1/2x1 0.02 002008002 |006({0171004] 0.14| 030 0.08 |0.25 (047 {012 [|0.39
0.280 2x1-3/16 0.02 0.02 | 0.08 | 0.03 |0.06 | 0.19] 0.06 | 0.1510.34]0.11 | 0.26 |0.53 |0.17 |0.41
(Scb 43 2-1/2x1-1/2 {002 | 001| 002)|0.10|004 [0.07(0.22| 0.10| 0.15] 0.40 | 017 | 0.28 | 0.62 | 0.27 |0.43
. 2-1/2x1-11/16 | 002 | 001] 0.02 | 0.10 (005 |0.07 | 0.23{ 0.11 | 0.16( 0.41| 0.19 | 0.29 (0.65 [ 0.30 10.45
3x1-15/16 |0.03 | 002( 0.02 (0.22 |0.07 |0.08 (0.27 | 0.15| 0.17] 0.49|0.26 [ 0.30 (0.76 |0.41 |0.47
77 2x1-3/16 002 | 001]|002{008 002 |0060.17]005( 0.14{ 0.31(0.08 {0.25 |0.49 [0.13 {0.40
0.301 2-1/2x1-1/2 |0.02| 0.01| 0.02|0.09|003|0.07|0.20]| 0.07| 0.15/ 036 ( 013 | 0.27 |0.56 [ 0.21 |0.42
( ) ) 2-1/2x1-11/16 | 0.02{ 0.01| 0.02]0.09 (004 (0.07 | 0.21| 0.08| 0.16| 037 0.15|0.28 |0.58 |0.23 (043
8* 3x1-15/16 (003 | 001 0.02]0.11 |0.05(007]024|011| 0.16] 043|020 |0.29 {0.67 |0.31 |045
0.322) 3-1/2x2-3/16 |0.03 | 0.02} 0.02}0.12 {006 (0.08)|0.27| 0.14| 0.17| 048] 0.25|0.30 {0.75 | 0.40 (0.47
©. 3-1/2x2-7/16 {003 | 002 002|0.13 007 [0.080.28| 0.16| 0.18| 0.50| 0.28 | 0.32 {0.79 | 0.44 {050
2x1-3/16 002 | 001{002]007|002 |006|0.16| 004 | 0.14]| 0.290.07 |0.25 j0.46 |0.11 |0.39
9* 2-1/2x1-1/2 1002} 001} 0.02|0.08/0.03 |0.06|0.18| 0.06| 0.15| 0.33]0.1010.26 |0.51 |0.16 |0.41
(0. 312) 2-1/2x1-11/16 | 0.02 | 0.01] 0.02 | 0.09|0.03 {007 0.19| 0.06 { 0.15f 0.34{0.12 | 0.27 (0.53 | 0.18 |0.42
3x1-15/16 |0.02| 001} 0.02(0.10 (004 {0.07(0.22| 009 | 0.16( 0.38] 0.16 | 0.28 [ 0.60 | 0.25 |0.44
10' 3-1/2x2-3/16 |0.03 | 0.01] 0.02}0.11|0.05 |007]024}0.11] 0.16]| 0.43]0.20 10.29 |0.67 | 0.32 |0.45
(0.279) | 3-1/2x2-7/16 |0.03| 0.01) 0.02|0.11 006 {0.08|0.25| 0.12| 0.17] 045} 022 10.31 |0.70 {0.35 {048
4x2-11/16 [0.03| 0.02| 002|012 {006 (0.08{027|0.14| 0.18( 0.47]0.25{0.32 [0.74 {0.39 |0.50
2-1/2x1-1/2 (002 ] 0014 002|007 |002 |0.06(0.17| 004 | 0.14] 0.30]0.07 | 0.25 |0.47 [0.12 |0.39
2-1/2x1-11/16 {002 | 0.01| 002 | 0.08 (0.02 | 0.06 ( 0.17 | 0.05| 0.14] 0.31 | 0.08 | 0.26 |0.48 |0.13 {0.40
12¢ 3x1-15/16 |0.02| 0.01| 0.02| 008|003 [0.07]0.19] 0.06| 0.15] 0.340.11 |0.27 |0.53 |0.18 {0.42
3-1/2x2-3/16{ 002 | 001]| 0.02|0.09 (004 {007 0.21| 0.08| 0.15] 0.37|0.14 0.28 | 0.58 {0.23 [0.43
3-1/2x2-7/16]10.02 | 0.01| 0.02|0.10| 0.04 {007 | 0.22| 009} 0.16( 0.38 | 0.16 { 0.29 (0.60 | 0.25 |0.45
4x2-11/16 |0.03| 0.01| 0.02]0.10 | 004 [007]0.23{ 0.10| 0.17| .40 ] 0.18 | 0.30 |0.63 | 0.28 |0.47

NOTES:

1. TUBE TENSION — the distance that the top end of the tubing must be pulled up to put the tubing in the proper amount of tension:
SHAFT RISE — the distance that the lineshaft will rise when taking tube tension

SHAFT PULL-UP — the distance that the too 2nd of the lineshaft must be puiled up in to just lift the impellers off the bowl.

TABLE 4
LIMITS OF DIMENSION “Y” SHOWN
ON FIG. 18
Shaft Size Y Max. Y Min.
B & 1” 134" Tube tension

(per Table 3)
Ml Y

1-3/16” & up | 234~ Tupe . onsion

st. length** (per Table 3)
Minus 34"

1-3/16” & up | 43" Same as above

extra length**

**dimension “F” on Fig. 18 is approximately
3%” for std. length and approximately 5%”

for extra long.

_]9

TABLE 5

MAX. ALLOWABLE INCREASE OF
DIMENSION “T” SHOWN ON
FIGS. 18 and 19

Column Size | Max. Allowable Increase*
4 3%
5.6, 7 Log
10 3
12 31

*Values given are for cast iron top column
flange which has an overall length of approxi-
mately 615¥. On deeper settings using a weld-
ed steel t,op column flange with an overall
length of approximately 815”, the values can
be increased by 2.



lIl. INSTALLATION
G. Top Column Flange Adjustment

problem is probably due to the tubing, shafting,
or column pipe not being butted properly.
This problem mu#t be corrected before pro-
ceeding. If “X”, “Y”, and “D” are within the
specified limits, proceed with lowering the
pump into the well as described in steps 5
through 8 above.

Adjustable top column flange and open
lineshaft column. (See Fig. 19)

1. Rotate the packing ring clockwise (when
viewed from above) as far as possible. The
packing ring should now be at the bottom
of the threaded area on the column pipe.
Rotate the head until its male register
either butts or is even with the end of
the column pipe. (See insert on Fig. 19.)

2. Measure and record distance “T”. Mark
the lug used for this measurement so that
the same lug can be identified and used
for measurements to be taken later.

3. Adjust the head until all of the conditions
listed below are met.

e X>* (1L + bowl lateral + shaft pullup

+ %)
where: L = coupling length
bowl lateral = value recorded per para
I1.D.9 or IT1.C.1 (d)
shaft pullup = value from Table 3

eD>* (% + 2%")

(This condition does not apply for shaft
size larger than 2 11/16"”)

¢ T is less than the value recorded in Step 2
above plus the max. allowable increase per
Table 5.,

Keeping distance “X” as short as allowed

by the formula above will provide maximum

clearance for access to the stuffing box. This
will be beneficial when stuffing box requires
repacking.

If the above conditions cannot be met, the

problem is probably due to the shafting or

column pipe not being butted properly.

The above limitations are based on the fol-

lowing:

X — There must be enough room for the
shaft to rise the required amount with-
out the driveshaft-to-line-shaft shaft
coupling hitting the bottom of the driver
when setting the pump lateral.

D — The shaft must protrude sufficiently
to remove the stuffing box internals
without removing the driver.

T — The column pipe must have enough
threads engaged in the top column
flange to prevent the threads from strip-
ping when the load is applied.

4. Install the packing ring and lower the

pump into the well as described in ~teps 4
through 8 above.

* greater than or equal to

Butt type top column flange and open
lineshaft column. (See Fig. 19)

The butt type flange cannot be adjusted.
However, check that distances “X” and “D”
are written the limits specified in the pre-
ceeding section (Adjustable Top Column
Flange and Open Lineshaft Column). If “X”
and “D” are not within these limits the prob-
lem is probably due to the shafting or column
pipe not being butted properly. This problem
must be corrected before proceeding. If *“X”
and “D” are within the specified limits, pro-
ceed with lowering the pump into the well as
described in steps 5 through 8 above.

H. ALIGNMENT

In order to prevent undue bearing loads and
excessive vibration, the pump head and line-
shaft must be aligned properly and must re-
main aligned during operation. The pump head
should be placed at the approximate elevation
desired by shimming equally under the wedges
installed in Section III.G.7 if necessary, and
the discharge flange should be oriented prop*
erly (this is limited if anchor bolts are used)
prior to commencement of the head alignment.
Once the head has been aligned, any connec-
tions made must be fitted so that no strain is
placed on the pump head when the connections
are tightened. DO NOT ATTEMPT TO
ALIGN THE HEAD WITH THE DIS-
CHARGE PIPING CONNECTED.

When properly aligned the lineshaft will be in
the center of the head and will be perpendicu-
lar to the driver mounting flange on the head.
The alignment should be performed as de-
scribed below. See Fig. 20.

1. Remove the stuffing box (if installed).
Using calipers' check the distance “R” be-
tween the shaft 0.D. and the stuffing box
bore of the head in four places approxi-
mately 90° apart. If these distances are
all equal, the shaft is properly centered. If
not, the shaft must be centered by shim-
ming between the foundation and the base-
plate until these distances are equal. This is
done by loosening the anchor bolts driving
in the wedges or inserting shims under the
side where the shaft is fartherest from the
bore and withdrawing the wedges or re-
moving shims from the side where the shaft
is closest to the bore. Tighten the anchor
bolts and check to see that the shaft re-
mains centered.

2. Install the drive shaft or a short dummy
shaft. Using a carpenter’s square, deter-
mine whether or not the shaft is perpendic-
ular to the motor mounting flange. Check
four places 90° apart. If the shaft is not
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oT is less that the value recorded
in step 2 above plus the max.
al)Jowable increase.
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*equal to or greater than

FIG. 19 - ADJUSTMENT OF TOP COLUMN FLANGE
(OPEN LINESHAFT COLUMN)
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1. The shatt must be centered in the stuffing box bore.
Check that R is equal in four positions 90° apart.

2, The shaft must be perpendicular to the motor mounting flange.
Check with carpenter's square in two positions 90° apart.

3. Conditiong in 1 and 2 above must exist for two positions of the
shaft, 90 apart.

FIG. 20 - DISCHARGE HEAD TO LINESHAFT ALIGNMENT
(OPEN AND ENCLOSED LINESHAFT)
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lll. INSTALLATION
H. Alignment

l. STUFFING BOX
1. Open line shaft

perpendicular, adjust the wedges as de-
scribed above. (A bent carpenters square

3.

will give a false indication. If the direc-
tion of indicated out-of-perpendicularity
changes as the square is shifted between
positions 180° apart, then the square is
bent). After adjusting the wedges, check
that the shaft is still in the center of the
stuffing box bore.

Rotate the shaft approximately 90° and re-
peat steps 1 and 2 above.

NOTE: The shaft can be turned on shal-
low- settings by temporarily in-
stalling the stuffing box (without
packing rings, etc.) connecting a
dummy shaft (not necessary if
line shaft to head shaft connection
is below the stuffing box) and
turning the shaft with a wrench.
Remove the stuffing box prior to
doing any alignment checks.

NOTE: On deeper settings it will be nec-
essary to connect a lifting device
such as shown in Fig. 4 to the up-
per end of the shaft and then care-
fully raise the shaft and impellers
using the hoist on the derrick. A
wrench can then be used to turn
the shaft. Lower the hoist and re-
move the lifting device prior to
doing any alignment checks.

NOTE: When a wrench is to be used on u
shaft that is a permanent part of
the installation, wrap the shaft for
protection.

If the shaft did not remain in the center
of the stuffing box or did not remain per-
pendicular to the motor mounting flange,
then it is likely that either the top shaft
is bent or the first shaft joint below the
head is not installed properly (not butted,
trash or burrs on butt faces, etc.).

In order for the alignment to be acceptable
the shaft must remain in the center of the
stuffing box bore and remain perpendicular
to the motor mounting flange for two shaft
positions 90° apart.

Note that the discharge head may not be
exactly level when the alignment is com-
pleted. This is normal and NO ATTEMPT
SHOULD BE MADE TO LEVEL THE
DISCHARGE HEAD. The head is aligned
so that the shaft will run true in the stuffing
box bearing (i.e. head is aligned perpendic-
ular to the shaft). If the well is drilled at
a slight angle then the pump may lay
against one side of the casing, resulting
in the column pipe and shaft laying at a
slight angle away from vertical. When the
head is aligned to this shaft it also will sit
at this same angle.
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(a) Remove any paint and burrs from the
underside of the machined flange of
the stuffing box and from its mating
surface on the pump head. Remove
the lantern ring and separator rings
which are shipped in the bottom of
the stuffing box cavity.

(b) Determine whether the stuffing box
has normal or reverse porting. /If it
has normal porting, the longest bulge
on the body of the stuffing box will
be underneath the “G” port (i.e. the
“G” port is connected to the lowest
point). Reverse-ported stuffing boxes
will have the long bulge under the
“R” port.

(c) Slide the stuffing box over the shaft
and orient it so that its ports are in
the position desired. Hold the stuffing
box off its mating surface on the head
and apply a liberal amount of Layne-
coat to the head. Lower the stuffing
box into position and bolt it down
firmly in place with capscrews. If it is
necessary to push the shaft sideways
in order to get the stuffing box regis-
ter to go into the bore, then the head
is not properly aligned. See section
I G. above.

(d) Complete assembly of the stuffing box
per the “Stuffing Box Assembly” in-
structions shipped with the unit. Re-
tain these instructions for reference
when repacking the stuffing box.

. Enclosed line shaft using Style 60 stuffing

box.

(a) If an adjustable top column flange is
utilized, adjustment of flange must
have been made per Section IIL.G
above.

(b) Complete assembly of the stuffing box
per the “Stuffing Box Assembly” in-
structions (PBS-276) shipped with
the unit.

. DRIVER AND DRIVE COUPLING
. Check that the stuffing box installation is

complete. If a style 60 stuffing box is being
used, insure that the tubing tension ad-
justment has been made.

. Inspect, clean and oil lightly the face and

threads on the exposed portion of the shaft.
Thread the coupling onto the shaft for half
of its length. (If the coupling won’t screw
on as far as required, see Step 3 below).
Place rag in and over the top of the cou-
pling to prevent foreign material from get-
ting into the coupling.

. If an adjustable top column flange is being

used, check that the shaft projection in the
head is within the required limits. This is
done as follows: (See Fig. 21).
1. Screw the shaft coupling half way onto
the shaft.
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Check that:
*
1. (A+B) = (bowl lateral+shaft pull up+1/8")
2. ¢ ¥ 3/4" (open lineshaft only)
3. The coupling will

only).

screw on half-way without hitting
the top of the Style 60 stuffing box

(enclosed lineshaft

*equal to or greater than

FIG. 21 - SHAFT PROJECTION REQUIREMENTS
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. INSTALLATION

J. Driver and Drive Coupling

2. Check that

® (A +B)>*/ bowl
lateral

pull up
® C >*134" (open line shaft only)

BUT DO NOT TIGHTEN the driver
shaft VAl mounting capscrews and cut washers. If

the driver-to-head connection is a regis-
ter fit, ensure that the registers are proper-

® The coupling does not hit the stuffing box ly engaged.
(enclosed lineshaft only)

The above limitations assure that there is
adequate room for the shaft to rise as far
as will be required when adjusting the im-
pellers, and that there is sufficient room
to repack the stuffing box without dis-
turbing the shaft connection. Distance C
can be less than 134" but this will require
that the coupling be removed in order to
have adequate clearance to repack the

stuffing box.

top column flange is not adjusted properly.
The unit must be lifted, supported from

8. Clean the drive plate thoroughly and dress
the drive shaft threads and keyway with a
3 cornered file, if necessary. Lift the drive
shaft and carefully lower it through the
driver bore (end with keyway goes toward
the top) until it comes in contact with the
head coupling. Remove the rags from the
coupling just before the drive shaft comes
in contact with the coupling. Hold the head
coupling and screw the drive shaft into
the coupling until the shaft faces butt.

If the above conditions are not met, the 9. If the driver-to head connection is not a

register fit, align the driver to the pump

centerline (drive shaft) as follows: (See

the welded lugs and the top column flange Fig. 23).

adjusted per Section III.F.6.

4. Unbolt the driver from its shipping skid
and place it near the head on its wooden
base. Remove the top cap from the driver.
Unbolt and remove the top clutch plate. (b) Slowly turn the driver. If the dial in-

dicator reading varies by more than

0.003”, loosen the driver mounting

bolts, shift the driver and retighten

the mounting bolts until the reading

does not vary by more than 0.003.

Do not place shims between the motor

base and top ring of the head under

any circumstances.

See Fig. 22.

5. Attach slings to the driver lifting lugs and
hoist the driver sufficiently to allow easy
access to its mounting base.

6. Run a fine flat file over the mating sur-
face on the driver base and the driver
mounting surface on the head to remove
any nicks or burrs. Thoroughly clean these
surfaces with solvent and wipe a thin layer 10. Temporarily make any necessary connec-

tions, so that the driver starter can be

bumped to determine its direction of ro-
tation. It should rotate counter-clockwise
when viewed from above. If power is not
available to make a rotational- check, do
not make the driver-to-drive-shaft connec-
tion (Step 11 and 12 below) until power is
available and correct rotation is determined.

(Incorrect rotation of the driver, with the

pump connected, can unsctew the shaft

connections and damage the pump). If the
driver is an electric motor and the leads are
to be disconnected after the rotation check,

of light oil over them. This will help pre-
vent rust and will also facilitate shifting
the driver during alignment of the driver
with the pump shaft. :

7. Swing the driver over the pump center-
line and slowly lower the driver unti it
rests on the pump head. For heads on
which the driver coupling is located below
the stuffing box, be extremely careful not
to bend or damage the exposed headshaft
when lowering the driver over the head-
shaft. Align the mounting holes and install

* greater than or equal to

mark the leads and the motor terminals

TOP CAP
LOCKING BOLT
DRIVE  SHAFT
TOP CLUTCH PLATE NES
,: '
DRIVE PLATE A& |
(LOWER CLUTCH PLATE) I

/

FIG.

22 -

\
\MOTOR HOLLOW SHAFT

GENERAL ARRANGEMENT OF CLUTCH
ASSEMBLY IN A HOLLOW SHAFT DRIVER
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(a) Mount a dial indicator base on the
drive plate of the driver so that it

measures the relative movement of
the drive shaft O.D.

ADJUSTING NUT



INSTALLATION
J. Driver and Drive Coupling

ALTERNATE METHOD —=
QF-ATTACHING DIAL :

INDICATOR

FIG. 23 - DIAL INDICATOR SETUP FOR ALIGN-

11.

12.

13.
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DRIVE SHAFT ————=—/
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|
1
’

!
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—
&
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MAGNETIC BASE
DIAL INDICATOR

~—ORIVE PLATE

NS

ING DRIVER TO PUMP CENTERLINE

so that the motor leads will be reconnected
to the same positions as they were for the
rotation check.

If the pump is to operate in conjunction
with automatic control equipment, this
equipment should be aligned (sequenced
properly, trip points and timers adjusted,
etc.) and an operational check performed
prior to making the driver-to-driveshaft
connection. This allows the driver to be
started and stopped as necessary to per-
form a complete checkout of the control
system, without operating the pump itself.
Remove the bolt from drive plate (if in-
stalled), slide the clutch top plate down
over drive shaft and install and tighten
bolts (if bolted type). The clearance be-
tween the drive shaft O.D. and the clutch
bore should be from 0.001” to 0.003".
Turn driver until the keyway in the clutch
aligns with the keyway in the shaft. In-
stall and seat the gib key. The key should
fit snugly but should not be a drive fit.
Unless special instructions are provided by
the factory, adjust the pump shaft lateral,
as follows: See Fig. 24 and 25. Screw the
adjusting nut onto the drive shaft (left
hand thread for all adjusting nuts except
the 34" nut which is right hand thread)
until it seats on the clutch. Continue tight-
ening the nut (liftir;ggv the shaft) until the
impellers are free from the bowl. This is
the point at which the.shaft can be rotated
with much less effort than was required
before. On most settings, the shaft should
rotate free by hand; however, on very deep
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settings with large shafting, it may be nec-
essary to use a wrench to rotate the shaft.
Measure the protrusion of the drive shaft
past the adjusting nut as shown in Fig. 24.
Continue tightening the adjusting nut
- (raising the shaft), counting the number
of complete turns, of the adjusting nut
until the impellers come in contact with
the top of the bowl. This is the point at
which the shaft no longer turns freely.
CAUTION: DO NOT CONTINUE
TIGHTENING THE ADJUSTING NUT
PAST THIS POINT. FURTHER TIGHT-
ENING WILL RESULT IN THE IM-
PELLERS BEING PULLED FREE
FROM THE PUMP SHAFT. Measureé the

STRAIGHTEDGE

DRIVE SHAFT —
ADJUSTING NUT——c-,_T_\[
CLUTCH TOP PLATE

FIG. 24 - MEASURING PROTRUSION OF DRIVE
SHAFT PAST ADJUSTING NUT

T l=—RULER

;lrlllTIvl

PROTRUSION WHEN ] _—h—l
IMPELLER 1S JUST
TOUCHING TOP OF BOWL

l c—— SHAFT PROTRUSION WHEN
PROTRUSION WHEN (== LATERAL IS PROPERLY
IMPELLER (S JUST FREE [ =:= ADJUSTED.

OF BOTTOM OF BOWL

FIG. 25
SHAFT PROTRUSION WHEN NO SPECIAL
INSTRUCTIONS ARE PROVIDED BY FACTORY

protrusion of the drive shaft past the ad-
justing nut. The total lateral’ movement
(difference in shaft protrusion measure-
ments) should equal that recorded previous-
ly (Section 11.D.9 or Section III.C. 1 (D).
If the lateral as measured above is less
than that recorded previously, check the
drive shaft to make sure that the adjust-
ing nut has not run out of threads on
the drive shaft and that the keyway is long
enough. Also, check the shaft coupling or
water slinger (on water lubricated pumps)
to make sure that neither one is being
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14.

pulled up against the bottom of the driver
base. If either of the above occurs, the
problem must be corrected before pro-
ceeding. Back off the adjusting nut half
the total number of turns counted above.
Measure the protrusion of the drive shaft
past the adjusting nut. The shaft protru-
sion as measured here should fall approxi-
mately half way between the two extremes
measured previously. See Fig. 25.

Lock the nut to the clutch with the ad-
justing nut locking bolt or key the nut to
the shaft with a gib key, whichever de-
sign is applicable.

Reinstall the top cover on the driver.

MISCELLANEOUS EQUIPMENT

. LUBRICATING DEVICES.

(a) Oil Lube Pumps

Install the lubricator and bracket to

the discharge head. Refer to the lu-

bricator assembly drawing. Connect
the 14" copper line from the lubricator
to the stuffing box inlet port.

(b) Water Lube Pumps. See Fig. 26

1. Connect the grease cup or fitting to
the stuffing box port marked “G”.

2. Connect the relief line (cooper tu-
bing) to the stuffing box port
marked “R”. High pressure stuff-
ing boxes have a valve installed in
the “R” port. In this case the relief
line should be connected to the
valve outlet. Route the relief line so
that it will not interfere with normal
maintenance operations.

3. Connect the line from the prelube
system to the prelube connection on
the stuffing box. (SDH heads have
a prelube connection at the back of
the head).

The following items should be taken

in consideration for the prelube sys-

tem.

(a) Do not use pipe that is smaller
than the prelube connection fur-
nished in the stuffing box.

(b) If the system is to be subjected
to low temperatures, adequate
precautions must be taken to
prevent freezing.

(¢) The prelube system should sup-
ply a flow of water for approxi-
mately 15 seconds plus 15 sec.
ver 100’ of coiumn above the
static water levei. Pumps oper-
ating at a static water level of
greater than 100 ft. and which
are not equipped with a non-
reverse mechanism must be post-
lubricated during the time that
the pump is spinning backward
after it is shut down. The post
lubrication should start immed-
iately when the pump is shut

GREASE CUP
STUFFING 80X
% /i/ RELIEF LINE
I
HEAD — T
y P J/ﬂ\ O WASTE

PRELUBE TANK OR

| ’ OTHER PRELUBE
| — STUFFING BOX WATER SUPPLY
!

i o 7\\/HEAD

1 7 /1—

FIG. 26 - STUFFING BOX CONNECTIONS

down and should continue for as
long as the shaft is turning. It
is desirable that the post-lube
be initiated automatically, so
that loss of power to an un-
attended pump will not result
in damage due to lack of post-
lubrication.

(d) If automatic controls are used
on the prelube system, the con-
trol system should be designed
so that it provides maximum as-
surance that prelube (and post
lube if required) is supplied
when the pump needs it. Spe-
cial consideration should be
given to such situations as loss
of electric power to the prelube
control system without an ac-
companying loss of power to the
driver itself. One of the most
foolproof systems is a continu-
ous running system taking its
supply from a pressurized head-
er or a large reservoir. If a tank
type prelube system is used pre-
cautions must be taken to as-
sure that an adequate supply
of water is always available to
provide the required lubrication.

(e) The minimum prelube tank ca-
pacities are given in Table 6.
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PRELUBE TANK

TABLE 6 CAPACITIES
Column Size Reqd. Capacity
3 10 gal. per 100’ depth
to static water level
4, 5, 6 25 gal. per 100’ depth
to static water level
8, 10, 12, 14 50 gal. per 100’ depth
to static water level

Note: Use 1% times the above capacity if post
lube is required.

2. DISCHARGE PIPING
(a) The head and discharge pipe flange

(b)

faces should be clean and free of nicks
and burrs. If a grooved type flange is
used, make certain that the groove is
clean and free of obstructions.

Do not attempt to use a flat gasket
on discharge head outlet flanges which
are not machined. These flanges are
grooved to accept the square packing
furnished with the head. Since these
flange faces are not flat, tightening
the bolts in an attempt to seal a flat
gasket will usually result in a broken
discharge flange.

(¢) The discharge piping should be in-

stalled and supported in such a man-
ner as to eliminate the possibility of
the head (discharge ell) being placed
in a strain."The pump head can eas-
ily be thrown out of alignment by
“drawing up” the bolts in a discharge
flange connection that is not ‘“fitted
up’’ properly.
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SUGGESTED HARNESS DESIGNS FOR

FLEXIBLE COUPLING JOINTS

(d) If a flexible connection such as a

Dresser coupling is to be used, a joint
harness such as shown in Fig. 27 should
be installed across this connection.
The tie bolts for such a harness should
be designed so that they do not elon-
gate more than 0.005” when restraining
the hydraulic force which tries to sep-
arate the joint. This force is equal to
the discharge pressure in psi times the
cross sectional area of the bore of the
pipe in square inches. The tie bolts
should be snugged up carefully by ap-
plying approximately the same amount
of torque to each bolt, otherwise, the
purpose of the coupling will be de-
feated.

3. AIR RELEASE VALVE (See Fig. 28)
(a) Install the air release valve, piping

and manual valve (if furnished), to

DISCHARGE VALVE

THROTTLING  DEVICE

AiR RELEASE

ISOLATION VALYE  EEoy

VALVE

o
[ mphgnipdiion J
5113

£

[

)
il.__10

b

\DISCHARGE PIPE

FIG. 28 - TYPICAL ARRANGEMENT OF
AIR RELEASE SYSTEM
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K. Misc. Equip.

the pump head or just beyond the
head flange on the discharge piping.
It is recommended that a throttling
device be used on the discharge side
of the air release valve to restrict the
discharge of air ensuring that a cush-
ion of air is available in the discharge
head during start up. Exhausting the
air too quickly can cause damage to
the head.

(b) An air release valve is imperative vu
water lubricated pumps with under-
ground outlets. It eliminates trapped
air in the column above the under-
ground outlet which would cause the
bearings and stuffing box to run dry.

4, MISCELLANEOUS ACCESSORIES

Connect the pressure gauge, and/or gauge

cock, if furnished to the tapped hole at the

top of the discharge flange on the head.

Position the dial face to facilitate reading.

5. ELECTRICAL CONNECTIONS

(a) All connections to the motor such as
main leads, space heater leads, thermo-
couple leads, etc. should be made in
accordance with motor manufacturer’s
recommendations and local codes.

(b) Make necessary connections to lubri-
cator solenoid if oil lubricated. Ensure
that the solenoid is supplied with the
proper voltage.

6. AIR LINE

(a) Connect the air line piping and equip-

ment as shown in Fig. 29.

(b) When required, the water level in the

well can be determined by attaching a
bicycle tire pump to the air valve and
forcing air into the air line until the
pressure gauge reading is constant.
This reading (converted to ft. of wa-
ter*) indicates the number of feet of
submergence of the end of the air line.
The water level in the well is deter-
mined by subtracting the amount of
submergence from the kiiown length
of the air line. (The air line length
was recorded during installation).
*PSI x 2.31 = ft. of water

IV. INITIAL START UP, NORMAL

Secure air lina to
column pipe at point
just above coupling T ——_ _|
with 3" wide plastic
tape, stainless steel
bands, or other
appropriate method.

FYD

p N

TN

OPERATION AND ROUTINE
MAINTENANCE

A. INITIAL START UP
1. Ensure that all of the pump installation

as described in preceding sections of this
manual is complete.

2. Ensure that auxiliary equipment has

Pressure Gauge

Air Valve

Air Line

Mounting

Bracket

NOTES:

1. Assure that all joints are air
tight, otherwise reading obtained
will not be meaningful.

2. Do not crush air line. Line can
easily be crushed between pump
and well casing or by clamps,

etc. when lowering the pump
into well.

RECORD THE LEVEL AT WHICH THE
END OF THE AIR LINE 1S LOCATED.
The end of the air line must be
submerged.

FIG. 29 - TYPICAL AIR LINE INSTALLATION
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IV. STARTUP, OPERATICN, AND MAINT.

A. Initial Startup

been installed, serviced, and is ready for

operation. Automatic control systems

should have been checked per Section

I11.J.10 prior to making the driver-to-

driveshaft cennection. Automatic con-

trols that do not function properly can
cause serious damage to the pump.

. Service the driver as recommended by

the manufacturer.

.Open the air release system isolation
valve. Adjust the air release system
throttling device so that it is partially
open. It should not be closed or fully
open. Not exhausting the air or ex-
hausting it too quickly can damage the
pump.

. On oil lubricated units, clean and fill the
lubricator tank with oil meeting the spe-
cifications given in Section II1.B.27.
Manually open the lubricator valve and
allow oil to run into the tubeline for at
least 20 minutes for each 100 feet of
setting prior to start-up. Assure that the
oil is in fact flowing into the tubing be-
fore timing is commenced and that the
flow rate is at least as much as given in
Table 7.

On systems equipped with a solenoid

operated lubricator valve that cannot

be energized independently, it will be
necessary to remove the valve stem (See

Fig. 30) to allow the oil to flow. Replace

the valve stem before starting the pump.

The pump should be started shortly af-

ter allowing the oil to flow into the tube-

line. If the start up is delayed, the
lubrication procedure must be repedted
just prior to the actual start up.

.Ensure that the system to which the
pump is connected is ready to receive
flow from the pump. For most well
pumps the position of the discharge valve
at start up is not critical and the general
practice is to start the pump with the
valve in a partially open position. Spe-
cial consideration must be given to the
following conditions:

A. If the pump is to discharge into a sys-
tem that is already pressurized, ensure
that the system pressure will not cause
reverse flow through the pump during
start-up. This can be accomplished by
installing a check valve between the
pump and the system, or by starting
the pump with the discharge valve
shut and then opening the valve after
all of the air is exhausted and the
pump is developing a discharge pres-
sure equal to or greater than the sys-
tem pressure. Also see para. C below.

B. A pump is designed to run at specific
head and flow conditions. Operating at
conditions other than design can dam-
age the pump.
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(1) Operating at low head and high
flow conditions can cause the im-
pellers on some pumps to “float”.
This can occur if a pump which is
designed to operate at system
pressure is used to fill the system
without throttling the discharge
valve to create head (back pres-
sure) on the pump.

(2) Operating some pumps at high
head and low flow conditions will
cause the pump shaft to stretch
sufficiently to allow the impellers
to drag on the bowl.

C.The water hammer created when

starting a shallow setting high pres-
sure pump can damage the pump. Spe-
cial consideration must be given to the
rate of releasing the air from these
pumps and to the operation of the dis-
charge valve.

If the pump is discharging into a pres-
surized system it may be necessary to
install an automatically operated dis-
charge valve that opens at approxi-
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A. Initial Startup

mately the same time that the pump
develops a discharge head equal to
that of the system.

7. 0On open line shaft units equipped with
prelube systems supplied from a pres-
surized header, open the supply valve
and allow the prelube water to flow for
15 seconds plus 15 seconds per 100’ of
pump setting. The prelube system should
be left running until after the pump has
been started (unless the discharge pres-
sure of the pump will damage the pre-
lube system). )

On open lineshaft units equipped with a
tank type prelube system, clean the tank
and fill it with clean water. Open the
valve between the prelube tank and the
pump and allow approximately half of
the water in the tank to run into the well.
The pump should be started immediately
(per Step 8 below) and the prelube valve
should remain open during the start up.

8. Upon completion of the above prepara-
tions, energize the starter. If any ab-
normal noises, jerking or vibration is
noted, stop the pump immediately, de-
termine the cause of the abnormalities
and correct them.

9. After the pump has come up to speeaq,
and all of the air has been exhausted,
regulate the discharge valve to achieve
the desired discharge pressure.

10. If the air release valve is manually oper-
ated, close it.

11. On oil lubricated units adjust the lubri-
cator valve for the flow given in Table 7
below.

TABLE 7 RECOMMENDED OIL LUBRI-
CATION FLOW

A. LOW PRESSURE- WHEN LEAKAGE THROUGH TOP RINGS OF
PACKING CAN'T BE OBTAINED WITH NORMAL
ARRANGEMENT.

GREASE CuP

TO WASTE

THROTTLE VALVE
REGULATE AS REQUIRED
TO OBTAINED PROPER
LEAKAGE THROUGH
TOP RINGS OF PACKING.

B. HIGH PRESSURE - WHEN LEAKAGE IS EXCESSIVE WITH
NORMAL ARRANGEMENT.

31 - ALTERNATE STUFFING BOX
CONNECTIONS

FIG.

through the gland is excessive, it may be
necessary to move the grease cup to the

“B” R port and install a throttle valve in the

Additional “G” port as shown in Fig. 31B. The pres-

“A” Drops/Min. sure on the gland can then be regulated

Basic Setting | Per Ea. 100’ using the throttle valve. Do not reverse

Shaft Size In Drops/Min.| Setting the ports if a reverse ported stuffing box

7/8_1-3/16 5 3 was supplied by the factory. (See Sec-
1-1/2—1-11/16 7 3 tion IIL.L1.(b) )

1-15/16—2-7/16 10 4 During the first four or five hours of

2.11/16 12 5 operation, periodically observe the leak-

age and feel of the gland. If necessary,
loosen the gland to restore the leakage
to the desired rate or to prevent the gland
from overheating. The water leaking
past the packing should not be allowed
to become hot enough to steam. If the
packing is allowed to overheat, it will

Total Drops/Min. = “A” + (Settni%ox B_)

Example: 500 Feet of 11/16” x 2-1/2”

Total Drops/Min. = 7 + 5%—1‘63 =22

12. On open lineshaft pumps equipped with

a stuffing box, adjust the stuffing box
packing gland to allow a liberal amount
of leakage past the packing. A small
trickle is desirable.

On units where the pressure at the stuff-
ing box is very low, it may be necessary
to plug the “R” port on the stuffing box
as shown in Fig. 31A in order to obtain
leakage through the top rings of packing.
On high pressure units where leakage

-31-

score the shaft, requiring replacement of
the packing and the shaft. After five
or six hours of operation gradually tight-
en the gland (do not tighten the gland
follower nuts more than 1/6 turn in ten
minutes) to reduce the leakage. DO
NOT COMPLETELY STOP THE
LEAKAGE PAST THE PACKING and
DO NOT ALLOW THE GLAND TO
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13.
14.
15.
16.

17.

18.

19.

OVERHEAT. Check periodically to see
that the gland is not leaking excessively
and that it is not overheating.

If the unit is equipped with a prelube
water tank and a manual valve, close
the valve to the tank after the tank has
filled with water.

Assure that the driver and auxiliary
equipment is operating satisfactorily by
performing the checks recommended by
the manufacturer.

Check all fittings and joints for leakage.
Check the pumping level of the well to
assure that the pump bowl remains sub-
merged when it 1s operating.

If no trouble is encountered the pump
should be allowed to run until the water
from the well is clear and free of all
solids. Short ON-OFF cycles at initial
startup or at startup on a pump which
has been idle for an extended period can
cause ‘“‘sand-locking” of the pump if the
pump is not allowed to run long enough
to obtain clear water.

On open lineshaft pumps requiring post-
lube: assure that post-lube is provided
when the pump is stopped. (Post lube
is required on open lineshaft pumps which
operate at a static water level of greater
than 100 ft. and which are not equipped
with a non-reverse mechanism).

After the pump is shut down for the first
time, repeat the impeller adjustment
procedure given in Section IILJ.13.
This is necessary because some of the
shaft joints may have tightened during
initial start up, thus changing the initial
adjustment.

NORMAL OPERATION AND
ROUTINE MAINTENANCE

. Subsequent normal start ups are essen-

tially the same as the initial start up

described above, consisting of:

(a) Checking that the driver, the aux-
iliary equipment and the system into
which the pump is discharging are
ready for operation.

(b) Prelubing the pump as recommend-
ed.

(¢) Pressing the ““Start” button.

(d) Checking or adjusting system for
desired flow.

(e) Check for proper oil drip rate or
stuffing box leakage whichever is
applicable.

(f) Initiate post-lube (if required) when
the pump is shut down.

. On oil lubricated units, periodically check

the oil level in the lubricator tank. Refill
the tank if it is less than Y4 full.

.On water lubricated units, periodically

check the packing for overheating or ex-
cess flow. The amount of adjusting done
on the packing gland should be held to
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A minimum,

Apply grease to the stuffing box at the
rate of one turn of the grease cup handle
for cach 24 hours of operation. Refill the
grease cup as necessary, using Layne-
grease or any other standard water pump
grease.

Usually up to two additional rings of
packing can be installed in the stuffing
box to compensate for wear and com-
pression of the packing. However, if dif-
ficulty is encountered in adjusting the
packing gland after the packing ring has
been added, then all of the packing should
be removed and the stuifing box com-
pletely repacked.

To repack the stuffing box, remove all
the old packing, separator rings and lan-
tern ring. The packing can be removed
using packing hooks which are designed
for this purpose. The separator rings and
lantern ring can be removed by forming
a small hook at the end of a piece of
small stiff wire and inserting this hook
into the holes provided in the lantern
ring and separator rings. A mirror will
be useful for looking into the stuffing
box cavity since the amount of working
space is minimal. Also, some soft wire
or string can be used to tie the separator
rings and lantern rings up out of the
way. Clean the stuffing box cavity, in-
spect the shaft for scoring and install the
new packing using the instructions given
on the “Stuffing Box Assembly” sheet
originally supplied with the pump. Ad-
just the packing gland per the instruc-
tions given in Section IV.A.12 above.

C. TROUBLESHOOTING

When properly installed and operating
in non-abrasive, non-corrosive water a
pump is a relatively long lived piece of
machinery, requiring a minimum of at-
tention. However, machinery is subject
to wear. The most common causes of im-
proper operation are given below. These
include problems created by wear and
other adverse conditions. Note that most
of these problems require removal of the
pump from the well in order to correct
the problem. Contact the factory or your
Layne representative for this type serv:
ice.

1. Low capacity or low pressure

a. Impeller clogged or loose on shaft

h. Air or gas in water

¢. Driver speed slow

d. Clogged suction

e. Incorrect rotation

f. Excessively worn impeller skirts or

wear rings

g. Insufficient submergence
. Excessive Power Consumption

a. Speed too high

o



b. Improper lateral adjustment

c. Bad driver thrust bearing

d. Pump out of alignment

e. Shafting bent

. Head coupling mis-aligned

g. Pumping foreign matter

. Vibration

a. Bad driver thrust bearing

b. Pump out of alignment

c¢. Driver coupling mis-aligned or out
of balance

d. Shafting bent

e. Bearings badly worn or broken

f. Improper foundation

. Water in Oil Tubing

a. Discharge nozzle relief ports
plugged

b. Tubing joint leaking

c¢. Shaft seals damaged

d. Crack or hole in tubing or leaking
at tension box “O” ring.

e. Excessively worn top intermediate
and discharge nozzle bearings.



WARRANTY

Products manufactured by Seller and sold
under this agreement are warranted free from
defects in materials and workmanship for one
year from the date of shipment to the Buyer.
Goods manufactured by other than Seller and
sold under this agreement are warranted only
to the extent that the manufacturer warranted
them to Seller. Seller’s obligation is limited to
repair or replacement f.o.b. seller’s plant, when
examination of such products shall disclose
them, to Seller’s satisfaction, to have been de-
fective and Buyer shall have notified Seller
promptly of the discovery of any such defect.
At the Seller’s option such products shall be
returned to Seller transportation charges pre-
paid. This warranty does not apply to any
products which have been opened, disassem-
bled, repaired or altered by anyone other than
Seller or subjected to misuse or abuse. In ad-
dition to the foregoing, all products furnished
hereunder are warranted with respect to (a)
title, and (b) in the case of standard commer-
cial products, non-infringement; in each case
to the extent provided by the Uniform Com-
mercial Code. Unless otherwise specifically
agreed in writing by Seller, the obligation of
Seller is limited, in the case of a material
breach of the warranties set forth in (a) and
(b) above, to the return of Buyer's purchase
price or, at Seller's option in the case of in-
fringement, to the prompt replacement of the
products with non-infringing conforming prod-
ucts. Except as above specifically provided,
Seller’s liability to Buyer shall not exceed the
cost of correcting defects in the goods sold
and Seller shall not in any event be liable to
Buyver or third parties for any delays or spe-
cial, indirect or consequential damages. The
foregoing warranties are in lieu of all other
warranties, express or implied, including, with-
out limitation, warranties of merchantability,
fitness for any particular purpose and non-
infringement.
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