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CAUTION
IMPORTANT SAFETY NOTICES

This equipment is the responsibility of the equipment owner. Prior to
operating the equipment, all necessary steps must be taken by the
owner to comply with various federal, state, local and OSHA faws or
requirements relating to installation and safe operation.

This pump is not to be operated at speeds, working (discharge) pres-
sures or temperatures higher than, nor used with liquids other than
stated in the original order acknowledgement without written permis-
sion of Warren Pumps Division, Houdaille Industries, Inc. Refer to the
manuals provided by manufacturers of other related equipment for
their separate instructions.
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INTRODUCTION

This manual is intended to assist those concerned with installation, operation and maintenance of
Warren 2500 Series screw pumps. It is the manufacturer's hope that the following discussions will be
clearly and easily understood. Should questions arise that cannot be answered by the material con-
tained in this manual, we suggest that the Warren Service Department be contacted through your

local Warren distributor or directly.

SECTION 1 — GENERAL INFORMATION

1-1 DESCRIPTION AND APPLICATION

Warren Series 2500 screw pumps are designed for
pumping corrosive and noncorrosive  liquids.
Capacities to 2400 gpm. Discharge pressures to 500
psi. Viscosities to 100,000 ssu. They are available in
stainless steel, cast steel or cast iron construction.

For pumping lubricating liquids, the Series 2501 type
L is used, with timing gears and antifriction bearings
in the liquid being pumped.

For pumping nonlubricating liquids, the Series 2502,
type N is used, with timing gears and antifriction bear-
ings outside the liquid being pumped.

Your Series 2500 pump is a rotary, twin screw, posi-
tive displacement pump. The pump consists of two
counter rotating shafts located in intersecting body
bores.

Each shaft inciudes a pumping screw, balance pis-
ton, timing gear and two bearings. The two shafts are
arranged so that the pumping screws are meshed to-
gether inside intersecting pump bores.

The fluid pumped enters the unit and travels through
suction passages until it reaches the body bore. The
fluid is then picked up by the leading tip of the screw.
Then, because of the advancing pitch or threading
action of the pumping screws, the fluid is trapped in
the sealed cavity and moved axially toward the dis-
charge side of the pump. Fluid is discharged first from
one screw, then the other, creating a steady, practi-
cally pulseless flow of fluid into the system.,

The thrust collar located on the discharge side of the
pumping screws aids in hydraulically balancing the
pump, thus reducing thrust loading on the thrust
bearings located at the suction end of the pump.

1-2 DESIGN & CONSTRUCTION

Casing — The casing, consisting of body and
heads and, in the 2502 Series, the stuffing box, can
be furnished in cast iron, cast steel or stainless steel.
The stainless stee! body bores are hard surfaced for
abrasion and corrosion resistance and to reduce gal-
ling. Body is designed for jacketed or unjacketed
operation.

Shafts and Screws — Short bearing spans and
generous shaft diameters reduce deflection and re-
sulting wear. Pumping screws for each pump size
have three standard pitches to meet most pumping
conditions. Stainless steel screws are hard surfaced
for abrasion and corrosion resistance and to reduce
galling.

Bearings — Radial bearings and thrust bearings
are heavy duty roller type to handle maximum loads.
They are self-flushing. Rear head bearings are car-
bon sleeve type.

1-3 RECOMMENDED BASIC
SAFETY PRACTICES:

1. Never work on a pump unless it has been locked
out both electrically and hydrautically, from the
system (this should be done with an appropriate
tag-out system on electrical controflers and on
any valves involved.)

2. Be sure proper hoist or crane is used when rig-
ging heavy assemblies for removal, installation,
etc.

3. Be sure all liquid fittings are properly tightened to
prevent leak hazards to personnel.

4. Be sure the coupling guards and/or beit guards
agg of an approved type and are properly instal-
led.

5. Be sure relief valves are operating at the correct
capacities and pressures.

6. Be sure speed limiting and speed regulating
governors are set at the designed speeds and
that they are operating properly.

7. Do not operate at higher speeds or pressures
than specified without first consulting Warren
Pumps Division, Houdaille industries, Inc. Fail-
ure to do so can result in serious personal injury
or property damage.

1-4 PRODUCT WARRANTY

1. Warren warrants its products to be free of de-
fects in material and workmanship for a period
which ends on the earlier of one year from date
of product start-up or eighteen (18) months from
date of shipment by Warren. Any part which fails
during the warranty period due to defective ma-
terials or workmanship will be replaced without
charge, F.O.B. Manufacturer's works, provided
the party seeking warranty service (a) gives writ-
ten notice of such defect within the warranty
period to his immediate vendor (i.e., the person
from whom the party bought the product); (b) ob-
tains instructions from that vendor for the return
of defective part(s} for service; and {c) delivers
the defective part(s) to that vendor, transporta-
tion prepaid, and in accordance with its instruc-
tions.



2. Warren's liability for any damage caused by a
product which fails due to defective materials or
workmanship shall be limited to the replacement
or repair (at Warren’s option) of the defective
part or parts as originally furnished by Warren.
Warren shall not be liable for any loss, damage,
or expenses directly or indirectly related to the
use of its products or from any other cause or for
consequential damages (including, without limi-
tation, loss of time, inconvenience, and loss of
production). It is expressly understood that War-
ren is not responsible for damage or injury
caused to other products, machinery, buildings,
property, ot persons by reason of the installation
or the use of its products,

3. The warranty shall be null and void if any compo-
nent of a product has been (a) tampered with,
disassembled, repaired or altered (except as
may be authorized by Warren in writing); (b} sub-
ject to misuse, neglect or accident; or (c) used to
pump materials for which it was not designed to

SECTION 2 — RECEIVING,

2-1 RECEIVING

Place the equipment under adequate protection im-
mediately upon receipt. Ordinary packing crates are
not suitable for out-of-door storage beyond a 30 day
limit including the duration of transport. This may be
less if the atmospheric conditions are unfavorable.
Contact the manufacturer for specific instructions.
improper storage can damage the equipment which
would result in a non-warranty situation.

Special long term storage crating can be supplied
upon request, at an additional cost.

Upon receipt of shipment, carefully inspectthe pump,
driver and individual parts to insure none are missing
or damaged. Any damage must be reported promptly
to the carrier and to Warren or your Warren dis-
tributor. Damage claims must be made at the time of
receipt.

2-2 HANDLING

Take care when moving the unit about prior to instal-
lation. This is particularly important with large, heavy
units. Rough handling and thoughtless selection of
points from which to lift large units can cause perma-
nent distortion of the base and/or casing which will af-
fect the close operating clearances of the rotating as-
sembly. Contact of the moving parts can cause a
pump failure. :

handle, which may attack or harm the materials
used in construction of the pump, or which may
otherwise harm the operation of the pump.

4. This warranty does not cover or apply to (a) the
effects of corrosion, abrasion or normal wear; (b)
repairs or service adjustments required due to
lack of proper maintenance, natural causes or
acts of God; or {¢) any field expense for service
or replacement of parts,

5. This is WARREN'S SOLE WARRANTY AND IN
LIEU OF ALL OTHER WARRANTIES, EX-
PRESS OR IMPLIED, WHICH ARE HEREBY
EXCLUDED, INCLUDING IN PARTICULAR
ALL WARRANTIES OF MERCHANTABILITY
ORFITNESS FOR A PARTICULAR PURPOSE.
This document and the warranty contained
herein may not be modified and no other war-
ranty, express or implied, shall be made by oron
behalf of WARREN unless modified in writing
and signed by the President or Vice President of
WARREN.

HANDLING AND STORAGE

2-3 STORAGE AND PRESERVATION

Units are shipped on skids and suitably boxed or
crated to heip prevent damage from normal handling.
All exterior, unpainted surfaces subject to corrosion
are coated with a rust preventive compound. Pump
openings are covered with blank flanges or special
cups.

A packing list is furnished itemizing the contents of
the shipment. When received, check the contents
against the packing list. Repert any discrepancies to
Warren or your Warren distributor immediately.

if pump is not to be installed immediately and oper-
ated or if pump is not to be operated for some time
after installation, the unit must be cared for as fol-
lows:

1. Store in a clean and dry location.

2. Be certain that blank flanges or cups covering
pump openings are properly attached.

3. Rotate pump shaft through several tums at least
weekly.

4. Recoat all exterior, unpainted surfaces subject
1o corrosion with a rust inhibiting compound.

5. Fill oil reservoirs completely full of oil.

6. Protect pump and driver with plastic or canvas
covering.

7. Fillcastiron or castiron fitted pumps with oil or a
suitable preservative.
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SECTION 3 — INSTALLATION

IMPORTANT — The following installation instruc-
tions are a guide to assist you in
proper installation procedures.

Probably the mostimportant thing that canbe done to
extend the life and smooth operation of this machine
is to plan your instaliation by following these installa-
tion procedures and other good machinery practices.

If questions should arise, contact the Warren Service
Department for assistance. .

NOTE — Protect your investment. A properly
planned and executed installation is nec-
essary for trouble free pump perfor-
mance.

3-1 LOCATION

The pumps are purchased to deliver a specific ca-
pacity at a specific pressure. To accomplish this, the
designer must take into consideration the conditions
that will exist on the suction and discharge sides of
the pump after installation such as suction lift or head
and temperature. This information is given to the
pump engineer by the purchaser and is based on a
preplanned location of the pump in a system. in order
for the pump to operate as designed, it must be lo-
cated in this preplanned location. If, after receipt,
another location is considered that might alter the
preplanned conditions, it is recommended that War-
ren engineering be consulted to insure satisfactory
operation of your pump.

Locating the pump as near as possible to the source
of supply upon installation is recommended. Ideally,
the location should be well lit and dry with enough
room to perform routine maintenance and space
enough for rigging, etc. If you find it necessary to lo-
cate the unit in a pit, be sure to make provisions to
prevent flooding.

3-2 FOUNDATION

Foundations should be a suitable mass to absorb vi-
bration and provide a rigid support for the unit. Use
reinforced concrete as necessary.

A template should be made to position and hold the
foundation bolts in place while pouring the concrete.
Location and sizes of bolt holes are shown on the cer-
tified drawing supplied to the purchaser. Each bolt is
installed in a pipe sleeve, the inside diameter of
which should be three times the outside diameter of
the bolt. The pipe sleeve allows for minor adjust-
ments in bolt spacing after foundation is in place (Fig.
3-2). Two methods commonly used to secure and
prevent bolts from turning are:

a. A washer is piaced between the bolt head and
pipe sleeve with 4 lug welded to the bolt head
(Fig. 3-2).

b. The bolt may be of rod construction, bent 90°
below the pipe sleeve.

Stuff waste paper between foundation bolts and
sleeves to prevent concrete from entering while foun-
dation is being poured. Foundation bolt must be fong
enough to atlow from 4" to 1" for grouting under the
baseplate (Fig. 3-2). When pump is level, the bolts
should extend 4" through the nuts. Leave top sur-
face of foundations rough for adherence of grout.
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3-3 BASEPLATE

1. Leveling — Before placing the unit on the
foundation, be sure the surface of the foundation
is clean and roughed. Place the leveling wedges
adjacent to foundation bolts and remove waste
paper from pipe sleeves. Clean underside of
pump mounting base and lower unit over base-
plate bolts and onto wedges. Adjust the wedges
to allow for 34" to 1" of grout, being sure pump
flanges are irue. This unit has been factory
aligned and uneven bearing of wedges can
cause misalignment. Snug up, but do not make
up hard the foundation bolts. Check coupling
alignment and correct as necessary. Avoid
?as?plate distortion. Level pump with a spirit
evel,

2. Grouting — Build a board dam around the
foundation to the desired height for finished
grouting (See Fig. 3-2). A mixture of one part
portland cement to two parts clean sand with just
enough water to mix to a thick creamy consis-
tency should be made for grout. Wet the under-
side of the baseplate and foundation top, then
pour the grout through the holes in the base-
plate. Thoroughly puddie the grout during pour-
ing to prevent air pockets and hollow spots. After
grout has set sufficiently, remove the board dam
and finish off the grout as desired. When grout
has hardened, usually in about 48 hours, pull up
on foundation bolts.

Fig.3-2

3-4 PIPING

1. Since the basic pump design incorporates close
running clearances between the screws and the
body, it is very important that suction side piping
be thoroughly cleaned before connecting piping
to the pump.

2. After the unit has been installed and secured on
its foundation, pipe connections may be made
up. See pump outline drawing for location of ali



pipe connections, flange sizes, drilling and other
notes pertinent to piping. Piping runs should be
as short and direct as possible. Use long radius
elbows to change direction wherever possible.
Discharge piping must be sized to give the re-
quired velocity based on the ideal flow condition
for the type of fluids being pumped.

3. All major piping must be supported indepen-
dently of the pump and properly aligned with
pump flanges. Piping subject to high tempera-
tures must be fitted with a means of absorbing
expansion. Piping strain on the pump may cause
distortion resulting in misalignment, vibration or
mechanical damage.

4. If the pump is required to operate with a suction
lift, the suction system MUST be properly sized
and designed. The pump cannot be expected to
overcome deficiencies in system design such as
long runs of suction piping, possibly undersized
and containing many elbows, valves and par-
ticularly high points that are above the pump
suction. in such cases, cavitation will invariably
occur.

5. To check piping alignment of pumps having
bolted ﬂan?es, insert flange bolts through pipe
and pump flange. If bolts are easily moved within
the bolt holes and if flange faces are parallel with
each other, piping is properly aligned.

3-5 PIPING SYSTEM ACCESSORIES

1. Suction Strainers — Warren recommends
that suction strainers be installed on the suction
side of the pump at least temporarily until the
new system is deemed cleansed of foreign ma-
terial. Strainers or screens should be con-
structed of 20 mesh wire and equipped with a
backing plate. The total mesh opening should be
5 times the cross sectional area of the pipe. If
liguid is i excess of 100 SSU viscosity, 6 times
the pipe area is recommended. Gauges should
be installed on either side of the strainer to indi-
cate when the strainer requires cleaning.

Generally strainers can be used successfully on
all liquids except those of a very high viscosity
such as may be found in certain chemical indus-
try applications. In these cases, thorough clean-
ing of the entire suction system is mandatory.

2. Check Valves — If the discharge piping sys-
tem is subject to a high static head and if the lig-
uid handled will flow easily, a check valve should
be installed. This valve will prevent hydraulic

shock acting upon the pump and will also pre-
vent reverse rotation of the pump when stopping
the unit and most importantly, it permits starting
the pump when a sister pump is gperating in a
commaon system.

3. Relief Valves — Pressure relief valves should
be installed between the discharge valve and
discharge flange of screw pumps to protect both
the pump and piping systems. The valves should
be solidly constructed of proper material with
ample opening for passage of full discharge ca-
pacity, because positive displacement pumps
can build up pressure rapidly if the discharge is
restricted or shut off. This type of relief valve
should lead to the source of supply particularly in
pumps that operate unattended.

4. Vent — If pump is required to operate with a
suction lift, a suitable means for venting the
pump should be installed in the discharge piping
adjacent to the pump.

3-6 FACTORY ALIGNMENT

Pumps supplied with driver, base and coupling from
the factory are aligned (coupling) prior to shipment.
However, stresses caused by lifting and transporta-
tion often cause minor distortion which will disturb the
factory alignment. Check coupling alignment after
the baseplate has been leveled but prior to grouting.

If the coupling alignment has been disturbed by im-
proper shimming of the baseplate, correct prior to
continuing. After the base has been grouted and the
piping connected, make a final pre-startup coupling
alignment check. Additionally, a hot alignment check
must be made once the pump has been run up to its
operating temperature (see Sect. 4, Coupling Align-
ment, for detailed procedures.)

3-7 DOWELING

After the unit has been running for about one week,
the coupling halves must be given a final check for
possibie misalignment caused by pipe strain or tem-
perature strains. This check must be made im-
mediately after unit is shut down, before it has a
chance to cool. If alignment is correct and unless
Warren instructs otherwise, the driver must now be
doweled on diagonal feet.

NOTE: Normally the pumps are doweled at the fac-
tory and the drivers are doweled in the field.
The taper pin size for doweling the driver
will normally be the same as that of the

pump.

SECTION 4 — COUPLING ALIGNMENT

4-1 ALIGNMENT

The flexible coupling supplied with your pump is not
designed to operate with excessive misalignment.
Reducing misalignment in your coupling installations
will increase coupling life and greatly increase
operating life of associated equipment such as bear-

ings, packing and seals.

Check the following prior to aligning the pump and
driver. Set the coupling gap within tolerances given
on the supplied outline drawing. During any work per-
formed on either pump or driver, BE ABSOLUTELY
CERTAIN THAT ACCIDENTAL ENERGIZING OF
THE SYSTEM WILL NOT OCCUR.




it

Coupling alignment must be handled in all three
planes.

To set side to side alignment.

1. Mount a dial indicator rigidly on the driver half of
the coupling and set the indicator button on the
rim of the pump half (Fig. 4-1).

2. Facing the driver from the coupling end, set the
indicator to zero at the 3 o'clock position. Turn
the two coupling halves tegether and record the
reading at the 9 o’clock position. The purpose in
turning both halves together is to eliminate the
possibility of inaccurate centeriine alignment
due to coupling runout.

3. The indicator reading will show double the
amount of correction required to true the coupl-
ing side to side. If the indicator moved in a
counter-clockwise direction, the reading is con-
sidered negative. If the movement was
clockwise, it is considered a positive reading.

4. If the reading was positive, push the motor in the
3 to 9 o’clock direction ' the total indicator read-
ing. Push the motor towards the starting point (3
o'clock) % the indicator reading if it was nega-
tive.

5. Return tothe 3 o’clock position and reset at zero.

6. Turn the coupling halves together and recheck
the alignment. If not quite zero at 9 ¢’clock, re-
peat the procedure until a 0-0 reading is ob-
tained in the 3 and 9 o’clock positions.

Fig. 4-1 Rim Side to Side

Once side to side alignment is set, face alignment
can next be checked. The coupling gap can be accu-
rately checked with either an indicator, set of feeler
guages or a wedge. Checking with feeler guages is
easiest to accomplish. The indicator can remain set
up on the coupling rim and rotation of the coupling is
not necessary to determine face alignment when
using feeler guages.

1. ¥f the coupling gap is open at the bottom and
closed at the top (Fig. 4-2), the front feet of the
driver must be shimmed to equalize the gap.
Should the top be open in relation to the bottom,
the back feet must be shimmed.

H

1 ' h

Fig. 4-2 Face Top to Botiom

2. Side to side variance in the coupling gap (Fig. 4-
3) is compensated for by moving the back of the
driver in the appropriate direction to equalize the

gap.

Fig. 4-3 Face Side to Side

Various factors affect the shimming of the driver feet
to correct coupling gap. For example, the distance of
the driver foot from the coupling will affect the amount
of compensation seen when using a shim of specific
thickness. In other words, the amount of correction
seen using a .020" shim on the front feet of the driver
will be different from the amount seen when that
same .020" shim is used on the back feet. Each situa-
tion is sufficiently unique that the best results are
achieved through experimentation.

Once the side to side and face alignment have been
corrected, the correction of the vertical alignment
may be accomplished.

1. Set the indicator to zero in the 12 o'clock posi-
tion. (Fig. 4-4).

2. Turn both coupling halves together and take the
readings in the 6 o'clock position.

3. Hf the reading is negative, place shim stock equi-
valent to half the indicator reading under each of
the four driver feet. If the indicator has a positive
reading, shims equivalent to '~ the reading must
be removed from each of the driver feet.

4. Return to the 12 o’clock position and reset to
zero. Turn the coupling halves and check the
reading. If the reading is not zero, repeat the pre-
ceeding steps unti! the zero reading is obtained.
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Fig. 4-4 Rim Top to Bottom

Upon completion of the alignment procedure for the
third axis, the alignment in the other two axes must be
checked.

Setting the vertical alignment may throw the side/
side and/or face/face alignment out of tolerance. Due
to the affect each axis has on the others, it is often
necessary to operate at least one alignment axis ap-
proaching the allowable misalignment tolerance of
.003".

The importance of checking the alignment once the
unit has been piped and run cannot be understated.
To insure that dangerous stresses are not imposed
on pump or driver during operation, which would re-
duce operating life and may create hazards to
operating personnel, the coupling alignment must be
checked with the unit at operating temperature within
a week after initial startup.

4-2 THERMAL EXPANSION

When operating units that have a high differential be-
tween centertine of driver and centerline of pump or
in cases where the operating temperature of driver
and pump vary considerably from ambient, the
amount of thermal expansion in the pump/driver
combination becomes important for proper align-
ment of the coupling. Failure to take into account
thermal expansion when aligning the coupling can
result in an extreme reduction in both coupling and
bearing life.

The following explanations and worked through ex-
ample should illustrate the simplicity of these calcula-
tions and the necessity that they be made.

The formula itself is expressed as the following:

coefficient of expansion X temperature rise X center-
line height.

The coefficient of expansion is a specific figure for
each material expressed in millionths of an inch per
inch per degree Fahrenheit temperature rise. In the
Warren Series 2500 pumps, three materials of con-
struction are used in the pump bodies. These mate-
rials are cast iron, cast steel and stainless steel. The
coefficient of expansion should be used with the cor-
responding casing material when making calcula-
tions.

AD10A (Castlron) ........ccocoevieinns 6.0 (32-212°F)
BO61A {Cast Steel) «......c.ocvveceeenne 6.5 (78-400°F)
B407G (Stainless Steel) .................. 9.4 (70-212°F)

If your operating temperature exceeds the above
range listed with its corresponding coefficient, con-
sult Warren.

The second piece of the formula deals with tempera-
ture rise and is fairly straight forward. Simply stated,
the temperature rise is the difference between am-
bient and operating temperature (in degree
Fahrenheit).

The third piece of the formula, centerline height, is
simply the distance (in inches) from the bottom of the
pump and driver feet to the center of their respective
shafts. Check the supplied outline drawing for pump
and driver centerline heights.

The following is a sample calcutation using an actual
outline and consequently existing centerline differ-
ences from a previous pump sale,

Example:

ambient temperature ..........ccocceiiviinniciaen 80°F
pump operating temperature ........................ 200°F
pump centerline height .............c.ocoiicciiiniiieen 12"
PUMP MALenial ....ocoovivriiecer e 31685
motor operating temperature ... 160°F
motor centerling height _.............ocociiiiiienes, 107
motor material ......cc.ooceovmereeianniieererenienas Cast Iron

pump rise due to thermal expansion=
coefficient of expansion X temp. tise
x centerline height, where

coefficient of expansion is 9.4 x 10-°
in/in/°F

temp. rise is 120°F (200°F — 80°F)
centerline heightis 127

pumprise = 9.4 x10-5x 120x 12

pump rise = .014"

motor rise due to thermal expansion =
coefficient of expansion x temp. rise x
centerline height, where

cosfficient of expansion is 6 x 10-°

- infinf°F

temp. rise is 80°F (160° — 80°F)
centerline height is 10"
motorrise =6x 10-*x 80 x 10
motor rise — .005"

This would result in an additional .009"” (.014" —
.005") of misalighment when the pump and motor
warmed up to operating temperatures. The necessity
of making an allowance for thermal expansion is illus-
trated, as well as the need to check the alignment of
the unit while hot. Further the statement should be
made that the thermal growth formula is the best
method of determining centerline rise without actu-
ally checking a hot unit. However, the method is just
an approximation and does not account for the influ-
ences of piping, casing geometry and hot and cold
spots created by circulating air.

In concluding, the following steps should be taken to
insure proper coupling alignment during operation.

1. Calculate thermal growth and compensate ac-
cordingly when aligning the coupling.
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2. Whenever possible allow pump and driver to
warm up prior to start up.

3. Check coupling alignment while both pump and
driver are hot to insure alignment is correct for
the operating conditions.

SECTION 5 — LUBRICATION

5-1 2501 (Type L)
The Warren Series 2501 (Type L) is lubricated by the
product being pumped.

5-2 2502 (Type N)

The Warren Series 2502 (Type N) is lubricated in two
ways. The carbon sleeve bearings in the rear head
are |ubricated by the product being pumped. The ra-
dial bearings, thrust bearings and timing gears lo-
cated in the front head are separately lubricated.

Warren recommends the use of high grade non-de-
tergent cils with anti-foaming agents; oxidation and
corrosion inhibitors. It is suggested that the oils con-
form approximately to the foliowing characteristics:

ISOVG oo 150
Viscosity ¢ST @ 40°C ... 135-165

SSU @100°F ..., 800
Viscosity index min. ... 80
Flash PoINtOC °C ..o 200°C
Gravity APl ... 28

(These are to guide you and are not rigid specifica-
tions). The following oils are satisfactory and fall in
the general range of the above specifications:

(3.4 (0 ] I Teresstic 150
MOBIL ... e DTE Extra Heavy
SHELL ooeiiiereees e eeeer v ve e eemeenans Turbo 150
SUNOCO ... cre e Sunvis 775
TEXACO ...ttt veneeeens Regal R&0O 150
GULF e Harmony 180 N
IMPORTANT

The oil level should be maintained at the recom-

mended point in the sight glass when the pump is not
running, as a false reading can occur while the pump
is running. The gear and bearing housing should be
thoroughly cleaned and filled with new oil at least
once every three months or more often if there are
any adverse atmospheric conditions (dust etc.), or
ogher Ifactors which might contaminate or break down
the oil.

5-3 COOLING FOR SERIES 2502
(Type N)

The following chart shows the flow requirements for
those pumps which require cooling,

TIMING GEAR COOLING REQUIREMENTS

870 RPM 1150 RPM
025 No CoolerNeeded No Cooler Needed
035 NoCoolerNeeded  No Cooler Needed
043 No Cooler Needed 16 GPM
053 1% GPM 1 GPM
070 3% GPM 1% GPM
100 2GPM 3%2GPM
1750 RPM 3500 RPM
025 No Cooler Needed Y GPM
035 1% GPM 1GPM
043 34 GPM
053 14 GPM
070 21 GPM
100

Cooling Water Temperature — 100°F Max.
Max. Pressure in Cooler — 65 PSI,

SECTION 6 — START-UP/OPERATION

6-1 PRE-STARTUP

Pre-startup checks for trouble free initial startup are
essential to avoid operational difficulties.

Listed below are several items which should he
checked prior to the release of equipment to regular
operation;

1. Inspect all piping. Check for leaks and unneces-
sary piping strain on the equipment. Flush all
piping to insure removal of foreign material from
the system. Check that all valves and remote
control equipment is functional.

2. Check rotating element to see that it turns freely.
Jacking may be necessary on large units. If there
is any rubbing or binding at this point, do not start
the equipment until the cause of this rubbing or
binding has been located and corrected.

3. Be sure rotation of driver is correct. Rotation of
pump should be C.C.W. when viewed from the
coupling end and the motor must be bumped
electrically with the coupling disengaged to
make this determination.

4. Align coupling halves, lubricate and make up the
coupling. See Section 4.

5. Check the oil level. A false reading can some-
times occur when pump is running. Prevent over
lubricating your Series 2500 pump. Stop the
pump to check for proper oil level. This applies
only to Series 2502 pumps as Series 2501 is
product lubricated.



6-2 START-UP

1.

2.

if pump is jacketed for heating, introduce heating
medium and allow pump to heat.

Open both suction and discharge valves wide.

CAUTION: Since thisis a positive displacement
pump, never operate with the suc-
tion or discharge valve closed or
partially closed. When pumping hot
liquids, open valves slowly to allow
all parts to expand evenly.

If pump operates with a suction lift, open vent in
discharge piping and the body must be filled with
liquid prior to initial start-up AFTER installation
or overhaul and possibly after lengthy periods of
idle time. Once initial prime has been attained,
the pump will not require priming on each start-
up. If the pump operates under a ficoded suc-
tion, open the valves and allow the liquid to flood
the pump. Rotate pump by hand to permit proper
flooding when pumping viscous liquids.

. Start driver.

When your Series 2500 pump has external seal-
ing and lubrication liquid to stuffing box from the
discharge of pump, the valve or valves, depend-
ing on pumping conditions, should always be
throttled to prevent excessive pressure at the
gland. Thisis applicable to pumps equipped with
packing or mechanical seals.

Adjust gland leakoff as necessary. Do not stop

gland leakoff entirely. A constant leakoff is re-
quired to provide lubrication for the packing.

Open cooling water valve to timing gear housing.
See Section 5-3 for flow requirements.

6-3 WHEN PUMP IS RUNNING

1. Check unit for unusual noise or vibration. Any
unusual vibration or change in sound should be
investigated as it may be the first sign of impend-
ing trouble.

2. Check bearing housing temperature. Bearing
temperatures can safely rise to approximately
180°F.* Product andfor ambient temperatures
should be considered when making judgements
as to whether or not the temperatures are exces-
sive.

3. Check gland leakoff on packed pumps. If neces-
sary, adjust packing compression and/or gland
seal pressure to achieve a slight, constant
leakoff. If excessive leakoff is observed and
gland travel is used up, packing rings must be
considered worn and should be replaced. (See
packing instructions, Section 8-12).

4. On pumps fitted with cooling water to timing gear
housing, open valve and regulate so tempera-
ture of lube oil is held between 140° and 170°F.

*Bearing temperatures up to 180°F. are normal.
Within limits, the stability of the termperature rather
than the number of degrees is the best indication of
normal operation. A sudden increase intemperature
indicates that a bearing problem is developing and a
check of the bearing should be made.

Do not attempt to measure temperature by hand.
Above 120°F the human hand is worthless in esti-
mating temperature. Use a sensing device to check
temperatures.

64 TO STOP PUMP
1. Stop driver.
2. Close suction and discharge valves.
3. Close seal line vaives.

SECTION 7 — PREVENTIVE MAINTENANCE

Periodic Inspection
7-1 DAILY

1.

2
3.

Check oil level in bearing housing (type N) when
the pump is not running.

Listen for unusual noise or vibration.
inspect pump for leaks if pump is in use.

Check pipe connections and valves for leakage
if pump systems are in use.

Check stuffing boxes to see if insufficient or ex-
cessive leakage exists. If excessive leakage is
observed but gland travel is used up, packing
rings must be considered as worn and should be
replaced. For mechanical seal installation it
must be understood that all seals leak to some
extent. In most cases the product vaporizes re-
sulting in no observable leakage. However, for

some applications, a modest amount of leakage
is acceptable. Bearing this in mind, check to see
if there is any change in leakage rate which
would indicate a seal problem.

6. Adjust flushing cooling liquid as necessary.

7. Make a general survey of the area and note any
conditions which could lead to future problems.

7-2 WEEKLY
1. Run idle pumps under power.

2. Check operation of suction and discharge
valves.

3. Check alt automatic controls and regulators.



7-3 QUARTERLY

1.

2.

Check all foundation bolts and hold-down bolts
for tightness.

Remove half gland and check packing if pump
has been left idle for long periods of time. If pack-
ing has become hard or otherwise unusable, it
should be replaced.

Oil should be changed at least every three
months or more often if there are any adverse at-
mospheric conditions (dust, etc.), or other fac-
tors which might contaminate or break down the
oil.

7-4 ANNUALLY

1.

Check existing pump capacity, pressure and
power requirements against pump and motor
nameplate data. If pressure and capacity have
dropped off excessively, the pump should be
disassembled and worn parts replaced. See ap-
plicable disassembly and reassembly sections
in Section 8 — MAINTENANCE. If pump perfor-
mance is satisfactory, the pump need not be dis-
assembied for inspection.

CONCAVE PROFILE

- —_—— —

HUB AREA

FLANKS

NOTE - 360° or () Turn

2. Check alignment of pump and driver coupling

hubs preferably after an operating period when
pump and driver are still at operating tempera-
ture. Correct alignment if necessary and retubri-
cate coupling at this time.

ROOT CLEARANCE

g
|

ROOT AREA

[§:>>\ SN \\‘\‘\‘\\\\\‘Gﬁ,‘\‘\sizx

OR BACKLASH

Fig. 7-4a

SEALING
SURFACE

CORYEX PROFILE
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OUTER DIAMETER

Make one complete flight

Fig. 7-4b




SECTION 8 —

8-1 DISASSEMBLY

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

(Type L Size 025 — 053)
Refer to Dwg. #A-2304

. Close pump suction and discharge valves.

LOCKOUT VALVES WITH APPROVED LOCK-
OUT SYSTEM.

DISCONNECT ALL ELECTRICAL SOURCES
AND LOCKOUT WITH APPROVED LOCKOUT
SYSTEM.

Drain gil from pump.

. Remove seal piping to stuffing box.

Disconnect pump and driver coupling. Remove
pump coupling half from pump shaft. Disconnect
piping and remove pump if itis preferred to make
repairs off site.

If the pump is fitted with a mechanical seal, it is
necessary to remove the seal prior to continuing
with the disassembly. See Section 8-13.

If this pump is fitted with packing, you may re-
move the packing (20), the gland {22), along
with hardware (27) (41} and the lantern ring (21)
now or after disassembly.

Remove bolts (4) which secure the fronthead (6)
to the body (1).

Insert bolts (4) into the two threaded holes of the
front head flange and use these as jacking bolts
to remove the front head (8) from the body (1).

Loosen setscrews {14) which lock the thrust
bearing adjusting sleeve (9) against rotation.

Remove the thrust bearing adjusting sleeve (9)
from the front head (6) by rotating coun-
terclockwise.

Remove “O" Ring (10) from thrust bearing ad-
justing sleeve (9).

Heat and remove inner races of roller bearings
{47) from shafts (28) (29).

Remove thrust bearing (8) from front head (6)
and shafts (28) (29).

Remove outer races of the roller bearing from
adjusting sleeve (9) and front head (6).

Remove rotating assembly from body.

Remove timing gears (33) from shafts (28) (29)

with a bearing puller. '

NOTE: The gears are secured fo the shaft with
Loctite #40.

g%r)nove timing gear keys (34) from shafts (28)

Remove timing gear spacers (35) from shafts
(28) (29).

Remove bolts (25).
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MAINTENANCE

21.
22.

23.

24.

25.

26.

Remove rear head cover (24).

Remove end float limiting bolt assemblies (63)
(64) from rear head cover (24).

Remove rear head bolts {4). Use bolts (4) as
jacking bolts to remove the rear head (23) as in
Step 9.

Remove graphite sleeve bearings (7} from rear
head (23).

Remove and replace gaskets (5) (43) (44) as
necessary.

To remove screws and/or pistons from shafts,
see Section 8-9.

8-2 REASSEMBLY

(Type L Size 025 — 053)
Refer to Dwg. #A-2304

NOTE: If pistons and/or screws were removed from

their shafts, refer to Section 8-10for instruc-
tions on mounting.

. Install timing gear spacers (35) onto shafts (28)

(29).
Install timing gear keys (34) into shaft keyways.

Install timing gears (33) onto shafts (28) (29)
securing them with Loctite #40 (Caution: Ex-
cess Loctite will collect between the gear spacer
and bearing faces preventing proper seating).

Install inboard races and roller assemblies of
thrust bearings (8} onto shafts (28} (29); seating
the races against the faces of the timing gears
(33).

Heat and install inner races of roller bearings
(47) on shafts (28) (29).

install sleeve bearings (7) into rear head (23)
with the oil grooves on the vertical centerline as
shown on Dwg. A-2304. This bearing is a press
fit. Use of the jig shown in Section 9-5 will facili-
tate its installation. Since these bearings are
graphite they must be pressed in carefully. For
axial positioning, see Dimension X on Dwg. #A-
2304.

Install gasket (5) and rear head (23) onto body
(1) with bolts (4) aligning with dowel pins (3).

Using Loctite #40, install outer race of roller
bearings (47) into front head (6) and thrust bear-
ing adjusting sleeve (9). (Caution: Do not use
excessive amounts of Loctite).

Install “O” ring (10) onto thrust bearing adjusting
sleeve (9).

NOTE: If pump is fitted with double mechanical
seals, see Section 8-13 prior to con-
tinuing assembly.



10.

11,

12.

13.

14.

15.

16.

17.

18.

Install thrust bearing adjusting sleeve (9) into
front head (6).

install outboard races of thrust bearing (8} into
front head (6). The short shaft race will bear
against the bottom of its bore. The long shaft
race will bear against the end face of the thrust
bearing adjusting sleeve (9).

Swab the screw bores of the body (1), sleeve
bearing (7) and the piston bore in the rear head
(23) with oil. Coat the screws, piston and journal
areas of the rotor with oil. Mesh the rotors (in
proper axial position) and install into the body
1).

Install gasket (44) and front head (6) onto body
(1) with bolts (4) aligning with dowel pins (3).

Install gasket (43) and rear head cover (24) with
bolts (25).

Install Hydra-Lok nut {64) onto adjusting bolt
(63) with its sealing face away from the boit
head. This will place the sealing face against the
rear head cover (24) when installed. Install the
assembly (63) (64) onto the rear head cover
(24). Do not tighten at this time.

FOLLOW THE INSTRUCTIONS FOR AD-

JUSTING CLEARANCES WHICH ARE

FOUND IN SECTION B-11.

NOTE: I the pump is fitted with single or
double mechanical seais, see Section
8-13, 2thru 8.

If the pump is fitted with packing, install packing
{20) lantern ring, if fitted (21) and secure with
gland (22). Instali nut (27) and washer (41). Do
not overtighten.

Reconnect seal piping.

8-3 DISASSEMBLY

(TypeL Size 070 — 100)
Refer to Dwg. #A-2306

. Close pump suction and discharge valves.

LOCKOUT VALVES WITH APPROVED LOCK-
QUT SYSTEM. .

DISCONNECT ALL ELECTRICAL SOURCES
AND LOCKOUT WITH APPROVED LOCKOQUT
SYSTEM.

Drain oil from pump.
Remove seal piping to stuffing box.

Disconnect pump and driver coupling. Remove
pump coupling ha!f from shaft. Disconnect pip-
ing and remove pump if itis preferred to make re-
pairs off site.

. If the pump is fitted with a mechanical seal, it is

necessary to remove the seal prior to continuing
with the disassembly. See Section 8-13.

If this pump is fitted with packing, you may re-
move the packing (20), the giand (22), along

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24,

25.

26.

27.

28.

with hardware (27) (16) and the lantern ring (21}
now or after disassembly.

. Remove boits (4) which secure the front head (6)

to the body (1}.

. Insert bolts (4) into the two threaded holes of the

front head flange and use these as jacking bolts
to remove the front head {6) from the body (1).

Loosen setscrews (14) which lock the thrust
bearing adjusting sleeve (2) against rotation.

Remove the thrust bearing adjusting sleeve (9)
from the front head (6) by rotating counter-
clockwise.

Remove “O” ring (10) from thrust bearing adjust-
ing sleeve (9).

Remove thrust bearing (8) from front head (6).

Remove outer races of the roller bearing (39)
from thrust bearing adjusting sleeve (9) and front
head (6).

Remove rotating assembly from body.

Heat and remove inner races of roller bearings
(39) from shafts {28} (29).

Remove inboard races and roller assemblies of
the thrust bearing (8) from the bearing plate {(60).

Remove the bearing plates (60) from the shafts
(28) (29).

Remove timing gears {33) from shafts (28) (29)
with a bearing puller.

NOTE: The gears are secured to the shaft with
Loctite #40.

?Z%r)nove timing gear keys (34) from shafts {28)

Remove timing gear spacers (35) from shafts
(28) (29).

Remove bolts (25).
Remove rear head cover (24).

Remove end float limiting bolt assemblies (63)
(64) from rear head cover (24).

Remove rear head bolts {4). Use bolts {4) as
jSacking holts to remove the rear head (23) as in
tep 9.

Remove graphite sleeve bearings (7) from rear
head (23).

Remove and replace gaskets (5) (42) (43) as
necessary.

To remove screws and/or pistons from shafts,
see Section 8-9.



8-4 REASSEMBLY

10.

11.

12.

13.

14,

15.

(Type L Size 070 — 100)
Refer to Dwg. #A-2306
NOTE: If piston and/or screws were re-

moved from their shafts, refer to Section 8-10
for instructions on mounting.

. Install timing gear spacers (35) onto shafts (28)

(29).

. install timing gear keys (34} into shaft keyways.
. Install timing gears (33) onto shafts (28) (29)

securing them with Loctite #40. (Caution: Ex-
cess Loctite will collect between the gear spacer
and bearing faces preventing proper seating.)

instal! bearing plates (60) onto shafts (28) (29).

. Install inboard races and roller assemblies of the

thrust bearings (8} onto the bearing plate (60).

Heat and install inner races of roller bearings
(39) on shafts (28) (29).

. Install sleeve bearings (7) into rear head (23)

with the oil grooves on the vertical centerline as
shown on Dwyg. A-2306. This bearing is a press
fit. Use of the jig shown in Section 9-5 wilt facili-
tate its installation. Since these bearings are
graphite they must be pressed in carefully. For
axial positioning, see Dimension X on Dwg. #A-
2306.

. Install gasket (5) and rear head (23) onto body

(1) with bolts (4) aligning with dowel pins (3).

. Using Loctite #40, install outer race of roller

bearings (39) into front head (6) and thrust bear-
ing adjusting sleeve (9). (Caution: Do not use
excessive amounts of Loctite).

Install “O" ring (10) onto thrust bearing adjusting

sleeve (9).

NOTE: If pump is fitted with double mechanical
seals, see Section 8-13 prior to con-
tinuing assembly.

Install thrust bearing adjusting sleeve (9) into
front head (8).

Install outboard races of thrust bearing (8) into
front head (6). The short shaft race will bear
against the bottom of its bore. The long shaft
race will bear against the end face of the thrust
bearing adjusting sleeve (9).

Swab the screw bores of the body (1), sleeve
bearing (7) and the piston bore in the rear head
(23) with oil. Coat the screws, piston and journal
areas of the rotor with oil. Mesh the rotors (in
proper axial position) and install into the body
(1).

Install gasket (43) and front head (6} onto body
(1) with bolts (4) aligning with dowel pins (3).

Install gasket {42) and rear head cover (24) with
bolts {25).
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16.

17.

18.

19.

Install Hydra-Lok nut (64) onto adjusting bolt
(63) with its sealing face away from the bolt
head. This will place the sealing face against the
rear head cover (24) when installed. Install the
assembly (63) (64) onto the rear head cover
(24). Do not tighten at this time.

FOLLOW THE INSTRUCTIONS FOR AD-
JUSTING FLANK CLEARANCES WHICH ARE
FOUND IN SECTION 8-11.

NOTE: If the pump is fitted with single or dou-
ble mechanical seals, see Section 8-
13, 2 thru 8.

If the pump is fitted with packing, install packing
(20) lantem ring, if fitted (21) and secure with
gland (22). install nut (27) and washer (16). Do
not overtighten.

Recennect seal piping.

8-5 DISASSEMBLY

11.

12.

13.

14.

(Type N Size 025 —053)
Refer to Dwg. #A-2305

. Ciose pump suction and discharge valves.

LOCKOUT VALVES WITH APPROVED LOCK-
OUT SYSTEM.

DISCONNECT ALL ELECTRICAL SOURCES
AND LOCKOUT WITH APPROVED LOCKOUT
SYSTEM.

Drain oil from pump and front head (6).

Remove seal piping to stuffing boxes/mechani-
cal seal glands.

Disconnect pump and driver coupling. Remove
pump coupling half from pump shaft. Disconnect
piping and remove pump if itis preferred to make
repairs off site.

Remove bolts (44).
Remove taper pins (80).

Insert bolts (44) into the threaded holes of the
front head flange and use these as jacking bolts
to remove the front head (6) from the stuffing box
housing (15) and seal plate (68).

Remove front head (6).

Loosen set screws (14) which lock the thrust
bearing adjusting sleeve (9) against rotation.

Remove the thrust bearing adjusting sleeve (9)
from the front head (6} by rotating counter-
clockwise. )

Remove “Q” ring (10) from the thrust bearing ad-
justing sleeve (9).
Remove outer races of thrust bearing (8) from
the front head (6}.

Remove the outer races of the roller bearings
(58} from the thrust bearing adjusting sleeve (9)
and the front head (6).



't
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15.

16.

17.

18.
19.
20.

21.

22.

23.
24.
25.

26.

27.

28.

29.
30.
31.

32.

33.

35.

36.

Heat and remove the inner races of the roller
bearings (58} from the shafts (28) (29).

Remove roller assembly and inner race of the
thrust bearing (8) from the shafts (28) (29).

Remove timing gears (33) from the shafts (28)
{29) with a bearing puller,

NOTE: The gears are secured to the shafts
with Loctite #40.

Remove the timing gearkeys (34).
Remove the gear spacers (35).

Remove the bracket seal plate (68) from the stuf-
fing box housing (15).

Remove the oil seal (43) from the bracket seal
plate (68).

If the pump is fitted with mechanical seals, see
Section 8-14 before proceeding with the disas-
setnbly.

If the pump is packed, loosen giand nuts (27)
and swing the gland bolts (26) out of the way.

Remove glands (22) (packed pump).

Remove the bolts (4} which secure the stuffing
box housing (15) to the body (1). The alignment
pins (3) remain in the body (1).

Insert bolts (4) into the two threaded holes in the
flange of the stuffing box housing (15) and use
these as jacking bolts to remove the stuffing box
housing (15) from the body (1).

Remove packing (20) and the lantern ring (if fit-
ted) (21) from the stuffing box housing (15).

Carefully remove the rotating assembly from the
body {1).

Remaove bolts (25).

Remove rear head cover (24).

Remove end float limiting bolt assemblies (75)
{76) from rear head cover (24).

Remove bolts (4) which secure the rear head
(23) to the body (1}. The alignment pins (3) re-
main in the body (1).

Insert the bolts (4) into the two threaded holes in
the flange of the rear head (23) and use these as
jacking bolts to remove the rear head (23) from
the body (1).

Remove graphite sleeve bearings (7) from rear
head (23).

Remove and replace gaskets (5) (54) (55) (56)
as necessary.

To remove screws and/or pistons from shafts,
see Section 8-9.
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8-6 REASSEMBLY

NOTE:

1.

10.

11.

12.

13.

14.

15.

(Type N Sizes 025 — 053)
Refer to Dwg. #A-2305

If pistons and/or screws were removed from
their shafts, refer to Section 8-10 for instruc-
tions on mounting.

install sleeve bearings (7) into rear head (23)
with the oil grooves on the vertical centerline as
shown on Dwg. #A-2305. This bearing is a press
fit. Use of the jig shown in Section 9-5 will facili-
tate its installation. Since these bearings are
graphite, they must be pressed in carefully. For
axigl positioning, see Dimension X on Dwg. #A-
2305.

. Install gasket (5) and rear head (23) onto body

(1) with bolts (4) aligning with dowel pins (3).

. Swab the screw bores of the body (1), sleeve

bearing (7) and the piston bore in the rear head
(23) with oil. Coat the screws, piston and journal
areas of the rotor with oil. Mesh the rotors in
proper axial position (with the shaft ends even)
and install into the body (1).

NOTE: |If the pump is fitted with mechanical
seals, see Section 8-14 prior to con-

tinuing assembly.

. Install gasket (55) and stuffing box housing (15)

onto the body (1) with bolts (4), aligning with
dowael pins (3).

. Install glands {22) on shafts (28) (29).
. Install oil seals (43) into bracket seal plate (68).

Mount bracket seal plate (68) onto stuffing box
housing (15).

. Install timing gear spacers (35) onto shafts (28)

(29).
Install timing gear keys (34} into shaft keyways.

Install timing gears (33) onto shafts (28) (29)
securing them with Loctite #40. (CAUTION: Ex-
cess Loctite will collect between the gear spacer
and bearing faces preventing proper seating).

Install inboard races and roller assemblies of
thrust bearings (8) onto shafts {28) {29); seating
the)races against the faces of the timing gears
{33).

Heat and install inner races of roller bearings
(58) on shafts (28) (29).

Using Loctite #40, install outer races of roller
bearings (58) into the front head (6) and thrust
bearing adjusting sleeve (9). (CAUTION: Do not
use excess amounts of Loctite).

Install “O" ring (10) onto thrust bearing adjusting
sleeve (9).

Install thrust bearing adjusting sleeve (9) into
front head (6).



16.

17.

18.

19.

20.

21.

22

23.

instail outboard races of thrust bearing (8) into
front head (6). The short shaft race will bear
against the bottom of its bore. The long shaft
race wiil bear against the end face of the thrust
bearing adjusting sleeve (9).

Install gasket (56) and front head (6) onto the
bracket seal plate (68) securing with bolts (44)
through the bracket seal plate (68) into the stuf-
fing box housing (15). All three pieces (15) (68)
(6) are aligned with taper pins (80). Do not force
the taper pins into their holes. Gently tap them
into place.

Install oil seal (42} into thrust bearing adjusting
sleeve (9).

install gasket (54) and rear head cover (24) with
bolts (25).

Install Hydra-Lok nut (76) onto adjusting bolt
(75) with its sealing face awa¥ from the bolt
head. This will place the sealing face against the
rear head cover (24) when installed. Install the
assembly (75) (76) onto the rear head cover
{24). Do not tighten at this time.

FOLLOW THE INSTRUCTIONS FOR AD-
JUSTING CLEARANCES WHICH ARE
FOUND IN SECTION 8-11.

NOTE: If the pump is fitted with mechanical
seals, see Section B-14, step 7a or 7b.

If the pump is fitted with packing, install packing
(20), lantern rings, if fitted (21) and secure with
gland (22). Install nut {27) and washer (47). Do
not overlighten.

Reconnect seal piping.

8-7 DISASSEMBLY

. Close

(Type N Size 070 — 100)
Refer to Dwg. #A-2307
pump suction and discharge valves.

LOﬁKOUT WITH APPROVED LOCKOUT SYS-
TEM,

. DISCONNECT ALL ELECTRICAL SOURCES

AND LOCKOUT WITH APPROVED LOCKOUT
SYSTEM.

Drain oil from pump and front head (6).

Remove seal piping to stuffing boxes/mechani-
cal seal glands.

Disconnect pump and driver coupling. Remove
pump coupling half from pump shaft. Disconnect
piping and remove pump if itis preferred to make
repairs off site.

Remove bolts (44).
Remove taper pins (80).

Insert bolts (44) into the threaded holes of the
front head flange and use these as jacking bolts
to remove the front head (6} from the stuffing box
housing (15) and seal plate (68).

14

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.
20.
21.

22,

23.

24,
25.

26.

27.

28.

29.

30.
31.
32.

Remove front head (6).

Loosen set screws (14) which lock the thrust
bearing adjusting sleeve (9) against rotation.

Remove the thrust bearing adjustment sleeve
{9) from the front head (6) by rotating counter-
clockwise.

Remove “QO” ring (10} from the thrust bearing ad-
justing sleeve (9).

Remove outer races of thrust bearing (8) from
the front head (6).

Remove the outer races of the roller bearings
(56) from the thrust bearing adjusting sleeve (9}
and the front head {(6).

Heat and remove the inner races of the roller
bearings (56) from the shafts (28) (29).

Remove roller assembly and inner race of the
thrust bearing (8} from the bearing plates (74).

Remove bearing plates (74) from shafts (28)

(29).

Remove timing gears (33) from the shafts (28)

{29) with a bearing puller.

NOTE: The gears are secured to the shafts
with Loctite #40.

Remove the timing gear keys (34).

Remove the gear spacers (35).

Remove the bracket seal plate (68) from the stuf-

fing box housing (15).

Remove the oil seals {43) from the bracket seal

plate (68).

if the pump is fitted with mechanical seals, see
Section 8-14 before proceeding with the disas-
sembly.

If the pump is packed, locsen gland nuts (27)
and swing the gland bolts (26) out of the way.

Remove glands (22) (packed pump).

Remove the bolts (4) which secure the stuffing
box housing (15} to the body (1). The alignment
pins (3) remain in the body (1).

Insert bolts (4) into the two threaded heles in the
flange of the stuffing box housing (15) and use
these as jacking bolts to remove the stuffing box
housing (15) from the body (1).

Remove packing {20) and the lantern ring (if fit-
ted} (21) from the stuffing box housing (15).

Carefully remove the rotating assembly from the
body (1).

Remove bolts {25).
Remove rear head cover (24).

Remove end float limiting bolt assemblies (76)
{77) from rear head cover (24).



N

34.

35.

36.

37.

. Remove bolts (4) which secure the rear head

(23) to the body (1). The alignment pins (3) re-
main in the body (1).

Insert the bolts (4) into the two threaded holes in
the flange of the rear head (23) and use these as
jacking bolts to remove the rear head (23) from
the body (1).

Remove graphite sleeve bearings (7) from rear
head (23).

Remove and replace éaskets (5) (53) (54) (55)
as necessary.

To remove screws and/or pistons from shafts,
see Section 8-9.

8-8 REASSEMBLY

NOTE:

10.

(Type N Sizes 070 — 100)
Refer to Dwg. #A-2307
If pistons and/or screws were removed from

their shafts, refer to Section 8-10 for instruc-
tions on mounting.

. Install sleeve bearings (7} into rear head (23)

with the oil grooves on the vertical centerline as
shown on Dwg. #A-2307. This bearing is a press
fit. Use of the jig shown in Section 9-5 will facili-
tate its installation. Since these bearings are
graphite, they must be pressed in carefully. For
axial positioning, see Dimension X on Dwg. #A-
2307.

Install gasket (5) and rear head (23) onto body
(1) with bolts (4) aligning with dowel pins (3).

. Swab the screw bores of the body (1), sleeve

bearing (7) and the piston bore in the rear head
(23) with oil. Coat the screws, piston and journal
areas of the rotor with oil. Mesh the rotors in
proper axial position (with the shaft ends even)
and install into the body (1).

NOTE: K the pump is fitted with mechanical
seals, see Section 8-14 prior to con-
tinuing assembiy.

Instail gasket (54) and stuffing box housing (15)
onto the body (1) with bolts (4), aligning with
dowel pins (3).

Install glands {22) on shafts (28) (29}.
Install gil seals (43) into bracket seal plate (68).

Mount bracket seal plate (68) onto stuffing box
housing (15).

. Install timing gear spacers (35} onto shafts (28)

{29).

Install timing gear keys (34) into shaft keyways.
Install timing gears (33) onto shafts (28) (29)
securing them with Loctite #40. (CAUTION: Ex-

cess Loctite will collect between the gear spacer
and bearing faces preventing proper seating).

11.
12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24.

Install bearing plates (74) on shafts (28) (29).

Install inboard races and roller assemblies of
thrust bearing (8) onto bearing plates (74).

Heat and install inner races of roller bearings
{566) on shafts (28) (29).

Using Loctite #40 install outer races of roller
bearings (56) into the front head (6) and thrust
bearing adjusting sleeve (9). (CAUTION: Do not
use excess amounts of Loctite.)

install “O" ring (10) onto thrust bearing adjusting
sleeve (9).

Install thrust bearing adjusting sleeve (9) into
front head (6).

install outhoard races of thrust bearing (8) into
front head (6). The short shaft race will bear
against the bottom of-its bore. The long shaft
race will bear against the end face of the thrust
bearing adjusting sleeve (9).

Install gasket (65} and front head (6) onto the
bracket seal plate (68) securing with bolts (44)
through the bracket seal plate (68} into the stuf-
fing box housing (15). All three pieces (15) (68)
(6) are aligned with taper pins (80). Do not force
the taper pins into their holes. Gently tap them
into place.

Install oil seal (42) into thrust bearing adjusting
sleeve (9).

. Install gasket (53) and rear head cover (24} with

bolts (25).

Install Hydra-Lok nut (77) onto adjusting bolt
(76) with its sealing face away from the bolt
head. This will place the sealing face against the
rear head cover (24) when installed. Install the
assembly (76) {77} onto the rear head cover
(24). Do not tighten at this time.

FOLLOW THE INSTRUCTIONS FOR AD
JUSTING CLEARANCES WHICH ARE
FOUND IN SECTION 8-11.

NOTE: if the pump is fitted with mechanical
seals, see Section 8-14, step 7a or 7b.

If the pump is fitted with packing, instail packing
(20), lantern ring, if fitted (21) and secure with
gland (22). install nut (27) and washer (16). Do
not overtighten.

Reconnect seal piping.

8-9 REMOVAL OF PISTONS AND

1.

SCREWS FROM SHAFT

Remove groove pins (36) which secure screws
(30) to the shafts (28) (29).

2a. Place the roter assembly in a press supporting

15

iton the discharge end flank of the screw. Press
against the end of the shaft. With pressure ap-
plied, heat the screw hubs and roots to break



down the adhesive which secures the screws to
the shaft (approx. 500°F). Once the adhesive is
broken down the screws will slide off the shaft
with a moderate pressure.

NOTE: The screws are keyed to the shaft at
the piston end and it is, therefore, not possible
to turn the screw to break it loose.

. If a press of suitable size is unavailable, con-
struct a horseshoe plate which will rest against
the screw flank. Attach threaded rods to the
plate and a strongback to the opposite end of
the rods. Place a portabie hydraulic jack be-
tween the end of the shaft and the strongback.
Proceed as described above.

3. Remove pistons (31) from shafts (28) (29).
4. Remove key (32).
5. Check shaft runout. Runout must be less than

.003".

8-10 MOUNTING OF PISTONS AND

SCREWS ONTO SHAFTS

should turn counter-ciockwise on the long shaft
viewing the screw from the coupling end. The
long shaft screw has a right hand thread and the
short shaft screw has a left hand thread.

Remove fitted piston (31) and fit screw to shaft.
The screw fits shaft in only one direction. The
shaft diameter is stepped. Screw bore has cor-
responding diameter to mate shaft on both ends.

Remove screw (30) from shait.

. Fit keys (32) to shaft (28 or 29}, to piston (31}, to

screw bore (30).

. Clean shafts (28 & 29), pistons (31) and screw

bores (30) with Isopropy! Alcohol or other suita-
ble solvent which will not leave a contaminating
residue.

install key (32) in shaft (28 & 29).

Apply an epoxy adhesive to bore of piston (31).
Inspect this piece for nicks and cracks before in-
stallation, then install piston (31). (Mix epoxy in
accordance with manufacturer's instructions
and clean excess with a suitable solvent).

1. Thoroughly deburr and clean shafts (28) (29). 10. Install screw (30) on shaft (28 & 29) using the
2. Fit piston (31) to shaft. Do not force on. epoxy adhesive on cast iron screws and Loctite

40 on stainless steel screws. The face of the
3. Select proper screw for proper shaft. The screws

screw hub (30) must be tight against face of pis-
(30) are numbered. The odd number screw goes
on long shaft. If you have more than one set of
spare screws, make sure they are matched se-
quentially, i.e. 1 and 2 are a pair, 3and 4 are a
pair etc. To check screw rotation, the screw

11.

ton (31). Check with .001 feeler guage

Install groove pins (36) after adhesive has har-
dened.

DO OO 0O G
AN \\§§ RN 6
1 2
8-11 FLANK CLEARANCE 2. Back off thrust bearing adjusting sleeve (9). Tum
ADJUSTMENT PROCEDURE counter-clockwise.
3. Tighten lower hex boitin rear head cover (24) so

Refer to figure 8-11 (the piece numbers used in this
section are applicable to figure 8-11 only.)

1. {.oc;sen thrust bearing adjusting sleeve setscrew
14).

as to lock the short shaft (29) tightly against the
lower thrust bearing (8).

16



¥

Pull on fong shaft (5) in the direction of the thrust
bearing (6) until the clearance between the
upper and lower screw flanks is removed.

Place a dial indicator button against the exposed
face of the long shaft {(5) at the front of the pump.

Turn thrust bearing adjusting sleeve (8) clock-
wise until screw flanks make contact on the op-
posite side.

Record total indicator n;ovement. This will be the
total flank clearance. Divide total flank clearance
by 2.

Repeat Step No. 2.

9. Repeat Step. No. 4.

10.

Slowly turn thrust bearing adjusting sleeve (8)
clockwise and observe indicator movement.
Stop turning whenindicator reads 'z of total flank
clearance. This now means that the flank clear-
ance will be equal on both sides of the screw
flank.

17

11.
12,

13.

NOTE: Thrustload will be in the direction of the
thrust bearings assuring no metal-to-
metal contact between the screw
flanks.

Retighten setscrew (7), stake with a prick punch.

Backoff lower hex boit (1) in rear head cover (3)
2 turn. While holding hex bolt (1) in position,
tighten Hydra-Lok nut against the face of the rear
head cover (3).

Tighten upper hex bolt (1) in rear head cover (3)
hard-up against shaft (5), then back off % turn.
While holding hex bolt (1} in position, tighten
Hydra-Lok nut against the face of the rear head
cover (3).

The setscrews (7) which lock the thrust bearing
adjusting sleeve (8) against rotation is shown on
top for the purposes of illustration. In actuality,
there are two setscrews which are located on
either side.



8-12 PACKING INSTALLATION
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8-13 MECHANICAL SEAL
INSTALLATION & REMOVAL
(Typel)

Refer to Dwg. #SK-3178

INSTALLATION

1.

If the pump has a double mechanical seal, install
the inboard stationary portion of the seal with its
“O" ring and ring (59) prior to installing the thrust
bearing adjusting sleeve (9). Continue with Step
10 of 8-2 or Step 11 of 8-4 as appropriate.

Upon completion of Step 16 of 8-2 or Step 18 of
8-4, install the rotating portion(s} of the mechani-
catl seal (56} onto the shaft. If the pump has a
double mechanical seal, make sure that the anti-
rotation pin(s) on the inboard seal are inserted
into the mating hole(s) of the outboard seal.

Instail the stationary seal ring into the gland (57).

If the pump has a single seal, position the rotat-
ing seal assembly so that the set screws line up
with the center of the access hole in the thrust
bearing adjusting sleeve (9). Tighten the set
screws. If the pump has a double mechanical
seal, do not tighten the setscrews at this time.

Mount the gasket (58) and the pilot ring (61) onto
the gland (57).

Mount the above on the thrust bearing adjusting
steeve (9) making sure that the gasket and pilot
ring remain in their proper positions.

. Secure the gland with nuts (27) and washers

(41).

If the pump has a double mechanical seal,
tighten the set screws which secure the rotating
seal assembly through the access hole.

REMOVAL

1.
2.
3.

Remove nuts (27) and washers (41).
Remove gland {57).

Loosen set screws which secure the rotating as-
sembly of the mechanical seal (56) to the shaft.
Access to these set screws is gained by remov-
ing pipe plug (11). The shaft must be rotated to
loosen all set screws. If the pump is fitted with
double mechanical seals, only the outboard
seal is setscrewed to the shaft. The inboard seal
is secured against rotation on the shaft by a
pin(s) interlocking the two seals.

Remove rotating seal(s) from the shaft.
Remove gasket (58) and pilot ring {61).

Remove stationary seal ring(s) after completion
of disassembly.

19

8-14 MECHANICAL SEAL

INSTALLATION AND REMOVAL

(Type N)
Refer to Dwg. #SK-3179

INSTALLATION

1.

7a.

7b.

8.

If the pump has double mechanical seals, install
the inboard stationary portion of the seals with
their “O”" rings and ring (72) prior to installing the
stuffing box housing (15) onto the body (1).

Install gasket (55)'and stuffing box housing (15)
onto the body (1) with the bolts (4), aligning with
dowel pins (3).

Install the rotating portion of the mechanical
seals onto their respective shafts. If the pump is
fitted with double mechanical seals slide the
rotating portion of the seals into the stuffing box
until they seat against the inboard stationary
seal ring insuring that the antirotation pins on the
inboard seal are inserted into the mating holes of
the outboard seal. If the pump is fitted with single
mechanical seals, slide the rotating portion of
the seals only part way into the stuffing box in-
Isuring that they are accessible to be positioned
ater.

Install the stationary portions of the seals with
their “O” rings into the glands (70).

Mount the gaskets (71) and the pilot ring (73)
onto the gland (70).

Slide the above onto their respective shafts mak-
ing sure that the gasket and pilot ring remain in
their proper positions. Do not secure glands or
set the rotating portion of the mechanical seals
at this time. Continue with step 6 of 8-6 or 8-8 as

appropriate.

Double Mechanical Seals Only

Upon completion of step 21 of 8-6 or step 22 of
8-8, secure the glands (70) with nuts and
washers. This will properly position the rotating
portion of the seals insuring balanced compres-
sion of the two seals. Tighten the set screws
which secure the rotating seal assemblies
through the access hole in the housing.

Single mechanical Seals Only

Upon completion of step 21 of 8-6 or step 22 of
8-8 position the rotating portion of the mechani-
cal seals so that the set screws line up with the
center of the access hole in the housing.
Tighten the set screws which secure the rotat-
ing seal assemblies through the access hole in
the housing.

Continue with step 23 of 8-6 or step 24 of 8-8 as
appropriate.



REMOVAL ical seals, only the outboard seal is setscrewed
to the shaft. The inboard seals are secured

1. Remove nuts and washers which secure glands. against rotation on the shaft by pins interlocking

2. Remove glands (57). the two seals.

3. Loosen set screws which secure the rotating 4. Remove rotating portions of the mechanical
portion of the mechanical seals to their shafts. seals from the shafts.

Access to these set screws is gained by remov- ilot ri

ing the pipe plugs in the stuffing box housing 5. Remove gas.ket (71) and.pllot fing (73). .
(15). The shaft must be rotated to loosen all set 6. Remove stationary seal rings after completion of
screws. if the pump s fitted with double mechan- disassembly.

20
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9-1 PARTS INFORMATION VW025 VW035 V043 VW053 VWO70 VW00
THRUST BEARING T-602-201 T-606 T-612 T-614 T-625 40TP-114
Roliway Rollway Rollway Roliway Rollway Torrington
RADIAL BEARING MR-16/M1-13 MR-22/M1-18 MR-28/M1-24 MR-28/M1-24 MR-44/M1-36 MR-52/M1-44
McGil McGill McGill McGil! McGill MceGill
Shaft Fit .00001/.0009 .0000/.0010 ,0000/.0010 .0000/.0010 .0000/.0014 .0000/.0014
 Loose/Tight Loose/Tight Loose/Tight Loose/Tight Loose/Tight Loose/Tight
Housing Fit .0012/.0000 .0012/.0000 001270000 .0012/.0000 .0013/.0002 .0015/.0000
Loose/Tight Loose/Tight Loose/Tight Loose/Tight Loose/Tight Loose/Tight
SLEEVE BEARING 05600053/P110A 056C0054/P110A 056D0056/P110A 056C0058/P110A 056C0057/P110A 056C0059/P110A
0.D. 1.3151.318 1.753/1.754 2.253/2.254 2.253/2.254 3.253/3.254 3.628/3.629
1.D. (before installation) 947/ 948 1.260/1.261 1.631/1.633 1.760/1.761 2.260/2.261 2.884/2.885
1.D. (after installation) 943/ 945 1.256/1.268 1.620/1.631 1.756/1.758 2.256/2.258 2.880/2.882
STUFFING BOX OIL SEAL (Type N) Victor 62286 Victor 62334 Victor 62370 Victor 63247 Victor 62542 Victor 62606
FRONT HEAD OIL SEAL (Type N) Victor 62238 Victor 49296 National Victor 63550 Victor 62193 Victor 49026
Type 331079
“0" RING (THR. BRG. ADJ. SLV.) 2-132 2-227 2-234 2-235 2-155 2-256
PACKING TYPE
(TypeN) SIZE % sq.x17%1.D. % sq.x1'2LlD. 3.8sq.x1%1.D. % sq.x21.D. Y289.x31.D. %esq.x3v21.D.
No. of RINGS 10 10 10 10 10 10
STUFFING BOX LENGTH 2s 2'e 2% 24s 3%s 44
1.D. 1/873/1.875 2.281/2.286 2.531/2.536 2.781/2.786 4.031/4.036 4.656/4.661
SHAFT DIAMETER 1.1241.125 1.499/1.500 1.749/1.750 1.999/2.000 2.999/3.000 3.499/3.500
LANTERN RING TO END 1% 1% 1% 11%s 28 2%e
PACKING TYPE
{TypelL) SIZE % 50.x% L.D. 36 5q.x1146l.D. Y8 89.x1%s1.0. ¥ 5q.x2% 6 L.D. Y259.x2%s 1.0, % 8q.x2% |.D.
No. of RINGS 5 5 5 5 5 5
STUFFING BOX LENGTH 2% 2'%s 2% 2% 3% 4%s
1.D. 1.498/1.500 1.827 /1.829 2.187/2.189 2.249/2.251 3.188/3.190 3.875/3.877
SHAFT DIAMETER 749/ 750 1.0615/1.0625 1.4365/1.4375 1.499/1.500 2.1865/2.1875 2.624/2.625
LANTERN RING TO END 1% 1%s 1% 15 2% 212
GASKETS PUMP Vba Yoa Voa Yo Voa os
MECH. SEAL (i fitted) Ve Ve Vie Ve lhe Vae
SHAFT DIAMETER @ CQUPLING .749/.750 1.0615/1.0625 1.4365/1.4375 1.499/1.500 2.1865/2.1875 2.624/2.625
PUMP CLEARANCES ~ FLANK .003/.0055 .004/.008 .005/.0095 .006/.012 .008/.016 .0107.022
(TOTAL) DIAMETRAL 0035/.0085 .004/.008 .005/.0095 007,011 .008/.0135 0117.015
MAXIMUM TORQUE (inibs.) 628 1368 2454 3740 6980 17658
ROTOR WK2 (LBS./FT3 L 076 425 .898 2.87 13.47 10.50
N 084 455 956 2.93 14.50 62.10
WEIGHT (Pump Only) L 130 210 340 510 1170 1870
in Ibs, N 150 240 370 550 1210 1970




9-2 MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS

2502 N 2502 {Type N)
PART oo | oaelmel | ZMEY | EaelREL | e sTiet
BODY AD10A BO61A AQ10A BO61A B407G
G232V

SCREWS AQ10A A010A AO010A AO010A B407U**
SHAFTS FOG0A FOG60A FOB0A FOG0A G232A
FRONT HEAD AD10A B061A AQ10A AD10A AD10A
REAR HEAD AD10A BO61A AOD10A BO61A B407A
GLANDS B8407A B407A B407A B407A B407A
TIMING GEARS F164A F164A F164A F164A F164A
THRUST COLLAR AD10A AO10A AQ10A A010A P110A
STUFFING BOX HSG. AQ10A BOG1A B407A
* All except VW100
*VW100

WARREN SPEC. EQUIVALENT ASTM SPEC.

AQ10A A48 Class 35

B0O61A Mod. 1030 NT 250BHN

B407A A743 Grade CF-8M

B407G A743 Grade CF-8M

B407U A743 Grade CF-8M

FO60A Type 1144

F164A Type 4140

G232A A276 Type 316

G2320 A276 Type 316

P110A High Strength Babbitt Graphite

SUFFIX DESIGNATOR (In-Process Treatment)

A — noin-process treatment

G — Industrial hard chrome

U — METCC 16C hard-surface coating {Cr-Ni-B-Mo)
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9-3 APPROXIMATE DIMENSIONS

Y2 pipe tap. body jacket

connections (optional 7 Y4 pipe tap (top & bottomn),
VW025 — 53 TYPE L&N when additional heating stuffing box connections for
or cooling medium is tantern ring {for mechanical
required around body} seal applications see note &}
All holes in flanges straddle centerlines, ce
Right hand suction location (as shown) is standard. : ' HL ——————HT
Left hand suction location is also available on request. -\ /

Rotation of pump is counterclockwise viewed from driver end.

Ail dimensions in inches. Do not use for construction

purposes uniess certified. i ] = - -
@ VWO25—N & L has (1) V2 NPT nearside & (1) ¥2a NPT (@ : f ]J:‘_ D D
tarside. N EB*Q
A Use one Y pipe tap in each gland for flushing ] ‘ -\
mechanical seal. I 1
B Use one % pipe tap in gland for flushing mechanical seal. " \ E
TYPE N Y (2} @ ¥z pipe connections
Clearance required for cocler connections nearside
ramoval of rotor {standard for Type N pump)
i Va pipe tap gage (4) ¥ pipe tap, use one §
Y tap gage ' : pipe tap, or
co;n‘?alfl?un ?,S,Side) - connection (farside} X lantern ring connection on
. type L pump (for mechanical seal
_}' HL! Discharge t applications see nole &)
T—- D ~—I i
\ / | z | N
B 1 .ﬁs" ]
o gl O
19 D
Suction ' HD
! t
} . ! 1 HG ] \ l 4
] ! A I
e HE HE ~] () H-H
‘ r“ HP -] .J‘ Holes
L HA
HA
TYPE L
PUMP SIZE USAS FLANGES COUPLING PUMP SHAFT
& TYPE DISCHARGE | SUCTION CP D HL | HT U’ KEY SIZE AT X z HL' EXTENSION
300# 150 PUMP END @ COUPLING
VWO025-L 2 2% 24, 17% 21 2%
2| 6 T | mesaxzr | 6w | 1 -
VWO025-N 2 2% 28V 21% g . 24% %
VWO35- 2% 3 287, 19 24'% 2%
’ | 8 1o0as | wsaxz | | 1
VW035-N 2% 3 33% 24 ” : 29% 4
VW043-L 3 4 34 22% 29 3%
9 Moo | wsoxy | 8w | 17 -
VWO043-N 3 4 38% 26%a : 33 4
VWO053-L 4 6 38%. 25%s 1,500 33 4
10% 1‘499 % SQ. x 2" 9l 1 2
VWO53-N 4 6 42'hs 29% ’ 36% 4%
FLANGE DIMENSIONS FLANGE DIMENSIONS
—USAS— 150# FLAT FACE —USAS— 300# FLAT FACE
NO. SIZE |} THICK- NO. SIZE | THICK-
10. 10D |BC. HOLES | HOLES | NESS ID. 1 O.D. |B.C. HOLES | HOLES | NESS
2 7 5% 4 Y " 2 6% {5 8 ¥a fa
3 7% |6 4 ¥a Y3 2% 7% | 5% 8 % 1
4 2 7% 8 ¥a YShe 3 8% | 6% 8 i 1%
6 I 9% 8 s 1 4 10 77k 8 e 1Y%

23



8-3 APPROXIMATE DIMENSIONS

MQTOR UNIT SELECTION
FRAME DIMENSIONS PUMP SIZE & TYPE
NO. [*2 u KEYWAY { VW025-L | VW025-N | VW035-L | VW035-N | vW043-L [ vW043-N [ vW053-L | VWO053-N
1437 13% 875 3he x Y32 AA1l c AAB CCé
145T 13% B75 Yhex ¥z | AAI CcCt AAG CC6
1827 147, 1.125 Yax e AA2 ccz2 AAT CC7
1847 157%s 1.125 Vax AAZ CC2 AAT CC7
2137 17% 1.375 Shex % | AA4 CcC4 AAB C(C8
215T 19% 1.375 Shex % | AA4 CC4a AAB cC8
2547 23 1.625 Y x s B B1 D Di B89 DD9 E E1 GG1 EE9 GGS
256T 24%, 1.625 ¥ x e BBt D D1 BAY D D9 EE1 GG1 EE9 GGY
2847 25%, 1.875 Yax Ya BB3 D D3 BB11 DDtt EE3 GG3 EE11 GG
284TS 24% 1.625 ¥ x e B B5 b D5 BB13 DD13 E E5 GGS5 EE13 GG13 {
2867 27 Ya 1.875 Vax Va B B3 D D3 BB11 D D11 EE3 GG3 EE1 GG11
286TS 257 1.625 ¥ % e B B5 D b5 BB13 DD13 EES G G5 EEt3 GGt3
3247 2813, 2125 Vax B B& D D86 BB14 DD14 EEB G G6 EEt4 GG14
32478 27%s 1.875 Vax Ya B 87 D D7 BB15 D D15 EE7 GG7 EE15 GG15
3267 30%e 2125 Ya x Ya BB14 DDt4 E E6 G G6 EE14 GG14
326TS 28734 1.875 Yax Va BB15 DD15 EE7 GG7 EE15 GG15
364T 32% 2.375 % X e FF1 HH1 FF? HH7
36475 30'% 1.875 Yax Vs FF2 HH2 FF8 HH8
365T 33% 2.375 Ha X %e FFt HH1 FF7 HH7
365TS 314 1.875 ax Va F F2 HH2 FF8 H H8
4047 36% 2875 ¥ x % F F4 HH4 FF10 HH10
40478 33% 2125 Vax Ya F F5 HH5 F Fi1 HH11
4087 38% 2.875 Y X s FF4 HH4 F F10 HHtD
40575 35% 2125 Yax Ya FF5 HH5 FF11 HH11
*Varies with type of enclosure DIMENSIONS
and motor manacturer.
All dimensions in inches. UNITNO. Tf?d)f HB | HF | HA | HD [ HE | HG | HO [ HR | HH| HP
Do e e corsineten [T, ARz, And 28 PP 1P B T ar [10n] o
AABG, AAT, AAB 19 12V 163 | 74
BB1, BB3, BB5, BBG, BB7 21 54 30 122 6 155 | 7
BBgo, BB11,8B13, BB14,BB15 23 14 7% 7V
CC1,CC2, CC4 17 |50l s 11 av, |14% | 8%
CCe,CC7,CC8 19 2% 16% |
DD1,0D3, DD5, DD6, DD7 21 59 34 18 12V2 7% | 8 15% 1 8% | 1575 112
DDg,DD11,0D13,DD14,DD15 23 14 17% 1 TV
EE*, EE3, EES, FE6, EE7 23 | gl 39 13% 4y, |17% 110
EE9,EE11,EE13,EE14, EE15 25 15 19% | 9%
FF1, FF2, FF4,FF5 26 68 40 14% B 8% | 113%
FF7,FF8,FF10,FF13 | 28 16 20% | 9
GG1,GG3, GG5, GG6, GG7 23 | g6 | 43 13% 4y, 172|114
GG9, GG11,GG13,GG14, GG15 25 15 19% | 8%
HH1, HH2 HH4, HHS 26 71 a4 142 51 1872 | 113
HH7, HH8, HH10, HH11 28 16 2031 9
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9-3 APPROXIMATE DIMENSIONS

25

MOTOR UNIT SELECTION
FRAME DIMENSIONS PUMP SIZE & TYPE
NO. c* U KEYWAY | VW025-L{ VWO25-N | VWO035-L | VWO035-N | VW043-L [ VW043-N |VW053-L VW053--N—
182 13, 875 e x Va2 AA3 CC3 AAG CCo
184 14%e 875 Y16 X Y22 AA3 CcC3 AAQ cco
213 17V 1.125 Yax Ve A AL CCh AA10 cci1o
215 18% 1425 |+ VYax'h AAS CcC5 AA1D &cto
2541 22%e 1.375 %he X a2 BB2 DD2 BB10 DD10 EE2 GG2 EE10 GG10
256U 24%he 1.;;»75 She % Yoz B B2 D D2 " BB10 D10 EE2 G G2 EE10 GG10
2840 26s 1.625 ¥ x e 8BB4 D b4 BB12 DDz EE4 GG4 EE12 GG12
| 286U 27%e 1.625 Yo x *he BB4 ] D D4 BB12 oD12 EE4 GG4 EE12 GG12
\_1243 26% 1.625 ¥ x e B B8 D D8 BB16 DD16 EEB GG8 EE16 GG16
324U 20 1875 Va X Va BB7 0 D7 BB17 DD17 EEY GG7 EE17 GG17
3268 28" 1.625 Yox3he | BBB D D8 BB16 DD16 EEB GG8 EE16 GG16
326U 30% 1.875 2xVa | BBY D D7 BB17 DD17 EE7 GG7 EE17 GG17
364U 33 2125 Vax s FF3 HH3 FF9 HH9
364US 30% 1.875 2 %X a FF2 HHZ2 FF8 HH8
365U 34 2.125 Yax Va FF3 HH3 FF9 HH9
365US 31% 1.875 V2 X Va FFe HH2 FFB HH8
WU 362 2.375 Y8 % 3N FF6 H HE FF12 HH12
404US 33% 2125 Ya x Va FF5 H H5 FF11 HH11
}_iOSU a8 2.375 % X %he FF6 H HE6 Fr12 HH12
405U8 35% 2125 V2 x Va ‘FF5 HH5 FF11 HH11
DIMENSIONS “Varies gnh type of enclosure
UNIT NO. s | el ue [Ha {HD [ HE [HG |HO | HR || we eemormaReEr
o deneions nnches
::22 22?0 :; 45 a7 1;1/2 4% %%ﬂ purposes wnless certified.
BB2, BB4, BB7, BB8 N 54 30 122 6 _‘L5% 23
BB10, BB12, BB16, BB17 23 14 177 | 1%
CCa, CCs 17 1 p| a 11 an | 19% | 2% |
&9, CC10 19 12% 1636 | 134
DD2, DD4, D7, DD8 21 59 a4 18 12V 7% | & 15% ] 2% 516l 112
D010, DD12, bD16, DD1Y 23 14 17hR| 2
EE2, EE4, EE7, EEB 23 63 39 @2‘ Al 17161 6
EE10, EE12, EE16, EE17 25 15 19% | 3%
FF2, FF3, FF5, FF6 26 68 40 14 A EB"_L
FF8, FF9, FF11, FF12 28 16 20% | 3%
GG2, GG4, GG7, GG8 23 66 43 13'% A1 i?l/?_ 6
GG10, GG12, GG16, GG17 25 15 193% 1 3%
HH2, HH3, HH5, HHE 26 71 44 ‘Mi 51 18v2 | 6
HHB, HH9, HH11, HH12 28 16 203 | 3%



9-3 APPROXIMATE DIMENSIONS

VWO070 — 100 TYPE L&N

All holes in flanges straddle centerlines.
Right hand suction tocation (as shown) is standard.
Left hand suction location is also available on request.

Rotation of pumps is counter Clockwise viewed from
driver end.
All dimensions in inches. Do not use for construction
purposes uniess certified.
A Use cne % pipe tap in each gland for flushing
mechanical seal.

W Use one Ya pipe tap in gland for flushing mechanical seal.

Clearance required

for removal

Suction

/Dlscharge
|—- X e
\.

P —— ——| Ya pipe

of rotor

% pipe taps, body jacket

connections top & bottom

{optional —when additional
heating or cooling medium
is required around body.}

% pipe tap (top & botiom),

stuffing box connections for
lantern ring {for mechanical
seal apptications see note A

c

connection on Type L pump. (For mechanical

— cP -
HL ————=p— HT
-,
4]
ur
S I
— l/_—ﬁ ) - l —
, : T
\u‘,/ &
. A _h-
L |
| L
TYPEN - {2) ¥2 pipe connections
cogler connections nearside
(standard for Type N pump)
\‘ < (4} Y pipe tap, use one for lantern ring
| seal applications seenotem )

£

HM

[; ; tap gage 11
L _| connection i
HE ==HE {tarside} i
HA —— {
HF »————-—l (6)
i H-H
Va pipe tap gage A - Holes
connection {farsid
ion {tarside) TYPE L
PLMP SIZE USAS FLANGES COUPLING PUMP SHAFT
& TYPE DISCHARGE | SUCTION CP D HL HT U KEY SIZE AT X Z HL' EXTENSION
3004 1504 PUMP END @ COUPLING
VWOT70-L 8 10 |52, 331 31875 45 4%
12% 18 1HSQ.x3" | 16 | 2%,
VWO70-N 8 10 |57%, 38% | | 2.1865 50V 4%
a
VWI00-L, 10 12 16311 40'% 2 6250 56 5'84¢
17 ' %5Q.x4” | 19 | 3% ‘-—{
VW100-N 10 12 170%. 47 26240 | Ry 6
FLANGE DIMENSIONS FLANGE DIMENSIONS
—USAS~ 150# FLAT FAGE —USAS - 300# FLAT FACE
NO. siZe | THICK- NO. SIZE | THICK-
1D 1 ODBC ioies | voes | Ness | | M| O |BC) yores | noles | NEss
10 ] 16 [14%] 12 1 19, g [15 |12 12 1 1%
1219 [1i7 | 12 1 R EANRE 1% | 1%
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9-3 APPROXIMATE DIMENSIONS

-
UNITNO. DIMENSIONS
MAX. HM* HB HF HA HD HE HG HO HR HH HP
IH1,112, 13, H4, 116,117, 19 28 78 371
JJ1, 443, JJ4 30 89 1 43
KK1, KK2,KK3, KK4 KK&, KK7,KKS 28 83 40 17 23% 133
LL1, LL3, LL4 30 95 45
MM1, MM2, MM4 i 33 89 43 54 10% av 1 17
NNT, NN3, NN4, NN5 34 a7 47
001, 002, 004 33 96 | 46%
PP1, PP3,PP4, PP5 34 104 50%2 21% 29% | 173%
RR1 34 106 51%
551 34 112 54ve
*Varies with type of enclosure
MOTOR UNIT SELECTION and motor manufacturer.
Fm%ME CIMENSIONS PUMP SIZE & TYPE All dimensions in inches.
- c* U KEYWAY | VWO70-L | VWO070-N | VW100-L | VW100-N Do not use for construction
2841 | 25% 1875 | %x'a 1 K K1 purposes unless certified.
. 284TS 24% 1.625 % X e 12 KK2
3 286T 27 s 1.875 Vo x Va in KK1
286TS 257 1.625 ¥ x Ye 12 KK2
3247 28'%, 2.125 Yo X a 113 KK3
32475 275% 1.875 Ya x Va 114 K K4
3267 30%e 2125 Vo x Va 113 KK3
326TS 283, 1875 Vo x Va 114 KK4
364T 32% 2375 % X e 116 K K& M M (o3
364TS 30" 1.875 Vo x Vs 17 KK7 M M2 o0z
365T 33% 2.375 % % %he 116 K K& M M1 0 0Ot
365TS 31'% 1875 Yo x Vs 17 KK7 M M2 ooz
4047 36% 2875 | ¥%x% JJ1 LL1 N N1 P P1
40478 33% 2125 Yhex 119 K K9 MM4 004
405T 38'% 2875 Yax Ve J Li N N1 PP
405TS 35% 2125 Ya X Va e K K9 MM4 004
4447 427 3.375 e % e JJ3 LL3 N N3 P P3
444TS 38% 2375 % % %he JJ4 L4 N N4 P P4
4457 44 3.375 R T JJ3 LL3 NN3 PP3
44578 40% 2375 % X 5he JJ4 LL4 N NS FP5
4477 47% 3.375 s X e JJ3 LL3 RR1 S 81
4497 48% 3.375 s % he RR1 S8
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9-4 MACHINERY RECORD SHEET

N e I
Screw % Screw A2 Iﬁ' n
(6) (9
|
Screw
Screw e o 0.0.
0.0 ] 1
P —a
|
2
2 — |
. 2
3
L . 2
B ¢ 0 L )
| ! ’__]
3 Screw Screw
SCREW NO. 1 " "
Q.D. ACT. REQ"D.
DY BORE ACT REQ*D. FINISH
SCREW 0. 2
0.0. AET. REQ*D.
BODY BORE ACT. REQ*D. FiMi3H
TOTAL FLANK CLEARANCE
SCREWS 1 4 2 ACT. REQ°D.

Screw #1 Screw 42

RUNOUT
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8-5 BEARING INSTALLATION JIG
FOR CARBON SLEEVE & ROLLER BEARING

OUTER ROLLER BEARING SLEEYE BEARING
JIG END JIG END 7
]
f _ Fo!
E D - — - AN B c
DLA. DiA- DlA. DiA. Dik.
et~ (3 —. 1 —tnd fo— [
8

fo— H —»

JIG DIMENSIONS

P +.002 +.002 “ | so02 | r.o02 N ! .
VW-025 | 0.934 | 1.303 13 10990 | two | i3 | 2 |21 7
w-035 | 1.247 | 1.7%0 20 | 1.3s | rees | 2p Fip | 0d 9
YW-043 1.620 | 2.240 3 7w | 2302 | 22 g (13 ] 10
w-053 | 1.747 | 2.240 3 | t.7wo | 2.302 | 3 PO I T
wW-070 | 2.247 | 3.200 v | 2740 | 3.0 | 33 [13 |z | o
w-100 | 2.871 | 3.615 wy | 3w | wawo f uwd (43 fo2p |2

NOTE - Brass covers should be installed over
Jig ends when using a hammer or press, Damage
to jig ends would result in faulty bearing
installiations.
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SECTION 10 — TROUBLESHOOTING

Symptoms Possible Cause of Trouble
Pump does not discharge ... 1-2-3-4-17-18-19-24
Insufficient discharge ... 2-3-4-5-6-11-14-16-18-19-24
EXCESSIVE 10ad ON AHVEN ....vecrreee et er e e ems s s a b e se e e 12-14-15-19
Loss of suction (after period of satisfactory operation) ... 2-4-7-19-24
Hammer, noise, VIBFAtion ..........c..ccooiecmiinieninncerse et 7-8-9-10-13-19-20-21-22-23-25

Pump not primed

Suction lift too high
Starved or impaired suction
Air leaks in suction

Insufficient NPSH (hot liquids)

Foot valve or strainer too small or plugged
Air or gases in liquid

Suction velocity too high

Abrupt changes of direction in suction piping/velocity too high
10. Insufficient immersion of suction piping

11. Liquid less viscous than specified

12. Liquid more viscous than specified

13. Discharge line obstructed

14. Discharge pressure too high

15. Speed too high

16. Speed too low

17. Incorrect rotation

18. Relief valve improperly set

19. Mechanical defect (inspect pump)

20. Relief valve chatter

21. Improperly supported piping/piping strain
22. Improperly constructed foundation/grouting
23. Cavitation

24. System valves and/or controtler operating improperly
25. Mechanical defect (driver)

CoNIORLND=

30



SECTION 11 — REPLACEMENT PARTS

11-1 GENERAL

Your inventory of spare parts should be based upon
the application and the importance of continued op-
eration. The quantity of spares will also vary with
number of units in operation with interchangeable
parts. The more units you have, the fewer spares per
unit will be required. Individual replacement parts or
spares can be ordered as needed when down time is
not critical.

11-2 ORDERING INSTRUCTIONS

When placing an order for replacement parts, please
provide the following information with your order:

1. Original order number pump was sold on.

2. Serial number of pump. (Example: No. 72345)

3. Type of pump. {(Example: Series 2501 VW0258-
NFP)

4. Name of part required and part number from
drawing (Pc. 58, roller bearing)

5. Quantity required.

6. Purchase order number.

7. Complete shipping and invoicing instructions.

3



LIST OF PARTS — SERIES 2501 — TYPE L — 025, 035, 043, 053
SECTIONAL ASSEMBLY DWG. A-2304

ltem No. Part Gty Req'd
1 Body ..o,
2 PIpePlug ..o, 2
3 Dowel Pin ... 4
4 HexBolt ..o, 16
5 Gasket ..o, i
6 FrontHead ..o, 1
7 Sleeve Bearing ...............cccovevvveeeinennnn.. 2
8  ThrustBearing .......ccccoceeeiiininniniiinnae 2
9  Thrust Bearing Adj. Sleeve ..................... 1
10 O-RiNG .o, 1
11 Pipe Plug ..o 5
12 Mounting FOot .......ccccvivvnveececien e 1
13 Cap Screw 4
14 Set Screw .. 2
15 Pipe Plug .......... 2
16 Pipe Plug .......... 2
17 Nameplate 1
18 Drive Screw .......cccovrreeceeee e, 2
20 Packing ........c..ccocecniimnvinnsrencs e, 5
21 tantem RiNg ... 1
22 Gland ..o 1
23 RearHead ...........ccovmreeeeieee. 1
24 Rear Head Cover ............ccocvveereviecinenne 1
25 Hex Bolt .......oveeeeeeeeee e 6
26 StudBolt ..o, 2
27 HexNut ..o 2
28 Long Shaft .........ocoeemrerece e 1
*Optional jacketed body

32

htem No.
29

30
31
32
33
34
35
36
37
38
41
42

Part Gty Req'd
Short Shaft ......c.oocoveeciiciiicirer e 1
SCIEW ..ot rvsr e esres s e e 2
PIStON oo, 2
KBY it 2
Timing Gear ........ccocveececieece e 2
KB e e 2
SPACEY ...t e 2
Groove Pin ..o 2
KBY it 1
Pipe Plug 1
Washer 2
Pipe Piug 4
Gasket 1
Gasket 1
Roller Bearing ... 2
Pipe Plug 2
Pipe Plu 2
Mounting Foot (Jacket) 1
Gasket 2
Body Jacket Cover ........ccoveecieecee e 1
Hex Bolt ... 10
CapsSCreW _...ooiceeeeee e 10
PipePlug ... 1
Adjusting Bolt .........ooceevcrnirie 2
Hydra-Lok Locknut ............ccooeveiecinannne. 2
Balancing DisC ......ccccoeeeimvvrenieeeeenin e 4
SOtSCIEW ...oooierecceeeener e 8

@
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LIST OF PARTS — SERIES 2502 — TYPE N — 025, 035, 043, 053
SECTIONAL ASSEMBLY DWG. A-2305

ftemNo.  Part QtyReq'd KemNo.  Part Qty Req'd
1 BOAY ..o 36 Groove Pin ... 2
2 PIipe PlUg ..o, 2 37 KBY oot 1
3 Dowel Pin ... 4 38 ROl Pin ..ot 4
4 HexBolt ... 16 39  PipePlug ..o, 1
5 Gaskel ... 1 40 Vent & Fill PIUg .....ccoverceeerereees 1
6  FrontHead ..o 1 41 Sight GIass .......ccccieriivineieccieeee 1
7  Sleeve Bealing ........ccoeericrrininieenienne 2 42 QilSeal .ot
8 ThrustBearng ............vmevevevenene. 2 43 QilSeal .o
9  Thrust Bearing Adj. Sleeve ...........ccceno.e. 1 44 Hex Bolt ...
10 O-RiNG .o o1 46  Spacer ......
11 PipePlug ... 5 47  Washer ........
12 Mounting Foot ...........coiinincicncvcninns 1 48  Oil Cooler
13 Cap SCrew ............cccovceeviireee e 4 49 Hex Plug
14 Setscrew ... 2 50  O-RiNG ...cooromriereirire et
156 Stuffing Box Housing .......coccoccoeiieeneee. 1 51 Female Conn .......... SRR UPUTUP 2
16 Pipe PIUg ..o 2 52 UNION .oovcee e 2
17 NamePlate ...........ccooiieirie 1 53  Tubing ..o 1
18 Drive SCrew ..........ccoceveecmnmrnrvrrneseeecenens 2 54  Gasketl ..o 1
19 PipePlug oot 2 55  Gasket ..o 1
20 Packing .......ccoueviiiin e 10 56 Gasket ..o 1
21 Lantern ... 2 58 RollerBearnng .......ooocviiiiennniinicnan 2
22 Glangd ... e 2 60 Mounting Foot {Jacket) ......................... 1
23 RearHead ..............ccccooincninininienene 1 *61 GASKEE ...t 2
24 Rear Head Cover .........ccoevviiciininennnns 1 *62 Body Jacket Cover .........oooeiiinninecenns 1
25 HexBolt ..........c.oociccmrccciee, 6 63  HexBoM ..o 10
26  Gland SwingBolt ..........c.covrrviciiiennn. 4 64 CapsCrew ....c.occcccvcrcneeni e 10
27  HexNut .......... . . 4 65 Plpe PlUg oo 1
28  Long Shaft ...... ... 1 *66  PipePlug s e 2
29  ShortShaft ... 1 68 Bracket Seal [ 1
30 SCrew ... 2 75  AdjustingBolt ... 2
31 Piston ... 2 76  Hydra-Lok Nut ... 2
32 KBY oottt 2 80 Taper Pin ..o, 2
33 Timing Gear ........ccccecevvvevvccireieeeeen 2 81 Balancing DisSC ........cocccinieviiccciiniiinns 4
34 KEY vttt e 2 82 SetSCrew ..o 8
35 SPACET ... 2
*Optional jacketed body

34
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v 3 ] 2 | 1

’_ N[CRD REVISIONS MICRO
~2a05 l h ONE]LTR) DESCRPTION ATE APPROVED FiLM
& | MOTES L & W WERE SACKOFF 1/7 TURN, ross | s [inerem
_ B 7 WAS TG GLUE 10, ) 3N ) N
-, WB St ot ST Belets 31 s e |a 1em
% © | NOTES LIM WERE BACKOFF )/8 TURW. CELETED
¥ WOTE 5 MOTE 7 WS CLE
- WASHER. ETC.. VIEN B-D WAS YIEN A-A.
ADDELT VIEW h-p REPLACING WOJE 5. P |4
WAS'LOCKRUT. DELETED PCTS 77 4 76.FC,
Wy s B8 WAS THR, BRG  FABREEKA WASHER. vaves s feos ey

EEWL NOTES
I LETF VE 0. A5 E TIKING GEARS [33] DN Sﬁhqu
- %“T%I! IEE I’ GLLER ms T INTO AUJSTING SLEEYE 13}

A M[N .I&S‘BG.ML. SEmS 130) AND PISTONS L3} ON
w WE FOR CAST IRDM CORSTRI Tmﬂ 4 UsE
IVE FIR STIIK.ESS TEEL CONSTRUCTION.

3. WON INSALLING MEW OR REPLUCENEMT SLEEVE BEARINGS. SET BEARING TO
b DIMEHSION  AS FELLONS:
s X Nt IR
wms X DM, - g
VI3 X' OIM. - I8
W3 X DM = g

ﬁﬁ
>
3
]

SEF GEW. NOTE |

‘nl__Jr\\ | \ _

WIFR SHONING 0IL COOLIRG ARRANGEMENT

MOTE: ¥M25 FURNISHED ¥ITH (11 DKE
01 CCOLER PC. 48
SCALE /B
Y. FLWK CEEARMCE A0 JUSTMENT PROCEDURE
4. LOOSEN THRUST BEARING ADJUSTING SLEEYE SETSCREW (i) B
B BACK OFF THH.ET H‘HING MTING SLEEVE ﬂ!l TURH COUNTERCLOCKWISE.
C. TIGHTEM 751 IN REAR {24) 50 AS 10 LOCK THE
T L e R g e O
D AL OCLONG SHFT (m) Ih THE DIRECTICN GF The TAUIST BEMING £8) WhTI
= — “ B e e et N L Sty Py T2 aopaves, I
£ FLICE A DAL DIEITITOR STy VAT e Exposen PACE 06 T LOKE SUAFT
{126 AT THE Fﬂﬂﬁ
_ — - bl F. TURN THRUST PEA m.u.sr&: SLEEYVE 197 CLOCKNLSE UNTTL SCREF FLANCS MAKE
- TRIACT & E
G, RECORD TOIM TCATOR HU'FLKW THIS WILL BE THE TOTAL FLAMK CLEARMGCE.
+ DIVIDE TOTAL
i Dl i - W REPEAT STEP WO, B.
b L ps == WITE & 1. REPEAT STEP MO, D. =
H J SLOWLY TURM THRUST BEARTMG ADHSTING VE (9) CLOCKRISE AN UBBERVE
B DT ey, ST G el BRTCATOR GEAeR. 17206 TOTA FLuNK
= N v al s I s TiAT T FLO TR Sl Be %ot o0 B
L H - - SIDES OF THE SCREW
' T NOTE
R I ST
/ " RS YEEELIN A BT A
prs N - AGLST K. GETIGUEN SCIRERS | 1 STAE NI 4 PRICK PUNCH
A L L. BACKDFF LONER HEX BOLT (751 IN REAR HEAD COVER (241172 TORM.: A
5
S STAKE_INER RACE (F BOLLER B30, (38) DN SORT SHAFT (29) DMLY WARREN PUMPS INC.
DT ATION SHORH, SIONS ARE 1N ARREM
i e X o)z 5 AYMNIE ] g )+ FOR MECHANICAL SEALS SEF SHEET L NCHES. AWIHG THLE yyonch SEC ASSEMELY -
Fl TOLERANCES L CAC
§ EOAT T ORE: Py} EXTENOIG 0T EEIM T SO0 (1) T 4 i
H R By & %jwln THE WD B IS e FILL e aactions . S
SEE AOTE | A T VR RAsTae S7ael vk OB COMIVALE o
|ANGLEN

A



LIST OF PARTS — SERIES 2501 — TYPE L — 070, 100
SECTIONAL ASSEMBLY DWG. A-2306

RemMNo. Part Qty Req'd
1 BOody ..o 1
2 Pipe Plug ... 2
3 Dowel Pin ..o 4
4 Hex Bolt ... 24
5 Gasketl ... 1
6 FrontHead ........ccccoovvimrrciimrerrcienn e 1
7 Sleeve Bearing .........cccoveevremirvcrcvncrerennn 2
8 Thrust Bearing .........ccccccvcneciieiicnicnnenn, 2
9  ThrustBearing Adj. Sleeve ...........cceuen. 1

10 O-RiNG oot 1
11 Pipe Plug ......ooveee e 5
12 Mounting Foot 2
13 Cap Screw 8
14 Set Screw 2
15 Pipe PIUg ...occorererrcrre e crcrnerereresene e 2
16 Washer ...... .2
17 Nameplate 1
18 Drive SCrew ... .o rrrar oo 2
20 Packing ......ccooocveemiiieiieciccee i 5
21 Lantern RING .....ccornieeeee e 1
22 Gland .....cooeeeviiercr s 1
23 RearHead ..........ccccovveereriiinererenseereranes 1
24 Rear Head Cover ........ccocoovcvvcercicecrinn, 1
25 Hex Bolt .......c.occceemi e vansannes 8
26 Stud Bolt ..........ccoeivririr e 2
27 HexX NUL ...t 2

*Optional jacketed body

36

em No.
28

29
30
31
32
33
34
35
36
37
38
39
41
42

Part Qty Req’d
Long Shaft .....coorrrerrer e
Short Shaft ...

Key ..
Pipe PIUG ....cccooeeereeiin s

Hex Bolt
Pipe PIUG oot
Bearing Plate ........cccoevevimvimciee
Adjusting Bolt .........oovimeivi
Hydra-Locknut ..o
Balancing Disc .....cccoeo e
CapSsCrew ..........ccccevviencnesssrssnerasrasinasss




DEVCON
PLASTIC STEEL 'A°

SECTION d-d

[ 7L
45

5
REWOYED.

GENERAL NOTES:

1. cﬂ“ﬁwm._.wﬁ A I¥E W0, ASSI TIMTHG GEARS (331
ON MO RACE OF xﬂ-_-m ARTHGS 133) ENTO
MDJETIHG SLEF! _ngHz FRON wﬂ [L1A

2 B SERIESRS ot o o g sus
& CTITE #¥0:

IYE FOR STAIMLESS STEEL CONSTRUCTION,

I WHEN INSTALLTNG NEW OR REPLACEMENT SLEEVE BEARIHGS SET BEARING TG "X’
GIM A FOLLOWS:

VRO70 X7 DIM, = 1/8
wioo ‘X' DM < iv8
. FLAMK CLEARANCE ADJUSTHENT PROCEDURE
A’ LODSEN THRUST BEARTNG ADUSTING SLEEYE SETSCREN (i)
B, BACK OFf THRUST BEARTMG ADLISTING SLEEYE (9): TURN COUNTERCLOCKWISE.
[ LOWER HEX BOUT [£3] IN REAR HEAD COVER (24) 50 AS T0 LOCK THE
SHAFT {291 TIGHTLY AGAINST THE LOWER THALST BEARING (3.
'8 X LONO SHAFT 128) IN THE DIRECTION OF THE THRUST BEARING (8}
CLEARANCE BETNEEN THE UPPER AHD LOWER SCREW FLANKS 18

Fogt

~Fu—ﬂ"ﬁ—asgﬂnz>ntzﬂﬁnmnvﬁn=;ﬂpn=ﬂ_-Q.n
! AT THE FRONT OF THE PUWP,
THRUST BEARING STING SLEEVE {8} UNTIL SCREW FLANG
BT 0 nocarse
. ICATOR WOVEMENT, THIS NILL BE THE TOTAL FLANK CLEAR-
ANCE.  DIVIDE TOTAL FLAMK CLEARAMCE BV Z.
. REPEAT STEP MO, 8,
REPEAT STEP NO- &
SLOBLY TURM TWRUST BEARTNG ADLMSTING SLEEVE (9) CLOCKNISE AND DBSI
MHEH ATOR _Scm—ﬂz._..“.m %ﬂ H&mﬂ%ﬂ READS 1/2 OF TOV
ANK CLEARMNCE.  THIS NOW MEANS THAT THE FUANK CLEARMNCE NILL BE
ON BOTH SIDES OF THE SCREW THREAD.
HOTE
ﬁ.ncm.— LOAD WILL BE N THE GIRECTION OF THE
FRUST BEARINGS ASSURING ND METAL -TO-HETAL
CONTACT BETWEEW THE SCREW FLANKS.
K. RETIGHTEW SETSCREM {I4} STAKE HITH A PRICK PUNCH
L. BACKOFF LOWER HEX BOLT (63] IN REAR HEAD COVER (24) {2 TURN,

W TIGHTEN UPPER HEX BOLT [63) IN REAR HEAR COVER (24} HARD-UP AGATNST
SHAFT: THEN BACK DFF .2 TURM,

Tt
B

fRE o omom

S STAKE ITHMER RACE OF ROLLER 8RG. 13%) OM SHORT SHAFT 125) ONLY AMD AT
LOCATION SHOWN,

6. FOR MECHAMICAL SEALS SEE SHEET 2
T

B. CORT THE COWEL PIN (3 EATEMOTNG QUT FROM THE BOOY (1) WITH & RELEASING
AGENT. MAKE SURE THE MATIMG HOLE IS CLEAN, FILL THE MATINGHOLE WITH
DEVLOM PLASTIC STEEL “A' OR EQUIVALENT. -




LIST OF PARTS — SERIES 2502 — TYPE N — 070, 100
SECTIONAL ASSEMBLY DWG. A-2307

Hem No.  Part Qty Req'd
1 BodY oo 1
2 Pipe PIug ..o 2
3 Dowel Pin ..o e 4
4 Hex Bolt ..o 24
5 Gasket ... 1
6 FrontHead ... 1
7 Sleeve Bearing ..........cocceevvrecceeecceeenenn, 2
8 Thrust Bearing .............cccoovvvvveeccccnninns 2
9  Thrust Bearing Adj. Sleeve 1
10 O-RiNG . 1
11 Pipe PIug .......verecerernees 5
12 Mounting Foot .........ccoeeeii s 2
13 CapsCrew .........cccocoeeveececeirceceee e 8
14 SetSCreWw ....voivveieereeeee e 2
15 Stuffing Box Housing .........ccccoecoveeveenennn. 1
16 Washer ... 4
17 Nameplate .............ocoovviiriieieccecciens 1
18 Drive SCrew ......cccccovevievvemnieceneeeeeeee e 2
19 Pipe PIUG ..o 2
20 Packing ......ccccovvccnmiiniericee e 10
21 Lantern RiNG ......cocooveeeeecimince e 2
22 Gland ..o 2
23 RearHead ..........cocoreeeneviercerneeeees 1
24 Rear Head Cover ...........cccocvvveviviveneee 1
25 HexBolt .........covveieciein, 8
26 Gland Swing Boit e 4
27 Hex Nut ................... 4
28 Long Shaft .........ccccveviivcirericrcceeres 1
29 ShortShaft ..o 1
30 SCreW ..o e 2
3 Piston ..c.ovv et 2
32 KEY .ooeciiiiisirnre el re e e e 2
33 Timing Gear ... 2
34 KBY e 2
*Optional jacketed body

Item No.
35
36
37
38
39
40
41
42
43
44
46
47
48
49
50
51
52

Part Oty Req'd
SPACET .o e 2
Groove Pin ... 2
KEY oot eris e 1
ROIPIA ..o 4
Pipa PIug ..ot 1
Vent& Fill Plug .......oooceveeeieeee e 1
Sight Glass ... 1
Oil Seal 1
Qil Seal
Hex Bolt
SPACHN ..eeeiree et
O COOIET e e 2
HexX PIUG .ot 4
O-RiNG ...ovec v e, 4
Female Conn ...........cccocveveniiicciinininnnn, 2
¥nti}t_)n ...................................................... ?

UDING ..o
Gaslrclgt .................................................... 1
GAasKe! ......cocovrrvecer e 1
GAasSKel ..ot 1
Roller Bearing ...........cccovveennmeniinnieenens 2
Gasket .....ccoe e 2
Body Jacket Cover .......cccocovriccvrnninncns 2
HexBolt ..., 32
Pipe PlUg ...o.eerece it 4
Pipe PIUg ..c.ooeeciiririnmcenvni e 2
Bracket Seal Plate ..... L1
Bearing Plate ............ccco e, 2
Adjusting Bolt ..........c.cooiniiiins 2
Hydra-Lok Nut ..o 2
Taper Pin ..ot 2
Balancing DisC ... 4
CapsCrew ..........cccccveeeiemeinninie e 8

™

&
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Wt A B2

REVISIONS WICRO
ZONEQLTR) DESCRIPTION DATE JAPPROVEL FlIuW

& | HOTES L & W WERE BACKOFF 1/7 TURN, 211973 | Ems IR
B | NOTE 2 ¥AS 70 GLUE PC. 81 TO PL. 3.8 6,
ALSO REMOYED PL. B7: & ADDEOD PE, 82 8%, |7079 | cL.  fam 298

LOCKHUT. DELETED
| WA FABREEKA

varea| s buasoowg

&4

POSTTION SLEEVE BRE.

VIEY B-B
TYPICAL (6} PLACES
SEE NOTE &

YIEW SHOWING OTc
COOL THG ARRARCEMENT

GEMFRAL MOTES
1. USING LOCTITE ADHESTVE ¢ Db SHAFTS. &ND OUTER RACE
RIEDNE OF ROLLER BEARIHGS |%6) §
2. WHER ASSEWING SCRENS
ADESTE HR S Mkeste Fn
STATHLESS STEEL COMSTRU
3. WIFN THSTALLING NEW OR REPLACEMENT SLEEVE BEARINGS SET BEARINE T2 'Y DIM  AS FOLLOKS
VD70 CX' DM -

YWIDD X' DIM,
4, FLANK CLEARAWCE ADJUSTMENT PROCEOURE
LOOSEN THRUST BEARING ADJLSTING SLEEVE SETSCREW (11
BACK OFF THRUST SEARIMG ADMSTING SLEEVE (51: TURN COUNTERCLOCKWISE,
TIGHTEW LONER HEX BALT (781 IM REAR HEAD COYER (24) SO0 A3 7O LOCK THE shoR1
SHAFT 129) VIGHTLY AGAINST THE LOWER THRUST BEARING (Bl
PULL W LONG SHAFT (28} IN THE DIRECTION DF THE THRUST BEARIMG (87 UNTIL THE
CLEARANCE BETWEEN THE UPPER AND LOWER SCREW FLANKS 1S REMOYE(L
PLACE & DIAL INDICATOR BUTTGM AGAINST THE EXPOSED FACE (F THE LONG SHAFT 1(18)
AT THE FRONT OF THE PLMP.
TURH THRUST BEARING AUJUSTING SLEEVE 19} CLOCKMISE UNTIL SCREW FLAHKS MAKE
COMTACT ON THE OPPOSTTE SI0E.
RECORD TOTAL TNDICATOR EMENT.  THIS WILL BE THE TOTAL FLAMK CLEARSNCE,
DIVIDE TOTAL FLAWK CLEARANCE BY 2
REPEAT STEP NO. B.
REPEAT STEP NC. 0.
SLOMLY TURN THIGST BEARING MOJUSTING SLEEVE {91 CLOCKNISE AND OBSERVE IHOICATOR
MOVEMENT.  STOP TURNING WHEM INDICA READS 172 OF TOTAL FLAMK CLEARANCE. ~THIS

> i T HOW MEANS THAT THE FLANK CLEARAMCE BE EOML N BOTH SIDES OF THE SCREW THREAD.
! = = 4+ THRUST LOAD WILL BE T8 THE DIRECTION OF THE
f A THRUST BEARINGS ASSURIHG NO METAL-TO-HETAC

tHE P M MR pEE

CONTACT BETWEEW THE SCREW FLAMKS.
K. RETICHTEM SETSCREWS [ |4} STAKE RITH A PRICK PUNCH
L. BACKDFF |OWER HEX BOLY (761 IN REAR HEAD COVER (244172 TURH,

X q_w_wﬁmz UPPER HEX BOLT (761 IN REAR HEAD COVER (24) HARD-UP AGAIKST SHAFT (28): THEN BACK OFF|

]
SEE WIE 5 W
5. STAKE INMER RACE OF ROLLER BRG (S6) ON
SHORT SWAFT $29) OMLY AND AT LOCATION SHOW

INLESS OTHERWISE|CONTRACT NO. 'WARREN INC.

5. FOR SHEE PECIFIED DIMEN SUBSICIARY OF HOUDAILLE INDAUSTRIES, WC.
: R MECHANICAL SEALS SEE T2 AR WARREN. MASS. 5,
INCHES.
DAMING TITLE SertowaL ASSEMELY
AT THE DOWEL PIN {31 EXTEMI[NG QLT FROM THE BOGF {1} TOLERANCES
E mmq: & RELEASING AGENT. MAKE SURE THE WATING HOLF IS FOR ¥YMO70 L #VH100 SCREW PUMP, TYPE M
SEE NOTE CLEAM  FILL THE MATING HOLE WITH DEVCON PLASTIC STEEL RACTIONS. o 1 1 p
A" OR EQUIVALEN? 3

P=— X' SEE GEN. MOTE 3

ey | | ST T




PARTS LISTS

............................................. Mechanical Seal
LY AU Gland
L5 SRR Gasket
B e Ring
3 T Pilot Ring
B2 e e e e Pipe Plug
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1003
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- H TO! €5
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NOLES-

REVISIONS WiTRG
. ZoNEI TR DESCRIPTION ATE_ T APPROY! FlLW
w5
FEER Tuicn Rty - \
(1T BEFDRE SEM. |
STAEAT G /1‘. /‘

NN SR TN _ | D

I
w\r /ﬁW\\\n..W-.lﬁ.ilq.ﬂlluwmnfzﬂ\-\% " poBLE SER . -

4;//44‘ Aﬂ[l A‘ /

/.vy/ 4 /wyf_% 7

O SINLE SEAL TAP 75 1
PR TET o _qiawan_m.m%

{5

FOR DOUBLE SEw. PIFE TAF O TOP o

AT i SLY. IS AL TAP IS
Sl e R T e
TAPPED HOLES) FOR Mw.ﬂrm SEAL AL

TAPPED HOLES. ! PIFE TD GLAND

MECHANICAL SEAL ASSEMBLY }

Wi K PUMPS, INC.
SUBSIDIARY OF HOUDAILLE INDUSTRIES, iNC.
i_):xmz.!)mw.

DRAWING TITLE  TYPICAL SECTIONAL 455 'T
FOR ¥ SLREW PUMPS NIPE L
BT EEbE T0ERT ROJEWE

SHEET] oF. it




Mechanical Seal

................... Gland
............................................................ Gasket
................................................................ Ring
........................................................ Pilot Ring
........................................................ Pipe Plug
........................................................ Pipe Plug
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——— scne DHES

SINGLE SEAL

/Sn DOUBLE

. REVISIONS AlLRD
2oRe]L TR] DESCAIPTION DATE | APPR FiILM
OVE SET SCRENS
e e e
TALLATIEN
ﬂm?.é&w\\‘u.\u.‘.:ll‘.. et N DOUBLE SEA,
b 5 / N \
r//.?//v.v/gs
[
SH SEM P
B R Y
106 FOR QUTLET CERIC
||||||
SEE GEMERAL AOTE 2
“ [~ couERM NOTES:
ARE T4 BE (]
b mmnﬁ,mm!mﬂamm cm nsnﬂznphaﬁm TINCET COMNS. )
FOR UOUSLE SEALS PIFE TAPS ARE 10 BE LOCATED ON SUCTiGH
SIDE OF PUMR (OUTLET CONNS. )
2 PO WW02S [3s. pug AND 053 THE BIOE PLUE IS MG T4 AS
SHOWH,  FDR VNO70 dM0 ¥RI00 THE PIPE PLUG IS PC. 75

SEAL USE EITHER
SIDF FOR TNLET COMN,
MECHANICAL SEAL ASSEMALY
NLESS OTHERWISE[CONTRACT NO. WARREN , INC.
TAPPED HOLE PLUGGED [SPECIFIED DIMEN. SUBSIDIARY OF HOUDAILLE IRDUSTRIB. ..
[SIONS ARE IN WARREN, MASS:
HCHES.
i oL tRances JFVREHE _ BRVE ™ “DRaWING TIFLE rypypa secTioms sss s
FOR ¥ SCREN FLMPS TYPE §
RACTIONS. G,
ECINALS. D] sesr SK-3179 1
NGLES- ALE: TAALT]
Ay 2 50
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WARREN PUMPS [53JOUDAILLE
ONE OF THE HOUDAILLE PUMP GROUP

Warren Pumps Division/Houdaille Industries, Inc./Warren, Massachusetts 01083



