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INTRODUCTION

This manual is intended to assist those concerned with installation, operation and maintenance
of 4100 and 4200 Series Warren pumps. it is the manufacturer’s hope that the following discus-
sions will be clearly and easily understood. Should questions arise that cannot be answered by
the material contained in this manual, we suggest that Warren Service Department be con-
tacted through your local Warren distributor or directly.

SECTION 1 — GENERAL INFORMATION

Warren type DTB (Series 4100) and DLB (Series
4200) pumps are the direct result of more than 80
years experience designing and building pumps —
and only pumps. They meet the design and operating
requirements actually expressed by operating per-
sonnel and maintenance engineers.

But a Warren Pump is more than hardware; it is reli-
able, trouble free pumping backed by pump
specialists, trained to understand your pumping
problems. Information and service are available at all
times.

Interchangeability — Maximum parts inter-
changeability is achieved in series 4100 pumps with-
out sacrificing proper hydraulic and mechanical
design. Shafts and bearings for each shaft group are
rated to handle maximum ioads encountered in each
group. Sound engineering is not sacrificed for man-
ufacturing short cuts.

Casing — Double suction volute type in the 4100
Series pump and dual volute double suction in the
4200 Series. Water passages are designed for
gradual velocity changes for quiet operation and
smooth, low pulse flow.

Casing is horizontally split so rotating element can be
inspected or removed without disturbing suction and
discharge piping or driver alignment. Casing has
necessary water seal, vent, drain and gage connec-
tions and eye bolts.

All casings are hydraulically tested to at least 1%
times shutoff pressure,

Impeller — Double-suction, enclosed type,
machined and balanced for vibration free operation.
Impelier is keyed to shaft. Renewable impeller rings
are standard on all 4200 series pumps and available
as an option on all sizes of 4100 series pumps with
the exception of the 1'%, 2, 2%2 and 3-DTB-8.

Shaft and Shaft Sleeves — Shaft diameters are
sized to handle maximum operating conditions and
to minimize deflections. Shaft is ground all over.
Renewable shaft sieeves are threaded to shaft
shoulders against impeller hubs and gasket sealed to
prevent leakage along shaft. Unique locking sleeve
allows the use of one shaft only for both directions of
rotation.

Rotation can be easily changed in the field.

Stuffing Boxes — Most pump sizes have 5 packing
rings plus water seal ring in each stiffing box. Exter-
nal seal, internal seal or packed solid arrangements
can be furnished depending on pumping conditions.
Glands are split for easy removal. Closed-end gland
design prevents swing boits from becoming dis-
lodged. Giand swing bolts, nuts and washers are
stainless steel. Mechanical seals are avaitable for all
sizes as an option.

Bearings — Thrust bearings are doubie row, angu-
lar-contact, maximum capacity type and take radial
load and any unbalanced thrust load in any direction.
Radial bearings take radial loads only.

Bearings are held with locknuts and lockwashers,
and are regreaseable.

Bearings are well protected from dirt and moisture by
composition excluders which rotate with the shaft.
Flexdable lips maintain constant pressure contact on
bearing heads for positive protection both while
pump is running and shutdown.

Airborne Noise — Pumps are designed to keep air-
borne noise levels below generally accepted indus-
trial safety standards.

Conformance to specific industrial, state or local
standards can be verified in our noise-test laboratory.

Flexible Coupling — Standard flexible couplings
furnished to meet specifications.

SECTION 2 — RECEIVING, HANDLING AND STORAGE

2-1 Receiving

The equipment should be placed under adequate
protection immediately upon receipt. Ordinary pack-
ing crates are not suitable for out-of-door storage
beyond a 30 day limit including the duration of trans-
port. This may be less if the atmospheric conditions
are unfavorable.

Special long term storage crating can be supplied
upon request.

Each shipment should be carefully examined upon
arrival. Any damage should be reported promptly to
the carrier and to the nearest office of Warren
Pumps. 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 particutarly important with large, heavy
units. Rough handling and thoughtless selection of
points from which to lift large units may cause perma-
nent distortion of the base and or casing which will
affect the close operating clearances of the rotating
assembly. Contact of the moving parts could cause a
pump failure.

2-3 Storage and Preservation

Units are shipped on skids and suitably boxed or
crated to 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. Report 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 should be cared for as fol-
OWS:

1. Select a clean dry storage location.

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

3. Rotate pump shaft through several turns at feast
weekly.

4. If area where pump is stored or installed is a
maist or dusty atmosphere:

a. Recoat all exterior, unpainted surfaces sub-
ject to corrosion with a rust inhibiting com-
pound.

b. Fill oil reservoirs completety fuil of oil.

c. Protect pump and driver with a plastic or can-
vas covering.

d. Fill cast iron or cast iron fitted pumps with oil
or a suitable preservative.

SECTION 3 — INSTALLATIbN

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

Probably the most important thing you can do to en-
hance the life and smooth operation of this machine
is to plan your installation 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

A pump is purchased to deliver a specific capacity 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 tem-
perature. This information is given to the pump
engineer by the purchaser and is based on a preplan-
ned location of the pump in a system. In order for the
pump to operate as designed, it must be located in
this preplanned location. If, after receipt, another
focation is considered that might alter the preplanned
conditions, it is recommended that Warren be con-
sulted to insure satisfactory operation of your pump.

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

3-2 Foundation

Foundations should be a suitable mass to absorb
vibration and provide a rigid support for the unit. Use
reinforcing steel 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 outline drawing supplied to the purchaser. Each
boltis installed in a pipe sleeve, the inside diameter of
which should be three times the outline 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 holts from turning are:

a. A washer is placed between the bolt head and
pipe sleeve with a 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 between foundation bolts and sleeves to
prevent concrete from entering while foundation is
being poured. Foundation bolts must be fong enough
to allow from 34" to 1" for grouting under the baseplate
(Fig. 3-2). When pump is level, the bolts should
extend 4" through the nuts. Leave top surface of
foundations rough for adherence of grout.
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3-3 Baseplate
1. Leveling — Before placing the unit on the foun-

dation, be sure the surface of the foundation is
clean and roughed. Place the leveling wedges
adjacent to foundation bolts and remaove waste
from pipe sleeves. Clean underside of pump
foundation and lower unit over baseplate bolts
and onto wedges. Adjust the wedges to allow for
4" to 1" of grout, being sure pump flanges are
plumb. This unit has been factory aligned and
uneven bearing of wedges can cause misalign-
ment. Snug up, but do not make up hard the
foundation baolts. Check coupling alignment and
correct as necessary. Avoid baseplate distor-
tion. Level pump with a spirit level.

. Grouting — Build a board dam around the foun-
dation 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 encugh
water to mix to a thick creamy consistency
should be made for grout. Wet the underside of
the baseplate and foundation top, then pour the
grout through the holes in the baseplate.
Thoroughly puddie the grout during pouring to
prevent air pockets and holiow 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 boits.

3-4 Piping
1. Since the basic design incorporates close run-

ning clearances between the impeller and the
case rings, it is very important that suction side
piping be thoroughly cleaned before connecting
piping to the pump.

. 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 deficiences 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, the pump will invariably
be noisy and troubleseme.

. After the unit has been installed and secured on
its foundation, pipe connections may be made
up. See pump outline drawing for location of-all
pipe connections, flange sizes, drilling and other
notes pertinent tc piping. Piping runs should be
as short and direct as possible. Use long radius
elbows to change direction wherever possible.
Discharge piping should be sized to give the
required stock velocity based on the ideal flow
condition for the type stock.

. 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.

5. To check piping alignment of pumps having
bolted flanges, insert flange bolts through pipe
and pump flange. If bolts are easity moved within
the bolt holes and if flange faces are paralie! with
each other, piping is properly aligned.

6. Maintain sufficient gap between flange faces for
inserting the gasket. Flanges shouid not butt
tightly before being secured.

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 material.
Strainers or screens should be constructed 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 liquid is in ex-
cess of 1000 SSU viscosity, 6 times the pipe
area is recommended. Gauges should be instat-
led on either side of the strainer to indicate when
the strainer requires cleaning.

2. Check Valves — If the discharge piping system
is subject to a high static head, a check valve
should be installed. This valve will prevent hy-
draulic shock acting upon the pump and will also
prevent reverse rotation of the pump when stop-
ping the unit.

3.-Bypass Valve — It is not recommended that you
operate the pump with its discharge excessively
throttled. This will cause the pump to operate at
an extremely inefficient point on its performance
curve. {see gen. sect. of Sect. 6 STARTUP/-
OPERATION) If it is necessary to employ a
pump in a service where the demand varies
widely, it is suggested that some type of bypass
valve be installed in the discharge line and piped
back to the source.

This will allow the pump to produce a flow which
will result in smooth operation and long life.

4, Sealing Fluid — Many Warren pumps require
water or other fluid be supplied to the stuffing
boxes as a coolant and/or sealant. The usual
arrangement in the series 4100 and 4200 pumps
is to pipe gtand fluid from pump discharge back
to the stuffing box.

Control seal fluid until desired leakage is
obtained. Generally 30-60 drops per minute is
satisfactory. When the pumnp is required topull a
suction, it is essential to maintain a positive seal
in the stuffing box to prevent loss of prime and
therefore, pumping capability. In special cases,
or when a problem is encountered, consult War-
ren.

3-6 Factory Alignment

Pumps supplied with motor, base and coupling are
aligned prior to leaving the factory. The pump is
doweled to the base; however, the motor is not
doweled as alignment corrections are often neces-
sary during installation. Stresses caused by lifting
and transportation often cause minor distortion which



will disturb the factory alignment. Check the align-
ment after the baseplate has been leveled prior to
grouting; after grout has hardened; while connecting
piping and finally after equipment has been run and
up to its operating temperature. (See sect. 4 COUPL-
ING ALIGNMENT for detailed procedure)

3-7 Doweling

After the unit has been running for about one week,
the coupling halves should be given a final check for

possible misalignment caused by pipe strains or tem-
perature strains. This check should be made im-
mediately after unit is shut down, before it has a
chance 1o cool. If alignment is correct and unless
Warren instructs otherwise, the driver should now be
doweled on diagonal feet.

NOTE: Normally, the pumps are doweied 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

A flexible coupling is not designed to compensate for
excessive misalignment. lts purpose is to permit
siight movement of pump and driver shafts while
transmitting power. Excess misalignment can cause
short coupling life due to sliding and working action of
couplings connectors and is also one cause of rapid
wear of bearings and vibration during operation.

CAUTION: Before coupling gap is set, refer to origi-
nat outline drawing for correct procedure
in assembly of coupling gap. Proper ro-
tation between driver and pump should
be checked at this time, before shafts are
coupled. This insures proper rotation of
pump before coupling of shafts.

Method of checking alignment is as follows:

1. Check angular alignment of shafts by measuring
gap between coupling hubs.

a. Line up coupling match marks and hold
shafts stationary.

b. Insert a wedge gauge or feeler gauge be-
tween coupling hubs at four points; top, bot-
tom and each side. Note and record each
measurement.

c. Compare opposing measurements to deter-
mine amount and direction of angular mis-
alignment. Coupling faces should then be
brought into parallel alignment. Every effort
should be made to reduce misalignment to
.00mm even though .07mm/.003" misalign-
ment is acceptable.

2. Locate coupling hub match marks. All hubs are
marked by a painted stripe or a stamped impres-
sion. When taking a measurement, match marks
must oppose one another. If painted match
marks cannot be located, match mark hubs with
chalk, etc.

3. Check parallel alignment. (A routine parallel
alignment check may be made with coupling

connected)

a. Secure a dial indicator to one coupling hub
rim in such a manner that the indicator button
touches the opposite coupling hub rim.

b. Set indicator dial on zero; then rotate both

hubs together through one full turn. After the
full turn, the indicator should read zero. If
there is some other reading, the indicator is
not securely set up and should be adjusted.

c. Again rotate coupling hubs through one turn,
stopping at each quarter point to note and
record indicator reading. The indicator must
return to zero at the end of the turn.

d. Compare opposing readings to determine
amount and direction of misalignment. If, for
example, when indicating from pump to
driver, the top reading was .00mm and the
bottom reading +.25mm, it would mean the
driver half coupling was .125mm lower than
the pump hub. If the bottom reading was
—.25mm the driver hub would be .125mm
higher than the pump hub. If the V4 point read-
ing was +.07mm and the 3 point reading
was +.18mm, it would mean the driver half
was offset, .055mm to one side.

NOTE A: The extent of misalignment is equal to
one-half the total indicator reading.
{Above mentioned figures, +.07mm and
+.18mm, result in a total indicator read-
ing of .11mm. Had the indicator reading
been —.07mm and +.18mm, total indi-
cator reading would be .25mm. In order to
align shafts, persons involved must inter-
pret indicator readings correctly.

e. Adjust driver position as called for by indi-
cator readings. Adjustments are made by
adding or removing shims from beneath
driver mounting feet for vertical adjustments
and by adjusting driver right or left. These ad-
justments should be made equally at both
ends of the driver.

NOTE B: Every effort should be made to reduce
misalignment to .00mm even though
.07mmy/.003" misalignment is acceptable.

4. Connect the coupling and lubricate. Refer to the
manufacturer’s instruction manual for correct
guantity and type lubricant for coupling. If spacer
coupling is furnished be sure to add the addi-
tionat quantity required to fill the spacer per man-
ufacturer's recommendation.



4-2 Thermal Expansion

When operating units that have a high differential be-
tween centerline 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 impertant 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
example should illustrate the simplicity of these cal-
culations 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 DTBE (4100) and DLB {4200) pumps three
materials of construction are used in the pump cas-
ings. These materials are bronze, cast iron and stain-
less steel. The coefficient of expansion is naturally
different for each material. The following coefficient
of expansion should be used with the corresponding
casing material when making calculations.

AQTDACastIron ..o 6 from 32-212°F
C020A Bronze 10 from 70-350°F
B407 S5 .o 9.4 from 70-212°F

if your operating temperature exceeds the above
range listed with its corresponding coefficient, con-
suit 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-
hient and operating temperature (in degrees
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 supptlied outline drawing for pump
and driver centerling heights.

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

Exampie:
ambient temperature 80°F

pump
operating temp. 160°F
CL height 67"
material-SS

motor
operating temp. 160°F
CL height 24"
material-Cast fron

pump rise due to thermal expansion
temp. rise = 160°F (operating) — 80°F
(ambient)

coefficient of expansion for stainless
steel 9.4 x 10-8in/in/°F

rise = temp. rise x centerline height x
coefficient of expansion

pump rise = B0 x 67 x 9.4 x 10-¢

= .050" with the 80°rise in
pump temperature

motor rise due to thermai expansion
temperature rise = 160°F (operating) —
B80°F (ambient)
coeffinient of expansion cast iron
6 x 10-%in/in/°F rise = temp. rise X
centerline height x coefficient of exp.

= B80x24x6x10-8
= .0115" with an BO® rise in motor temp.

Obviously, if the two units in the previous example
were aligned at the coupling when cold, a misalign-
ment of nearly .040” would result when both units
warmed up to operating temperature. The necessity
of making an allowance for thermal expansionis illus-
trated, as well as the need to check the alignment of
the unit while hot. Further the statement should be
made that the therral 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 gecmetry 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.

2. Whenever possible allow pump and driver to
warm up prior to start up.

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

SECTION 5 — LUBRICATION

5-1 Grease Lubrication

If your Series 4100 or 4200 pump is fitted for grease
lubrication, it is suggested that the grease conform to
the fotlowing characteristics:

NLGH .o No. 2
Drop point °F ..o 340-380
SoapBase ..., Lithium
ASTM Penetration (worked) ..............ooee. 230-290



Greases similar 1o the following will be satisfactory
according to the above characteristics:

EXXON .ottt e e n e Unirex N2
MOBIL oot e e Mobilux 2
SHELL oot eereiine s enane s Alvania 2
TEXACO oot eene e rea v vnerieaees Multifak 2
GULF ot Gulfcrown No. 2

All grease lubricated pumps are shipped with suffi-
cient grease for initial operation. Normal greasing of
the bearings should be accomplished only when the
pump is running. Approximately '2to 1 oz. grease to
each hearing at the scheduled intervals is normally
sufficient to renew the lubricating film necessary to
resist oxidation. DO NOT OVERGREASE BEAR-
INGS. THIS WILL CAUSE OVERHEATING.

The interval between greasing the bearings is largely
determined by the conditions under which the pump
is operating. Under favorable conditions it is recom-
mended that additional or replacement lubricant be
added only after 1700 hours operation or at approxi-
mate 3 month intervals.

The bearings and housings should be flushed of old
grease annually and new grease supplied to the
bearings, as grease hardens and becomes less suit-
able for its purpose due to oxidation over a period of
time.

5-2 Oil Lubrication

The Warren Series 4200 pump may be lubricated in
two ways. The standard version is grease lubricated.
However the pump may be furnished with optional oil
lubrication. This section is intended to aid you in
selecting the proper lubricant and subsequently
maintaining proper lubrication.

Warren recommends the use of high grade non-
detergent oils with anti-foaming agents; oxidation
and corrosion inhibitors. It is suggested that the oils
conform approximately to the following characteris-
tics:

ISOVG ot 150
Viscosity ¢ST @ 100°F ..., 135-165

SSU@ 100°F ..o 800
Viscosity index min. ... 80
Flash Point OC °C ... 200°C
Gravity AP] .o 28

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

EXXON ..o Teresstic 150
MOBIL ... DTE Extra Heavy
SHELL oo Turbo 150
SUNOCO ..o, Sunvis 775
TEXACO ... Regal R & O 150
GULF et Harmony 150N

It is further recommended where special high tem-
peratures or difficult atmospheric conditions exist,
the customer consult his local lubrication expert for
advice.

Pumps are shipped without oil and it will be neces-
sary to fill the oil reservoir to its proper level prior to
operation. Add oil only when the pump is not running
because a false level occurs when the pump is
operating. This is because the pump employs a
splash lubrication system. In all cases the oil level
should be between the high and low marks.

5-3 Cooling

If your Series 4200 is eguipped with oil lubrication
and cooling for the bearings is required, a cooler will
be incorporated in the bearing housing. It will be
necessary to remove the shipping plugs and connect
your coolant supply.

5-4 1S0 Viscosity Chart

Many lubricants now carry identifying numbers de-
rived from the viscosity grading system established
by the International Organization for Standardization
(ISO). The chemistry of the lubricants remains the
same. Only the numbering system is changed to
keep the products readily identifiable in accordance
with recommendations from the American Petroleum
Institute and the new standards of the American
Society of Testing and Materials (ASTM).

ASTM D2422-75 “Viscosity System for Industrial
Fluid Lubricants™ is in most respects identical to I1SO
Standard 3448.

Equipment and lubricant suppliers around the world
have adopted the ISO viscosity grade system which
contains 18 grades covering a viscosity range from 2
tc 1500 centistokes (cSt) at 40°C (104°F). Each vis-
cosity grade is approximately 50% greater than the
preceding lower grade. .

KINEMATIC

VISCOSITY LIMITS
CENTISTOKES (cSt) at 40°C

I1SC
Viscosity
Grade Approx.SUS
Identifica- @ 100°F
tion Minimum Maximum Viscosity
2 1.98 2.42 34
3 2.88 3.52 37
5 414 5.06 42
7 6.12 7.48 50
10 2.0 11.0 62
15 13.5 16.5 83
22 19.8 24.2 116
32 28.8 35.2 166
46 41.4 50.6 240
68 61.2 74.8 357
100 90.0 110.0 529
150 135.0 165.0 800
220 198.0 242.0 1180
320 288.0 352.0 1730
460 414.0 506.0 2510
6380 612.0 748.0 3750
1000 900.0 1100.0 5560
1500 1350.0 1650.0 8410



