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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



SECTION 6 — START-UP/OPERATION

General

Operation of a centrifugal pump at reduced capaci-
ties (substantially below the B.E.P.") will adversely
effect the performance and life expectancy of that

pump.

Pumps operated in these low flow areas of the curve
will experience damage caused by internal recircuta-
tion in the impeller. This may be either at the suction
or discharge vanes of the impeiler. This will cause ad-
ditional axial and radial loading of the bearings; cavi-
tation damage of the impeiler and vibration related
damage to the pump.

1. impeller Suction Eye Recirculation — Atlow flow
rates centrifugal pump impellers are prone to in-
ternal recirculation. Ator near the B.E.P. thereis
little effect but when the pump operates at lower
capacities the flow at the outer diameter of the
eye tends to reverse itself. This creates a vortex
effect. This turbulence causes surging and pul-
sations which lead to cavitation damage. This
type of cavitation damage may be distinguished
from low N.P.S.H. cavitation in that it will occur
on the concave (trailing) side of the vanes rather
than the convex (leading) side. Also pulsations
in this situation will be random as compared to
multiples of the speed in a vane passing situa-
tion.

*Best Efficiency Point

2. Impeller Discharge Recirculation — This results
in hydraulic surges and local cavitation at the im-
peller tips. This recirculation may not occur atthe
same flow rates as the suction recircuiation. Dis-
charge recirculation will result in strong pressure
fluctations outside the impeller shrouds. This will
cause axial loading on the bearings and wili
cause premature wear and eventual failure. it
will also cause radial loading of the bearings due
to uneven pressure distribution around the
periphery of the impeller.

Many pumps are selected for much greater
capacities than are actually required. This is done to
afford the user a safety margin against wear; to pre-
pare for a future requirement or to cover a wide range
of capacity requirements in a single application.
Although these are all real problems it may be in the
best interests of the user to find another way to pro-
vide a more fiexible arrangement.

It is possible to gain this flexibility by installing a recir-
culating line downstream of the pump. It should be
sized approximately for the system; include a suit-
able reguilating valve and be piped o some suitable
point in the suction system. This point should be
carefully selected distant enough from the pump suc-
tion so as to prevent overheating from short cycling. If
the recirculating line is piped back into a tank or
chest, it should be placed in order not to create un-
dersirable turbulence in that vessel.

in conclusion, we have been made aware of a com-
mon problem in the field. We have attempted to

explain this problem and offer some general gui-
dance to aid you in avoiding these situations.

if you stifl find yourself in a position where you wish to
operate a pump at other than the conditions originally
specified, we suggest that you consult your local
Warren representative prior to doing so.

6-1 Pre-Startup

Pre-startup checks for trouble free inifial startup are
essential to avoid operational difficulties. Listed
below are several items which should be 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, the equip-
ment should not be started until the cause of this
rubbi(rj\g or binding has been located and cor-
rected.

3. Before making up the pump and driver coupling
halves, check that driver rotation is correct. Ro-
tation is shown by the directional arrow attached
to the pump.

4, Align coupling halves, lubricate and make up the
coupling. {See Sect. 4-ALIGNMENT)

5. Check oil level in the reservoir. Drain any oil re-
maining from storage. Recharge with new oil as
prescribed in Sect. 5-LUBRICATION. Check to
insure that oil is at the proper level in the oil
reservoir. This is at the center of the sight glass
when the pump is not running.

6-2 Startup
1. Priming — Open suction and discharge valves to
allow casing to fill with liquid. The pump casingis
not self-venting so that external release of air
could be necessary.

Priming systems are seldom required. Although
negative suction conditions sometimes exist in
actual operation, it is generally due to frictional
resistance created by suction piping. Static suc-
tion conditions prior to starting the pump are usu-
ally above atmospheric pressure allowing the
proper venting of the casing.

2. Sealing Water — Open seal water valves and
adjust to allow ample leakage of water through
the packing to atmosphere. This will prevent
overheating the new packing at startup. See
Step 5 below for further instructions after startup.

3. Valve Positioning — Set system valves in cor-
rect position to insure flow of liguid to the pump.
The discharge can be adjusted once the pump is
in operation to give the desired flow. DO NOT



CONTROL PUMP FLOW WITH THE SUCTION
VALVE. Problems will occur due to insufficient
suction head.

Start Pump — Make a final visual check of pump
and system and then start the pump.

Packing and Seal Water Adjustment — When
desired discharge pressure has been obtained,
adjust seal water flow and packing compression
as follows:

a. If only “IN” water seal is employed, increase
seal water flow until gland leak off becomes
clear water then adjust packing compression
to reduce (or increase) gland leak off to 60
drops/minute.

b. If“IN" and “OUT” water seal is employed (see
Fig. 6-1):

1. Open valve on “OQUT" side about two (2)
turns.

2. Open vaive on “IN” side wide.

3. Slowly throttle “IN” vaive while observing
color of water flowing from “OUT” piping.
Stop throftling “IN” valve when fiow be-
comes clouded or colored by liguid
pumped.

Periodic Inspection

7-1
1.

2
3.
4

Daily
Check oil level in bearing pedestal.

. 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
repiaced. There should be no leakage from
mechanical seals.

Adjust seal water flow to provide sufficient seal
and flushing water fiow.

. Make a general survey of the area and note any

conditions which could lead to future problems.

4. Throttle "OUT” valve until flow is reduced
to a heavy trickle. This should increase
flow of water through packing sufficiently
to clear the water flowing from “OUT"” pip-
ing. If not, open “IN” valve as necessary to
clear the water.

5. Adjust packing compression to decrease
{or increase) gland leak off to 60 drops/-
minute.

REMEMBER: Allow ample leakage of water through

packing at startup.

6-3 While Pump is Running

1.

2.

Check bearing temperatures,” bearing lubrica-
tion, stuffing box leakage, suction, discharge
and seatl water pressure.

Be sure gland drip box drain does not piug allow-
ing drip box to fill with water.

6-4 To Stop Pump

. Close discharge valve.

Stop driver.

Shut off water to seal area.

Close recirculating valve if installed.
Close suction valve,

Drain and flush casing if necessary.

*Bearing temperatures up to 180°F are normal. With-
in limits, the stabitity of the temperature rather than
the number of degrees is the best indication of nor-
mal operation. A sudden increase in temperature
indicates that a bearing problem is developingand 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 estimat-
ing temperature. Use a sensing device to check tem-
peratures.

SECTION 7 — PREVENTIVE MAINTENANCE

7-2 Weekly

1

2.

3.

Run idle pumps under power.

Check operation of suction and discharge
valves.

Check all automatic controls and regulators.

7-3 Quarterly

1.

Check all foundation bolts and holddown bolts
for tightness.

. Remove half gland and check packing if pump

has been left idie for long periods of time. If pack-
ing has become hard or otherwise unusable, it
should be replaced.

Qil 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 requiremerts against pump and motor
namepiate data. If pressure and capacity have
dropped off excessively, the pump should be
disassembled and worn pars replaced. See
applicable disassembly and reassembly sec-
tions in 8-Maintenance. |f pump performance is

satisfactory, the pump need not be disassem-
bled for inspection.

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 relubri-
cate coupling at this time.

SECTION 8 — MAINTENANCE

8-1 Series 4100 Disassembly

(refer to drawing 999F0261)

Before starting repairs, isolate the pump hydrauli-
cally and the driver from its source of power. Refer to
the Sectional Assembly Drawing as a guide for
proper sequence of parts removal.

A. Removing Rotor Assembly From Casing
1. Disconnect coupling between pump and driver.

2. Disconnect water lines to water seal rings (660)
at each stuffing box. it may be necessary to dis-
connect vent piping from the casing to facilitate
removal of the case cover (652).

3. Remove both packing glands (655).

4. Unfasten case cover {652) and lift case cover off.
If the cover is large enough to require lifting gear,
lift straight up and high enough so as not to dam-
age the rotor parts when the cover is swung out
of the way.

5. Remove both bearing caps (653).

6. Lift the rotating assembly from the case. Note
that in some instances it may be necessary to
free the case rings (654) from the case before
the rotor can be raised. This may be accom-
plished by jarring the shaft upward with a bar
placed under the shafi between the stuffing
boxes and bearing housings (705}

B. Disassembly of Rotating Assembly

Note that in the following discussion, some steps
consist of an (a) step and a (b) step. In all instances,
the (a) step refers to larger Series 4100 pumps, sizes
3-DTB-9 through 12-DTB-14H. The (b) step refers to
smaller Series 4100 pumps, sizes 1%-DTB-8
through 3-DTB-8.

1. Remove pump coupling half from the shaft.

2a. Remove bearing heads (704) (706) then slide
bearing housing (705) towards impellers as far
as possible to expose bearings (2503A48B).

2b. Remove bearing housings (705).

3. Remove bearing locknuts (3821A&B) and
lockwashers {3820A&B).

4. Remove bearings (2503A&B) from the shaft.
Bearing pullers may be used to accomplish this.

5a. Remove snap ring bearing spacers (2572).

5b. Remove bearing spacer (731).
6b. Remove bearing heads (704) (706).

7. Remove slingers (661}, packing rings (3470A),
water seal rings (660) and case rings (654) from
the rotor.

8a. One shaft sleeve {659A) is secured with a set-
screw (3611). Locate and remove this setscrew
then unscrew and remove this shaft sleeve
(R.H. threads). Slide impeller off the shaft or
sufficiently to disengage the impeller from lock-
ing pin (3490) of remaining shaft sleeve. Un-
screw and remove this shaft sleeve.

8b. Loosen setscrews iocated in shaft sleeve nuts
{836) then unscrew and remove these nuts
(threaded opposite hand of pump rotation). Re-
i('nov? shaft sleeves (659A&B) and impelier
657).

8-2 Reassembly of Series 4100 Pumps
A. Reassembly of Rotating Element

Note that in the following discussion, some steps
consist of an (a) step and a (b) step. in all instances,
the (a) step refers to larger Series 4100 pumps, sizes
3-DTB-9 through 12-DTB-14. The (b) step refers to
smaller Series 4100 pumps, sizes 1%-DTB-8
through 3-DTB-8.

1. Clean all parts thoroughly.

2. Install impelier key (3245B) in its keyway. This
key must be a snug fit.

3. Install impeller (657). Be sure impeller is instal-
led for correct rotation. Impeller vanes curve
away from the direction of rotation when viewed
through the impeller suction.

4a. Position and lock impeller (657) as follows:

1. Position impeller (657) on the shaft to con-
form to dimension “T" as shown on drawing,
Sect. 9-3 of this booklet.

2. Note which side of the impeller has two (2)
holes drilled in the hub face (these holes re-
ceive pins of locked shaft sleeve (659b)).
Mark the shaft at the junction between shaft
and impeller hub on this side.

3. Move impeller (657) away from this mark.

4. Install locked shaft sleeve gasket (847B)
and locked shaft sleeve (6598). Engage



4b.

5.

6a.

6b.

7a.

7b.

8a.

1.

shaft sleeve with shaft threads and tighten
until the sleeve face is flush with the mark
made on the shaft in Step 2.

5. Shde impelier (657) up to locked shaft
sleeve {659B). Turn this sieeve as neces-
sary to align its locking pins with the holes
located in the impeller hub face then engage
impeller with the locking pins.

6. Install remaining shaft sleeve gasket (847A)
and shaft sleeve {659A) over the opposite
end of the shaft. Tighten this sleeve firmly
against the impeiler.

7. Anocther method of properly locating the im-
peller is outlined under “C. Install Rotor in
Casing”, step. 6a.

Install shaft sleeves (659) and engage with im-
peller key (3245B). Install shaft sleeve packing
{3470B) (2 rings per sleave) then replace shaft
sleeve nuts (836). (Right and left hand
threads). Tighten shaft sleeve nuts hand tight.

Install a slinger (661) over each end of the shaft.

Cover inside walls of bearing housings (705)
with grease then piace bearing housings over
the shait.

Install bearing heads (704) (706) over the shaft.

install bearing spacer snap ring (2572} on the
shaft and engage with snap ring grooves.

Install plain bearing ring (731) over coupling
end of shaft. )

The following information wifl assist in the prop-
er installation of the thrust bearings in ail 4100
series and 4200 series pumps through and in-
cluding 24-DLB-27. Please read this section
carefully prior to installation of your thrust bear-
ings.

Duplex Mounted Angular Contact Thrust
Bearings.

This bearing type has a ball contact angle in-
clined to the bearing axis and provides a high
thrust load capacity in one direction. Angular
contact bearings are therefore always used in
pairs, creating a highly versatile bearing capable
of heavy radial loading and thrust loads in both
directions.

fig. 8-2a — Depicts the back to back mounting. It
positively positions rotor in casing and carries
thrust load in either direction.

fig. 8-2b — Depicts the face to back or tandem
mounting.

Note that this mounting carries the load in only
one direction. This mounting is not accept-
able to Warren.

fig. 8-2c — Depicts the face to face mounting.

Note that this mounting changes the ball contact
angle in reference to the shaft. The shaft cannot

be held as rigid in a moment sense. Warren
does not consider this to be an acceptable

Fig. 8-2a
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Fig. 8-2b

incorrect \

. Important Facts About Duplex Mounted

Angular Contact Thrust Bearings

a. All bearings should be mounted back-to-back
in a standard pump application.

b. Bearings should not be mixed. (exp. — SKF
7407 BMG shouid only be used with an SKF
7407 BMG). Ancther SKF number or another
make bearing would be unacceptable. Also
the same SKF number cannot be mixed with
the same SKF number if a suffix is added to
the basic designation. The suffix (exp. — SKF
7407 BMG-1) would indicate a preloaded
bearing. The two (2) bearings would have dit-
ferent loading characteristics, making it an
unacceptable mounting.

c. Aface-to-face mounted bearing is not an ac-
ceptable mounting. H reduces ball contact
angle in reference to the shaft, changing its
load characteristics. The shaft can no longer
be held rigid in a moment sense.



Creeping of the outer race is advisable in
theory but does not hold true in practical ap-
plication.

A back-to-back duplex mounted anguiar con-
tact thrust bearing should be considered a
held bearing and must be set up with a .000"
end float. To achieve this follow instruc-
tiond4a—e.

Thermal growth of the bearing is not a prob-
iem since temperature differential between
bearing housing and bearing wouid not ex-
ceed 20°F maximum. Thermal growth would
be negligible.

. The housing shoulder, to which the bearing

outer race bears against, must be machined
true to keep runout of this face within .0005".
The bearing housing outer flange face must
be machined true and at a right angle to the
bore of the housing. The face ofthe male rab-
bet of the bearing cover must have a stand-off
from its mounting flange so the relative runout
is .0005". The shaft shoulder to which the
bearing inner race bears against must have
no more than .0005" runout. If this procedure
is ignored, cocking of the bearing will result
and short bearing life will be realized. (section
5 describes a positive means of accurately
checking if these parts are machined or as-
sembied correctly).

. Double Row Ball Angular
Contact Thrust Bearings

This bearing type has a ball contact angie in-
clined to the bearing axis and provides thrust
load capacity in two directions. This bearing is
also capabile of handling radial loading.

Important Facts About Double Row
Angular Contact Thrust Bearings

a.

These bearings should be set up with .003” of
free end float. This is exclusive of inherent
bearing clearances.

. The operating geometry is already incorpo-

rated into the bearing as opposed to a duplex
mounted angular contact thrust bearing
where the operating geometry is dependent
upon the inner and outer races being locked.

The double row bearing is less critical in its
basic operating geometry. The free end float
is to compensate for minor errors in machin-

ing.

. How to determine cover gasket size

a.

b.

Insert feeler gauge between face of bearing
cover and bearing housing.

Reading should be taken when half of the
nuts are tightened down snugly.

The feeler gauge reading is then multiplied by
a multiplication factor;
1.3 paper, 1.5 velumoid/asbestos, 1.7 cork.

d. This will give the proper gasket size to be in-
stalled on a duplex mounted angular contact
thrust bearing.

e. On a double row angular contact thrust bear-
ing, add .003" to this reading.

5. How to check proper mounting of angular
contact thrust bearings

Bearing race faces should be checked with a diat
indicator.

a. Sweep face of inner race with indicator
mounted on bearing housing.

b. Sweep face of outer race with indicator
mounted on shaft.

c. Adifferential reading of over .001" indicates a
faulty installation.

8b. Install thrust bearing (2503A) and plain bearing
{2503B) as follows:

1. Pack bearing with grease.

2. Thrust bearings (2503A) for smaller series
4100 pumps are a matched pair. These
must be installed in a back-to-back position.
(Sides of bearings with narrowest opening
between race go together).

3. Engage bearing with end of shaft, then tap
the innerrace only to force the bearing onto
the shaft. Do not use a soft metal hammer to
do this as the metal may flake off and get
into the bearing.

4, When the bearing becomes flush with the
bearing locknut threads, locate a short
length of pipe with a diameter that will permit
contact with the bearing inner race. Tap
against the pipe to complete the bearing. in-
stallation.

5. Replace bearing lockwashers (3820A&B)
and locknuts (3821A&B). Tighten the
locknuts firmly then bend lockwasher tangs
into place against the locknut.

9a. Pull bearing housings (705) into position over
the bearings. Replace bearing housing gaskets
{818} then install and secure bearing heads
(704 & 7086).

9b. Replace bearing housing gaskets (818) then
install and secure bearing housings (705).

10. Replace coupling key (3245A) and pump half
coupling.

B. Preparation of Casing
1. Clean all machined surfaces.

2. Check horizontal joint gasket. If gasket is dam-
aged or has hardened, it should be replaced.

C. Install Rotor in Casing
1. Rig rotor assembly over case (651).
2. Line up bearing housings (705) and case rings

1



(654) with their respective channels in the case.

3. Lower the rotor assembly carefully into the case.

5.

6a.

6b.

7a.

7b.

Tap bearing housings and case rings around so
that the half locks are flush with the case flange.

Replace and secure both bearing caps (653).

Center the impeller (657) between case rings
{654) as foliows:

1. Look into the suction opening of the impel-
ler. There should be a gap between the case
ring and the impeller. Make this gap approx-
imately equal on both sides of the impeller
by sliding the impeller on the shaftin a direc-
tion to make the gap equal.

2. Mark the shaft on either side of the impeller.

3. Remove the bearing caps and lift the rotor
from the casing.

4. Slide the impeller along the shaft away from
locked shaft steeve (659B). This is the
sleeve that includes locking pins (3490).

5. Screw locked shaft sleeve (6598} up to the
mark made in step 6a (2).

€. Slide the impeller up to this sleeve then turn
the sleeve as necessary to align the locking
pins with the holes drilled in the impeiler
hub.

7. Engage the impeller with the locking pins.

8. Screw the remaining shaft sleeve (659A) up
to the impeller and tighten firmly. Lock the
shaft sleeve in place by tightening the lock
nut setscrew (3611) firmly against the shaft.

9. Reinstall the rotor as in Steps 1 thru 5 of this
section.

Center the impeller (657) between case rings
(654) as follows:

1. Look into the suction opening of the impel-
ler. There should be a gap between the case
ring and impelier. Make this gap approxi-
mately equal on both sides of the impeller.

2. Tighten on shaft sleeve nut (836) while
foosening the other shaft sleeve nut as nec-
essary to move the impeller and equalize
the gap between impeller and case rings.

3. When the impeller is centered, tighten both
shaft sleeve nuts (836) firmly. Lock the shaft
sleeve nuts in place by tightening the
locknut setscrew firmly against the shaft.

Slide slinger (661) up to the bearing housing
(705). After contact has been made, move the
slinger an additional 16" towards the bearing
housings.

Slide slingers (661) up to the bearing housings
(705). After contact has been made, slide the
slingers back about 46" and secure in this posi-
tion by tightening the slinger setscrews.
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D. Installation of Case Cover

1. Check that horizental gasket is flush with edges
of the case rings and also the'edges of the stuf-
fing box bore.

2. Rig case cover (652) into position then replace
taper pins (3495). Do not drive these pins tightly
into place, this will only make them difficult to re-
move at a later date.

3. Replace and tighten all nuts and bolts between
case and case cover.

4. Check rotor for freedom of rotation. Rotor must
turn freely at this point.
8-3 Changing Rotation of a

Series 4100 Pump

Before starting repairs, isclate the pump hydrauii-
cally and the driver from its source of power. Refer to
sectional assembly for proper sequence of parts re-
moval.

A. Removal of Rotor Assembly from Casing

1. Refer to Sect. 8-1A, and follow procedure out-
lined.

2. Setthe compiete assembly aside.
B. Reversing Casing
1. Disconnect suction and discharge piping.

2. Remove hold down bolts to free casing from
base.

3. Using suitable lifting gear, lift the casing and ro-
tate 180°. Reset on base, replace hold down
bolts and tighten hand tight.

C. Disassembly of Rotating Assembly

1. Refer to Sect. 8-1 B for disassembly of the rotat-
ing element.

NOTE: Disassemble the assembly from the
drive end to impsller only, as complete disas-
sembly of the rotating element is unnecessary.

2. Toreversetheimpelier it willbe necessary to drill
new holes for the roll pins on the opposite side of
the impeller. These holes should be located in
the same relative position as the originals.

D. Reassembly of Rotating Assembly
1. Refer to Sect. 8-2 A for reassembly of rotor.

NOTE: Since shaft sleeves (659B) was not dis-
turbed on disassembly, and the impeller was
drilled in the same relative location to accept the
locking pins, positioning of the impeiler will not
be necessary.

E. Preparation of Casing
1. Refer to Sect. 8-2B.

F. Install Rotorin Casing
1. Refer to Sect. 8-2C.



NOTE: Centering of the impeller should not be
necessary as stated in D1 above. However,
checking the impeller to insure central location in
the case is recommended.

It will be necessary to align the pump and driver on
the base plate. Follow alignment procedure as out-
lined in Sect 4. When connecting suction and dis-
charge piping, insure that no piping strain is transmit-
ted to the pump. Change leads on driver to maich
driver rotation to new pump rotation.

8-4 Series 4200 Disassembly

(refer to drawing 999F0256)

Before starting repairs, isolate the pump hydrauti-
caily and the driver from its source of powet. Refer to
the sectional assembly drawing as a guide for proper
sequence of parts removal.

A

1.
2.

Removing Rotating Assembly From Casing
Disconnect coupling between driver and pump.

Disconnect water lines to water seal rings (660)
at each stuffing box. It may be necessary to dis-
connect vent piping from the case cover to facili-
tate removal of the case cover (652) from the
case (B651).

3. Remove both packing gtands (655).

Unfasten case cover (652) and lift cover off high
enough so as notto damage rotor parts when the
cover is swung out of the way.

Remove both bearing caps (653).

Rig a sling around the shaft between the stuffing
boxes and the bearing housings and lift the en-
tire rotating assembly from the case. Note that in
some instances it may be necessary to free the
case rings (654) from the case (651) before the
rotating element can be raised. This may be
accomplished by jarring the shaft upward with a
bar under the shaft between the stuffing boxes
and the bearing housing (705). Never try to force
the rotor out with a sling as a bent shaft may re-
sult if the case rings are frozen in the case.

Disassembly of Rotating Assembly

1. Remove pump coupling half from shaft.

Remove plain bearing head (704) from plain
bearing housing (705A}. Move the bearing hous-
ing and slinger (661) along the shaft toward the
impeller as far as possible. This will expose the
inner race of the roller bearing. (Models 12-DLB-
18, 14-DLB-16 and 14-DLB-20 are fitted with a
hall bearing). For 24-DLB-27 only, remove plain
bearing housing (705A), exposing the inner race
of roller bearing.

. Remove the bearing locknut (2501B) and bear-

ing lockwasher (2502B). Spread the snap ring
bearing spacer (2672B) then slide it in along the
shaft. The bearing inner race may now be re-
moved. Ball bearings may be removed without
first moving the snap ring bearing spacer
(25728B).
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10.

11.

12.
13.

14,

. Remove the snap ring bearing spacer (2572B),

plain bearing housing (705A) and slinger (661)
from the shaft. For 24-DLB-27 only, remove
plain bearing head (704} and slinger (661) from
the shaft.

. Remove the thrust bearing head (7086), bearing

locknut lockwasher

(2502A).

(2501A) and bearing

. Move the thrust bearing housing (705) and

slinger (661) back along the shaft and pull the
thrust bearing (2503A) from shaft. An alternate
method would be to strong back the bearing off
using the cap bolt holes in the thrust bearing
housing and drawing the bearing off with the
housing.

. Remove thrust bearing housing (705) and

slinger (661) from shaft.

. Remove water seal rings (660) and throat lining

rings (679} from shaft. 12-DLB-18, 14-DLB-16
and 14-DLB-20 pumps are not equipped with
threat linings.

Loosen the locknut screws (3611A) which lock
the shaft sleeves (659).

Unscrew shaft sleeves (659) and remove from
shaft. The sleeves are threaded opposite to the
shaft rotation. Shaft sleeves for 20-DLB-32
pumps are keyed {3245C) and are held by shaft
sleeve nut (836).

If unit is equipped with spacer sleeves (702)
slide them from shatft.

Remove the casing rings (654).

The impeller (657) may now be removed from
the shaft. Itis keyed to the shaft and may require
light tapping with a rawhide or lead mallet. It is
recommended that the impeller be marked in.
such a way to prevent reassembly of rotor with
the impeller installed backward.

Remove bearing housing snap ring (2572) and
roller bearing outer race (2503B) from radial
bearing housing (705A).

8-5 Series 4200 Reassembly

A.

1.
2.

Reassembly of Rotating Element
Clean all parts thoroughly.

Install impeller key (3245B) in its keyway. This
key must be a snug fit. Secure the key in place by
installing and tightening screws (3534).

Reptace impeller (657) on the shaft. Be sure im-
peller is installed for correct rotation. Impeller
vanes curve away from rotation when viewed
from the impeller suction.

Replace spacer gaskets (847B) then install
spacer sleeves (702) onto the shaft.

Replace shaft sleeve gaskets (847C) then install
shaft sleeves (659). Engage shaft sleeve
threads with shaft threads and tighten hand tight
against spacer sleeves.



8.
9.

NOTE: for 20-DLB-32 pumps:
a. Install shaft sleeve keys (3245C) in their key-
ways.

b. Replace shaft sleeves (659) on the shaft and
engage with shaft sleeve key (3245C). This
pump does not use shaft sleeve gaskets.

c. Install shaft sleeve O-rings (3460) on the
shaft and push into the O-ring groove in the
end of shaft sleeve (659).

d. Replace shaft sleeve nuts (836) and tighten
hand tight against shaft sleeves.

Install case rings (654} and set in place on the
impeller.

Install throat liners (679) then water seal rings
(660) on the shaft.

Install rubber slingers (661) on the shaft.

Instali thrust bearing housings (705) on the
shaft.

10a. See subsection 8-2.A step 8a.
10b. Install thrust bearing (2503A) as follows:

11.

12.

13.
14.

a. Cover bearing housing bore with a layer of
grease.

b. Pack thrust bearing with grease.

¢. Engage thrust bearing with end of the shaft
then tap the inner race only to force the
bearing onto the shaft. Do not use a soft
metal hammer 1o do this as the metal may
flake off and get into the bearing. Once the
bearing becomes flush with the end of the
shaft, locate a short length of pipe with a
diameter that will permit contact with the
bearing inner race. Tap against the pipe to
complete the bearing installation.

d. Replace the bearing lockwasher (2502A)
and locknut (2501A). Tighten the locknut
firmly then bend the lockwasher tangs
against the locknut,

e. Pull the bearing housing (705) into position
over the bearing.

Instali outer race and roller assembly of plain
bearing (2503B) in plain bearing housing (705A).
This assembly can be pushed into place. Secure
this assembly with plain bearing snap ring
{2572). For 24-DLB-27 only, install piain bearing
head (704) over the shaft.

Pack plain bearing assembly with grease then
install the housing on the shaft. (except on 24-
DLB-27).

Instali plain bearing spacer ring (2572B).

Install inner race of plain bearing (2503B) on the
shaft. This part may be installed as outlined in

step 10c then, replace lockwashers and lock-
nuts.
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15.

16.

17.

Pull plain bearing housing into place cver the
bearing. For 24-DLB-27, install the bearing
housing on the shaft and secure 1o the bearing
head (704). :

Replace bearing housing gaskets (818) then re-
place and secure bearing housing heads (704 &
706).

Replace coupling key (3245A) and pump half
coupling hub. This hub does not need to be any
tighter than a light tap fit on the shaft.

Preparation of Casing

1. Clean all machined surfaces.

Check horizontal joint gasket. If gasket is dam-
aged or has hardened, it should be replaced.

Installing Rotor in Casing

1. Rig rotor assembiy over case (651).

Line up bearing housings (705), case rings (654)
and throat liners (679) with their respective
channels in the case. Slide water seal rings
(660) off the shaft sleeves.

Lower the rotor assembly into the case carefully,
being sure the throat liners set down over their
locating pins.

Tap bearing housings and case rings around so
that the half locks are flush with the case flange.

Replace and secure both bearing caps (653).

Center the impeller (657) between case rings
(654) as follows:

a. Lock into the suction opening of the impeller.
There should be a gap between the case ring
and the impeller. This gap should be nearly
equal on both sides of the impeller.

b. To make this gap equal, back off shaft sleeve
{659) or shaft sleeve nut (836) on the side
with the most gap.

c. Tightenthe shaft sleeve or shaft sleeve nuton
the opposite side. This will move impeller
(657) on the shaft.

d. After centering impeller on pump size 20-
DLB-32 as outlined in ¢ above, tighten both
shaft sleeves firmly against the impeller and
tighten shatft sleeve nut lockscrews.

e. After centering impeller on all other sizes, re-
move locking setscrews (3611) from both
sleeves (659). Tighten one sleeve until a slot
mified in the shaft appears under one of the
setscrew holes. Install and tighten the set-
screws in this sleeve. Repeat for the remain-
ing sleeve. Be sure sleeves are tightened suf-
ficiently to compress shaft sleeve gaskets.

Slide slingers (661) to the bearing housings.
After contact has been made, move the slingers
an additional /46" towards the bearing housings.



D.

installation of Case Cover

. Check that horizontal gasket is flush with edges

of case rings and with the edges of the stuffing
box bore.

Rig case cover (652) into position then replace
taper pins (3495). Do not drive these pins into
place, this will only make it difficuit toremove ata
later date.

Replace and tighten all nuts and bolts between
case and case cover.

. Check rotor for freedom of rotation. Rotor must

turn freely at this point.

8-6 Assembly Procedures for

36-DLB pumps Series 4200 & 4201
(refer to dwg. 999F0350)

Before starting disassembly, isolate pump hydrauli-
cally and the driver from its source of power. Refer to
the sectional assembly drawing as a guide for proper
sequence of parts removaj.

A,

Removing Rotor Assembly From Casing

1. Refer to section 8-4A, except at step 5 remove

4.

the bolts and taper pins securing the bearing
housings (705) to the case (651).

Disassembly of Rotating Assembly

. Remove pump coupling half from the shaft. As a

standard the 36-40 pumps are fitted with a taper
bored mill motor style coupling.

Loosen setscrews on siingers (661) and slide
back until contact is made with shaft sieeves
{659A) & (659B).

Remove plain bearing head (704) then slide
bearing housing {705) towards impelier as far as
possible to expose bearings (2503).

Remove bearing locknut (2501} and lockwasher
(2502).

NOTE: Although the bearing housings (705) are

identical, the taper pin locations are not.
The housings should be marked to distin-
guish them for reassembly.

. Remove expansion sleeve from bearing by tight-

ening removal nut. Removal nut size is a RN 38.
Remove bearing (2503} and 1.000" spacer
(731B).

. Repeat steps 2 — 5 for removal of thrust bear-

ing. The thrust and plain bearing housings (705)
are identical, except for the following character-
istics:

Thrust Bearing

1. Bearing ring (731A) .750" wide.

. Bearing head (706} shoulder depth 1.000".

Radiai Bearing

. Bearing ring {731B) 1.000" wide.
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2.

Bearing head (704) shoulder depth .500".

NOTE: To further distinguish bearing placement

10.
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Fig. B-6a

Remove slinger (661), packing rings (3470)
water seal ring (660}, throat bushing {679) and
case rings (654} from the rotor.

. Loocsen setscrews (3611) which lock shaft

sleeves, unscrew shaft sleeves (659A & 659B).
The sleeves are threaded against rotation (659A
R.H.} (6598 L.H.).

Remove gasket (847C) sliding spacer sleeve
(702) from shaft, and remove gasket (847B)
from impeller hub face.

The impeller (6567) may now be removed from
the shaft (656). It is recommended that the
impeller be marked in such a way to prevent
reassembly of rotor with the impelier installed
backwards.

Reassembly of Rotating Element

. Clean all parts thoroughly before assembily.

Install impeller key (3245B) in its keyway. This
must be a snug fit.

Place impeller (657) on shaft using a lubricant.
L.P.S. #2 is an excellent lubricant for this pur-

pose.

Replace spacer gaskets (847B '42") sliding
spacer sieeves (702) onio shaft.

. Replace shafi sleeve gaskets (847C 'A6"). Install

shaft sleeves (659A R.H.) {659B L.H.). Thread
sleeves until contact is made against each
spacer sleeve. Do hot tighten shaft sleeve set
screws at this point in assembly.

. Install case rings (654) and set in place on the

impeller. Case rings are symetrical and can be
used on either side.

. Install throat bushings (679) then water seal

rings (660) on the shaft.

. Install slingers (661} on shaft.
. Install bearing housings {705) on shaft.
. Install spacer ring {731A) in thrust bearing hous-

ing.



11. Install spacer ring (7318) in radial bearing hous-
ing.

12. Before installing bearings in the housings, the
foliowing procedures must be done to determine
proper bearing clearances.

13. To properly determine initial diametric clearance
the follewing procedure should be observed.

A feeler gauge with smallest blade of 0.0015" is
used.

Fig. 8-6b

Fig. 8-6¢

Place the bearing in an upright position with inner and
outer faces parallei. Place thumbs on inner ring and
oscillate inner ring two or three times, pressing down
firmly. This “seats” the inner ring and rolling ele-
ments. Position the individual roller assemblies so
that a roller is at the top of the inner ring — on both
sides of the bearing. Press the two top rollers inward
to assure their being in contact with the inner ring
raceways. With the rollers in correct position, inserta
thin blade of the feeler gauge between the rollers.
Move it carefully over the top roller between the roller
and outer ring raceway. Repeat this procedure, using

progressively thicker feeler gauge blades until one is
found that will not go through. The blade thickness
that preceded the “no-go” blade is a measure of
diametral clearance before installation.

Example:
Bearing SKF-22238CK (190 mm bore) is mounted on
a tapered sleeve shown on fig. 8-6d shown below.

a. By measuring with a feeler gauge, initial diametral
clearance is established to be .0075". Min. d.c.
.0061", max. d.c. .0087".

b. Proper fit is obtained when d.c. is reduced by
.0035"

initial clearance = .0075"
reduction of d.c. = .0035"
clearance after mount. = .0040"

c. The locknutis tightened until the d.c. is reduced to
.004".

14. Lubricate the tapered sleeve with a light coat of
machine oil. LPS-2 is recommended. Slide the
bearing and sleeve onto the shaft as far as it will
go. To properly tighten the pump bearings on
their expansion sleeve, it is necessary to use a
wrench similar to that shown on Fig. 8-6e. When
proper clearance is achieved, remove wrench
and install lockwasher and locknut.

NOTE: For mounting bearings SKF manufac-
tures a hydraulic nut #HMV34 which
can be used in place of Fig. 8-6e.
Consult your local SKF bearing dis-
tributor for further details.

LOCKWASHER
- LOCKNUT

Fig. 8-6d shows mounting with a push-type sleeve.
Threads on the sleeve permit the use ot a removal
nut to separate the sleeve from the bearing.



Fig. 8-6e

15. Install bearings in housings (705). Slide taper
sleeve on shaft (656) and into bearing (2503).
Place bearing iockwasher (2502) and locknut
(2501) on shaft. When tightening locknut (2501)
measure clearances at the bottom most roller to
reduce diametric clearance to the correct
amount. After proper clearance has been ob-
tained, install plain bearing head (704) with
gasket (818 .007" paper} onto plain bearing
housing (705) and install thrust bearing head
(706) with gasket (B818) onto thrust housing
(705).

16. Install coupling cover and hub. Install
lockwasher (3820) and locknut (709).
D. Installation of Rotor

1. Refer to section 8-5c except at step 5, Replace
and secure taper pins with nuts (3500) and bolts
securing the bearing housings (705) to the case
(651). And at step 7 slide slingers (661) up to the
bearing housings (705). After contact has been
made, slide the slingers back about 16" and se-
cure in this position by tightening the slinger
setscrews.

. installation of Case Cover
1. Refer to section 8-5d.

8-7 Changing Rotation of a

Series 4200 Pump
Before starting repairs, isolate the pump hydrauli-
cally and the driver from its source of power. Refer to
the sectional assembly drawing for proper sequence
of parts removal.

E

A. Removing Rotor Assembly From Casing

1. Referto Section 8-4A, and follow procedure out-
lined.

2. Set the complete assembly aside.

Reversing Casing
1. Refer to Section 8-3B.
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Disassembly of Rotating Assembly

1. Refer to Section 8-4B for disassembly of the
rotating element.

NOTE: Disassemble the assembly from the
drive end to impeller only, as complete
disassembly of the rotor is unneces-

sary.

D. Reassembly of Rotating Assembly
1. Refer to Section 8-5A for reassembly proce-
dures.
E. Preparation of Casing

1. Refer to Section 8-5B8.

Install Rotor in Casing
1. Refer to Section 8-5C.

NOTE: Centering of the impeller in the pump
case should not be necessary as the
position of the shaft sleeve opposite
the drive end was not changed. How-
ever, checking the impeller to insure
central location in the case is recom-
mended.

It will be necessary to align the pump and driver on
the baseplate. Follow the alignment procedure as
outlined in Sertion 4. When connecting the suction
and discharge lines, insure that no piping strain is
transmitted to the pump. Change motor leads to re-
verse motor rotation and match new pump rotation.

8-8 Mechanical Seal Installation

Both 4100 Series (DTB) and 4200 Series (DLB)
pumps can be equipped with mechanical seals.
Should mechanical seals require replacement, use
the following procedure.

1. Refer to the appropriate section (8-2A, 8-5A or
8-6C) for reassembly of the pump rotating ele-

ment.

2. Follow the reassembly through the installation of
shaft sieeves.

NOTE: The mechanical seal eliminates the
need of water seal ring (660), packing
{3470, 846) and throat liners (679).

3. Slide the mechanical seal assembly and gland
plate onto the shaft prior to installation of slinger
{661).

NOTE: insure rotating element is complete
and that the stationary face of the seal
has been installed in the gland plate
with its O-ring.

4. Complete reassembly of the rotating element.
NOTE: Take care notto damage the seal faces

during the completion of rotor reas-
sembly.

5. With the rotating element assembled, install the

unit in the pump case following the appropriate



section (8-2C, 8-5C or 8-6D). NOTE: It is not the intent of this manual to outline
. i specific tolerances or wear limits. This must
6. Eluef the pump shaft in the area of the stuffing be determined by the satisfactory or un-
ox lace. satistactory operation of the pump.
7. Using a straightedgs, scribe a iine (see Fig. 8-8) .
on the shaft sleeve (659) while rotating the shaft ~A. Rotating Assembly

and holding the straightedge flush with the face

of stuffing box. The resulting line is to be used as a. Shaft Runout
areference. 1. Remove case cover (652).

8. Using the reference mark, determine the posi- 2. Attach a diatindicator to the casing so that the
tion of the mechanical seal. The drawing sup- indicator button is resting on an unworn sec-
plied with the seal has an indicated dimension tion of the shaft or shaft sleeve. Rotate the
taken from the face of the stuffing box to the back shaft to determine total indicator reading
face of the seal or drive collar (D Fig. 8-8) of the (T.1.R.). Do this on each end of the shaft. Fac-
rotating assembly. Set the back of the seal or tory tolerances on shaft runout are .003".
drive collar to this indicated dimension. Setting Greater shaft runout may be the cause of
the seal to this dimension insures proper seal noise, vibration and short packing life.
compression.

9.5 . the rotating element of th | to th b. End Float

. Secure the rotating element of the seal to the
shaft sleeve (659).9 ' 1. Attach a dial indicator to the case so that the

indicator button is touching the side wall of

10. Replace case cover (652) on pump. the impeller.

11. Once case cover (652) is in place, carefully slide 2. Move the rotor one way as far as it will go. Set
gland plate up onto the gland studs (848). Care- the indicator on zero then move the rotor the
fully tighten gland plate alternating between opposite way as far as it will go. The indicator
gtand studs and turning nuts one flat at a time. reading shows the amount of end float.

G e Jghiaring of the gland plate can resul a. In the 1% — 3 DTB-8 pump sizes of the
4100 Series pump, a double mount ball

12. Once the gland plate gasket has seated against bearing is used as a thrust bearing. This
the stuffing box face, apply a light torque to the bearing should be installed with zero axial
gland studs. Generally seal installation instruc- float and any indicator reading above
tions will give the proper value. If the value is un- 001" may indicate wear or a loose instal-
available, 10 ft. Ibs. is generally sufficient. lation.

b. In all 4100 Series pumps with the excep-
- -E-— ] - tion of the 12 — 3 DTB-8, and all 4200
> Series pumps through 24-DLB-27, a
double row ball bearing is used as a thrust
e bearing. In this type of locked thrust the
GASKET accept%bie indiu::atgtr reading at the factory
is .003". A reading greater than this may
. / indicate wear or a loose installation.

L : c. On the 24-DLB-32 and 30-DLB-31 pump
! sizes a spherical roller bearing is used to
H— handle pump thrust. Due to the shallow
roller angle and the existence of internal
C r=MARKED ON THE clearance, an axial movement of approxi-
SHAFT —— B mately 4.5 times this internal clearance
= = - can be expected within the bearing. A
reading of .003 — .005" can be expected

due to this clearance.
fe—™ D —™ d. For the 36-DLB-40 and 36-DLB-38 pump
sizes follow installation instructions as
outlined in Sect. 8-6. Once again an axial
Bl A o reading of approximately 4.5 times the
. final instailed radial clearance can be &x-

. Fig. 8-8 pected.
8-9 Inspection

It is desirable to periodically give the pump a com- B. Casing Assembly
plete inspection of all component parts to keep the
unit in good operating condition. Frequency of in-
spection depends on the amount and type of service.

This inspection should include the following:

a. Inspect interior surfaces of case and cover for
erosion/corrosion. If necessary, descale these
surfaces first.
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b. Inspect drip box areas for corrosion. The over-
haul period offers a good opportunity to descale
and paint the exterior casing for resistance to
corrosion.

C. Gaskets

Case parting flange (847A) (847C) — Ys2" thick
asbestos sheet material.

Shaft sleeve (847A) (847B) (847C) — 42" thick
asbestos sheet material for pumps with shaft
sleeves and spacer sleeves. 4g” thick asbestos
for pumps with no spacer sleeves.

Bearing housing (818) — .007” thick paper or
vellum material.

8-10 Removal and Replacement of

Impeller Rings
Impelier rings on Warren Series 4100 & 4200 pumps
are secured to the impeller with LOCTITE RETAIN-
ING COMPOUND No. 40. *A kit containing this com-
pound and “LOCQUIC" PRIMER GR. T is supplied
with each pump.

*NOTE: Impeller rings are optional equipment on
Series 4100 (DTB) pumps.
A. Removing Worn Rings

1. Evenly heat the circumference of the impeller
ring (658) with a torch. Remove the ring while
hot, by tapping with a hammer and chisel, or by

using a standard claw type wheel puller.

. After removal of compound treated rings, an ac-
cumuiation of powder may remain. This should
be removed by wiping, air blast, brushing or light
scraping. Areas to which film adheres tightly
need not be cleaned.

B.

Spare parts to be used in commercial applications
are supplied by Warren in standard sizes. To install
these rings proceed as follows:

1.

Installing New Impeller Rings

Thoroughly clean mating surfaces with “Loc-
quic” Primer Grade T.

2. Apply Retaining Compound 40 evenly and spar-
ingly on impeller hub. Slip the impeller ring (658)
onto the hub with a twisting motion to insure
even spreading of the compound. Allow a mini-
mum of 30 minutes curing time at room tempera-

ture.

8-11 Installation of Pump Packing
Packing should be replaced when excessive gland
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leakage is observed and gland travel is used up.
Refer to Fig. 8-11 and install packing as follows:

1. Remove gland nuts (3822) and washers from
gland swing bolts (848). Separate the gland

halves (655} and remove from the pump.

Remove all old packing from the stuffing box in-
cluding those rings located below water seal ring
(660). This ring is notched in several places so
that a packing hook may be used 10 remove it.

Clean gland halves, water seal ring and stuffing
box of old packing material. Note condition of
shaft sleeve in the stuffing box area. If shaft
sleeve is scored, it should be repaired or re-
placed or the new packing will not last.

Prepare new rings. Refer to Design Data pages
for dimensions.

Install one packing ring. If possible, tamp this
ring firmly into the stuffing box as it must seal
against the stuffing box throat/throat liner {679)
as well as the shaft and bore of the stuffing box.

Install remaining packing rings. The joint of each
succeeding ring should be offset 90° from the
joint of the preceding ring. Be sure water seai
ring (660} is positioned to be in line with stuffing
box drilling. See the applicable sectional assem-
bly drawing for proper location.

Replace gland halves (655) and secure together
with bolts,

Replace gland washers and nuts on gland swing
bolts. Tighten gland nuts firmly and evenly to
compress the packing. Maintain pressure for 15-
20 minutes to allow packing rings to cold flow
and adjust to gland pressure.

. Back off gland nuts and retighten finger tight.

Turn the shaft by hand several times to insure it
is not bound by the packing and to glaze the
packing rings.

1.
12.

Line up the pump for normal operation.

Allow pump to run with heavy gland leakage for
15-20 minutes. During this period, check tem-
perature of stuffing box and stuffing box leakage
to touch. If stuffing box is heating, stop pump,
allow the box to cool then restart.

After this initial run-in, begin taking up on gland
nuts. These nuts should be tightened evenly,
one flat at a time, at 15 minute intervals. Reduce
giand leakage to 15-20 drops per minute. This
leak will provide sufficient lubrication.

13.



Fig. 8-11

PACKING A PUMP

Giean the stuffing box. Examine the
shalt and/or sleeve. It scored or
deeply grooved, reglace and clean
the bore.

SHAFT OR SLEEVE

CUTTING THE RINGS ™

Aings can be cut either with square (butt cut) or diagonal joints,
Itis beslio cutthe rings on a wooden mandrel e same size as the shalt

Cut directty across the packing.

Wrap the packing around the mandre! a sufh-
cient rymber of tmes: for the amount of rings.
being made. Hoki the packing firmly on the
mandrel. DO NOT STRETCHIT.

BUTT CUT DIAGONALLY CUT JOINTS

PARELLEL LINES

Draw two parafiel ines on the packing, then individuatly
cut each ring at a 45° angle.

®

ALTERNATE METHODS OF CUTTING RINGS

" INCREMENTS
A. Cut the first ring on the
putmp shah. Then, using a
prepared maple cutting
board, cut each additional
ring.

08:

B. Cut each ring on {he
pump shaft, making sure
you DO NOT nick or scora
the shaft.

The board is made by in-
scrbing 457 angle knes in
¥z* increments across a
maple baard.

l

METHOD OF INSTALLATION

. Install one ring at a time.

Make sure the ring is clean.

. Where cempatible, lubricate kghtly
on 1D and OD with a suitable hubri-
cant,

om»

=

Use split bushings to install gach
ring.

0

PACKING SPUT PACKING
FOLLOWER  BUSHING

A tamping stick may be u_sed, if
split bushings are not available.
DO NOT USE A SCREWDRIVER.

E. Stagger joints 60°
apat. if only two rings are
used, stagger joints 180°
apaft.

F. When putling rings
around the shafl use an
"5 twist, DO NOT BEND
OPEN.

G. When the last ning has been in-
stalled, there should be enough room
te inser the gland follower %™ 10 ¥~

SRR

<X
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H. Take up on the gland bokis with a wrench 10 seat and for the packing 1o the stuffing
box and shatt, Loosen giand nuts, and let packing expand. Rotate shaf by hand 10 get
running ciearance. Then re-tighten gland nuts finger tight only. Again rotale shatt by hand
o make sure packing is not too Tight.

J. To insure long service life, allow
adequate break in time for a set of new
packings.

K. If a lantem ring (seal cage, waler
cage) is pravided, make sure the lantem
ring is installed under the pipe tap hole.

I. Siart the pumg, allowing the stutiing
box to leak freely, then take up on the
glang bolts one fat at a time unyl the
desired leakage is oblained, and the
puUmy is running caal.

LANTERN RING NCT th FROPER POSITION.
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PUMP MODEL SlE|2 BIE ElE @Bl el BBl BBl lEBE|E
NI g |8 19189 a0 )10 )0 Qo1 a9 a]4 |4
— o~ o o] [ar] =r - - [Tyl =t (¥ Yol (=] w (=] [+ =] [€=] «© ~— r— Ll
Thrust Bearing SKF 7304-GD NEW DEPARTURE 5607 NEW DEPARTURE 5608 NEW DEPARTURE 5610 ]
Radial Bearing SKF 6205 SKF 6307-RS SKF 6308-RS SKF 6310-RS
Shaft Diameterd N, % 104 1% 1% ﬁi
At Coupling
At IN. 13, 1% 1% A
Impelier
At Shaft IN. ™ VA % FAZA
Sleeve
Shaft Sleeve IN. 1% 1% 2 7%
Dia.
Stuffing Box IN. 234 234 ] 3y
Bores
Stuff'i]ng Box IN. 214, 3 |3 E}A KA 3 | 3 3% [ 32 |3, |33 342
Depths
No. Rings Packing 5 .| 5
Packing IN. % 1z
Size
Water Seal IN. 3 X
Ring Width
Casing IN. S lzlzfa ] K r%s AT ] W [Hs 1% |[He | 3 |6 , e |%ﬂ —’% *a
Thickness
Shaft Capacity 1.8 5.4 7.3 185
HP/100 RPM
Max. Working | PSI 165 200 165
Pressurg
Test PSI 250 300 250
Pressure
Max. Suction PSt 56 75
Pressure
Ring IN. .020-.024 .025-.029
Clearance
\({%RZ) LB.-FT2 (073 1.03| 096 11,16 | 215 2.35(3.55 [6.05 |4.10 | 10.15|6.00(16.10 |4.75 [9.65| 8.65[12.51|17.31| 22.31 |12.23|23.03[19.53
y
Wt) LB-FT2 [ 0.80|1.14] 1.06 |1.29 [ 2.4312.68 413 |7.35 [4.80 {13.00|7.25[19.85 (5.60 11.8010.70[15.21|21.61{27.91 [14.93]126.73123.93
3
Max. Liguid Temperature 200°F
(without Modifications))

*ndicales Dual Volute Casings

'Y
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w3y 10 a = b= & g & o N Y & = & b= 2 =
o & P ) efy ch & = = =) o o I ch @ oh ch
PUMP MODEL S|/ 2 2 i |a | B a;a |a (8| &l a|la |a]|a a | a
212 2 & 2 el 8 |22 2| 3F |Z2|& |88
Thrust Bearing SFK 5218 SKF | SKF | SKF SKFE315 SKF SKF BKF
5313 | 5311 | 5313 722460 | SKF5315 | 5222 | 5316 SKF 23224C SKF
HYATT HYATT | HYATT | HYATT HYATT 2238 CK
Radiaf Bearing SKF 6218 SKF | SKF | SKF A-5218 SKF A-5218 | A-5222 | A-5219 A-5224 5K-38
6314 ; 6311 | 6314 1218 TS 6320 1218 TS  [1222 TS[1219 TS 1224 TS
Shaft Diameters i, 3% 2% | | 2% 3% 414 3% s | W 41 tapered
At Coupling
At Impeller IN. 3% 3 2% a 3%y 4 57 k3 6l 414 614 "
At Shaft Sieeve . % % | 24 | Ta [ 3% | W | 5% 3% 6 | 4% 5% THs
Shaft Sleeve Dia. iN. A, Yy | B | 34 )N VA 44y 574 43 64 h
gtuffing Boxes IN. 5%, [3A 4 414 5%, YA FEA 5%, 814 Bla 814 9%
ore
Depth {to Bush.) IN. 4% 4% 41 434 414 534 5% 5% 7% 41 62% 624
No. Rings Packing 5 B 7 4 5
Packing Size IN. % s %4 4. 154,
Water Seal . 1 | % % 1 1 | 14 1%
Ring Width
Casing IN. b s s 1 14 % g % 1% 14
Thickness
Shaft Capacity HP/100 RPM 96 49 22 49 | 96 192 96 182 125 250 580
Max. Working PSl 315 175 150 125 180 | 220 125 105 75 130 120 125 i50
Pressure
Test Pressure
(PSI) 1.5 x Maximum Working Prassure
Max. Liguid 250°F/121°C
Temperature {with- Above 250°F (121°C) it will be necessary to use optional oil ¢oolers and quench glands. 0il cooling may be needed at fower
out Modifications) temps depending on speed and customer preference. In no applization should the liquid temperature exceed 350°F {176°C) an
sizes through 24~ discharge, nor exceed 300°F (148°C) on 30”-36~ discharge.
Ring Clearance {on Diz.) IN. .025-.029 .030-.035 .030-.034 .035-.039  .035-.040 .040-.045
WRZ (Dry) LB.-FT? 67.5 { 187.6 | 1806 | 32.0 | 526 | 115.0 1202.7 | 393.7 | 473.2 |258.0| 251.0 | 474.0 {4905 794.5] 907.3| 2875.0] 2041
WRZ (Wet) LB.-FT2 825 | 23281 2226 | 395 | 656 | 134.0 | 2527 | 523.7 | 643.2 1333.0 | 323.0 | 644.0 { 665.5 |1104.5| 1258.5 4075.0] 2891

(a1a) oozy seues



9-2 Material Specifications

Series 4100
BRONZE ALL AlLL ALL 316 CAST IRON 316
FITTED IRON BRONZE | STAINLESS STEEL |ST. STL. FITTED
PART Warren Spec. Number
Casing ADIGA AD1DA CO20A B407A AQ1GA
Impelter CO20A AD10A CG20A B40O7A BAO7A
Casing Rings COS0A AO10A CO090A B40TA B407A
Shaft FOB0A FOB0A, FO60A G232A FDE0A
Shaft Sleeves C090A AQT0A CO90A B407A B407A
Glands CO60A AQ10A CO60A B407A B407A
Water Seal Rings POS1A POS1A POS1A PG51A PO5S1A
Series 4200
BRONZE ALL ALL ALL 316 CAST IRON 316
FITTED IRON BRONZE | STAINLESS STEEL | ST. STL. FITTED
PART Warren Spec. Number
Casing AC10A AC10A CO20A B4G7A AD10A
Impeller C020A AQ10A Co20A B4Q7A B407A
Impelier Rings CO20A AO10A CO20A B40OTA B407A
Casing Rings C030A | AD10A | COS0A B407A B407A
Shaft FOBOA FOB0A FOB0A G232A FO60A
Shaft Sleeves CO90A AG10A CO90A B407A B407A
Glands COB0A A010A COB0A B4O7A B407A
Water Seal Rings CO80A AD10A COB0A B407A B40Q7A
Material
Conversion
WARREN SPEC. EQUIV. ASTM MATERIAL
AQ1T0A A48 CL35 Cast Iron
B407A A743 Gr.CGF-BM #3165t SH.
C020A SAE 63 Alloy 927 Bronze
Cos0A Bé&2 Alloy B36 Bronze
CO90A B584 Alloy 937 Bronze
FOBOA Type 1144 Steel
G232A A276 Type 316 #316 St Stl.
POS1A — Giass Filled Teflon

23




9-3 Series 4100 Impelier Positioning Chart

IMPELLER HUB
POSITIONING CHART

- E—F—» - % —
T
( DIMENSICN IMPELLER IMPELLER
SIZE T SHAFTNO. | WITHOUT RINGS | WITH RINGS
3-DTB-9 B57H1072 657H1088
4-DTB-9 657H1073 657H1089
4-0DTB-10 15%e 656H0274 B657H1059 G57H1090
4-DTB-13 657H1070 G57H10H
5-DTB-11 657H1049 657H1092
5-DTB-11H 657H1083 657H1093
4-DTB-16 B57F1071 657F1094
5-DTB-14 16%6 656H0276 657F1074 657H1095
CIMENSION IMPELLER WPELLEHR
SIZE T SHAFT NO. | WITHOUT RINGS WITH RINGS
6-DTB-12 657H1037 657H1096
5-DTB-15 1776 656H0269 657H1034 657H1097
8-DTB-12 657F1032 857F1098
8-DTB-16 B857H1043 657H1100
8-DTB-19 19 656H0273 657D1129 657D1130
10-DTB-13 B57H1045 657H1102
10-DTB-16 657H1058 B57Ht101
12-DTB-14 19 656H0275 657H1045 657H1102
12-DTB-14H 657HI057 657H1103
12-DTB-14L 657H1048 657H1115
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SECTION 10 — TROUBLESHOOTING

Symptoms Possible cause of trouble
Pump does not deliver water ... e 1-2-3-4-6-11-14-16-17-22-23
Insufficient capacity delivered ... 2-3-4-5-6-7-8-9-10-11-14-17-20-22-23-29-30-31
Insufficient pressure developed ... 5-14-16-17-20-22-29-30-31
Pump loses prime after starting ... 2-3-5-6-7-8-11-12-13
Pump requires excessive POWEE ........cccccvvvieeeccovivncererresereseesnnns 15-16-17-18-19-20-23-24-26-27-29-33-34-37
Stuffing box leaks excesSIVEIY ... e e 13-24-26-32-33-34-35-36-38-39-40
Packing has short e ... 12-13-24-26-28-32-33-34-35-36-37-38-39-40
Pump vibrates oris NOISY ........ccccvmrnciiiiiiiiice s 2-3-4-8-10-11-21-23-24-25-26-27-28-30-35-36

41-42-43-44-45-46-47
Bearings have shortiife ...........cccco i ieiieeciies e, 24-26-27-28-35-36-41-42-43-44-45-46-47
Pump overheats and S€IZes ... 1-4-21-22-24-27-28-35-36-41

Pump not primed

Pump or suction pipe not completely filled with liquid

Suction lift too high

Insufficient margin between suction pressure and vapor pressure
Excessive amount of air or gas in liquid

Air pocket in suction line

Air leaks into suction line

Air leaks into pump through stuffing boxes

oot valve too small

10. Foot valve partially clogged

11. Inlet of suction pipe insufficiently submerged

12. Water-seal pipe plugged

13. Seal ring improperly located in stuffing box, preventing sealing fluids from entering space to form the seal
14. Speed too low

15. Speed too high

16. Wrong direction of rotation

17. Total head of system higher than design head of pump

18. Total head of system lower than pump design head

19, Specific gravity of liquid different from design

20. Viscosity of liquid different from that for which designed

21. Operation at very low capacity

22. Paralle! operation of pumps unsuitable for such operation

23. Foreign matter in impeller

24, Misalignment

25. Foundations not rigid

26. Shaft bent

27. Rotating part rubbing on stationary part

28. Bearings worn

29. Wearing rings worn

30. Impeller damaged

31. Casing gasket defective, permitting internal leakage

32. Shatft or shaft sleeves worn or scored at the packing

33. Packing improperly installed

34. Incorrect type of packing for operating conditions

35. Shaft running off center because of worn bearings or misalignment
36. Rotor out of balance, causing vibration

37. Gland too tight, resulting in no flow of liquid to lubricate packing
38. Failure to provide cooling liquid to water-cooled stuffing boxes
39. Excessive clearance at bottom of stuffing box between shaft and casing, causing packing to be forced into
pump interior

LoNIORALONS
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40.
41.

42.

43.
44,

45.
46.
47.

Dirt or grit in sealing liguid, leading to scoring of shaft or shaft sleeve

Excessive thrust caused by a mechanical failure inside the pump or by the failure of the hydraulic balancing
device, if any

Excessive grease or oil in antifriction-bearing housing or lack of cooling, causing excessive bearing tem-
perature

Lack of lubrication

Improper instailation of antifriction bearings (damage during assembly, incorrect assembly of stacked
bearings, use of unmatched bearings as a pair, etc.)

Dirt in bearings

Rusting of bearings from water in housing

Excessive cooling of water-cooled bearing, resulting in condensation of moisture from the atmosphere in
the bearing housing

26



SECTION 11 — REPLACEMENT PARTS

11-1 General

Your inventory of spare parts should be based upon
the application and the importance of continued
operation. 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
urut 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:

12-1

1.

. Original order number pump was sold on.

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

) Ty;;;e of pump. (Example: Series 4100 4-DTB-
16

. Name of part required and part number from

drawing (Shaft Sleeve No. 659)

. Quantity required.
. Purchase order number.
7. Complete shipping and invoicing instructions.

SECTION 12 — SAFETY PRECAUTIONS

Recommended Basic Safety
Practices

NEVER work on a pump unless it has been iso-
lated, both electrically and hydraulically, from
the system (this should be done with an appro-
priate tag-out system on electrical controllers
and on any valves involved.)

Be sure adequate lifting gear is used when rig-
ging heavy assemblies for removal, instattation,
etc.

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

. Be sure the coupling guards are of an approved

type and are properly installed.
Do not operate at higher speeds than specified.
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Bearing Cap .
Casing Ring .
Gland ...........

Impeller ........
Shaft Sleeve

List of Replacement Parts — Series 4100 (Type DTB)

Sectional Dwg. No. 999F0261

Shaft Sieeve (Locked) ...c..cccoovviveeccceeecceee,

Water Seal Ri
Slinger .........
Plain Bearing

NG eoorereeeeernns e

Head ..o v

Bearing HousINg _.........oooiiiiiece e
Thrust BearingHead ..........c..oocvvieeiinciie e,

Bearing Ring

Bearing Housing Gasket ...,
Shaft Sleeve NUt ...

Gasket, Shaft
Gasket, Shaft
Gasket, Case
Gland Stud ...

SleBVE e,
Sleeve, Locked ..o

Bearing, Thrust .........ccooooiii e

Bearing, Plain
Snap Ring ....

Grease Fiting .........cccoooriin e

Key, Coupling
Key, tmpeller
Packing, Stuff

NG BOX .o

Packing, Shaft Sleeve ..........ccoccev i

Roll Pin ........

LONG LOK SCrew .......ccoiiiiiiiccieiicecviic e
Bearing Locknut, Thrust ...
Bearing Locknut, Plain ...........ccoooi i,
Bearing Lockwasher, Thrust ..............cc.ccoiece
Bearing Lockwasher, Plain ...,

Flex-Loc Nut

Part
No.

651
652
653
654
655
656
657
659A
6598
660
661
704
705
706
731
818
836
B47A
8478
847C
B48
2503A
2503B
2572
3205
3245A
32458
3470A
34708
3480
3611
3821A
38218
3B20A
38208
3gz2

28

Sparesfor
One Pump

Rotor
With Impeller

X

XX X X X X X X X X X X X X
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List of Replacement Parts — Series 4200 (Type DLB)

Sectional Dwg. No. 999F0256

Part Spares for Rotor
Part No. One Pump With impeller

CASE oottt e b

Case COVET ....coooiieei e tver e e s s e e e e s e

Bearing Cap ......cccccrrrieee ettt sre e

Casing RING ....oooeeerece e X X

GlANG .o s e .

Shaft e X X

Impeller ..., X

Impeller Ring ..o X X

Shaft Sleeve ... X x

Water Seal Ring X

SHNGEr oo e X

Bearing Bracket

Throat Lining (2) X

SPACET (2) (4) oo e X

Piain Bearing Head .........c.covociinii e e, 704 X

Bearing HOUSING ... 705 X

Bearing Housing (Plain} ............cccovieeeiceninnnieinene e 705A X

Thrust Bearing Head ..........cccocoimverniiinee e 706 X

Bearing Housing Gasket ..................cccooveini e, 818 ped X

Nut, Shaft Sleeve (1) ..o 836 X

Packing .....cccocoovvevmvnnionnn o eererasrrbeer e r e e e e 846 X

Gasket, Case ... B47A X

Gasket, Spacer ... 8478 X P

Gasket, Shaft Sleeve .............. et e aaan s 847C X X

Gland Stud ... 848

PIUG (7) ceeeeeernees e e s 937

Bearing Locknut (Thrust End) ...........cooeieeieiicninnns 2501A X X

Bearing Locknut (Plain End) ..........cc.ccoeoicieiiiiieeen, 25018 b X

Bearing Lockwasher (Thrust End) ..............cccoce. 2502A % X
" Bearing Lockwasher (Plain End) ......c.cccccocvvieiinnene 2502B X X

Bearing Thrust (Bal) .....cocevveeiienr v 2503A X X

Bearing Radial (Roller) ..o e 25038 X X

Bearing Radial (Ball) .......ccccoceviveiiiee e 2503C x X

Bearing Thrust (Roller) ... 2503D x X

QH Co0ler {7) coveeeeieeer et 2518

SNAap RING {B) oo 2572 X X

SNAP RING {5) c.vooeiir e 25728 % X

ConnNector (7) .o 3006

01111 O R 3155A

Sight Gage (7) oo e 31558

AIFVENE (T) oottt et eeeeee s 3156

Street EIDOW (7) ..o e et 3185

Grease FING ......ocoovvieriiieeie s e 3205 X

Grease Fithing .....ccooiiirii e 3205A X

Key Coupling ..o e e 3245A X

Key Impeller ... e 3245B X

Key SIEeve (1} ..ot 3245C

Pipe NIpPle (7) oo 3315

O-RiNG (1) (7) o oeere et 3460 X

Taper Pin ... 3495

Taper Pinwith Nut ... 3500

Magnetic Pipe PIUG (7) coccoeee e 3521

Flat Head Maching SCrew ............cccceeevieevnieesinennnnns 3534

Locknut Screw, Cup Point ... 3611

Locknut Screw, Cup Point ...l 3611A X

(1) For 20-DLB-32 only.

{2) Not required for 12" and 14" size pumps

{3) For 14" size pumps only.

{4) Not required for 16-DLB-26 and 30-DLB-31.

(5) Forradial and thrust bearings for 14-DLB-16 and 14-DLB-16H and for radial bearing on other sizes except
20-DLB-32, 24-DLB-27 and 30-DLB-31.

(8y Notrequired for 24-DiB-27.

{7} Optional. 29



Part

Case ...

List of Replacement Parts -— Series 4200 (6, 8, 10-DL.B-25)

Sectional Dwg. No. 999R0361

CaASE COVEN ..o ettt e
Casing RiNG ...

Gland ..
Shaft ...
Impelier
Impeller

RiNG .o

Shaft Sieeve (RH) ...
Shaft Sleeve (LH) ...,
Water Seal Ring ...

Slinger
Bearing
Stuffing

Bracket ..o
Box Bushing ........oooooveiii e

Shaft COVEN ..o
PlainBearing Head ...............ccoi i

Bearing

HOUSING .o et

Thrust Bearing Head ...

Bearing

Head Gasket .........ccoooevmmeiiiiiciiiieiieen

Shaft Sleeve Gasket ...,
1P T To o €1 o PSR

Plug ...
Bearing

HEad ... e

Plain Bearing ..........ccccooviiiiiiiiiieeeeeeee e e
Thrust Bearing .........ccooccciieiccceeir e cereee e
O COOIBE ...
Snap RING ..o
ConNECION ... e

Qiler ...

Sight Gage ...

Air Vent

Street EIDOW ... e
Grease FIiNg ..........ccooeei e

Gasket
impeller

KBY e e

Coupling Key ..ot
Pipe NIpPle ..ot

O Ring
Packing

Magnetic Pipe Plug ...

Longlok
Longlok

SOTBW ot ar e et
BOIBW it eee e vrterer e rere s e s s s s tianes

LoCkwasher ... e

Locknut

Part
No.

651
652
654
655
656
657
658
B659A
6598
660
661
666
679
690
704
705
706
818
820
848
937
951
25038
2503A
2518
2572
3006
3155A
31558
3156
3185
3205
3235
32458
3245A
3315
3460
3470
3521
3611A
3611B
3820
3821
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Spares for
One Pump

Rotor
With Impelier

X X X X X X X X X X X X X X

x

X X X X



List of Replacement Parts — Series 4200 (Type 36"-DLB)

Sectional Dwg. No. 999F0350

Part
Part No.

01T TSRO 651
Case COVEN ..o et 652
Casing RiING ..o e 654
GIANA ..o e e 655
Shaft oo e e 656
IMPeElIEr e 657
Impeller BING ..o e 658
Shaft SIeeve ..o B659A
Shaft SIEeVE ... 659B
Water Seal RiNG ......cooveeiviie e e er v 660
SHNGEN e 661
Throat BUshing ...ccoeo i 679
Shaft COVET ..ot 690
SPACET ciiieeiee ettt e s 702
Plain Bearing Head ..........ccc.ooiiviieiin e, 704
Bearing HoUSING -..ooooiiiiiei e 705
Thrust Bearing Head ................ccovivseee v 706
Coupling LOCKNUL ....ocovviiiii e 709
Thrust Bearing RiNG ...........cccoivivicivec e 731A
Plain Bearing Ring ......ccooviiiii e, 7318
Bearing Housing Gasket ..............ccccooeiii e, 818
Case Gasket ...ccccveveeeiiiiiieeeee e 847A
Spacer Gasket ... B47B
Shaft Sleeve Gasket ... eeeriees 847C
Gland Stud ..o 848
Bearing Locknut ... 2501
Bearing Lockwasher ..., 2502
Bearing (RoHer) ..., 2503
Ol COOLEE e 2518
Constant Level Qiler ..........cc.oooi i, 3155A
Oil Sight GAge .....ccoovveeeiciie e 31558
LY =Y | U UTO RO 3156
Coupling K&y ... e 3245A
Impeler KeY ... re e eees 32458
PacKing .....ccoeoiiiiiie it 3470
Taper Pin ... revmenenne 3495
Taper Pinwith Nut ... 3500
Locknut Screw (Cup Point) ..o 3611
LoCkWashier ........cooooeiiniii s 3820
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Spares for
One Pump

X X X X

X X

Rotor
With Impeller

x

XX X X X X X X

XXX X X X X X
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