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CONSTRUCTION DETAILS

GROUP S GROUP M i GROUP L
> 2 > [ >
> > alz @ w|al|a
='2.§s§:,&as§:zz=§§§~sﬁ§:§§§§§§=§=§?T?T???
RN AN N T N TR S R R I AN A T I A R A I B
wilevieldcger|lvejwlw | v|w|lwioilw| ] o [0|lw|w |[wlow|lw|jw|olm]= |ois]m = i~ = 1% x| » | % | x
Rl 3 i % | ) x | x x x k3 > » » > » = » » Ed » » » » »® > > 3 > x| »x R E3 o ool o o o~ ~
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WEIGHT — BRONZE FITTED BARE PUMP |320| 300 | 390|455|365| 470 | 6506401660 720 | €80| 750 | 585 | 725 795 | 895 | 905 1285 | 1330 11300} 1385 1555 |1600]1620
EASING THIGKNESS — VOLUTE T % TR e % %o T % 15 [ | 5 T % % T % T % 1%l % T o TRl w7 L % %
PUMP | GASING THIGKNESS — SIDE WALLS LW kel % 1w %] % T e | % | e v T % T % (%l %l % % %l % [ %%
MAXTMUM DIAMETER SPHERICAL SOLIDS | .| %" L’/‘It 1% G [ %% 1% e %l"l % W] 0, l"l’/‘" Yl %" %/;J%‘” ’/'"I%‘" %7 % 1,,'7/.” ,/‘,,[ %1% 17 1‘}{.”[ % (107 [1%”
CASING CAPACITY — GALLONS 15] 2 |26]36[3.75] 425 |3.9]50(53] 54 |83 |85] 76 | s1 94 | 116 | 165 21.0 ] 195 |24.9|250] 293 |33.01355
STUFFING BOX BORE 2" 2% 3"
STUFFING| STUFF. BOX DEPTH (To Stuff. Box Bush.) 2% % 3"
STUFFING BOX PACKING SIZE e X" 7 x 957 %R
BOX | STUFF. BOX — NO. OF PACKING RINGS 5 5 3
WIDTH OF LANTERN RING 5% % %
SHAFT DIA, AT IMPELLER 13" 1% 25
sy | SHAFT DIA. IN SHAFT SLEEVE 1% % 2%
SHAFT DIA. AT COUPLING END 7% 15%” 1%
OUTSIDE DIA. OF SHAFT SLEEVE 1%7 1% 234"
BALL BEARING — BOTH ENDS 3055 307§ 310§
TMAXIMUM TOTAL WORKING PRESSURE | 250 PSI 250 PSI 250 PSt
GENERAL | MAXIMUM TEST PRESSURE 375 PSi 375 PSI 375 PSI
CENTERS 18%” 22" 28"
MAX__SHAFT H.P. PER 100 R.PM. 2.57 9.7 271
MAX._LIQUID TEMPERATURE WITHOUT COOLING OR QUENCHING 186°F
TEMP. | MAX. L1QUID TEMP. WITH QUENCHING GLAND 250°F
LIMITS | MAX. LIQUID TEMPERATURE WITH BEARING COOLING (GREASE LUB.)* 250°F
MAX. LIQUID TEMP. W/QUENCH. GLAND & BEAR, COOLING (GREASE LUB.* 350°F
TAny Part of Which May Be Suction Pressure. *Water Cooled Bearings Available for Model 3405 Only.
No. Cu. % |SN.% | Pb. % | Zn. % P. % Ni. %
1102 84-86 4-6 4-6 4-6 — —
TYPICAL 1103 87 6 45 | 175 [.05-15 | 0.75
anavsrs [aoe | e L8 8 | - lious |-
1109 | 88 8 3 4 - = REPLACEMENT GREASE & OIlL SEALS
Symbol 1000—Cast Iron—Corresponds to ASTM A278-53T Class 25 (VICTOR OR EQUAL)
1003—Cast Iron—Corresponds to ASTM A278-59T Class 30
Part No. GROUP S GROUP M GROUP L
REPLACEMENT SNAP RINGS (PART 361)
(WALDES TYPE 5102 OR EQUAL) 332 H 60222 K 60454 K 60771
s 100 2,22, 4 OR 24 3328 K3 64284 K3 63290 K 60810
M 137 40R 24
333 H 60284 K 60478 K 60810
L 196 4,24,6,0R 26

should be preserved and reused at reassembly. If
lost or damaged, they must be replaced by shims
1/64” thick.

7. Carefully lift rotating assembly from unit and place
on padded supports which will not injure the shaft

sleeves.

VI—D. DISMANTLING OF PUMP.

The basic instructions are for a Model 3405 pump.
Where dismantling of the Model 3406 or 3416 pumps
differ, the necessary supplementary instructions are in-
cluded.

t. Drain liquid from pump. 8. Note the distance from the end of the shaft to the
2. Shut off and disconnect any auxiliary piping. face of the pump half coupling so that the coupling
3. Disconnect couplin half can be correctly positioned when reassembled.
' PHng: Pull the coupling half from pump shaft.
. i xes. See .
4 {(IT_nl(gfe(P%?:clisgt?sembly from stuffing bo 9. Remove coupling key.
. . h end cover and remove
e dowel‘g ins from uppet half casing o Sneén %;ﬁp (Slcé;W:n(c)ln lela9c) f:lomc?)earing housing
by use of hex nut provided on top of pins. Remove (134 or 166). Preserve end cover gaskets (360).
nuts from casing parting studs and loosen lugper On the Model 3406 and 3416 the constant level
half casing (100) by screwing two bolts (/513 oilers (251) must first be removed from both thrust
threads) in holes provided in the flange. Lift off and coupling end and the oil drained from the
upper half casing, being careful not to injure the bearin }l:ous%n s
parting gasket. Use the lugs provided for lifting g &s-
the upper half casing. DO NOT USE THESE 11. Remove snap ring (361) from shaft. Use No. 4
LUGS FOR LIFTING ENTIRE PUMP. Waldes pliers. The Model 3416 has a shaft nut
6. Remove nuts from bearing cap studs and lift bear- rather than a snap ring.
ing cap (III) from unit. NOTE: THESE CAPS 12. Remove ball bearings (112 and 137) from shaft

MUST BE REPLACED ON THE SAME END OF
PUMP FROM WHICH THEY WERE REMOV-
ED. They should be marked for identification be-
fore disassembly. The shims under the bearing caps

seat by the use of a bearing puller. Details of
a recommended puller, capable of removing bear-
ings from all three groups of pumps, are shown in
Figure 19. Care must be used. Puller bar must be
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13.
14.

15.
16.

17.

18.

19.

3-8 Thos.

5
N

Fig. 19

square with shaft so that equal pressure is applied
evenly to the circumference of the outer race of the
bearing. A steady pressure must be applied to the
puller screw.

NEVER USE HAMMER BLOWS TO DRIVE
SHAFT THROUGH BEARINGS. Protect bearings
from dirt or other contamination.

Slide ball bearing collar (237 off of shaft) (122).

Slide bearing housings from shaft. Remove deflec-
tors (123) from both ends of shaft. On the Model
3406, remove cap screws from bearing housing
covers (160) on both bearing housings and lift out
oil rings (114). Preserve bearing housing cover
gaskets (360A).

Slip casing wearing rings (103 or 127) from im-
peller and off rotating element.

Slide packing, lantern rings (105) and stuffing box
bushings (125) off ends of shaft.

Smooth the exposed portions of the shaft at the
ends of the sleeves with fine emery cloth so that
sleeves will not bind while being removed.

The shaft sleeve (1266) must be removed first. This
is the sleeve with the spanner holes. Loosen set
screw in sleeve (if supplied) — previous design did
not have set screws). Unscrew sleeve from shaft
with a pin spanner or a strap wrench. Shaft to sleeve
threads are right hand. DO NOT USE PIPE
WRENCH! NEVER ATTEMPT TO REMOVE
THE SLEEVE (104) WHICH HAS NO SPAN-
NER HOLES UNTIL IMPELLER AND IMPEL-
LER KEY ARE REMOVED FROM SHAFT.

Tap the impeller (101) from shaft with a lead mall.
Tap evenly around the impeller as near as possible
to the shaft. DO NOT DRIVE AGAINST THE
SEALING SURFACE ON END OF HUB. Do not
let the key “ride up” on the exposed curved por-
tion of the sled runner keyway.

Should the impeller key start to “ride” as the im-
peller is being removed, the key can be driven back

by a drift pin or piece of keystock a size smaller
than the impeller key.

20. Remove key from keyway.

21. Unscrew and remove the remaining sleeve from
shaft by hand or with a strap wrench. Shaft to
sleeve threads are right hand. This completes the
disassembly of the pump.

VI—E. REASSEMBLY OF PUMP.

The following directions are for use when the pump

is completely dismantled and it is desired to reassemble.
Figs. 21 and 22 illustrate the steps described in the fol-
lowing. The basic instructions are for a Model 3405
pump. Where reassembly of the Model 3406 or 3416
pumps differ the necessary supplementary instructions are
included.

1.

— 19—

Check shaft to see that it is not bent or otherwise
damaged, and that it is also smooth and clean. In-
spect “O” Rings (412 and 412A). Replace if dam-
aged. Position “O” Rings (412) inside shaft sleeves
as shown in the sectional assembly, page 16.

Determine the correct setting of the impeller and
sleeves on the shaft in relation to the rotation of
the pump. To do this, face the discharge flange of
pump. The locking shaft sleeve must be on the right
as shown in Fig. 20 and the impeller must rotate in
correct relation to the casing as shown in the end
views in Fig. 20.

Mark the location of the keyway on the outside of
both the impeller hub and the locking sleeve (104)
at points “A” and “B” in Fig. 21 and 22 (pages 22
and 23). These marks will be used later to indicate
that the keyways are in line.

Assemble the shaft sleeve (104) that has a keyway
in the threaded end but does not have spanner
wrench holes. Turn sleeve in a clockwise direction
on shaft until the dimension from the threaded end
of the sleeve to the shaft shoulder at thrust bearing
or outboard seat agrees with the dimension on Fig.
22 for right hand or Fig. 21 for left hand rotation.



SHAFT SLEEVE {104)~WITH KEYwaY-
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Fig. 20

THRUST
BEARING

This dimension must be held as near as possible
with the keyways in the shaft and sleeve in align-
ment.

For the Model 3416 substitute the following B
dimensions for those shown on Fig. 21 and 22.

Figure 21 Figure 22
Group “S” 7-13/16” 9-13 /16"
Group "M"” 9-1/32” 12-17/32”

Group “L” 10-3/4” 16”

If it is necessary to replace the impeller wearing
rings on pumps so equipped, proceed as follows:

(a) Remove old rings. Rings are held by press fit
and also by 3 set screws in edge of impeller and
ring.

(b) Clean wearing ring seats and press on new
rings.

(¢) Drill 3 holes (“F” drill, 11/16” deep, 120°
apart), so that holes are half in impeller and half
in ring. Tap holes (5/16”-18 tap, 3/8” deep).
Screw set screws in hole, and lightly upset first
thread to keep screw from backing out.

(d) The impeller wearing rings are supplied 0.020-
0.030 inch oversize on the O.D. They should be
turned to size after they are mounted on the im-
peller. Turning to size after mounting is the pro-
cedure used in the factory, and has the following
advantages:

(1) Eliminates possibility of runout.

(2) Eliminates distortion and expansion due to the
press fit.

(3) Permits the user to compensate for wear of the
casing wearing rings, so that the casing wearing
rings need not be replaced to restore original
clearances.

(4) Permits the user to select a special clearance for
unusual operating conditions.

The table of original clearances in section VI—G may

be used as a guide in setting the final dimension of the
impeller rings. If rings are 300 series stainless steel, or
if extremely viscous liguids are being handled, the sug-

gested clearance shoul
6.

10.

11.

12,

13.

14.

— 20—

be increased 0.005 inch.

Insert impeller key (178) in shaft keyway. Turn
sleeve (104) about a quarter turn, either way, so
that key cannot enter keyway in this sleeve until
after impeller is checked for correct setting in
casing.

If the impeller diameter has been cut in the field,
the impeller should be statically balanced and, if
possible, dynamically balanced. Balancing can be ef-
fected by grinding on the outside of the shrouds
near the periphery.

Place “O”-Ring (412A) in groove in end of shaft
sleeve (104). “O”-Ring may have to be slightly
stretched to fit.

Note: Model 3405 pumps were previously supplied
without “O”-rings (412A) in the ends of the shaft
sleeves. On these pumps, coat the large ends of the shaft
sleeves and the ends of the impeller hub with plastic
thread compound, gasoila varnish, or white lead. Old and
new style sleeves are interchangeable. “O”-rings (412)
must be used between shaft sleeve and shaft whether "O”'-
rings (412A) are used or not. (This applies to step 10
below also.)

Slide impeller on shaft and tap in place against the
sleeve with a lead mall. Tap evenly around the im-
peller near the wearing ring surface. DO NOT
TAP AGAINST THE SEALING SURFACE ON
END OF HUB.

Place “O” Ring (412A) in groove in end of shaft
sleeve (126). Screw shaft sleeve on shaft up to key.

Slip wearing rings (103 or 127) on impeller, being
sure that the single lock on the upper half of ring
is toward the center of the impeller.

Place stuffing box bushings (125) on shaft and
slide over shaft sleeves toward impeller. The single
lock on the upper half of bushings must be toward
the outside, away from impeller.

If grease or oil seals (322, 333, 3324, or 332B) are
being replaced, make sure that the seals are installed
so that the lips of the grease seals face outward,
away from the bearings, and the lips of the oil seals
face inward, toward the bearings.

Make sure that all parts that are assembled inside
the bearing housings, including the shaft, snap ring,
bearing end covers, bearings and oil rings, are en-
tirely free from dust and dirt.

This is extremely important, as the life of a ball
bearing can be drastically reduced if contaminated
with even a small amount of dirt. All bearing as-
sembly operations should be done in as dust-free an
atmosphere as possible. All tools, as well as the
hands, should be kept clean.

If new ball bearings are being used, they should not
be unwrapped until ready for installation and
should not be cleaned or washed unless the protec-



15.

16.

17.

18.

tive wrapper has been broken and dirt allowed to
enter the bearing.

If old bearings, ot new ones that have been allowed
to become dirty, are being used, clean thoroughly
before installing as follows: Use a clean pail or re-
ceptacle. Pour into it one or two quarts of clean,
water-free kerosene. Dip the bearing into the kero-
sene and spin slowly. Repeat until all traces of
grease have been removed. Now blow dry with
clean filtered compressed air, holding the two races
together so that they do not rotate but allowing the
inner race to rotate a few turns now and then to
dislodge the kerosene from the retainer pockets. If
the bearing is very dirty, it is advisable to rinse it
in a second bath of clean kerosene. When the bear-
ing has been blown dry, oil it immediately with a
good grade of clean machine oil; especially the race
grooves and balls to prevent corrosion or rust.

Place deflectors (123) on shaft. On the Model 3406
— Wipe a small amount of grease on oil seal lips
(332B) and slide bearing housing covers (160)
carefully over shaft and place oil rings (114) on
shaft against bearing housing covers (160).

Wipe a small amount of grease on the grease seal
lips in bearing housing (134 or 166). Place beating
housings on shaft and slide them along until they
contact the shaft sleeves. Care must be taken not
to injure the lips of the grease seals during this op-
eration. A thin piece of shim stock, wrapped in-
side the grease seal before sliding over the shaft
will protect the seal lips and can readily be removed
after the seal is past the shaft shoulder.

Slide ball bearing collar (237) over thrust end of
shaft (122) and push up against shaft shoulder.

The thrust and coupling end ball bearings are the
the same and can be installed on either end of
shaft. Both bearings are installed in a like manner
as follows: Apply a film of oil to the bearing seat
on the shaft. Start bearing “square” and drive on
about 1/8”, keeping bearing square at all times.
Use a driving sleeve as shown in Figs. 21 and 22.
Note that the outside diameter of this sleeve should
never be larger than the outside diameter of the
inner race of bearing. Next slip the bearing hous-
ing over the ball bearing toward the end of the
shaft to eliminate any possibility of binding be-
tween the outside of the bearing and the bearing
housing bore. Now continue to drive the bearing
solidly against the shaft shoulder.

On the Model 3416 coupling end bearing is single
row. Thrust bearing is a duplex bearing (two angu-
lar contact bearings, specially matched) and must
be mounted in “back-to-back” position. This is done
on the bearing originally sent with the pump by
having the stamped faces of the outer rings against
each other.

Both bearings are installed in same manner as the
3405.

Model 3416 uses the following bearings:

19.

20.

21.

—_—21 —

Group 'S” Group "M” Group "L”

Coupling End 3058 307S 3108
Thrust End 7304PD-DB  7306PD-DB 7308PD-DB

Place snap ring (361) in groove in shaft on thrust
bearing end. Be sure that groove is clean and that
snap ring seats in bottom of groove. Snap ring is
flat on one side, tapered on other side. Flat side of
ring must be against bearing.

In the Model 3406 slide oil rings (114) toward
bearing to the proper position in the bearing hous-
ings. Bolt the bearing housing covers to the bearing
housing, making sure that the oil breather fitting
(113A) in the bearing cover is up when the double
locks of the bearing housing are in the lowermost
position. This fitting is used as a pressure release
for the bearing housing. It must be in the vertical
position or the bearing will not be properly oiled.
(Thrust end bearing end cover is not installed un-
til Step No. 22.)

Oil shaft extension and slide coupling end bearing
end cover (119) with gasket (360) in place, being
careful not to injure grease seal (332). Turn end
cover so that the small oil cup is in line horizont-
ally with center of shaft when the double lock of
the bearing housing are in the lowermost position
(see Figs. 21 and 22). This oil cup is used as a pres-
sure relief for the bearing housing. It must be in the
horizontal position to facilitate the correct filling of
the grease chamber. (Note that the location of this
relief fitting is shown at the top in the sectional
assembly, Section VI—C (page 16), only to show
construction details.) Bolt the bearing end cover
securely in place.

On the Model 3406 — Turn end cover so that oil
drain notch is at the bottom when the double locks
of the bearing housing are in the lowermost posi-
tion. This notch permits oil to drain from between
the bearing and the end cover, maintaining proper
oil circulation.

On the Model 3416 turn the end cover so that the
small oil cup is up when the double locks at the
bearing housing are in the lowermost position.

Be sure gasket (360) is in place. Bolt bearing end
cover to bearing housing.

Install oil pipe (190) and constant level oiler (251)
on the coupling end only. Be sure the oiler rests on
cap screw, which projects from casing as shown in
Figure 9,

Assemble the pump half coupling on Group “S”
pumps as follows: Put oil or white lead on shaft ex-
tension and in the coupling bore. Insert pump half
coupling key in shaft. Place the complete pump
half coupling over end of shaft and align key with
keyway. Place a solid object, such as a portion of
a 2” diameter bar, against the end of the shaft op-
posite the coupling end and drive coupling half on
shaft with a lead mall. Note: — If a bearing puller,
similar to that shown in Fig. 19 (page 19) is avail-
able, it can be used on thrust bearing end to hold
shaft when driving on coupling half. When using
the puller for this purpose, draw the puller screw
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21A.

22.

23.

up only finger tight so as not to injure snap ring.
Locate the coupling half in the same location on
shaft as it was when removed. Never drive the
coupling on shafft with the bearing end cover
(109) in place as this may injure the ball bearing.

Assemble the pump half coupling on Groups "M”
and “L” pumps as follows: Screw a 1/2” stud, ap-
proximately 114” longer than the length of the
coupling hub, into the end of the shaft. Insert the
coupling key in shaft. Put oil or white lead on shaft
and in the coupling bore. Place the complete pump
half coupling in position over the stud and align
the key and keyway.

Place washers over the stud against the coupling
hub and pull coupling on with a nut placed on the
stud. Locate the coupling in the same location on
the shaft as it was when removed.

Bolt the thrust end bearing end cover (109 or
190A) to the bearing housing. Be sure gasket (360)
is in place. On Model 3405 pumps, be sure grease
relief fitting is in a horizontal position as indicated
in VI—E Step 20. On Model 3406 pumps, be sure
oil drain notch is at bottom as indicated in VI—E
Step 20A. Install oil pipe (190) and constant level
oiler (251) on thrust end. Be sure oiler piping rests
on cap screw which projects from casing as shown
in Fig. 9, pg. 7.

Smooth up and clean casing wearing ring, stuffing
box bushing and bearing housing seats in upper
and lower half casing. The casing and bearing caps
are precision bored so that hand scraping and fitting
of the casing wearing rings, stuffing box bushings
or bearing housings are not required.

Inspect parting gasket and if torn or otherwise
damaged, cut a new gasket of 1/64” sheet asbestos
(Johns-Manville service sheet #60 or equivalent).
The gasket should be removed while assembling
rotating element.

To cut a new gasket, lay the gasket sheet on the
upper half casing parting flange, which will serve
as a template. Strike the sheet with a ball peen ham-
mer. This will cut the gasket against the edges of
the casting, and around the parting stud holes. The
gasket must cover the entire surface of the parting
flange, especially around the casing wearing ring
locks, or internal leakage from high to low pressure
zones in the pump may occur.

Lower carefully the entire rotating element into
the lower half casing. Be sure that the wearing
ring, stuffing box bushing and bearing housing
“locks” line up with the recesses in the lower half
casing. The single “lock” on each of these parts
must be on top so that when the upper half casing
and the bearing caps, having only one recess each,
are bolted in place, these parts are locked against
rotation.

With “locks™ properly aligned, the rotating element
should settle easily into place. If there is interfer-
ence, the impeller may have to be tapped along the
shaft until it lines up correctly. The sleeves may
have to be backed off to do this.

26.
27.

28.

29.

30.
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After the element has been properly seated in the
lower half casing, tap impeller along shaft until the
shoulders on the impeller are in the center of the
space between the two casing wearing rings (103).
In other words, dimension “C” and “D" — Figs.
21 and 22 (pages 22 and 23) will be equal.

Now tighten shaft sleeve (104) against impeller
until the marks which were made previously line
up, indicating that the keyways are in line. Check
again the distance between the wearing rings and
the impeller shoulders. If rubbing occurs, turn the
shaft sleeve (104) one complete turn ahead or back

as required.

With the locating marks together, tap the key
(178) from the opposite end of impeller into the
shaft sleeve (104) until the end of the key is flush
with the end of the impeller (on end opposite
sleeve 104).

Tighten the shaft sleeve (126) securely against the
impeller with a spanner or a strap wrench. Tighten
set screw in sleeve (126) (if supplied — previous
design did not have set screw). Be sure fiber insert
is under set screw so that set screw will not burr

shaft.

Check the rotating elements for free turning by
rotating slowly in one direction and then the other.
The casing wearing rings and the stuffing box bush-
ings should be seated in the lower half casing, and
should remain stationary when the shaft is rotated.
If they ride on the impeller or sleeves, it may indi-
cate that the bearing housings, wearing rings or
bushing surfaces in the lower half casing have not
been properly cleaned of scale or other foreign mat-
ter, or that there is too much eccentricity in the
element, due to a bent shaft or other causes. If any
of the above are evident, correct the cause and con-
tinue to assemble as follows.

Replace shims (1/64” thick) over bearing cap studs.

Assemble bearing caps (111) and tighten the nuts
evenly, being sure that thie bearing caps are re-
placed on the same end from which they were
removed.

Check again for free turning of the rotating ele-
ment.

Place the parting gasket in position over the studs
on the lower half casing with the edges flush with
the stuffing box bores and tight against the wear-
ing rings and stuffing box bushings.

Be sure that the “locks” on the stuffing box bush-
ing and wearing rings are in their correct position
with the single “lock” on top.

Lower carefully the upper half casing, which should
settle into position without resistance and then slip
the dowel pins in place.

Check the rotating element for free turning and, if
no binding is apparent, tighten casing parting nuts
alternately on each side of the pump starting from
the center. The shaft should turn freely after all
nuts are tightened.



31. Repack stuffing boxes and replace gland assemblies
as outlined in II—C.

32. Check coupling alignment as outlined in I—C
(page 4). If the direction of rotation has been
changed, see VI—F.

33. Connect coupling as outlined in I—] (page 6).

34. Grease or oil pump bearings as outlined in VI—A
(page 15).
35. Connect auxiliary piping, if used.

36. Follow directions in Section III for initial oper-
ating condition and for starting pump.

VI—F. CHANGING ROTATION OF
PUMP IN FIELD.

The rotation of these pumps can be changed without
using additional parts. The following steps should be
followed:

1. Disassemble pump as outlined in VI—D (page 18).

2. Loosen dowel pins, if used, in pump feet and remove
hold-down bolts. Lift lower half casing from bed-
plate.

3. ‘Turn lower half casing 180° so that suction and dis-
charge flanges are reversed from previous position or
turn bedplate 180° and leave pump casing in origi-
nal position. See Fig. 22 (page 23), showing right
and left hand pump.

4. Replace lower half casing in this new position on
bedplate and bolt in place. Do not dowel.

5. Reassemble pump as outlined in VI—E (page 19).

6. Be sure that pump bearings are greased. See Section
VI—A (page 15).

7. Check alignment as outlined in Section I—C (pg. 4).

8. Connect coupling as shown in Section I—J (page 6).

9. Follow directions in Section III (page 10), for initial
operating conditions and for starting pump.

VI—G. OVERHAUL OF PUMP.

The pump should be opened and the interior in-
spected for wear and excessive clearances approximately
once each year. The period, however, may vary, depend-
ing on operating conditions and severity of service. See
Section VI—D (page 18) for disassembly and Section
VI—E (page 19), for reassembly of pump.

The following items should be checked:

1. Wearing Ring Clearance:

The original diametric clearance between the wear-
ing rings and the impeller is .010” to .014”.

The following is suggested as guide for allowable
wear of wearing rings before replacement for ¢” pump
and smaller:

(a) Pumps of 50 feet or less T.D.H. (total dynamic
head) — .030” to .035” total diametric clearance.

(b) Pumps of between 51 and 100 feet T.D.H. —
.025” to .030” total diametric clearance.

(c) Pumps of more than 100 feet T.D.H. — .020”
to .025” total diametric clearance.

For 8” pumps or larger, the following is suggested:
(2) Pumps of 50 feet or less T.D.H. — .045” to
.050” total diametric clearance.

(b) Pumps of between 51 and 100 feet T.D.H. —
.035” to .040” total diametric clearance.

(¢) Pumps of more than 100 feet T.D.H. — .025”
to .030” total diametric clearance.

2. Fit of Impeller on Shaft:

These patts are machined for a push fit. (The shaft is
made .000” to .0015” smaller than the impeller hub
bore) and the impeller should tap easily on the shaft. If
the impeller does not tap on readily, the bore and shaft
should be inspected to see that they are free from foreign
matter or burrs. The fit of the key in the keyways should
also be checked to see that it is not causing binding. The
key should have a sliding fit on the sides and should
have .004” to .016” clearance at the top.

3. Clearance Between Shaft Sleeve (104 or 126) and
Stuffing Box Bushing (125):

The original diametric clearance is .008” to .012”. If
this clearance has increased to more than .030”, the shaft
sleeve, and at times, the stuffing box bushing should be
replaced.

4. Condition of Shaft Sleeves:

If the outer surface of the shaft sleeve at the packing
area is deeply grooved, the sleeve should be replacd.
5. Condition of Shaft:

Check shaft for straightness. If bent, it should be
straightened. If otherwise damaged, it should be replaced.
6. Condition of Impeller:

Check the impeller and replace if any of the follow-
ing conditions exist:

(a) Excessive erosion, especially on the inlet of
vanes.

(b) Excessive wear on wearing ring surface.

7. Condition of Ball Bearings:

If the bearings are worn or damaged so that they
have become loose or are noisy or rough when rotated
they should be replaced.

VI—H. EMERGENCY BALL
BEARING REPLACEMENT.

If the thrust end ball bearing (112) has become worn
and needs replacing and it is not desirable to overhaul
the entire pump, the bearing can be replaced as follows:

Note — This cannot be done on the coupling end
unless the pump or the driver is removed from the bed-
plate.

1. On Model 3406 pumps, remove oil pipe (190) and
constant level oiler from thrust end bearing housing
(134A). Drain oil from housing.
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Vi—L

Remove thrust bearing end cover (109 or 109A).
Remove snap ring (361).
Remove bearing cap (111).

Rotate bearing housing (134, 134A, or 166) 180° so
that the two locks are on the top.

Remove ball bearing as directed in VI—D 12
through 14 (pages 18 and 19).

Thoroughly flush bearing housing, bearing end cov-
er, snap ring, ball bearing collar, and end of shaft
with clean kerosene. The slightest trace of dirt or
grit may drastically reduce the life of a ball bearing.
Examine the ball bearing collar. If the edges of the
collar are rounded over, or if the collar is otherwise
damaged, replace the collar.

Examine the shoulder on the shaft against which the
ball bearing collar bears. Shoulder must be square,
and not rounded over.

Assemble new ball bearing as follows:

(a) Wipe a small amount of grease on the grease
seal lips in the bearing housing.

(b) Place bearing housing on shaft, with the double
locks up, and slide it along to approximately its cor-
rect location.

(¢) Slide ball bearing collar (237) over shaft end
and push up to shaft shoulder.

(d) Apply a film of oil to the bearing seat on the
shaft. Start bearing “square” and tap on shaft up to
the shaft shoulder. Use a driving sleeve as shown in
Figs. 21 and 22.

(e) Place snap ring (361) in shaft groove. Be sure
that the groove is clean and that the snap ring seats
properly.

(f) Bolt bearing end cover (109 or 109A) to bear-
ing housing. Be sure gasket (360) is in place. Posi-
tion end cover as directed in Section VI—E Step 20
so that grease relief fitting or oil drain notch is in
correct location.

(g) Align locks on bearing end cover with the
grooves in lower half casing and rotate bearing end
cover 180° so that the locks are at the bottom.

(h) Assemble bearing cap (111) being sure that the
1/64” shims are in place, and that the prick punch
marks on the cap and the casing are on the same
side. Now tighten the nuts evenly.

(i) Refill with grease or oil as outlined in VI—A
(page 15).

SPARE PARTS.

To insure against possible long and costly “down-

time” periods, especially on critical services, it is advis-
able to have spare parts on hand.

1.

The most desirable parts to have on hand are the
following:

(a) "Rotating element.” This is a group of assem-
bled parts, including bearing housings, bearings, bear-
ing end covers, grease seals, wearing rings, stuffing
box bushings and all rotating parts, except coupling.
(b) Stuffing box packing (106) — one set for two
stuffing boxes.

(¢) Stuffing box gland packing (210) — one set for
four gland halves.

(d) Stuffing box gland halves (107) — four re-
quired.

With these parts on hand, pump can be easily and
quickly reconditioned by replacing the worn parts.

2. An alternate, though not as desirable as that stated
above, is to have on hand parts that are most likely
to wear and which can be used as needed.

Following is a list of these suggested parts:

(a) Stuffing box packing (106) — one set for two
stuffing boxes.

(b) Stuffing box gland packing (210) one set for
four gland halves.

(c) Shaft sleeve (104 and 126) — one each.

(d) Ball bearings (112 and 137) — two required
(both bearings being the same).

(e) Snap ring (361) — one required.

(f) Wearing rings (103) — two required; ot

(127 and 142 — two of each.

(g) Shaft (122) — one required.

(h) Impeller key (178) — one required.

(i) Stuffing box bushings (125) — two required.
(j) Stuffing box gland halves (107) —

four required.

(k) Ball bearing collar (237) — one required.

3. If it is not convenient or desirable to carrry the spare
parts listed in items 1 or 2, the following list is sug-
gested as a minimum for servicing the pump under
ordinary conditions of wear:

(a) Stuffing box packing (106) — one set for two

stuffing boxes.

(b) Stuffing box gland packing (210) — one set

for four gland halves.

(c) Shaft sleeves (104 and 126) — one each.

(d) Ball bearings (112 and 137) — two required

(both bearings being the same).

(€) Snap rings (361) — one required.

(f) Ball bearing collar (237) — one required.
Vi—J. INSTRUCTIONS FOR

ORDERING SPARE PARTS.

Repair orders will be handled with the minimum of

delay if the following directions are followed:

1.
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Give the Model No., size of the pump and serial
number. These can all be obtained from the name
plate.

Write plainly the names, part numbers and material
of the parts required. These names and numbers
should agree with those on the sectional assembly
(Section VI—C) (page 16).

Give the number of parts required.

Give complete shipping instructions.






A pump is only as good as its parts.

The Goulds pump featured in this instruction manual is made up of many different parts. All are
engineered and precision manufactured to make the pump perform as intended. Therefore it's
most important to make sure that you use only genuine Goulds replacement parts.

Toassure that you can make no better choice than Goulds, we offer the best pump parts program
in the industry. We call it “pump parts like never before” and very simply means unsurpassed
availability, service, quality and value.

Service our Certified Original Parts specialists are
dedicated to serving your parts needs by:

) ® Helping minimize
parts inventories
Delivering parts
Providing
maintenance
consultation service

Availability A nationwide, computer-controlied
distribution network backed by factory programs
designed to get you the part you need — when you

need it.
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or material improvements have been made.

GOULDS PUMPS

THE REAL ONES

For more information, call or write your nearest Goulds sales office or representative.

Branch Sales Offices

Branch Sales Offices (cont'd.)

Alabama Birmingham, AL (205) 939-0533/34 “Texas Houston, TX (713) 789-7867
Alabama Mobile, AL {205) 342-0658/58 Texas Richardsan, TX (214) 234-3967
Delaware Mewark, DE {302) 737-8708 Virginia Richmaond, VA (BO4) 741-3280
Calitornia Covina, CA (213) 967-2406 Washington Lynnwood, WA (206) 774-1258
California Walnut Creek, CA (415) 934-5392 West Virginia S5t Albans, WV (304) 722-4241
Colorado Denver, CO (303) 759-8569 *Stocking Warehouse
Florida Jacksonville. FL 1904) 396-3523 .
Florida Lutz, FL (813) 961-5085 International Sales Offices
“Georgia Atlanta, GA (404) 455-4800 Middle East Athens, 139, Greece (30-1) 722-8506 ar
Georgia Savannah. GA (812) 355-1162 T22-B568 (TLX 218464 GOUL GR)
IWinois Lisle, IL (312) 960-3400 Southeast Asia Singapore, 0922, Republic of Singapore
*Illinois Bedford Park, IL (312) 563-1220 . (65} 235-5715 or 235-6364 (TLX 26126 GOULDS RS)
Louisiana Baton Rouge, LA (504) 927-3870 Latin America Ft. Lauderdale, FL (305) 486-3020
*Louisiana Monroe, LA (318) 387-0854/55 {TLX 522104 GP1 FTLA)
“Maine Benton Station, ME 1207) 453-9794 Europe The Hague, Netherlands (31-70) 64-3842
Maryland Hunt Vally, MD (301) 666-7900 (TLX 31441 GOPUE NL)
M. ‘ y Hills, MA (617) 235-3635 Saudi Arabia Dammam, Saudi Arabia (966-3) B26-0362
Michigan Euminggam. n.TcI) tgg] gd;-‘?:% (TLX 602485 SUBAL 5.J)
Missouri ansas Cily, (816) 942- 2
Missouri St Louis, MO (314) 821-6050 Pump Rebuild and Overhaul Shops
North Carolina i (104 ser-2117/78 New Jersey Fairfield, NJ (201) 575-6400
*New Jersey airfield, NJ (201) - " ¥
New York Cheektowaga. NY {716) B34-3114 Hlini a"erf 5 EUPP M. I‘EO;] 25?:639?2120
Cincinnati, OH (513} 528-5770 inois Bedford Park. IL (312)
Ohio Parma, OH (216) B42-7470 Louisiana Denham Springs, LA (504) 665-3726
Oklahoma Tulsa, OK (918) 622-2400 Texas Houston, TX (713} 433-0055
*Oregon Tigard. OR (503) 684-2520
Pennsylvania Bala-Cynwyd, PA (215) 667-6870 Corporate Headquarters
Pennsylvania Pittsburgh, PA (412) 922-9160 Goulds Pumps, Inc.  Seneca Falls. NY (315) 568-2811 (TLX 200807 GPSF UR)
Tennessee Memphis, TN [901) 767-2280 (TLX 93-7290 GOULDPUMP SEFS)
Texas Beaumont, TX {713) 832-3447
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