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WE CAN SUPPLY ALL YOUR REFRIGERATION NEEDS
AND PARTS FOR USE IN THE FOLLOWING...

COMPRESSORS: York - Frick - Vilter - Fuller - Mycom - Sullair - FES - Howe - Crepaco -
Grasso - Sabroe - Kobe - Dunham Bush - Stal - Howden

CONTROL VALVES: Refrigerating Specialties - Hansen - Phillips - Hubbell - Alco -
Sporlan - Grasso - Danfoss

HAND VALVES: Refrigerating Specialties - Hansen - Herl - Frick - Henry - Shank -
Grasso - Danvalve

RELIEF VALVES: Henry - Refrigerating Specialties - Hansen - Shank - Rego

CONDENSERS AND EVAPORATORS: Evapco - Frick - Imeco - Frigid Coil - Krack -
Baltimore Air Coil - Vilter - Gebhardt - King

GAUGES: Marsh - Ashcroft - Danton - Duro - McDaniel - Wika

REFRIGERATION CONTROLS: Penn - Mercoid - Honeywell - Barber Coleman -
Johnson Controls

REFRIGERATION PUMPS: Cornell - Viking - York IT - Blackmere - Hansen
PURGERS: Hansen - Refrigerating Specialties - Armstrong

MISCELLANEOUS: X-Pando Pipe Joint Compound - MSA Gas Masks - Sulphur
Sticks for Ammonia Leak Detection - Litmus Paper -
Coalescer Filter Elements

LOW PRICES — HUGE INVENTORY
KNOWLEDGEABLE SALES PEOPLE
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Ref. No. Part Name Part Number lRei. No. Part Name Part Number
Pump assembly, ammonial 70-14940 ee Below|Shaft seal assembly, R-12, R-22 |70-16459
Pump assembly, Refrigerant-12, - 221| 70- 16458 26 Ring, spring retaining = - x| 64-85711
1 Body, pump -70-10211 - - 27 Spring, 4 required . 3 1.29-4010
2, 3,4 Head, insert and seal body? 70-12701 z8 - |Ball, locating : | 29~-1845
5 "O" ring, seal, pump head to 283234 29 |Gasket, seal cover to seal body |70-10223 .
pumnp body, ammonia 30 Cover, seal 70-10214 .
5 "O" ring, seal pump head to : 28-5409 31 Bearing, ball 29-6165
pump body, R-12, R-22 32 Cover, bearing 70-10226
b Screw, cap, 5/8" x 4-1/4" 21-1650 33 Lockwasher; spring, 1/4" 21-5289
7 Gasket, cap screw 28-3233 34 Cap screw, socket head, 1/4" 21- 2580
8 Ferrule (2 required) 70-14441] 35 Ring, spring, ball bearing 29-7055
9 Bearing, roller (4 required) 29-6833 . retaining :
9A - 9B |Aluminum seal bushings 20-12314 36 Plug . e " | 70-10225
(4 required) . 37 no' ring, plug sealing, ammonia | 28-5164
.10 Fitting, grease . 70-5668 37 "O'" ring, plug sealing, R-12, 28-5410.
10A Valve, check 70-15970 R-22 N i
11 Gear, pump (2 required) 29-6085 38 Ring, spring, plug retaining 29-6167 iy
12 Key, pump gear, 3/16' sq. i 39. Pin, dowel, 1/4" 41-1104.
x 2-3/8" 1p. 70-5680. 40 Pump Insert Assembly, re- 270-11726
Key, flywheel 68-367 placement, ammonia®
13 Shaft, idler 70-10217 40 Pump Insert Assembly, re- 270-16457
14 Shaft, drive 70-10216 placement, R-12, R-222 ,
15 Gasket, seal body to pump . body 70-10224 41 Nuf, reservoir oil sight glass 65-53°
16 Screw, cap, hex head ZI-T6Z25 42. Washer, oil sight glass 65-52
17 Reservoir, oil, with charging 70-14473 43 Glass, oil sight _ 26-2634
valve and equalizer 44 Gasket, oil sight glass (inside) 70-2399
18 Valve, oil charging 68-59 Heatexr, 230V 70-11004
See Below|Shaft seal assembly, ammonia 70-11767 Heater, 115V 70-11707
; Grease, 5 pound can® 70-12712
! Bare pumps, less base, drive, etc. ? Exchange insert assemblies.
% Three items machined as companions. Not interchangeable separately. % Buitable for any operating temperature.
Replacement Shaft Seal Kit Consists of: Recommended Renewal Parts Stock List
x Stock Quantity
sk Item L i per Number of
2 Screw, Seal Removal Part Nems Plﬁn;‘gs = Oplelraztsmn
2 Rings, Seal y. i
i ggﬂapr;nihaﬁ Seal Pump Insert Assembly 1 2
7 "O'" Rings Shaft Seal Kit 2 3
: "O'" Ring, Pump Head to Body 1. 2
1 Ball, Locating Beari Ball 1 2
1 Gasket, Seal Cover SEERE >
3 Spacers, Steel Bearing, Roller kS 8
) Gear, Pump 2 4
Recommended Renewal Parts Stock List g;:ir?;?;:]zfeal Aunhing zf 2
quantities are based‘ on average cond:}'tions Sh aﬂ:: Driven i 2
-of quulpment opera.uoz? and parts availa- Key, Puinp Gear 2 4
bility. Extremes in either of these clas- Spring, Seal 8 12
sifications should temper your thinking S 5 1b. can 3 6
in determining quantities to be stocked ! ’ )

Subject to Change Without Netice

Printed. in U. S. A,

TP 1M 1173 .05

Form 285.05-RP
{17K-3-RP)

DAVEION OF BORGWARNET CORFORATION

BORG YCWARNER
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MODEL IT

1060
NOMENCLATURE
Insert
Type
’ Pump R.P. M.
I T 330

Fig. 1 - Insert Type Liquid Pumnp
GENERAL

Insert Type Liquid Pumps are self contained units
consisting of a pump and motor (optional) mounted
on a commeon steel base. Each unit is equipped

with a V-belt drive and belt guard (See Fig. 1). The
suction connections of early units were made up with
a 3" pipe nipple and a threaded companijon flange in-~
stead of having the companion flange cost integrally
with the pump body.

These pumps are designed for use in recirculating
systems, in pumping liquid from low Pressure traps
to high pressure receivers or in transferring liquid
at condensing pressure from one receptacle to
another. Insert type pumps are capable of pump-

ing liquid against pressure differentials up to 225
psi.

The same basic pump is used for all applications.
Capacity of the pump (gpm) depends upon the pres-
sure differential against which the pump is expected
to operate and the speed of the pump.

Note: This instruction covers only Ammonia ap-
plication. A few Model IT pumps have been applied
on Refrigerant-12 and Refrigerant- 22 installations.
For Refrigerant-12 or -22 application data refer to
factory. For renewal parts refer to Instruction
17K~ 3-RP which covers both Ammonia and R-12,
R-22 pumps. )

SPECIFICATIONS

Pump - Horizontal, ’rotary gear type comnsisting of
pump housing and removable pump insert. All mov-
ing parts are contained in the pump insert.

Housing - High grade cast iron.

Gears - Drive and idling gears machined from

Meehanite.

Shafts - Drive and driven shafts of hardened steel.

Bearings - Two roller bearings on each shaft to
absorb radial load and one deep grooved, grease
sealed ball bearing on outboard end of drive shaft
to absorb axial load.

Shaft Seal - Mechanical type consisting of two close
grained cast iron collars each rotating against a-
stationary, centrifugally cast phosphor bronze ring.
Seal tension exerted by means of springs between
the rotating collars.

Base - Formed steel construction, designed for use
WIth NEMA standard motors. Each base equipped
with adjustable motor mounting plate to provide for
belt tension adjustment.

Drive - V-belt type with cast iron pulleys,
with belt guard.

Equi pped

Lubrication - Roller bearings grease lubricated by
means of ball check adapters with standard Alemite
pin type fittings.

Outboard ball bearing grease sealed - permanent-
ly lubricated. Shaft seal lubricated by means of a
vertical oil reservoir shipped separately for field
installation on top of the seal body.

Accessories
bkl et ot

Motors and Starters - Motor and either manual or
magnetic starter furnished when specified.

Heater - Immersion type, for use in the seal cham-
bers oI pumps operating with liquid of -40°F,, or




lower to assure proper seal lubrication at low oper- Suction 3" - Discharge 2!
ating temperatures. Sixty watt heaters are avail- )
able for 115V or 230V service. NOMINAL OVERALL DIMENSIONS

PHYSICAL DATA. Refer to Fig. 2 - Dimensions

The following physical data is common to all Model APPROXIMATE WEIGHT
I T purnps, since the same basic pump is used (with
various drives) on all models, Fig., 2 shows the
dimensions of these pumps and TABLE 1 shows
drive data. ,

L.ess motor and starter - 400%#

PUMP GEARS

PIPING CONNECTIONS Length - 2-3/4n
Diameter - 3-1/4"

2l
6%
21%g
VALVES FOR NOTE: RESERVOIR TO
CHECKING BE FIELD ASSEMBLED
GREASE. USE
s 4| T BRISTOL REFER TO FIG. 6 FOR
¥ _ ‘i::,;_‘SOCKET DETAILS OF QIL
= : =[S WRENCH, RESERVOIR PRESSUR -
| IZING CONNECTIONS,
" I
FOUR % HOLES J
FOR ANCHOR BOLTS _
3 FLARE S.A.E.
OIL CHARGING
CONNECTION .
3" sucTioN
.. (WELDING FLANGE)
24"
[
3,
M 3*,’9
F.
35%
2 T 2" DISCHARGE

3 (WELDING FLANGE)

1

L

Fig, 2 - ‘Dimensions
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INSTALLATION
PIPING ARRANGEMENTS

Three basic piping arrangements are generally used
with these pumps, depending upon the differential
pressure against which the pump must operate and
the type of low pressure receiver used (See Fig. 3
4 and 5).

. Fig. 3 illustrates the piping arrangement for a liq-
uid recirculating system, where the pump operates
against a small pressure differential with a hori-
zontal low pressure receiver. In a recirculating
system, the coil remains flooded at all times dur-
ing operation, since the pump circulates mich more
liquid than is actually evaporated.

Fig. 4 illustrates the piping for these pumps when
they are uséd with vertical low pressure receivers
in either a recirculating system or a transfer sys-
tem. In a transfer system, the pump is used to
pump low pressure liquid ammonia from the low
Preasure receiver to a high pressure receiver or
liquid line.

Fig. 5 shows the piping arrangement which should
be used when the pump is used with a vertical low
pressure receiver which is equipped with a liquid

cooling coil or when the low pressure receiver is

also being used as an intérstage gas cooler.

INSTALLING THE PUMP

These pumps should be rigidly mounted on a level
concrete foundation.

To insure satisfactory performance from these
pumps, the following conditions should be observed
during installation (See Figs. 3, 4 and 5);

(2} The refrigerant being pumped is at or near its
boiling point, therefore, the absolute pressure
at the pump suction must not be less than the
absolute pressure at the surface of the liquid
in the vessel from which the pump gets its
supply. If the pressure at pump suction is less
than the pressiure corresponding to the tempera-
ture of the liquid, flash gas will form and the
pump may become gas bound resulting in loss
of capacity, noisy operation and short pump
life. :

No suction lift is permitted.

’

(b} To assure that the suction line static liquid head
is sufficient to overcome any suction line drop
and prevent formation of flash gas, the center
line of the pump shaft must be located a mini-
mum of 24" below any horizontal run of suction
line for pressure differentials less than 150
1bs/sq.in. For pressure-differentials in ex-

cess of 150 1bs/sq. in., the absolute minimum
is 48",

It is desirable to increase these absolute mini-
mum heads where space permits. At low tem-
perature levels, it is necessary to increase at
least 18" for every 10° below -40°F,

The work done by the pump shows up as an in-
crease in the temperature of the liquid at the
pump discharge. Some of this liquid leaks back
‘through the clearance passages in the pump.

This action results in gas at the inlet to the pump

unless there is sufficient liquid subcooling in
the liquid at the pump suction. This liquid sub-
cooling can only be effectively achieved by the
static head of the liquid in the pump suction line
rather than by the combined height of the line
and level in the suction trap.

When a pump is new the clearances are so
small that the leakage back thru “‘»=m will
usually not be enough to cause any trouble.
However, as the pump wears over a period of
time this leakage increases and more gas
flashing is likely to occur in the suction. This
eventually can become enough so the pump
will handle no liquid at high differentials. This
is why it is important to adhere to the mini-
mum suction heads indicated above.

(c) Horizontal runs of pump suction line should be
as short as possible, not exceeding 3 feet and
using’a minimum number of fittings to insure
free flow. .

(d) The lines to and from the pump should be run so
that no traps are formed. If traps are unavoid-
able, the low points must be provided with oil
drain valves.

(e) Valves in the lines to and from the pump should
be installed with their stems in the horizontal
position to avoid the possibility of forming gas
traps.

{(f) A 1/4" drain connection with stop valve should
be welded into the lowest point of the pump dis-
charge comnection (between the pumps and the
discharge stop valve) to serve as a purge con-
nection if it becomes necessary to open the pump
for repairs (See Figs. 3, 4 and 5).

(g) A suction strainer must not be used in the pump

suction line to avoid pressure drop.

(h) When these pumps are used with a vertical
receiver having liquid cooling coils or if the
receiver is alsoc used as an interstage gas cool-
er, the pump should be connected as shown in
Fig, 5.

(i) All shells should be thoroughly cleaned before
making connections to insure against scale or
dirt entering the pump.

End clearance is particularly critical in transfer
pumps. This clearance should be . 0005" mini-
mum to . 002" maximum. The effect of dirt in
the system causes cutting and increased end
clearance. This results in liquid bypassing from
discharge to suction. The capacity falls off and
eventually the pump fails to deliver.

The pump suction connection inside horizontal
shells should be protected against the entrance
of scale or dirt by extending the connection a-
bout 1" above the inside shell surface. Refer
to Fig. 3.

() If the pump is expected to cycle on and off, as
it does when controlled by float switches, a
check valve should be installed in the pump dis-
charge line close to the pump to prevent high
pressure liquid from backing up through the
pump during off cycles.

(k) The oil reservoir for seal lubrication is shipped
separately for field installation. Fittings as




shown in Fig. 6 are included to hookup the
reservoir for pressurization from a higher pres-
sure gas supply, at léast 15 lbs./sq.in. in ex-
cess of the pressure in the suction trap.

Gas from the higher pressure source is fed into
the oil reservoir thru a No. 2 orifice fitting as
shown in Fig. 6. The pressure on the oil pot
is relieved by means of the relief line which
relieves through a relief valve into the low pres-
sure receiver. A stop valve should be installed
in this relief line at the low Pressure receiver
to make isolation of the pump possible when re-
quired.

If the inboard pump seal fails, if will be evi-
denced by rapid loss of oil from the pot. If the
outboard seal fails, it will be evidenced by ocil
traces outside the pump and loss of oil from the
pot. .The correction is to replace the seal.

LIMITATIONS
(2) Pumps cannot handle suction lift..

(b) The critical 24" minimum submergence (for
pressure differentials below 150 1bs.) and 48"
(for pressure differentials above 150 1bs. ) above
the center line of the pump shaft must occur in
the vertical 3'" suction line to the pump without
reference to the liquid level in the surge drum
itself. Every reasonable effort should be made
to provide more than the minimum submergence.
Increase this minimum submergence 18" for
each 10°F below -40°F. Valve in horizontal
suction line to pump must be installed with stem
horizontal.

If the horizontal run of pump suction line is
longer than 3 feet, a 1-1/4" gas relief line must
be provided at the point where the liquid turns
down into its 24" minimum drop into the pump.

It'is obvious that the formation of a vortex at
the entrance to the pump suction line should be
avoided, since bubbles from the vortex could
be carried into the pump. Also, it is well
known that a stream of liquid falling on a lig-
uid surface will mechanically entrain bubbles
and carry them more or less deeply below the
liquid surface. It is important that both sources
of bubbles in the pump suction line be avoided.
(c) Suction line must be 3" diameter. Neither
larger or smaller, '

(d) Suction strainer must not be used.

(e) Minimum operating temperature is -90°F.
(f) Maximum pressure dﬁfefential is 2254,
INSULATION

The low pressure receiver and all ammonia piping
should be insulated for the temperature of the am-
monia being handled,

It is not necessary to insulate the pump itself, A
pPump which frosts up will gradually build up an
effective frost or ice insulation. Pump repairs are
simplified since it is much easier to remove the
frost or ice than conventional insulation, -A drip
Pan may be installed under the pump if desired.
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"A' ON LIQUID TRANSFER SYSTEMS To HIGH SIDE, A SMALL
"VENT LINE FROM THE PUMP DISCHARGE TO THE oUT- i
LET FROM PRESSURE REGULATING VALVE IS FOR THE
PURPOSE OF VENTING GAS FROM THE PUMP DURING
SHUTDOWN. THIS PERMITS THE PUMP TO OPERATE
WITHOUT FIRST GROWLING AND SHAKING THE PIPING
ON STARTING

CAUTION: THE VALVE IN THE YEMNT LINE SHOULD BE BARELY

CRACKED QFEN TO PREYENT EXCESSIVE

\"\..
CRACKED Of ; '/—u RETURN FOM EVAPORATOR COIL
I14'GAS RELIEF LINE—{ - : /—._x —|II|Q||F=_
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l—— LINE 4" 0'MIN,
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Fig. 4 - Piping Arrangement, Liquid Recirculating or Transfer System With Vertical 1. P. Receiver
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RECEIVER
CONNECTION

™\ VERTICAL Low
PRESSURE RECEIVER

RELIEF FITTING
SET AT 7% TO I5 LBS.

DETAIL OF RELIEF CONNECTIONS

3 - NIPPLE - 70-675
4 - TEE - 23-4334
FROM H.P. GAS SUPPLY 5 - ELBOW - 23=4101
INSTALL STOP VALVE & = FLARE NUTS - 2|-5675
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Fig. 6 - Seal Oil Reservoir Pressurizing Connections

ELECTRICAL CONTROLS

When a motor and starter are furnished, the motor
is a general purpose, squirrel cage type and the
starter may be either manual with start-stop push
button or magnetic with hand-off-automatic switch,
Fig. 16 shows the wiring for a magnetic starter.

To prevent loss of liquid seal in the low pressure
receiver due to sudden load demands, Alco or
Magnetrol reverse acting float switches are gener-
ally used to control the liquid level in the low pres-
sure receiver by making the circuit to the pump
motor on a rise in liquid level and breaking the pump
motor circuit when the liquid level in the low pres-
sure receiver falls to the minimum level (See Figs.
4 and 5).

Successful operation of these float switches depends
upon properly located connections between the low
pressure receiver and the floats. Figs. 4 and 5
shows a method of connecting float switches; a 2"
liquid riser (with short nipples spaced in accordance
with the liquid levels to be maintained) is installed
vertically on the outside of the receiver. The float
connections (nipples) must be carefully located in
accordance with the drawings for the specific in-
stallation. Fig. 16 shows the wiring diagram for
this method of pump control. All wiring and elec-
trical connections must conform to local and nation-
al electrical codes.

OIL HEATER

If these pumps are to be used at temperatures of
-40°F., or lower, a 60 watt immersion type oil
heater is available for field installation in the
plugged, horizontal connection in the seal housing
(See Figs. 7 and 8). These heaters are available
for either 115 or 230 volt application.

These heaters are equipped with connection boxes

and their elements are enclosed by means of 1/2n
Pipe fittings to facilitate installation, .

When used, the heater should be electrically ener-
gized at all times while the pump is operating,

It may also be energized during pump shutdown
periods if necessary.

ELECTRICAL COMMECTIONS 1/2" PIPE NIFFLE

HEATER ELEMENT

COVER 1/2" PIFE COUPLING

SCREWS ({{F
CONNEGTION BOX

Fig. 7 - Seal Oil Heater
LUBRICATION

Before shipment, the roller bearings of these

Pumps are packed with TEXACO ALLTEMP grease,
This lubricant is suitable for all applications regard-
less of operating temperature levels,

TEXACO ALLTEMP grease is available in five (5)
pound cans, identified by Part No, 070-12712,

Each roller bearing housing is fitted with a ball
check adapter and a standard Alemite fitting for
lubrication purposes, Fig, 8. Once a month grease

should be applied to these bearings with a grease
gun,
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Fig. 8 - Liquid Pump Lubricating Points

"The outboard ball bearing is grease sealed and re-
quires no attention.

The pump motor bearings should be lubricated in
accordance with manufacturer's recommendations,

The shaft seal is lubricated by means of an oil res-
ervoir, with sight glasses, mounted above the seal
housing (See Fig, 8). The oil receiver is pressur-

ized with gas from a high pressure source. Refer

to Fig. 6 for pressurization details.

-If the oil level in the reservoir falls to the bottom
sight glass, the reservoir should be charged with

oil until the oil level covers 3/4 of the top sight
glass,

For ammonia pumps operating at - L5°F or higher,
charge the reservoir with York Ammonia Compres-
sor Oil "A". For ammonia temperatures below
-15°F, use Gulf Paramount 37 oil, or Sunisco 3G.

To charge the oil reservoir with oil, refer to Fig. 8
and proceed as follows using the hand oil charging
pump {Part No. 70-10654FL}):

(a) Connect the pump discharge to the charging
valve on top of the reservoir but do not tighten
the connection,

(b)

(<)

(d)

Insert the pump suction connection into the can
of oil and purge the air from the pump connec-
tions by means of a few strokes of the purp
handle until oil appears at the charging valve.
Then tighten the charging valve connection.

Open the charging valve and pump oil into the

reservoir until the top sight glass is 3/4
covered,

Close the charging valve and disconnect the
pump.

OPERATION

PREPARATION FOR OPERATION

Before starting the pump for the first time or after
a long idle period, check the following points:

(2)

(b)

(c)

(d)

Using a straightedge across the faces of the
pump and motor pulleys, be sure the two pulleys
are properly aligned,

Check the belt tension. The belts should be
tight enough to prevent slipping without exces-
sive strain on the bearings.

Be sure the pump is properly lubricated as out-
lined under LUBRICATION.

Be sure the motor is correctly wired so that the
direction of pump rotation is in accordance with
directional arrow on the pump seal cover., The
pump will not function if its direction of rotation
is reversed,

PRINCIPLE OF OPERATION

Pump

These pumps consist basically of two horizontal
gears mounted side by side within a suitable housing
(See Fig. 9). One gear, mounted on the driven shaft,
drives the other gear which is mounted on the idlex
shaft. Liquid fills the space above the rotating
gears. As the gears rotate, liquid is carried by the
teeth of both gears around the outside of the gear
chamber (in spaces between gear teeth and gear
chamber) to the discharge side of the pump. As the
gears go into mesh, the liquid is forced into the
pump discharge connection.

SUCTION

Fig. 9 - Liquid Flow Through Pump



TABLE 2 lists the capacity (G. P, M.) and the re- or if the oil level in the oil reservoir suddenly drops,

quired horsepower of each Pump for various pres- a leaking shaft seal is indicated and the entire as-
sure differentials and pump speeds. Actual pump sembly should be replaced (See Fig. 10),

iti will depend upon system conditions and
;irpf;ivl:asr. ¢ & 7 If it becomes necessary to replace the shaft seal

assembly, refer to Fig. 10 and proceed as follows:

[ TABLE 2 - PUMP DATA

(a) Drain the liquid from the pump as ocutlined
under PURGING.

FOR NH3 TEMPERATURES
PesE Above -10°F; Below - 10°F. (b) Remove the belt and pump pulley.
Differential Pump Motor Pump Motor .

psi GPM |Model No.| H.P. | Model No.| m.Pp, {c) Carefully open the oil charging valve on top of

20 15 |1Te1-330 1 IT-1-330 1 the oil reservoxr.to vent the reservoir l'Il;hE:i

20 20 | IT-1-498 1 IT-1-498 12 remove the plug in the bottom of the seal bo y

20 35 |IT-3-766 1} IT-3-766 2 and drain the oil into a container,

20 45 |IT-4-1000 2 IT-4-1000 3 :

10 15 | 17-1-330 1 IT-1-330 1 (d) Remove the six socket head cap screws which

50 15 | I1T-1-330 1 IT-1-330 13 secure the bearing cover and seal cover to the -
100 14 IT=-1-330 1z IT~1-330 2 D b d the beari over off the
150 14 |17-1-330 2" | 17-20330 3 Pmdnpf tclldy a}.::;ftpull © bearing cover of
225 13 1 I1T-2-330 3 1T-2-330 3 . ¢énd ot the s .

10 2z [IT-1-498 1 IT-1-498 13 (e) Remove the roller bearing retaining ring by
lgg if g'}‘igg ;5 g“é'igg 32 carefully springing the ring out of its groove
150 - 21 | IT-2-498 3 IT-2-498 5 in the shaft. Then pull the seal cover {with
Zes 20 |1T-2-498 5 IT-2-498 5 roller bearing and gasket) away from the pump.

The outside seal ring gasket and the outside

DRAINING THE LOW PRESSURE RECEIVER seal ring (with "On ring) will come with the
5 seal cover.

Once a week during operation, the oil should be c
drained from the low pressure receiver, This will (1)
also keep the receiver clear of any scale which
might otherwise be picked up by the pump, causing
damage to pump bearings and gears.

Then pull the outside seal coller (with"O" ring),
the spring retaining ring{with 4 springs, 2 pins.
and locating ball) and the inside seal collar off

the shaft.

(g) Remove the inside seal ring (with "Q" ring).
MAINTENANCE AND SERVICE The inside seal ring is seated (by means of its
"O" ring) in the seal body. There are two drilled
TROUBLE ANALYSIS and tapped holes in this seal ring to receive
threaded rods (No. 10-32NF). The seal ring can
be removed using the rods as pullers. See
Fig. 10.

The following Paragraphs outline the conditions which
should normally be checked before dismantling the
pump, if operating difficulties are encountered;

(h) Thoroughly clean the inside of the seal body and

(a) Be sure the system piping to and from the pump the surface of the pump shaft,

is in accordance with the steps outlined under

INSTALLATION. {i) Coat the new seal parts with new o0il and install

T the new parts following the above Procedure in
(b) Be sure the liquid level control and the float reverse. Mark the inside of the seal housing to

switches (if used) are operating properly. permit lining up the hole in the seal ring with

the locking pin so that the Pin slips into the hole
in the seal ring, Be sure the two guide pins in
the spring retaining ring are engaged in their
holes in the inner and outer seal collars. Be
@) Ina Kok i e sure the locating ball is seated in its socket in

bressure system (transfer th + : ; ; B
system), if the pump should rotate Laclvara e shaft before installing the Spring retaining

after the control has stopped-the pump, it is an
indication that the check valve in the pump dis-
charge line is sticking in the open position.

(c) Check the pump rotation to be sure it is correct
in accordance with the dire ctional arrow on the
Pump seal cover,

ring.

(J) Fill the oil reservoir with new oil, as outlined
(e) Ifthe pump operates satisfactory initially and under LUBRICATION, before operation,

then gradually loses capacity, it is an indica- .

tion that dirt in the system is cutting the pump. REPLACING THE PUMP INSERT ASSEMBLY

PURGING ) _ A complete pump insert (consisting of seal body,
’ pumnp head, shaft seal, pump gears and bearings) is

Before opening the pPump to make repairs, be sure available for replacement purposes (See Fig, 11).

to close the Pump suction and discharge stop valves If it becomes necessary to replace the entire pump

and the o0il reservoir Pressurization line valves; insert, refer to Figs. 11 and 12 and proceed as

then purge the remaining liquid from the pump follows:

through the drain connection installed in the pump .

discharge line (See Figs. 3 and 4), (a) Remove the belt guard, belt and pump pulley.

REPLACING THE SHAFT SEAL (b} Close the pump suction and discharge stop
valves and carefully drain the liquid from the

If the shaft seal leaks refrigerant to the atmosphere puimp as outlined under PURGING.




ROLL PIN
"O"RING

SPRING ‘0"RING

4 RETAINER
O"RING

SEAL COVER
GASKET

MOTES

. SEAL COVER, SPRING RETAINER AND SPRINGS ARE NOT
INCLUDED IN REPLACEMENT SHAFT SEAL KIT.

2. FOR RENEWAL PARTS IDENTIFICATION REFER TO |7K~-3 -RP.

Fig., 10 - Replacement Shaft Seal Assembly

{c) Open the oil charging valve on top of the oil until the insert is clear of the sealing "O" ring
reservoir to vent the reservoir, remove the in the pump body (See Fig. 12).
pipe plug under the seal body and drain the oil ’
from the seal chamber and reservoir. Then

remove the oil reservoir.

{(d} Remove the bearing grease fittings and the oil

heater (if used). PUMF SUCTION

EUMEG: 5 SEAL BODY

PUMP HEAD

"o RING

PUMP BODY
PUMP HEAD PUMP INSERT

Fig. 11 - Replacement Pump Insert Assembly

(e) Remove the eight cap screws which secure the
seal body to the pump body, i

(f) Using a 5/8" jack screws in the jack screw
holes provided in the seal body flange, jack the

entire pump insert away from the pump body Fig, 12 - Removing Pump Insert Assembly

10




()

(h)

Install the new "O'" ring in its groove inside the
pump body using a little bearing grease in the
groove to assist holding the ring in the groove.

Install the new pump insert assembly in the
pump body following the above procedure in
reverse order. The leading edge of the pump
head is chambered to facilitate entering the
pump head into its sealing "O!" ring without
pinching the "On ring between the pump head
and the pump body (See Figs. 11 and 12).

It is very important that the ""O'" ring is not cut
or pinched during the as sembly of the insert. If
the "O" ring is damaged, leakage will result.
The '""O'" ring should be coated with grease to
hold it-in place when assembling the insert,

It will assist, if when sliding the assembly over
the "O" ring, a steady push is given to the in-
sert and lightly tap the back side of the suction

-flange,

REPLACING PUMP GEARS, SHAFTS & BEARINGS

If it is more desirable to repair the pump locally
than to replace the entire pump insert assembly, in-
dividual parts may be replaced as necessary.

To dismantle the entire pump,
13,

(a)

(b)

()

(d)

(e)

refer to Figs, 12,
14 and 15 and pProceed as follows:

Remove the pump insert assembly from the
pump body a5 outlined under REPLACING THE
PUMP INSERT ASSEMBLY.

Remove the shaft seal assembly as outlined
under REPLACING THE SHAFT SEAL ASSEM-
BLY. '

Remove the six 5/8" cap screws which secure

the pump head to the seal body and carefully
pull the pump head and insert away from the.
seal body (See Fig. 14),

NOTE: Before separating the pump head, in-
sert and the seal body, the three pieces should
be match marked to assure reassembling these
pieces in their original positions.

Lift the shafts and gears out of the pump. The
drive shaft must be pulled out through the seal
end of the pump. The pump gears are keyed
to their respective shafts with a sliding fit.
Fig. 15 shows an exploded view of the ‘pump
with all parts dismantled.

r

The roller bearings, two in the seal body and
two in. the pump head, are pressed intb place
in their housings. An aluminum seal ring is
also pressed into a position located between
the pump gear and the roller bearings to seal
the bearings from foreign material which may
be carried through the pump with the liquid.
See Fig. 13, A plug with "O" ring and retain-
ing ring seals the openings at each end of the
idler shafts and one end of the drive shaft,

To replace the roller bearings remove the plug
retaining rings and remove the Plugs using 1/4"
tapped hole provided for insertion of a pull rod.
Press out the worn bearings and the aluminiim

seal rings, Press new seal rings into place so

that face of aluminum seal ring is approximately’

11

1/16" from inside surface of seal body or pump °
body. Press new bearings into place so that

end of bearing will just butt against seal ring.
See Fig. 13, ’

NOTE: Aluminum seal rings were not included
in pumps produced prior to January, ‘1959, Seal
rings should be added to these pumps at time of
bearing replacement. '

PUMP HEAD |
ALUMINUM -
SEAL RING

[T~RETAINING
RING

ROLLER
BEARING

(f)

(g)
(h)

(i)

(3)

Fig. 13 - Assembly of Roller Bearing
and Bearing Seals

The ball bearing at the seal end of the drive
shaft is pressed into its seat in the seal covetr
and is secured by means of a retaining ring
which grips the shaft (See Fig. 10). TIf it is
necessary to replace this bearing, it is only
necessary to press the worn bearing out of the
seal cover and press the new bearing into place

 until it is seated in the seal cover,

While the pump is dismantled, thoroughly clean

the inside of the Pump using an approved safety
solvent, i |

Slide the two shafts into theis Tespective roller
bearings in the seal body. The drive shaft must
be inserted from the seal end,

Install the new gears (with keys) on their shafts.
The new gears are identical - either gear may
be installed on either shaft. When the original
gears are reinstalled, they should be match
marked so that they are re installed in their

original positions.

Reassemble the pump insert and the purmp head
to the seal body.. Be sure that the pump head

and seal body aré assembled with the two gas
relief ports above the shaft centers and the
single gas relief port below the shaft centers

(See Fig., 14). The pump insert must be assem-.,
bled between the seal body and the pump head
with its suction inlet (large openirng) toward the
top (See Fig. 14). Dowel pins are provided be-
tween the seal body and pump insert and between

the pump insert and the pump housing to aid in



REASE FITTING

locating these three parts with respect to each -
CAS RELIEF PORTS & 8

other. Before tightening the cap screws which
hold the pump insert together, be sure the two
ferrules are in place over the two cap screws
which pass through the suction inlet opening,
(See Figs. 11 and 15), These ferrules Prevent DRIVE SHATT
the pump head from being drawn up tight enough
to bind the pump gears.

SUCTION INLET

3 DOWEL PIM
PUMF GEARS

{k) Install the pump insert as sembly into the pump .
body (See REPLACING THE PUMP INSERT AL Ne
ASSEMBLY), _ Rives

SEAL BODY

(1) Install the shaft seal assembly as outlined
under REPLACING THE SHAFT SEAI: ASSEM-

BLY. DOWEL PIN RUMEINSERT
ROLLER BEARING
(m) Lubricate the pump as outlined under LUBRI- '
CATION, Fig. 14 - Dismantling Pump Insert Assembly

REFER TO 17K-3-RP FOR RENEWAL
PARTS LIST AND IDENTIFICATION.
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FUSED DISCONNECT

Ll
‘L & DISCONNECT
SWITCH .
HIGH LEVEL ALARM

@/
MAGNETIC STARTER T_ ":Eﬁ

HIGH LEVEL
ALARM SWITCH—

HIGH LEVEL —
FLOAT SWITCH
(STARTS PUMP}

m
-
|

" u
LOW LEVEL

FLOAT SWITCH —
HEATER (5TOPS PUMP)
115 OR 230 VOLTS
60 WATT

Fig. 16 - Wiring Diagram For Automatic Pump Control
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