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Installation, repair and service and equipment referenced in this Service Bulletin should be undertaken only by qualified persons. Carnicr Corporation (1) makes no
represcniations or warranties, cxpressed or implied, concerning the accuracy, completeness or right (o use the information contained herein, and(2) disclaims all lLiabality
for injurics, damages. infringements and other losses which may arise on aceount of, or which may result from, the use or application of any information, method or

apparatus disclosed hergin.

MACH INES
AFFECTED:

PROCEIHIRE :

Copyrighl £Carrier Corporation 1383

R-5180Q

To transmit the attached Thermal Purge Service Guide.

All 19C Standard Line machines shipoed aftar February .

1961 having the thermal type purge.

: . 4

- &q . -
The attached Service Guide i3 to be used when servicing

the thermal purge section of the control console.
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INTRODUG TION
The purpese of the purge recovery system is to:

a). Indicats air or water leakage

b)., HRemova water and non-condensible gases
c). HRecover refrigerant from purged gases
d). Bvacuate the machine after repairs

If the purge system does not function properly in one of the above categories,
consult the Service Guide on page L1 if the trouble is not immediately obviocus.

HOW T0 USE-THIS GUIDE
The Thermal Purge Service Guide Chart, page 1L, is constructed listing possible
troubles and the probable causes of thess troubles. The chart has major head-
ings above the probable causes dividing these into categories:

Systsm (piping, connections, valvea, ets.)

Electricsl (motor, selenoid, fuses, etc.)

Gondenakar and Saparation Chambers (internal parts, leaks)
Pump (bearings, diaphragm, valves, etc.)

Genoral

The numbsrs listed in the refarence boxss refer to the page and paragraph
number where the potential trouble arxl corrsctive action is more fully ex=
plained, Example: 3.1 means page 3, paragraph l.

When trouble is experienced on a purgs, pull out the Service Guide Chart

and locate the ltem in the "Trouble" column that most closely repres’ents

the problem. Next, travel acrcss the chart horizontally to the squares
with numbers listed. The slant column above each number lists one of the
probable canses of this trouble. Turn to the text and locata the page and
paragraph indicated by the number for a moms full explanation of the probable
cauzs and corrective action requirsd. After checking thoroughly the listed
cause, move to the next probabls causs. Follow this procedurs until the
problem has been located and correscted.

Copyright ® Carvier Corporation 1983

R-5190
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FURGCE SYSTEM

Jel

.2

3.3

3.k

3.5

3.6

3.7

The swing check valve (item 28, figure L) muat swing free and seat
tight to prevent back flow of air when removing water and to pravant
recirculation of air when evacuating the machine, If the check valvs
leaks excessively, inatall a stop valve at the chack valve.

A dirty strainer will reducs the flow of gas to the purge condansing
chamber. Remove the strainer and wash it with refrigerant. Replace
the strainer if it has corrosion deposits. Replace the copper washer
under the strainer plug whenaver the plug is removed.

The factory installed orifice (Ltem 27, figure 4) is 1/16" in dismetsr.
Replace with a 1/16" orifice if it is lavger, smaller, or missing
completely. The orifice must ba installed at the top of the condenser,
Locating it elsewhers in the suction line Will allow condensation of
refrigerant which will restrict the flow of gas through the Orifices
Strainer-~Check-Valva Asaenbly.

To check the pressure gage zsro setting disconnect the copper lins
to the gage. To reset the zarc setting, remove snap ring and gage
glass and adjust calibration screw. Roplace the gage if 1t camnot
ba calibrated.,

The purge piping should be installed in accordance with the 15C
Installatlon Instructions. Check all flare cornections for lealks by
pressurizing the machine to 5 - 8 PSIG and chack all joints, sight
glaszens, pressure differential switches with a Halide Leak Detactor
or an aisctromice detmector. '

Check purge suction and discharge lines for restrictlons and cbstruce
tlons which could restrict flow. The suetion line from the Orifice-
Strainer-Check Valve Assembly must be free of sharp bends, kinks,

and iraps that can hold condsnied refrigerant.

A low refrigerant level in the cooler will alsc c ause a low level in
the condensing chamber and partial condensing may result. Be sure
that the liquid refrigerant line from the ccolar is frea of restric-
tions and that the service valve is wide open. Check the ralfrigerant
level in the main cocler and add refrigerant as required.
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L.1 Rotate the motor by hand to be sure it is not binding and that the

motor thermal overlosd is not open.

If the purge motor is defective and needs replacing, a standard
1/L H. P¢ 3single phsse motor can be used which operatas at 115 Volts,
60/50 cycles, and 1750 RrM: Replacement motors ars avsilable through
PSD. Install the replacement motor with the thermal overioad on the
ground side. . )

Add several drops of wood grade motor oil (SAE 10) to each beap-
ing cup befores Start-up.

4.2 Check 15 amp fuse (item L1, figure L) located inside of the purge
switch box. Replace if necessary.

L.3 Chack slectrical connsctions at the purge switch, solenoid switch
and ceil, purge motor, 15 amp fuse, and indicator light. Be sure
cormections ars tight and that the wires or their insulation are not
brokan.

L.k The voltage source to the purge motor muat be 115 volts. Place a
clamp-on ammeter on the line side of the motor. Lock for loose
connections or high resistance conmections which can cause low voltage
to tha motor,.

L.5 Remove the holding clip from the back of the gage panel and replace
the neon indicator from the front of the panel., When re-wiring the
light uss solderless connectors or plastic electrical tape to maks
the lead connections.

b.6 An audible "click" should be heard when the solencid switch is turnsd
"ON?. If the click is not heard, remove the coil and check the plunger
- for possible binding. Check the coil for an open eircuit and replace
it if required with one rated at 115 volts, 50/60 cycles, single phase
current or order from the Service Parts Department.

b.7 Check the operating and safety differentizl pressure switches with a
volt=ohmme ter using the ohmmetsr scale with leads aeross the micro-
switch. The purge operating switch is normally cleosed and tha purge
safety awltch is normally open. Replace the faulty switch as neceasary.

R-51904
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5.1 Discomect the leads from the purge switeh and cheek it with a volt—
ohrme ter using the ohm scale with the leads across the switch lugs.
Check the switch for continuity with th2 switch in the elowed positbion.
Replace the switeh if faulty., The Zolenoid switch c¢én be checked in
4 similar manner.

5.2 Check the wiring in accordance with the 19C Elee tronic Control Dia-
gram found in the Iniuial Start-Up Instructions. Wiring net in ac-
cordance with this wiring diagram will cause the purge to malfunction.

CONDENSER AND SEPARATION CHAMEERS »

5.3 Ba sure the service valve (item 37, Figure L) is open during machins
and purge operation. Rumove the supply lins and check it for ob-
structlona which could restrict refrigerant flow to the condensing
Chmb’r.

Sei The 3/L” vent line from the condensing chamber to the coolar must be
froe of trasps which could allow condensed resfrigerant to accumulate,
Remove the vent line and be sure that the cooler opening 13 frees of
obstructicns. This line should be insulated to prevent condensation
from dripping on the machins room floor.

5.5 Swing check valve (item 2), Figure 4, R-11 and R-113 mechines only)
located in the refrigerant return line must swing fres. Remove this
lins (flare nuts on sach and) and check i1t for obatructions. Any
reatriction in this line will reise the refrigersnt level in the
float and water chambers,

546 Te level in the refrigerant float chamber should be approximataly in
the centar of the sight glass undar normal cperating conditions. Re-
move the. float valvs cover amd check the valve for fres movement. Exe
amine the plunger and its ssat for foreign mavter or acoring of the
plunger ball. Rsplace the plunger and seat assembly if acoring of the
ball is caveing the lasaic,

5.7 The level in the refrigerant float chamber should be approxima taly in
tha centsr of the sight glass under normal operating conditiona, A
high refrigsrent lavel may be caused by forsign particles getting in
be tween the plunger and seat. Hemove the float valve cover and in-
dpect the valve parts carefully and clean as required.

R-5190A
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6.1 A leaking tube or a lesking O-ring gasket on the condensing chamber
tube bundle will ¢ ause bypessing of refrigerant and non-condensible
pose¢s and poor purging action. If a leak is suspected, pressurize
the condansing side of the chamber. Break the flare connection on
the suction side of the nuree pump. Open valve #£2 and close valvus £1,
#3, #h, and ;5 and dee-energize the solencid valve. Start the purge
pump, pressurize the chamber to 15 P3IG while observing the purge
pressure sage., (See Figure bL).

Shut the pump dom and wateh the pressure gage for a decrease in
pressurz which would iadiezte a lsak in the condensing system. If
pressure 1loss is ooserved, diucommect and plug the orifire line at
the condenser, the refrigerant return line at the flecat chamber and
the low side of the purze operating switch. Fressurize the condensing
chamber again and obsarve the pressure gage.

“Any pressure loss now would be thru the tubes, tube sheet or
O-ring gasket at the tube sheet. Relieve the preasure thru valve #
and i3clats the purpge at the refrigerant supply lipe and at the vent
to the main cocler. Rameve the condenslng chamber =nd covers and
drain the refrigerant from the chamber. Check the CO-ring sealing
gasket and the tubesa for leaks. Replace the tube bundle and/or O-ring
gaskets if they are found lsaking.

The tnbe bundle is installed on two machined "lsnds" inside the
condenser shell, the O-ring gaskota falling on the "landa". TForca
the bundle off the "lands" in either direction and remove it from the
chamber, Replace the tube bundle and O-rings in the seme manner,

PURGE" PIMP

6.2 The stainless stael inlet and outlet valve disc (items L and 5,
Figure 1) must move free and seat tight to prevent leakage during
pump operation. To check if the discs are lealking or stuck, remove
the flare inlet and outlet connections. Place your finger over one
conrection at a time and rotate the pump by hand. Thers should be

- no leakage past the inlet valve on the upstroke and no leakage past
the outlet valve on the downstroke.

If the valves lsak, remove the valve plate cover (item 7, Figure 1)
and examine the cover, discs, spring and valve plata for scoring and
for foruvign particles. Replace any damaged parts and install in the
position shown in Figurs 1. Be sure the valvez are seating properly
after reassembly by rapeating the hand retation and finger over valve
operation.

R-5190A
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8.1 A cracked or broken diaphragm will make the purge pump inoperatlive.
If a cracked diaphrapgm is suspected, remove the inlet and outlet
flare connections. Place your finger on the discharge opening while
rotating the pump by hand. If no compression can be felt, remove the
pump to a workbench. Remove the pump cover, retainer and serew (1 tems
20, 18, and 17, Figure 1) and examine the diaphragm. If diaphrapm is
not damaged see Paragraph 6.2.
’ Replace the damaged or worn diaphragm with one from PSD. ,
IL tae down time is exitisal, fabricate a diagean locally using
176" thick Buna~N material having tvo-ply cottom cloth insertion,

When installing the diaphrazm, tighten the GUMP COVEer ¢cap 3crews
with the connecting rod in its upper stroke position. This pre-stretches
the diaphragm to increase its operating life., After installing the new
diaphragm, rotata the pump by Hand to be sure the retainer does not
strike the pump cover on the upstroke. If it does strike, loosen the

covar cap screws slightly or add a thin shim under the cover at the
bolt circle.

8.2 The eccentric bearing (item 13, Figure 1 ) is held in place by two
nap rings. %o replace this bearing, remove the pump to a workbensh
and remove the two snap rings. Hemove and replace the bearing, being
eortain that the bearing 0.D. and I.D. are tight against their mating
parts. A loose fit may result in pump noiss.
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8.3 On purge units built from February 1961 to approximately March 1962,

a.h

8.5

the shaft bearing assembly (ltam 12, Figure 1) was held in place with
a roll pin or locking wire. {(item 11, Figurs 1}, With either of theae
two mothods of attachment, it i3 virtually impessibls to remove the
shaft and bearing assembly. If a bearing replacement is required,
order a pump body (item 9, Flgure 1) with the =haft bearing assembly
installed rather than trying to replace the sxisting bearing.

Starting with machinea shipped in April 1962, the shaft and
bearing assembly is held in place with a set screw and males the
assembly readily replaceables.

Be sure the tro pump hold=down bolts and lockwashers are tight. If
excessive vibration persiats and/or if the operation of the controls
ia effected, try installing an angle iron brace underneath the pump,
install spring mountings under the pump, or replace the antire purgs

pump.

Il the pump is jammed and will not rotate, remove the pump cover and
examine the diaphragm retainer and retainer serew. If the pump shaft
will not rotate with the pump cover removed, the eccentric bearing or
shaft bearing is frozen. Refer to paragraph 8.2 and 8.3.

The slotted, flat head retainer screw is held in the cennec ting
rod with Loc-Tite on pumps manufactured before March 1562, Pumps
manufactured aftsr this data have an Allen head screw with lock washer
and are installed with 90 in Lbs. of torque. If damage hat been done

to the screw or retainer, replace these parts with cthe Allen hesd style
with leek washers.,
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9.1 Calibrates the purge safsty or opsrating switches if they are not

operating properly according to the settings in Figure 3. Refarring
to Figure 2, the switch range is determined by adjusting nuts (3)
whils the switch diffsrential is detarmined by adjustment of the
mlero-switch (7) using holding screws (8).

To recalibrats the R-11 and R-113 switches, refer 4o Flgure 2 and
proceed az follows:

(a) . Remove the switch from the purge conscls to a workbench
with an air supply available.

(b)s Tightan the spring sdjusting ruts (3) to insure the
bellows 3stoos {2) are striking the bellows housing.

(c)+ Connect air pressure, through a pressure reducing valve
and gage, to the high pressure side (5). Bo sure the
low pressurs side (1) is open to atmosphere.

(d)« Install a dial indicstor on top of the actuating rod (L)
W record it travel. Set the indicator at zero.
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-

R 11 ANDR 113

FIGURE 2 - PURGE SAFETY OR PURGE OPERATING SWITCH

1. Low Preasurs Gormection Se
2« Bellows Stop é.
3+ Adjusting Nut T

b. Actnating Rod 3.

High Pressure Gomwctd.on
Cap Screw

Miero-Suitch

Holding Screw
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(¢)s Select the switch operating range pressure from Figure 3.

(f)}. Set the high side sir pressure to egual the lower pressure
of the switch range. For example, on the 2 - L PSI oper-
ating switch, set the air pressure at 2 PSI.

{g)., Back off the spring adjusting muts while reading the dial
indicator until the actuating rod moves .015"-.020" away
from the housing.

(h). Lock jam nut and remove dial indicatar.

(1)« Adjust cap screw (6) until the micro-switch (7) closes
(or opens). Vary the-zir vressure several times to be
ceTtain tha micro=-switch operates at the sei pressure.
Re-ad just cap screw il necessary.

(3). To check the awiteh differential, slowly raisa thse air
supply and record the pressure required to cperats the
micro-switch. If this pressure is higher than the higher
pressure of the switch range, loosen the micro-switch
holding screws (3) and slide the switch toward the cap
screw, thus shortening the lever arm. If the recorded air
pressura is lower than the highier preasure of switeh range,
move the micro-switch away from the cap screw, thus langthen=
ing the lever arm.

NOTE; If the micro-switch is moved, repeat step (i) above.

If the purge or operating switches do not operats properly because of
an internal bellows leak, replace the entire switch. Do not attempt
to repair leaking bellows in the field.

R-51904
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DIFFERENTIAL,
NORMAL o PRESSURE
SWITCH POSITION | REFRIGERANT SETTING CONNECTION
QPEN | CLOSE
Purge Safety Open R 113 4 pai 5 psi Condenser-Cooler
Purge Operating Closed R 113 2 psi 1 pai Purge Condenser-Condenser
Purge Safety Open R Lt 6 psi 8§ pei Condenser-Cooler
Purge Operating Closed R L1 4 psi 2 pai Purge Condenser-Condenser
Purge Safety Open R Ll4 11 pei | 16 psi Condenaer-Cooler
Purge Operating Closed R 114 Bpsi| 4 psi Purge Condenser-Condenser

FIGURE 3 - SWITCH PRESSURE SETTING CHART
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li.l The purge valves must be set according to the valve chart located on
the inside of the valve access door. {Cn R-1lh machines, the chart
is locuatad inside the purge console door). If the chart is migssing
on the purge console rafer to the chart in the 19C Operation and
Maintenance Instructions.

11.2 During purge operation, be sure the valves that are supposed to be
closed are closed tight. Leaking valves will cause recirculation re-
sulting in slow and ineffective purging.

1.2 Ba sure that all the service valves are oven if they are installed Lo
isolata the purge for sarvice work.

11l.4 Check the pump drive belt for proper belt tension. 4 belt that is too
loose will slip and ona that ia too tight may cause vibration amd may
ovarlcad the motor and pump bearings. Adjustments can ba made by
loosening the motor heold-down bolts and repositioning the motor. Re-
Place che belt if it shows 3igns of wear.

11.5 To preasurize the machine on R~11 and E-113 machines, it 13 necessary
to install the cross-over line {ltem &, Figura L) betwesn the flare
capped valve and valve #3 (items 29 and J, Figure L) and operate the
purge per step number 3 on the valve chart. {See paragraph ll.l).

11.6 A direct acting solencid valve is uasd in the condensing chamber dis-
charge line toc prevent contimual discharge of rofrigerant and ncon~-
condensible guges when the chamber pressure is above atmoapheric
prassure. Tha check valve and sclenoid valve prevent air from enter-
ing the purpe on machine shutdown or betwesn purge pump cycles. A
lesikking check valve and solenoid valve will cause excessive purge
down time ard will cause the pump to cycle often.

With the condensing chamber belcw atmoapheric,pressure, the
valves can be checksd for leakage by closing valves #L, #3, and #1
tight, locasning the flare nut on the inlet to the pump and allow
cigarette smoke to drift past the opsning. If the valves are leak-
ing the smcke will be drawn into the line. If found leaking, replace
the valvas with valves from ‘PSD only, The valves must have rllili-nt
seats and be good for refrigerant duty.

R-51904A
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CONDENSER

FIGUF.E L - PURGE CYCLE

[Tk} IJUH Nomenclature rage J..J}

——
p

1-5190A
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Referring to Figure L, noncondensible gases, together with watsar vapor and rafrig-
erant vapor, enter the purge condensing chamber (23) by first passing through a
strainer (26), orifice (27), and check valve {28). The conden=ing chamber contains
4@ small tube bundle which i3 supplied with refrigerant- thru lins (31). Tha refrig-
erant level inside the tubss is maintained by the cocler refrigerant level.

Ae the noncondensible gases accumulats in the purge condensing chamber, the preasure
inside the chamber will rise to approach condenser preasure, closing the contacts of
the purge operating switch, and energizing solenoid valva {1L)} and purge pump motor. .
The purge pump (13) will discharge the noncondenaible gases to atmosphere thru valve
(3} A3 th) pressure in the condensing chamber drops, the purge cperating awitch (12)
contacts will open, de-snergizing the solenoid valve and stopping the purge pumpe.

Wnen the Centrifugal machine is ahut down, the pressure thronghout the system will
equalize. To prevent the purge operating switch from operating the purge pump, &
purge safety switch {11} is connectsd between the cocler and condenser. When the
pressure betwaen these two vessels approaches a pre—de tarmined se tiing of the purge
safety switch, the contacts open, preventing the purge pump and motor from ruming.

A-51904
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The above cycls is a continual process whensvar the centrifugal machins is operating
and the purge switch is in the "AUTO" position. Under this condition, the purgs
pump operates only when there is air or noncondensible gases pressnt in the System.
The tightar the system the less the purge pump will operate.

The condensed water and refrigerant separats in the settling compariment (3L), the
lighter water collecting on tob. The water, when cbserved thru the sight glass (16)
can be drawn off thru valve (5). This is intentionally a manual operatian since

the presence of water in the machine should be noted by the operatoer.

e heavier refrigerant passes from the settling compartment (3h), under a partition
(35), and into the refrigerant float chamber (36), AS the refrigerant laval in the
chamber rises, lifting float valve (25), refrigerant is automatically returned thru
check valve (2L) to the tubs side of the condensing chamber.
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No. Nomenclature
1. Valve #1

2. Valve #2

3. Valve #3

L. Valve #L .

C. Valve #5 Water Drain

6. Cross-cver Line

7. Cooler Pressure Gage

8. Purge Pressure Gage

9. Condenser Pressure Gage
10. Purge Pilot Light

11. Purge Safety Switch

12, Purge Operating Switch
13. Purge Pump

1L. Solenoid Valve

15. Electric Motor

16. Water Sight Glass

17. Refrigerant Sight Glass
18. Solenoid "ON-OFF" Swi tch
19. Purge "MAN.-OFF-AUTO" Swe.
20, Refrigerant Level Indicator
2l. Refrigerant Sight Class
22. Check Valve

23. Condensing Chamber

2L. Check Valve

25. Refrigerant Float Valve
26. Strainer

27. Orifice

28. Check Valve

9. Capped Flare Tee

30. Noncondensible Discharge
Jl. Refrigerant Supply Line
32. Water Weir

33. Water Compartment

3L. Settling Compartment

35. Trap Parttion

36. Refrigerant Float Chamber
37. Service Valve

FIGURE 5 - PURGE AND CONTROL CONSOLZ e gﬁ'{fgl Eemel

LO. Belt
Ll. Purge Fuse (not shown)
42+ Condenser Hi-Pres. Cutout

B
N
<9
L]

A-5190A




BULLETIN: CA-SE-19-C-62-13
DATE: 3/R/62
FAGE: 20 0QF: 2t

CASE

TROUBLE

L

L

CONDENSER & SCPARATION
CHAMBERS

EICESIIVE PURFDOWT 1 RS LFTTR
b - aie Y.

DI HOTOR WILL MOE ODRSLEE

.l

PR WTLL BCT OPERATR TH
HELIATH

a1

Ny GTETAS SATLE
[ *airttrt PsTHIINY

a1z

‘mmmmn
ATt POSTTICN

a2

LE

L&}

.l

-7

4.2 | 5l 52

a

©1op crmRoTION Degs vor popucr
PUTGE CRAMIER FRESIFE

15

13

ER

4%

kS
FUAGE CHAKREA PRESSORE (TS W)
MACHINE CRE POES WOT

32

#1

' TIMF CFTRATTS CORTMNG MACHINE
STAYT-CP AWD SMITON

5

32

i

112 { I3

Y ounmz TO PREIECEIZY HaCH INE
AFTER SEWIIE MR

3.1

As

4z 1 Ak

e | s 1na fis

[
F/IRE FRESEAIE FETER THCAELSLE
| MLrit® POITITON ]

33

iE

33

58

LT ]

"'.u.m LIFIL" LamN'T FF ST

k-3

e

& FEFEIGERARY FLOAT LEVEL I/

[-X.1

‘lmnmmmmmm

53

3.5

TLEWD DOES AT IREACIPE HITH
TR WOTOR ("APTO" TOSTTIONY

4.3

S0 | a6 | 3z

R Ty —
WD PP CTERATES

5E | AT

FICYooTER PURE TIMLTICN

[T}

(%)

" WRIIT MARE FOMP

[y
LICES XM RRVAIGEAANY [0S

L5}

ir

I9C THERMAL PURGE SERVICE GUDE CHART



