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WARN ING
HIGH VOLTAGE
is used in the operation of this equipment.

DEATH ON CONTACT
or severe injury may result if personnel fail
to observe safety precautions.

Always disconnect the air conditioner from
power source before performing maintenance
on this equipment.

If power must remain on for troubleshooting,
exercise extreme care to avoid contact with
any electrical component, fan, fan motor, etc.
Do not operate the air conditioner without
louvers, top covers, and guards in place and
tightly secured.

WARNING
REFRIGERANT UNDER PRESSURE
is used in the operation of this equipment

DEATH
or severe injury may result if personnel fail
to observe safety precautions.
Never use a heating torch on any part
that contains refrigerant-22.
Avoid bodily contact with liquid refrigerant
and avoid inhaling refrigerant gas.

WARNING
The burning of polyurethane foams is dangerous.

Due to the chemical composition of a polyurethane foanm,
toxic fumes are released when it is burned or heated.
If it is burned or heated indoors,
such as during a welding operation in its proximity,
precautions should be taken to adequately ventilate the area.
An exhaust system equivalent to that of a
‘paint spray both should be used.

Air supplied respirators, approved by the
National Institute for Occupational Safety and Health
or the US Burerau of Mines,
should be used for all welding in confined spaces
and when ventilation is inadequate.

Individuals who have chronic or recurrent respiratory
conditions, including allergies and asthma,
should not be employed in this type of environment.

WARNING
Dry cleaning solvent, P-D-680, used to clean parts,
is potentially dangerous to personnel and property.
Avoid repeated and prolonged skin contact.
Do not use near open flame or excessive heat.
Flash point of solvent is 100° -138°F (38° ~59°C).
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REPORTI NG ERRORS AND RECOMMENDI NG | MPROVEMENTS

You can help inprove this manual. If you find any nmistake or if you know of a way to inprove the pro-
cedures, please let us know Ml your letter, DA Form 2028 (Recomrmended Changes to Publications and
Bl ank Forns), or DA Form 2028-2 located in the back of this nmanual direct to Commander, U S. Any

Troop Support Conmmand, ATTN. AMSTR- MCTS, 4300 Goodfell ow Boul evard, St. Louis, M 63120-1798. l
A reply will be furnished directly to you.
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CHAPTER 1
| NTRCDUCTI ON
Section I.  GENERAL | NFORMATI ON
1-1.  Scope. 1-3. Reporting of Equi pnent | nprove-
_ _ _ ments Recormmendat i ons.
~ This manual is for your use in opera- _
tlng and naintaining the AAF Mbdels EIR can and nust be submtted by any-
CH436-1 and CH636-1 air conditioners. one who is aware of any unsatisfactory

condition with the equipnment design or

1-2.  Maintenance Forms and Records. use. It is not necessary to show a new
_ design or list a better way to performa
Mai nt enance forms and records that procedure, just SIﬁF|y to tell why the
you are required to use are explained in design is unfavorable or why a procedure
™ 38- 750. is difficult. EIR may be subnitted on

T GRILLE
FILTER ATTACHED)

SHIPPING DIMENSIONS

LENGTH .... 34.8 IN (88.4 cm)
_-~} HEIGHT .... 27.0 IN (68.6 cm)

e WIDTH .... 38.0 IN (96.5 cm)

- WEIGHT .... 435 LB (198 kg)

Figure 1-1. Air conditioner, right front, three quarter view, wth shipping
di nensi ons

1-1
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SF 368 (Quality Defiqien%y Report). In-
structions for preparing EIR s are pro-
vialed in TM 38-750, the Arny Mainte-
nance Managenents System il directly
to Conmander Headquarters, U S. Arnz0
Troop Sug ort and Aviation Material m
mand, ATTN.  DRSTS-MEM 4300 Goodfel | ow

WITCHES

Figure 1-2. Air conditioner

Section |1,

1-5.  Equi pment Purpose, Capabilities
and Features.

Air conditioner Mdel CH436-1 or
CH636-1 (figures 1-1 and 1-2) is a com
pletely self-contained, conpact, hori-
zontal unit designed for cooling and
heating air to a desired predeterni ned
range, and circulating the conditioned
air_ to provide heating or cooling of
equi pment or personnel within the air-
conditioned area. It is designed for
continuous operation, wth varying
| oads. |
enclosures to provide the filtered cool -
ing and ventilating or heated air re-
quired to maintain service conditions
necessary for efficient operation of
el ectronic equi pment and the confort of
operating personnel. It is equipped

1-2

It is used primarily in van type

Blvd., St. Louis, MO 63120. Areply
will be forwarded directly to you
1-4.  Equi prent and Serviceability

i

Criteria.

Thi s equipment is not covered by an
ECS.

CONDENSER
COVER

NN DAMPER DOOR (RN

B VENT SCREEN st

B WITH FRESH k
AIR FILTER.

BB REFRIGERANT §
LIQUID SIGHT
INDICATOR

‘k“\\\\_CONDENSATE
LIATED NDATM

{2
ANATLRN URALN \C

left rear, three quarters view

EQUI PMENT DESCRI PTI ON

with internal ducting so that ventila-
tion air my be drawn into the area be-
ing air conditioned. The evaporator and
condenser sections of the air condi-
tioner are separated by an insul ated
metal partition that forns part of the
unit housi ng.

1-6. Location and Description of Mjor
Conponent s.

a. Evaporator Section. The evapor-
ator section (fig. 1-13), located in the
front of the air conditioner, contains

i ntake and discharge air louvers, air
filter, mst elimnator, evaporator
coil, evaporator notor and fans, heater
el ements, heater thernmal protector, pri-
mary expansion valve, condensate drain




VIBRATION
ELIMINATOR
CONDENSER
CoIL
CONDENSER

FAN MOTOR (2)

HEATER (6)

HEATER
CuTouT
SWITCH

JUNCTION
BOX

EVAPURATOR
COIL

Figure 1-3. Air conditioner

hoses, electrical control panel and con-
trols, main input power connector, con-
trol ndule, and the ventilation air
danmper door and control knob. The evap-
orator fan draws air into the unit, from
the space being conditioned, through the
inlet louver and air conditioning Til-
ter, or when required, fromthe outside
of the unit, through the fresh air fil-
ter and ventilation duct; air is then
forced over the heater elements through
evaporator coil, mst elimnpator and
outlet |ouver. The outlet |ouver has
adj ustable blades for directing the air
flow into a desired pattern within the
space being conditioned. The evaporator
fan SEeed I's controlled by a toggle
switch on the control nodul e.

The condenser

b. Condenser_Secti on.
([fTg11-3) Tocated in the rear

section

CONDENSER

T™ 5-4120-361-14

CONDENSER
LOUVER LOUVER AND
ACTUATOR: FAN HOUSING
' ASSEMBLY
PRESSURE

RELIEF VALVE

THERMAL
EXPANSION
VALVE
(PRIMARY)

DISTRIBUTOR

. CAPILLARY
TUBES

SUCTION LINE
BULB WELL

MIST
ELIMINATOR

top view, top covers renoved

part of the air conditioner contains the
condenser coil, condenser coil guard,
two condenser motors and fans, notor
conpressor, condenser fan housings and

| ouvers, |ouver actuator, ventilation
air duct, fresh air filter and vent
screen, thermal switch, refrigerant
liquid sight indicator, solenoid valves
expansi on quench val ve, discharge bypass
regul ation valve, pressure relief valve,
system access service valves, filter-
drier, refrigerant liquid receiver, ac-
curmul at or, associated electrical wring
and refrigerant tubing and an alternate
power input connector. The condenser
fan SEeed is controlled by a therma
switch located on rear of unit. At am
bient temperatures of 100°F +5°F (38°C
+3°C) or higher, the condenser fan
motors will operate at high speed (3750
RPM: and at ‘ambient tenperatures bel ow
100°F (38°C), the notor will operate at

1-3
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| ow speed (1800 RPM). Due to possible Manuf acturer . American Ar
t her mal Ie\g, the changeover may be slow _ Filter Co., Inc.
to react when the anbrent tenperature Capaci ty:
drops bel ow the 100°F (38°C) changeover .
poi nt . Cooling . 36,000 BTU hr
1-7. Difference Between Mbdels. Heati ng:
. . High . . . . 35,600 BTU hr.
This manual covers the followi ng two Low . . . . 20,400 BTU hr.
model s. Ventil ation. 1285 CFM
(1) AAF Model CH436-1 which oper- Phase Coe 3
ates on 208-volt, 3-phase, 400-Hertz ac
power Hertz 400 (Model
. CH436-1
(2) AAF Model CH636-1 which oper- 50/ 60 ( Model
ates on 208-volt, 3-phase, 50-60 Hertz CH636- 1
ac power AC volts . . . . 208
_ _ . Current input, full l|oad, anperes
~In this manual, difference in nodels Cooling . . . . 28.5
is identified by reference to the opera- H gh heat . . . . 31
ting frequency, ‘that is, either as the Low heat . . . . 15.5
400-Hertz nodel or the 60-Hertz nodel. Ventilating. . . . 3.2
Refrigerant. . . . R22
1-8.  Performance Data. . . _
. o _ (2) Dinensions and weights:
The following listing contains the .
performance and di mensional data appli- Lengt h 34.8 in
cable to the air conditioner. _ §88.4. cm
. o Hei ght 7.0 in
(1) Air conditioner, nmodels CH436-1 . 568.6 cm
and CH636- 1: W dt h 8.0 in
. o _ 296.5 cm
Nomencl ature . . . . Air conditioner, Wei ght 35 | bs
horizontal, conpact (198 ko)
Section II1. TECHNI CAL PRI NCI PLES OF OPERATI ON
1-9. Refer t@ paragraphs 1-% and 1-6 various controls available to the opera-
for a description of the functions per- ter. Refer 1-4 for the elec-
formed by the air conditioner and iden- tical schematic and for the
tification of the conponents that per- wiring diagram of the arr conditioner
formthe various functions. Refer to electrical system
paragraph 2-2Z tlor a description of the
| ndex, and 1-5.
ELEC
REF PART NUMBER DESCRI PTI ON
DESI G
Bl D13216E6309 COVPRESSCR
B2 DI3Z216E6140 VOIOR)  CONDENSER FAN
B3 DI3Z16Eb451 VOITUR, EVAPURATUR FAN
B4 D13216E6140 MOTOR, CONDENSER FAN

1-4
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ELEC
REF PART NUMBER DESCRIPTION
DESIG
cl M39014/05-2461 CAPACITOR, FILTER
CB1 D13216E6205 CIRCUIT BREAKER, COMPRESSOR
CB2 C13216E6178 CIRCUIT BREAKER, CONTROL
CB1 D13216E6223 RECTIFIER, SEMICONDUCTOR DEVICE
El MS24693-574 TERMINAL STUD (JUNCTION BOX GRD)
E2 MS24693-5S50 TERMINAL STUD (CONTROL MODULE GRD)
E3 MS35206-266 TERMINAL STUD (SYSTEM GRD)
HR1 THRU 6 C13216E6124-5 HEATER ELEMENT
HR7 PART OF D13216E6309 COMPRESSOR, HEATE
J1 MS3100R-24-22P CONNECTOR, RECEPTACLE, POWER 'INPUT
J2 D13216E6177 CONNECTOR, RECEPTACLE, JUNCTION BOX
J3 D13216E6193-2 CONNECTOR, RECEPTACLE, EVAPORATOR FAN
J4 D13216E6193-2 CONNECTOR, RECEPTACLE, CONDENSER FAN
J5 D13216E6193-2 CONNECTOR, RECEPTACLE, CONDENSER FAN
Jé PART OF D13216E6309 CONNECTOR, RECEPTACLE, COMPRESSOR
J7 D13216E6193-6 CONNECTOR, RECEPTACLE, COMPRESSOR
J8 D13216E6193-1 CONNECTOR, RECEPTACLE, SOLENOID BY-PASS
3216E6193-4 CONNECTOR, RECEPTACLE
THERMOSTATIC SWITCH
J10 D13216E6193~1 CONNECTOR, RECEPTACLE
SOLENOID VALVE EQUALIZER
J11 D13216E6193=7 CONNECTOR, RECEPTACLE, AUX POWER INPUT
J12 MS3100R-24-22P CONNECTOR, RECEPTACLE, AUX POWER INPUT
K1 C13216E6182 RELAY, TIME DELAY
K2 MS24192-D1 RELAY, HEATE
K3 MS24193-D1 RELAY, COMPRuwww
K4 C13216E6458 RELAY, CONDENSER
K5 C13216E6458 RELAY, CONDENSER FAN
TB4 D13219E955-2-8 TERMINAL BOAKU
K7 MS24192-D1 RELAY, EVAPORATOR FAN
K8 MS24192-D1 RELAY, BVAPORATOR FAN
K9 MS24192~D1 RELAY, HEATER
L1 C13216E6158 VALVE, SOLENOID, BY-PASS
L2 C13216E6158 VALVE, SOLENOID, PRESSURE EQUALIZER
Pl MS3106R-24-225 CONNECTOR, PLUG, POWER INPUT
P2 Dl 3216E6209-3 CONNECTOR, PLUG, CONTROL MODULE
P3 PART QF D13216E6451 CONNECTOR, PLUG, EVAPORATOR FAN
P4 PART OF D13216E6140 CONNECTOR, PLUG, CONDENSER FAN
P5 PART OF D13216E6140 CONNECTOR, PLUG, CONDENSER.FAN
P6 MS3106R-24-11S CONNECTOR, PLUG, COMPRESSOR
P7 MS3106R~-24-11P CONNECTOR, PLUG, COMPRESSOR
P8 B13216E6173 CORNNECTOR, PLUG, SOLENOID VALVE BY-PASS |
P9 MS3106R-16-10P CONNECTOR, PLUG, THERMOSTATIC SWITCH |
P10 B13216E6173 CONNECTOR, PLUG, SOLENOID VALVE EQL
P11 MS3106R-24-10S CONNECTOR, PLUG, AUX POWER INPUT
R1 B13220E6838 RESISTOR
sl D13216E6201 SWITCH, ROTARY SELECTOR
s2 MS35058-23 SWITCH, TOGGLE }
S3 D13216E6203-2 SWITCH, TEMPERATURE CONTROL
S4 C13216E6215-3 SWITCH, HWIGH PRESSURE CUTOUT
S5 Cl3216E6215-1 B
3 C13216E6224 SWITCH, HEATER CUTOUT
S8 C13216E6460 ' SWITCH, THERMOSTAT
59 PART OF D13216E6309 COMPRESSOR,
Tl C13216E62 4 TRANSFORMER
TB1 C13216E6464 TERMINAL BOARD, POWER INPUT
TB2 C13216E6220-3 TERMINAL BOARD
TB3 C13216E6232 TERMINAL BOARD, JUNCTION BOX
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INPUT PHASE ORIENTATION FOR
MAIN POWER RECEPTACLE J) AND
AUXILIARY POWER RECEPTACLE J12
SHALL BE AS FOLLOWS:

PIN A - PHASE A
PIN B - PHASE 8
PIN C - PHASE C
PIN D - GROUND

3 PHASE 40O HERTZ
MODEL| CH4 36-1

MODEL CHE36-1

3 PHASE 50/60 HERTZ l
[4) 3

[

Be

- cBtB

Rl

AAA~

81
T8 Lo K38 H 3
Al A Al, A2 M H
n'}— B';"cfz 81,082 H '
i 3 2 cill 2 » o \® g
O -0 o— 1} :
1

KIA

K481
] T
3
1L 12
R i
3t
Ak T2
§H|o T3
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. SEE VIEW A
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78 SEE VIEW A
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i SELECTOR SWITCH WAFERS AND TERMINALS CONNECTED
S1A SWITCH SWITCH
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s10 sie POSITION
207 03 2
A2 1 HEAT 12 AND 1A | 21 AND 2C L2 AND LA
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X1 , V 94 xi xi
1 3 OFF —
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CHAPTER 2
OPERATI NG | NSTRUCTI ONS

CAUTION

If equipnent fails to operate
refer to troubleshooting pro-
cedures in

Section |.
2-1.  Ceneral.

~ This section describes, locates and
illustrates the various controls and
provides the operator/crew sufficient
information to insure proper operation
of the air conditioner.

2-2.  Controls and Instrunents.

a. Ceneral. The location and the
function controls and instrunents
are illustrated in[figure 2-1I] The con-
trol nodule contains the control circuit
breaker, the manually operated tenpera-
ture selector swtch, nmode selector
switch, evaporator fan speed sw tch and
conpressor circuit breaker. The control
modul e Is designed to permt renote con-
trol operation of the air conditioner
when connected with a remote control
cable. The thernostatic control point
of the air tenPerature is determned by
the location of the tenperature selector
switch sensing bulb.  Normal I%/ the air
conditioner is operated with the con-
trol module renmaining on the unit and
the sensing bulb of tenperature selec-
tor switch located in the inlet air
stream inside the unit evaporator sec-
tion.

b. Tenmperature Selector Switch. The
temmrature sefector swich s a therno-
static switch which resgond_s to tenper-
ature variations from 60°F in the maxi-
mum cool er position to 90°F (15.6°C to
32.2°C) in maxi mum warner position. The
best prelimnary adjustment of the tenp-
erature selector is nmidway between the
cool er and warmer positions, corre-
sponding to approximtely 75°F (24°C)b. A
ten mnute Perlod shoul d” be all owed be-
tween adjustnents of the tenperature
selector for the full effect of the ad-
justment to be realized. Once the de-
sired tenperature of the air conditioner
space is obtained, no further adjust-
ment is required for either cooling or
heating nodes of operation.

CONTROLS AND | NSTRUMENTS.

c. Mdde Selector Switch. The npde
selector swich rsan electrical swtch
that can be nanually positioned to se-
|l ect the desired ofﬁ)era_tlonal mode of the
air conditioner. The five positions of

the node selector are:

(1) Of. The off npde position is
used to stop operation. Al major elec-
trical components are isolated from
el ectrical power except the conpressor
crankcase heater, which is thernostat-
ically controlled as long as input power
is connected to the unit.

(2?] Vent. In the vent node posi-
on, the evaporator notor operates and
e fans circulate filtered air. Venti-
tion air will be drawn into the unit
rough the fresh air filter and vent

ct 1f the danper door in the vent duct
open.  Sonme cooling effect will occur
the ventilation air is cold. Venti-
tion air flowis controlled by open-

g and closing the damper door with the
nt adj usting knob.

(3) Cooler. In the cooler node
position, the refrigerant cycle begins,
and the unit will cool under the therno-
static control_ of the temperature selec-
tor switch. The evaporator fan notor,
condenser fan notors and compressor are
activated and will operate continuously.
The speed of the evaporator fan motor iIs
controlled by manual [y selecting the de-
sired speed position of the evaporator
fan speed switch. The speed of conden-
ser fan notors is automatically con-
trolled by an outdoor thermal Swtch.
The notors will operate in | ow speed
when anbient tenperature is bel ow 100°F
(38°C. The thernmal switch automatic-
ally switches the notors to hi gh speed
if ambient tenperature rises above 100°F
(38°C). To prevent starting surge cur-
rent of the conmpressor coinciding with
the starting surge current of the fan
motors, the compressor starts about 30
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seconds after the fan notors.  Although
the compressor and fan notors operate
continuously in this mode, thernostatic
action of the temperature selector

swi tch causes refrigerant to bypass the
evaporator coil and stop cooling when
the desired tenmperature setting of the
tenperature selector switch is satis-
fied. Ventilation air will be drawn in-
to the unit if the vent damper door is
open.

(4% Low Heat. In the |ow heat
nmode, the evaporator fan notor operates
continuously and three of the six heater
elements are activated. The three heat-
er elements cycle on and off under ther-
mostatic contiol of the tenperature se-
[ector switch. This mode wll produce
half of the unit’s heating capability.
Ventilation air will be drawn into the
unit if the vent danper door is open

5) High Heat. In the high heat
node,(t%e evaporator fan notor operates
continuously and all six of the heater
el ements are activated, but only three
of the heater elenments will cycle on and
off under thermostatic control of the
temperature selector switch. This node
wi |l produce maxinmum heating capability
of the unit. Ventilation air will be
drawn into the unit if the vent danper
door is open.

d. Evaporator Fan Speed Switch. The
evaporaftor fan speed swich has two po-
sitions, “low and “high.” The posi-
tions are manual ly selected to contro
the evaporator fan speed in all operat-
ing nodes. Normally the “low speed
shoul d be selected as it is quieter and
requires less electrical power; however,
the “high” speed position has three ad-
vantages over “|low which may dictate
its selection

(1) Maximum cooling capacity can
only be achieved in “high.”

(2) The increased flow of evapora-
tor air inproves air distribution in the
condi tioned space.

_ (3) Twice as nuch ventilation air
is drawn into the unit in “high.”

~e. Vent Adjusting Knob. The vent
adiustlng knob contrors tne flow of ven-
tilation air into the unit. The knob is
connected by the danper cable to a danp-
er located in the vent duct. The knob
controls the flow of ventilation air by
adj usting the position of the damper

2-2

fromfull closed to full open.  Turning
the knob to the right closes the danper
turning the knob to the left opens the
danper.  The force that draws ventil a-
tion air into the unit is the small
pressure difference between the anbient
and the evaporator fan. This is the
same snal| pressure difference that

exi sts between the conditioned space and
the evaporator fan; the pressure differ-
ence that draws return air through the
inlet louver and the return air filter
Wien ventilation air enters the condi-
tioned space a like flow of air must ex-
haust from the space to prevent a pres-
sure buildup. Cracks in the space may
be sufficient; but if a large tlow of
ventilation air is desired, some posi-
tjgijneans of air exhaust should be pro-
vi ded.

f. Inlet Louver. The inlet Iouver
finPer-aajusfaﬁle fromfull open to
[l closed.” Normally the |ouver shut-
r tab adjustnent is kept at 45° posi-
on, which is essentially the sane as a
[l open inlet louver. 1f the inlet
louver is closed, return air wll stil
manage to flow through it; but at a re-
duced rate with high pressure drop. The
increase in pressure drop will cause ad-
ditional ventilation air to be drawn in-
to the unit. The “vent” node of oper-
ation is normally the onl{ mode where

is
fu
te
t

fu

closing the inlet |ouver {to create in-
creased ventilation airflow would be
considered a real advantage. suf-
ficient ventilation air flow for other
nmodes of operation can be achieved wth
the inlet |ouver open and the danper
open. The return air filter is attached
to the back side of the inlet I|ouver. A
dirty filter can easily be observed by

| ooking through the inlet |ouver blades.
Since maxi mum cool ing capability of the
unit is obtained with maximm evapora-
tor air flow, a closed inlet |ouver or a
dirty air filter will decrease cooling
capacity, and may cause ice to formon
the evaporator coil.

g Qutlet Louver. The outlet |ouver
is Tinger-adjustable in both horizonta
and vertical planes. This adjustment on
an individual blade basis allows maximm
control over the direction of outlet
air. The best distribution pattern for
outlet air is left to the operator’s
judgment ; but bl ades shoul d not be ad-
+usted_beyond_45°, as evaporator air

[ow will be inpeded.

h. Condenser Louvers. The condens-
er louvers, tocated on tne rear of the
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air conditioner ), are
automatically opened and closed by the
action of the refrigerant system  The

condenser |ouvers cannot be manually
opened and cl osed.

i. Conpressor Circuit Breaker. The
conpresSor circult breaker 1s a safety
device which provides overcurrent
protection for the conpressor. The
conpressor circuit breaker is not a con-
trol switch to be used for operating the
unit. This breaker should always be
kept in the ON position. If the breaker
trips to the OFF position, a defective
conpressor or related defective elec-
trical conponents, or faulty wiring, is
indicated. Inadequate input power
voltage will also cause the circuit
breaker to trip. The unit control cir-
cuit is also connected to auxiliary
contacts on the conpressor circuit

Section II.

2-3. Ceneral.

To insure that the air conditioner is
ready for operation at all times, it
must “be inspected systematically so that
defects may be discovered and corrected
before theyr result in serious damage or
failure. he necessary preventive main-
tenance checks and services (PMCS) to be
perfornmed are listed and described in
[paragraph 2-4] The item nunbers indi-
cate the sequence of mninum inspection
requirenents.

_ _ Before you operate. AlN\I\(/%S keep
in mnd the CAUTI and WARNI . Per-
formyour before (B) PMCS.

a.

m

m

b.  While you operate. Al ways kee
in mnd the C_)AUTIOQIS and WARN N(gs Pre)zr-
m your during (D) PMCS.

for
After you operate. Be sure to
perfrmyour after (A) PMCS
d If t})/our equi pment fails to oper-
at e Troubl eshoot with proper equip-

ment. Report any deficiencies using the
proper forms, seé TM 38-750.

Defects discovered during operation
of the unit will be noted for future
correction to be made as soon as opera-
tion of the unit has ceased. Stop oper-

2-4

breaker. Wen this circuit breaker
trips to OFF, it disconnects the control
circuit allowing the time delay relay to
reset and the refrigerant system pres-
sures to equalize. _Nanuallz resetting
the conpressor circuit breaker to ON re-
stores electrical continuity.

. Control Circuit Breaker. The
control TCciTtcuit_breaker isa safety de-
vice which provides overcurrent protec-
tion for the control circuit of the
unit.  The control circuit breaker is
not a control switch to be used for op-
erating the unit. This breaker should
al ways be maintained in the ON position.
|f the breaker trips to the OFF posi-
tion, an electrical defect in the con-
trol circuit is indicated and corrective
action should be taken. Mnually reset-
ting the circuit breaker to ON restores
electrical continuity.

PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES

ation imrediately if during operation a
deficiency is noted which would danage
the equi pnent if operation were contin-
ued. Al deficiencies and shortcom ngs
will be recorded, together with the
corrective action taken, on DA Form
2_4?4 at the earliest possible opportu-
nity

2-4.  Daily Preventive Mintenance
Servi ces.

_ . This paragraph contains a tabul ated
listing of preventive maintenance ser-
vices which nust be performed by the op-
erator. The item nunbers are |1sted
consecutively and indicate the sequence
of mninumrequirements. Refer to table
2-1 for the daily preventive maintenance
services.

NOTE

Use the nunbers in the Item
No. Columm as a source of item
nunbers for the “TM Nunber”
col um on DA Form 2404, Equi p-
ment |nspection and Mainte-
nance \Wrksheet, in recording
results at PMCS
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Preventive Maintenance Checks and Services

NOTE: If the air conditioner must be kept in continuous operation,
check and service only those items that can be checked and
serviced without disturbing operation. Make complete checks
and services when the air conditioner can be shut down.
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After Operation

ITEM
NO.

INTERVAL
B

ITEMS TO BE INSPECTED

PROCEDURES
CHECK FOR AND HAVE
REPAIRED OR ADJUSTED

AS NECESSARY

FOR READINESS
REPORTING, EQUIPMENT
IS NOT READY/AVAILABLE
IF

Condenser Cover

With cover rolled up for
air conditioner operation,
check securing ties for
damage.

Condensate Drains

Inspect for obstruction to
drainage. Remove
obstructions.

Obstructions can not be
removed.

Main Power Receptacle
Connector

Check for secure power
connection. Tighten if
necessary.

Damage to connector pre-
vents satisfactory connec-
tion.

Liquid Sight Indicator

Check for moisture and
low refrigerant charge.

Yellow indicates moisture;
bubbles or milky appear-
ance indicates low charge.

Air Conditioner Operation

Check for abnormal opera-
tion vibration, unusual
noise, failure to respond
to controls.

Any condition in proce-
dures column is observed.

2-5
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Section I11.
2-5. General .

@& The instructions in this section
are published for the information and
?U|dance of the personnel responsible

or the operation of the air condi-
tioner.

p. The operator must know how to
pertorm every operation of which the

air conditioner is capable. This sec-
tion gives instructions on starting and
stopping the air conditioner, and de-
tailed operating instructions. Since
nearly everY condition presents a dif-
ferent problem the operator may have to
vary the given procedure to fit the

condi tion.

2-6.  Unloading Equipnent.

. The total weight of the air condi-
tioner is 435 pounds (198 kg.). Use a
hand truck or forklift of at 1east 500
ﬁpunds capacity to unload the unit.

eep unit upright during the unloading
oper at i on.

2-7.  Unpacking Equi prent.

~ Move the unit as near to the site
of installation as possible. Renove
crating hardware and nmetal straps being
careful not to damage the unit with the
tool s used for uncrating.

2-8.  Inspecting and Servicing Equip-
nent .

. a_  lnspection, I nspect the entire
air conditioner tor signs of damage
m ssing or |oose hardware, and any de-
fects that may have been incurred during

shipment. Report all damage and de-
fects to organizational naintenance.

b Servicin%. Perform the dai
preventi've mai ntenance Services IisYed
in[paragraph 2-4.] Be sure all hardware
is securely i1n place.

2-9. I nstallation.

~a Ceneral. The air conditioner is
shi pped—assendl ed and ready for opera-
tion. It contains a full charge of re-
frigerant and conpressor oil. Install
the unit on a firm level surface to al-
| ow proper condensate drainage. Place
it so that the control panel and con-
denser and evaporator |ouvers are acces-
sible to the operator and to maintenance

2-6

OPERATI NG UNDER USUAL CONDI TI ONS

personnel. Be sure there are no
obstructions in front of any air intake
or discharge louvers or other openings
that may cause insufficient flow of air
into or out of the air conditioner. If
the unit is van mounted, report any such
obstructions to organizational mainte-
nance.

b. Lifting. Check for broken or de-
formed |ifting ring attachment and hard-
ware before [1fting air conditioner.

Lift with crane or forklift truck

CAUTION

Use lifting harness with 4-1eg
spreader bar. Each leg nust
be. capable of withstanding a
concentrated [ oad of nore than
500 pounds. |f spreader bar
cannot be used, the angle be-
tween the harness |egs and the
top of the air conditioner

must be not |ess than 45-
degrees.

_ C. Munting. Base mounting hole
di mensi ons are shown on f The
resilient mount parts shown in figure

2-3 are shipped with the air condition-
er.

CAUTION

For safe operation connect a
No. 10 AWG (min.) ground wire
between the air conditioner
ground connection and an earth
grgund, as shown in figure

d.  Connections.

(1) Connect air ducts to the unit
as applicable to the site of installa-
tion. If the inlet grille is renmoved, a
return air filter should be relocated in
the return air duct at a maintainable
location. Cperation of unit wthout a
return air filter will cause fouling of
the evaporator fan and evaporator.

(2) Connect a condensate drain |ine
to carry condensate water away fromsite
of installation only if the drop of con-
densate i s objectionable.
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34-3/4"
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o] (o)
3/4-24 UNF
MOUNTING 38m
HOLES - o | 3wr2n
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20" 3'7-3/81
Figure 2-2. 'Base mounting holes
AIR. CONDITIONER
P O
RESILIENT
.25 MAX, 7— MOUNT
c.r." cry— =t
- - -~y - RESILIENT
— MOUNT
ENCLOSURE \ ELASTOMERIC
MOUNTING PLATE MOUNT
SPACER WASHER

CAPSCREW

Figure 2-3.  Typical ‘installation of air conditioner to 'enclosure
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(3) Connect the MS3106R-24-22S power
input connector plug furnished with the air condi-
tioner to a suitable electrical power cable. Connect
the cable to the proper electrical power source
and install the plug end of cable to either the
main power receptacle or the alternate power

receptacle.

If alternate power receptacle J12 is

used, refer to wiring diagram[_(figure 1-5) and

change wire lead connection at TB1.

CAUTION

To avoid damage to the compressor
electrical input power must be applied
to energize the compressor crankcase
heater at least 4 hours before opera-
ting unit in the cool mode. For pro-
longed periods of storage, long shut
down periods or lengthly exposure
(14 days or more) to sub-zero temp-
eratures, the preheater should be
energized for twelve (12 hrs) prior
to operation of the air conditioning
unit in the cool mode.

2-10. Starting and Operating Instructions.

a. Preparation for Starting.

GROUND

| lete |

B
Y

8

STEP 1. CLEAN FRONT OF GROUND
CONNECTION TO OBTAIN A
BRIGHT METAL SURFACE.
STEP 2. REMOYE INSULATION FROM
ENDS OF GROUNDING WIRE
OR USE BARE WIRE. MAKE
LOOP AT WIRE ENDS.

STEP 3. USING 1/4-20 SCREW AND
WASHER (ATTACH ONE END OF
WIRE TO AIR CONDITIONER
FRONT PANEL GROUND
CONNECTION.

Figure 2-4.

2-8 Change 2

SCREW

MS$35206-280

OR EQUAL

STEP S.

(1) Perform the daily preventive
maintenance service [(para 2-4).

(2) Connect the main power cable.

(3) Check drain holes to insure that
they were open.

(4) Be sure the unit is firmly secured.

(5) Roll up condenser cover and tie
at top of air conditioner to clear condenser
opening.

NOTE

When vent damper door is open to
admit fresh air, partially close evapor-
ator inlet, louver to balance incoming
air. Keep vent or damper door
closed during heavy rain.

b. Starting Instructions for Cooling.
Start the air conditioner for cooling as shown
in|figure 2-5

c. Operating Instructions for Cooling.
Operate the air conditioner for cooling as

shown by[figure 2-6]

PERFORATED METAL
STRAP - BRASS OR
COPPER

WASHER \ .

MS35206-10 7
SCREW OR EQUAL— . g ,'d/
nsaszue-zsj -~
OR EQUAL

NO. 10 AWG

COPPER

GROUNDING WIRE

OF SUITABLE LENGTH

%

WATER PIPE
OR GROUNDING
ROD

o

NUT
MS35650-3252
OR E£0UAL

WASHER
MS27183-10
OR EQUAL

. WRAP A SUITABLE LENGTH
OF PERFORATED STRAP ARQUND
CLEAN SURFACE ON WATER
PIPE OR GROUNDING ROD.
DO NOT USE GAS PIPE.

USING 1/4-20 SCREW, TwWO
WASHERS AND NUT, ATTACH
OTHER END OF GROUNDING WIRE
TO STRAP IN A MANNER SUCH AS
TO SECURELY TIGHTEN STRAP TO
PIPE AND WIRE TO STRAP.

Ground wire installation.
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AFTER STARTING, ADJUST TEMPERATURE
SELECTOR SWITCH TO OBTAIN DESIRED
ENCLOSURE TEMPERATURE,

CONTROL
CIRCULY

oo g g

BREARLN

MODE SELECT:

CAUTION

To avoid damage to the compressor
electrical input power must reapplied
to energize the compressor crankcase
heater at least 4 hours before opera-
ting unit in the cool mode. For pro-
longed periods of storage, long shut
down periods or lengthly exposure
(14 days or more) to sub-zero temp
eratures, the preheater should be
energizad for twelve (12 hrs) prior
to. operation of the air conditioning
unit in the cool mode.

STEP 1. ROLL UP AND TIE CONDENSER COVER.
STEP 2. OPEN INTAKE LOUVERS BY LIFTING TABS.
STEP 3. TURN VENT CONTROL ACTUATOR TO CLOSE VENTILATION DAMPER.

STEP 4. TURN TEMPERATURE SELECTOR SWITCH TO MAXIMUM CLOCKWISE
POSITION (WARMER).

STEP 5. TURN ON COMPRESSOR AND CONTROL CIRCUIT BREAKERS.

STEP 6.  TURN MODE SELECTOR SWITCH TO VENT AND ALLOW FAN TO REACH
FULL SPEED, THEN TURN TO COOL.

Figure 2-5. Starting instructions for cooling.

Change2 2-9
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AIR QUTLET
LOUVERS

TEMPERATURE
SELECTOR SWITLH

MODE SELECTOR S i ‘
- SWITCH % S bl

EVAPORATOR FAN
SPEED SHITCH —

VENT CONTROL
ACTUATORS

STEP 1. WITH MODE SELECTOR SWITCH ON COOL, ADJUST TEMPERATURE SELECTOR SWITCH
TO DEGREE OF COOLING DESIRED.

STEP 2.  SET EVAPORATOR FAN SPEED SWITCH TO DESIRED POSITION.
STEP 3. ADJUST AIR OUTLET LOUVERS TO DIRECT AIR FLOW AS DESIRED.

STEP 4. ADJUST VENT CONTROL ACTUATOR TO ADMIT DESIRED AMOUNT OF VENTILATION AIR.

Figure 2-6. QOperating instructions for cooling

2-10 PIN: 046441-002
3+ US GOVERNMENT PRINTING OFFICE 1990—754-029-20/20



CONDENSER COVER

CONTROL
CIRCUIT BREAKER

MODE SELECTOR
SWITCH

TEMPERATURE
SELECTOR SWITCH

VENT CONTROL
ACTUATOR

STEP 1. MAKE SURE CONDENSER COVER IS ROLLED UP.
STEP 2. OPEN INTAKE LOUVERS BY LIFTING TABS.
STEP 3. TURN VENT CONTROL ACTUATOR TO CLOSE VENTILATION DAMPER.

T™M 5-4120- 361- 14

STEP 4. TURN TEMPERATURE SELECTOR SWITCH TO MAXIMUM COUNTERCLOCKWISE POSITION (WARMER).

STEP 5. TURN ON CONTROL CIRCUIT BREAKER.

STEP 6. TURN MODE SELECTOR SWITCH TO LOW HEAT. TURN TO HIGH IF MORE HEAT IS DESIRED.

Figure 2-7.  Starting instructions for heating

2-11
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AIR OUTLET
LOUVERS

MODE SELECTOR
SWITCH

TEMPERATURE
SELECTOR SWITCH

VENT CONTROL
ACTUATOR

INTAKE LOUVER
TAB

NOTE :  AFTER STARTING, ADJUST TEMPERATURE
SELECTOR SWITCH TO_OBTAIN
DESIRED ENCLOSURE TEMPERATURE

STEP 1. TURN VENT CONTROL ACTUATOR TO OPEN DAMPER DOOR.
STEP 2. POSITION TABS TO PARTIALLY CLOSE INTAKE LOUVER BLADES.
STEP 3. %ﬂﬁg MODE SELECTOR TO HIGH HEAT OR LOW HEAT FOR DESIRED TEMPERATURE

STEP 4. ADJUST TEMPERATURE SELECTOR SWITCH TO DESIRED ENCLOSURE TEMPERATURE.
STEP 5. ADJUST AIR OUTLET LOUVERS TO DIRECT AIRFLOW AS DESIRED.

NOTE :  AFTER TURNOFF, OPERATE IN VENT MODE (FIGURE 2-9) FOR 2 - 3 MINUTES TO
COOL OFF HEATING ELEMENTS.

Figure 2-8. Qperating instructions for heating

2-12



CONDENSER COVER AIR OUTLET

\ LOUVERS

MODE SELECTOR ~
SWITCH

YENT CONTROL
ACTUATOR —

STEP 1. MAKE SURE CONDENSER COVER IS ROLLED UP.

STEP 2. TURN VENT CONTROL ACTUATOR TO OPEN DAMPER DOOR.

STEP 3. POSITION TABS TO PARTIALLY CLOSE INTAKE LOUVER BLADES.
STEP 4. TURN MODE SELECTOR SWITCH TO VENT.

Figure 2-9. Qperating instructions for ventilation

T™ 5-4120-361-14
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MODE SELECTOR
SWITCH

TEMPERATURE
SELECTOR SWITCH

VENT CONTROL
ACTUATOR

INTAKE LOUVER
TAB

STEP 1. TURN MODE SELECTOR SWITCH TO OFF.
STEP 2. POSITION TABS TO CLOSE INTAKE LOUVERS.
STEP 3. TURN ACTUATOR TO CLOSE FRESH AIR VENT DAMPER.

NOTE - IF SHUTDOWN IS FOR AN EXTENDED PERIOD, COVER EVAPORATOR AND CONDENSER
GRILLES AND DISCONNECT POWER CABLE.

Figure 2-10. Air conditioner stopping instructions

2-14



d. Starting Instructions for
Heating. Start the air conditioner for
heating as shown in fidure—2-7.

e. Operating Instructions for

Operate the ailr conditioner

Heating.
for heating as shown in figure—2-8.

f. Operating Instructions for Venti-
Operate the air conditioner for

lafin?.
ventilation as shown by fidure—12-9.

2-12. Preparation for Mvenent. To
prepare The air conditioner f1or nove-
ment, proceed as follows.

2-13. Dismantling for Mvement.

[

Di sconnect main power Cable.

| b. Disconnect drain line from out-
et.

¢c. Disconnect air ducts and install
t he-evaporator inlet and outlet
grilles.

d. Rermove unit from nounting sur-
face.

e. If air conditioner is to be noved
over a long distance, recrate it.

2-14. Reinstallation After Mvenent.
After novenent, follow procedures in

[paragraph 2-9 1o reinstall the air
conditioner.

2-15. | dentification.

~a_ ldentification. Each air condi-
tioner fras one major identification

;%I ate mounted on the side of the unit.
he plate specifies nonenclature, manu-
facturer, mlitary part nunmber, BTUhr.,
phase, hertz, volts, serial nunber, con-
tract number, and shipping weight. A
manufacturer’s identification plate
mounted just below the mlitary plate
contains the manufacturer's name and ad-
dress and the nmodel and serial nunbers.

~b. Information Plates. The air con-
ditionef has the tfolTow ng information

plates pertinent to operation.

(1) Wring Diagram Plate. It is
| ocated on the top of the unit. This
ilustrates conplete air conditioner
r

Wi ring.
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(2) Fluid Diagram Plate. It is |o-
cated on the top of the unit. The plate
illustrates conplete air conditioner re-
frigerant system

- (3) Ventilation Instruction Plate.
It is located on the left front side of
the unit. This plate indicates the di-
rection to turn vent adjusting knob to
open or close the danper door in the
ventilation air duct.

(4) Control Mdule Instruction
Plate. It is located on the front of
the unit. This plate indicates the fol-
| owi ng.

(a) The ON and OFF positions of
the control circuit breaker.

(b) The ON and OFF positions of
the conpressor circuit breaker.

_ (c) The various heating and cool -
ing positions for the node selector
swtch.

(d) Tenperature increase and de-
crease positions for the tenperature se-
lector switch.

(e) The HIGH and LOW positions of
the evaporator fan speed swtch.

(f) The manufacturer’s model num
ber of the unit.

lat (g) The part nunber of the
pl ate.

(5) Main Power Plate. It is |o-
cated on the front of the unit above the
control nodule and contains the nmain
power receptacle.

(6? H gh Pressure and Low Pressure
Reset Plates. They are |ocated on the
left side of the unit below the service
val ve access panel. These plates indi-
cate location of the high and I ow pres-
sure reset buttons.

(7) Service Valves. The high pres-
sure and |ow pressure service valve
| ates are located on the left side of
he unit above the service valve access
panel. These plates indicate the |oca-
tion of the service valves.

(8) Danger Warning Plate. It is
| ocated on the right side of the air
conditioner near the front. This plate
warns of the hazard in operating the air
conditioner wthout a grounding wire.

2-15
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(9) Nameplate. It is located on the left side of
the air conditioner near the front, and contains the manu-

Section |V. OPERATION
2-16.  Qperation in Extreme Cold.

a. Ceneral. The air conditioner is designed to
operate on the heating cycle in ambient tenperatures as |ow
as mnus 50°F (-45°C) and on cooling cycle with 0°F
(-18°C) air entering the condenser and 70°F (21°C) air
entering the evaporator.

h. Before QOperation. Before starting on cooling

cycle be sure cover is removed from condenser air intake and
discharge. Cear all ice and snow from openings. Be sure all
danpers are in operating condition.

¢ After Cperation Install cover over condenser

air intake and discharge openings.

CAUTION

Do not disturb wiring during cold weather
unless  absolutely necessary.  Cold
temperatures nake wiring and insulation
brittle and easily broken.

2-17. Qperation in Extreme Heat.
NOTE

Unit Preventive Mintenance Checks and
Services (PMCS) should be performed at
daily intervals.

a. Ceneral. The air conditioner is designed to
operate in tenperatures up to 120°F (49°C). Extra care
shoul d be taken to nininize the cooling I oad when operating
in extrene high tenperatures.

b. Protection.

(1) Check all openings in the enclosure,
especial Iy doors and windows, to be sure they are tightly
closed. Linmt in and out traffic if possible.

(2) Vhen appropriate, use shades or awnings
to shut out direct rays of the sun.

(3) When possible, limt the use of electric
lights and other heat producing equipnent.

(4) Linmt the amount of hot, outside air

introduced through the fresh air danper to that essential for
ventilation.

2-16 Change 3

facturer's nane, the air conditioner serial and nodel
nunbers and other pertinent nameplate data.

UNDER UNUSUAL CONDI TI ONS

NOTE

Weatherstripping, the installation of
storm doors, and windows, if appropriate,
and insulation of surfaces exposed to the
outside is recommended when operating
in extrenely high tenperatures for
extended periods.

c. O eaning.

(1) Oean outside grilles, coils, filters, and
mst elininator more frequently.

2-18. Qperation in Dusty or Sandy Areas.
NOTE

Unit Preventive Maintenance Checks and
Services (PMCS) should be performed at
daily intervals.

a. Ceneral. Dusty and sandy conditions can
seriously reduce the efficiency of the air conditioner by
clogging the air filter, nist elimnator, and coils. This will
cause a restriction in the volume of airflow Accunulation
of dust or sand in the condenser coil and/or in the conpressor
conpartment mey cause overheating of the refrigeration
system Dust or sand may also clog the condensate trap and
water drain lines.

Never operate the air conditioner without
having the air filters in place.

b. Protection,

(1) Shield the air conditioner from dust as
mich as possible.

(2) Take advantage of any natural barriers
which offer protection.

(3) Limt the amount of dusty or sandy
outside air introduced through the fresh air danper.

(4) Roll down and secure the fabric cover on
the back of the cabinet during periods of shutdown.

c. Ceaning.
(1) Keep the air conditioner as clean as
possi bl e.

(2) Pay particular attention to the outside
grilles, condenser, filters, mist elimnator, |ouvers, and
electrical components.

(3) In extreme conditions, daily cleaning of
condenser, filters, and outside grilles may be necessary.

2-19. Qperation Under Rainy or Humid Conditions.



Take special precautions to keep equipment dry. If
installed outdoors, cover the equipment with a waterproof
cover when it is not in use. Remove cover during dry
0& Take all necessary precautions to keep the electrical
conponents free from moisture.

Make sure pover is disconnected fromair
condi tioner before touching any wiring or .
other electrical parts.

2-20. Qperation in Salt Vater Areas.

7r U.S. GOVERNMENT PRINTING OFFICE: 1981 554-123/20136

T™ 5-4120- 361- 14

Di sconnect power source prior to washing
the air conditioner.

a. Ceneral. Wash the exterior and condenser
section of the unit, particularly condenser air discharge
l'ouver control mechanism with clean freshwater at frequent
intervals. Be careful not to damage electrical systemwith
water. Special attention nust be given to prevent rust and
corrosion.

b. Painting. Paint all exposed areas where paint
has cracked, peeled, or blistered, or report condition to
organizational nmmintenance. Coat all exposed areas of
polished metal with a light coat of grease.

Change 3 2-17/(2-18 bl ank)
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CHAPTER 3
MAI NTENANCE | NSTRUCTI ONS
Section |.  LUBRI CATI ON | NSTRUCTI ONS
3-1. Fan Mdtors. 3-2.  Conpressor.

The evaporator and condenser notors The conpressor and conpressor notor
are permanently lubricated by the manu- are fully lubricated by the manufac-
facturer and require no additional turer and require no additional |ubrica-
[ ubrication. tion

Section Il.  TROUBLESHOOTI NG
3-3.  Ceneral. followed by a |ist of tests or inspec-
. _ . _ _ tions which will help you to determne

This section contains information corrective actions to take. You should
that is useful in diagnosing and perform the tests/inspections and cor-
correcting troubles which cause unsat- rective actions in the order |isted.
isfactory operation or failure of the , _
air conditioner. b. This manual cannot list all mal-

functions that may occur, nor all tests
3-4.  Qperator’'s Troubl eshooting Chart. or inspections and corrective actions.
. If a malfunction is not |listed or is not

Troubl eshooting procedures for opera- corrected by listed corrective actions
tor-crew are listed in notify your  supervisor.

& This section contains trouble- Cc. The table lists the conmon mal -
shooting information for |ocating and functions which you may find during the

correcting nost o t he operatin

[ f . % . operation or maintenance of the air con-
troubl es which na% develop in the air

ditioner or its conponents. You should

conditioner. Each malfunction for an perform the tests/inspections and cor-

i ndi vidual conponent, unit, or systemis rective actions in the order listed
Section Ill.  MAI NTENANCE PROCEDURES

3-5.  Ceneral. 3-7. Drains.

This section contains maintenance Inspect condensate water drains, fig-
procedures for the operator of the air ure 1-2, for obstructions. Renove ob-
conditioner.  Operator maintenance is structions. Report total blockage to
limted to inspection and procedures organi zational maintenance
that can be acconplished wthout the aid o . _
of servicing tools. Any indications of 3-8. Liquid Sight Indicator.
need for servicing resulting fromin-

spection are to be reported to organiza- Wope refrigerant liquid sight indica-

tional or direct support maintenance. tor gl ass, with a soft,
clean cloth, set controls,,
at COOL- COCLER, operate air conditioner

3-6. Condenser Fabric Cover. for 15 minutes, then observe liquid
_ sight indicator. Yellow appearance
I nspect condenser fabric cover for i ndi cates noisture in system Bubbles
torn places. Repair ninor tears with or mlky flow indicate 1ow refrigerant
wat er proof tape. Report extensive dam charge. © Report presence of these condi-
age to organizational maintenance. tions to direct support maintenance

3-1
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Table 3-1.  Troubl eshooting .

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

1. AIR CONDI TI ONER FAILS TO OPERATE
Step 1. Check to see if mmin power cord is plugged in.

Connect power cable to receptacle (fig._211) supplying 208 VAC,
3 phase power of the proper frequency.

Step 2. Check to see if conpressor circuit breaker is in OFF position.
Reset circuit breaker (fg—2-1).

Step 3. Check to see if node selector switch is in OFF position.
Turn selector switch to desired operation ({ig—2-1).

Step 4. If air conditioner still is inoperative, report condition to
organi zati onal mai ntenance.

2. I NSUFFI CI ENT COOLI NG
Step 1. Check to see if node selector switch is in proper position.
Set switch to COOL (fig—_2-1).
Step 2. Check to see if tenperature selector switch is in correct position.
Adj ust setting to COOLER (flg. _2-7).
Step 3. Check to see if sufficient air is passing over evaporator coil.

Open evaporator inlet |ouvers (I:?: 2]1). Renobve any obstructions
from evaporator inlet and outlet [ouvers.

Step 4. Inspect for clogged air filter.
Report clogged filter condition to organizational naintenance.
Step 5. Check to see if too much outside air is entering unit.

C ose or adjust damper door (fig—_2-1).

Step 6. Check to see if the system contains sufficient refrigerant by
inspecting liquid sight indicator [[para 3-8).

Report low refrigerant condition to direct support maintenance.

Step 7. Che_ctk_ to see if evaporator fan speed switch is set to LOW speed
posi tion.

Reset switch to H GH speed position (flilg._2-1).
Step 8. Check to see if sufficient air is passing through condenser coil.

Renmove any obstructions from condenser fan inlet and outlet.

3-2
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Table 3-1.  Troubl eshooting. - Continued

VACFONCTTON
TEST OR | NSPECTI ON
CORRECTI VE_ACTI ON

3. NO HEAT OR LOW CAPACI TY HEAT
Step 1. Check to see if node selector switch is properly set
Set switch to LONHEAT or H GH HEAT (fi[g._2-7).
Step 2. Check to see if tenperature selector switch is set correctly
Adjust to WARNER setting (fifg.2-1).
Step 3. Check for insufficient air movement over heaters.

Renmove any obstructions from evaporator air intake and discharge
louvers. ~Make sure intake |ouvers are open (f

3-3/(3-4 Blank)
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CHAPTER 4
ORGANI ZATI ONAL  MAI NTENANCE | NSTRUCTI ONS
Section I. SERVICE UPON RECEI PT OF MATERI AL
4-1.  General. that all wiring, |ines and tubing are

, _ _ secure. Pay particular attention to the
Instructions for unloading, unpacking evaporator and condenser coils and main

and installing the air conditioner are power receptacle connectors. Be sure
covered in[Chapter Z] Section I11. that all visible wiring and insulation

are not broken or frayed. Al so check
_ o _ the evaporator and condenser fan notors.
4-2.  Inspecting and Servicing Equip-

ment . 4-3.  Return Air Filter.

Ceneral inspection of the equipment a. Renoval.
i's c,ogllereéji S%ction L1, If 0 Ref ’
ossi bl e damage has occurred, requirin ef er to_ and renove
Fr)ermval of_co%ers or other conpoﬁents : evapor(at)or air inlet Touver.
not authorized for removal by the opera- _
tor, further inspection of internal com (2) Refer to Figure 4-Z]and slide
ponents is to be performed by organi- the return air filter fromthe four fil-
zational maintenance personnel. |f ter retaining clips.
other than new equi pment has been re- _ , _
ceived, a thorough Inspection is to be b. Service. Service the return air

performed. Make a thorough check to see filter as follows:

REMOVE SCREW (8) AND LOCKWASHER (8)

=~ EVAPORATOR
i OUTLET LOUVER

EVAPORATOR
INLET LOUVER
WITH RETURN
AIR FILTER

REMOVE SCREW (10) AND LOCKWASHER (10)

Figure 4-1. Evaporator inlet and outlet |ouvers, renoval and installation

4-1
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FILTER RETAINING
CLIPS (4)

Figure 4-2

l WARNING l

C eaning solvent, Federa
Speci fication P-D-680, Type
[l, used for cleaning elec-
trical Partst is flammble and
gi ves of f poi sonous vapors.
Use only in a well ventilated
area. Avoid prol onged
breat hi ng of vapors. Keep
sol vent and vapors away from
open flame. Do not use in
excessive anounts.

(1) Cdean filter with cleaning sol-

vent (Fed. Spec. P-D-680) if lubricating
oil is used as the dust collecting adhe-
sive. Cean filter with water if a

4-2

RETURN AIR FILTER

EVAPORATOR
INLET LOUVER

Return air filter

water soluble filter coater is used as
the duct collecting adhesive. Flush the
filter with solvent or water in opposite
direction of air flow Be careful not
to damage filter during cleaning. Re-
place filter if the frame is bent or the
filtering material is damaged.

(2) Shake excess solvent or water
romfilter and allow to dry thoroughly.
f available, |ow pressure conpressed
ir (15 psig) can be used to speed dry-
ng. Wien using conpressed air for dry-
ng filter always direct the air stream
n the opposite direction of the filter
air flow Hold the air nozzle a safe
distance away fromthe filter to prevent
conpressing or separating the filtering
mat eri al .



(3) Coat the filter_ with a dust
col lecting adhesive (se by
i mrersion or spraying. Make sure that
the total air filtering surface is thor-
oughly covered with the adhesive when
spraying the filter. Allow excessive

adhesive to drain before installing
filter.

c. Installation.
(1) Refer to and slide
the air filter into four filter retain-
ing clips.

(2) Refer t¢o figure 4-1 and in-
stall evaporator inlet |ouver.

4-4, Condenser Guard.

Remove any obstructions.
| oose dirt and wipe clean.

Brush off

DRAIN (3)

Figure 4-3.
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a Remval.

(1) Refer to[figure 4-8 and renove
condenser guard.

(2) Wth guard renoved, w pe con-
denser coil clean.

b. Installation.

(1) Refer tgfigure 4-3 and in-
stall guard.

4C£)'5|' Evaporator Coil and Condensing
il

The coils (heat exchangers) should be
serviced as often as necessary to insure
maxi num operating capacity of “unit.

Dirt and lint |oaded coils or bent coil
fins not only restrict normal volume of
air flow but also insulate the coils,
thus reducing their efficiency as heat

REMOVE SCREW {}
D WASHER {17)

REMOVE SCREW
AND SNAP (1)

Condenser guard renoval and installation

4-3
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exchangers.  Frequent cleaning of the
external coil surfaces may avoid inter-
nal clogging. Cean external surfaces
with a softbristled brush or a plastic
fin comb. The plastic fin comb can be
used to straighten bent coil fins.

Cean internally-clogged coils with com
pressed air. Always direct the com
pressed air stream straight into coils,
to avoid bending fins, and in the oppo-
site direction of normal air flow Re-
nmove covers and |ouvers[(figure 4-1, 4-3
and 4-4) to service coils.

4-6. Top Covers and Condenser Cover.
4. Renoval.
(1) Refer to[fiqure 4-4 and renove
top front cover. Renove this cover
first as it provides access to one screw
of the center cover that is not visible
from the outside.

(2) Renobve condenser cover and top
rear cover.

(3) Renobve top center cover.

CONDENSER COVER

REMOVE SCREW (3)
WASHER (3) AND
LOCKWASHER (3)

b. Inspection and Repair. |nspect
condenser fabric cover 1or tears. Re-
pair mnor tears wth waterproof tape.

I nspect top covers for dents, breaks,
chi pped paint and damaged gaskets or in-
sulation. Inspect for minor dents in
top covers and make sure that covers are
installed flush with mating surfaces of
the housing. If top covers cannot be
repaired, install replacenent covers.

¢. Installation. Refer to figure
4-4 andTnstall top covers and condenser
cover as follows:

(1) Install top center cover.

(2) Install top rear cover and con-
denser cover.

(3) Install top front cover.

4-7. Evaporator Inlet and Qutlet Lou-
Vers.

a.  Renmoval. Refer t and
renmove evaporator inlet and outlet [ou-
Vers.

P TOP REAR COVER
REMOVE SCREW (11)
AND WASHER (11)

TOP CENTER COVER
REMOVE SCREW (7)
AND WASHER (7)

Figure 4-4.

4-4

Top covers and condenser cover,

TOP FRONT COVER
q
" REMOVE SCREW (14)

AND WASHER (14)

removal and installation



b. Installation. Refer to figure
4-1 and TnstalT evaporator inlet and
outlet |ouvers.

4-8.  Danper Door Vent Screen and Fresh
Air Filter.

a. Removal. Refer t and
renmove damper door vent screen with fil-
ter.
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b. Service Fresh Air Filter. Flush
the-filTer (in the danper door vent

screen pocket) with clear water and dry.
NOTE

The fresh air filter is a 1/2-
inch thick piece of cellulose
sponge 4 inches wide and 6
inches long, inserted into the
vent door screen.

DAMPER DOOR VENT SCRéEN

NOTE : DO NOT REMOVE FRESH AIR FI LTER FROM SCREEN POCKET -- FLUSH FILTER WTH CLEAN

WATER AND DRY THROUGHLY.
Figure 4-5.

c. Installation. Refer to figure

4-5 and TnstalT vent door screen with
filter.
4-9.  Mst Elininator.

a. Renoval.

(1) Refer to[figure 4-4 and renove
top front cover.

(2) Refer to fFigure 4-6 Jand lift
out mst elimnator.

Damper door vent screen and fresh air filters, renoval and installation

b. Inspection and Service.

. (1) Inspect the face area of the
mst elimnator for breaks, or any other
physi cal damage, and clogged areas.

52) Al though the nist elininator
should not require any service nornally,
it may become clogged and dirty. The
cleaning procedure is the same as for
Ze?r))w cing the fresh air filter (para

4-5
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c. Installation.

, (1) Refer to and_install
mst elimnator by slTiding down into
posi tion.

(2) Refer to [figure 4-4] and re-
place top front cover.

MIST ELIMINATOR

Figure 4-6.

Section I1.
Not applicable.

Section I11.
4-11.  Tool s and Equi pnent.

No tools or equipnent are issued with

the air conditioner.
4-12.  Special Tools and Equi pnent.

_No special tools or equipnent are re-
quired tor maintenance of the air condi-
tioner.

Section IV.
4-14.  Fan Mdtors.

The evaporator fan and condenser fan

motors are permanently |ubricated by the

manuf acturer and require no additional
[ubrication.

4-6

M st elimnator

4-10. Air Condit oner Installation.

Check air conditioner for proper im
stallation. If auxiliary power connec-
tion is to be used, change |eads as
shown on wiring diagram

o

//,..-Au-»

SIDE RETAINER »

BRACKET (2)
N

renoval and installation

MOVEMENT TO A NEW WORKSI TE

REPAI R PARTS, SPECI AL TOOLS AND EQUI PMENT

4-13. Maintenance Repair Parts.

Repair parts and equipnent are listed
and illustrated in the repair parts and
special tool |ist covering organi-
zational maintenance for this equipnent.

LUBRI CATI ON | NSTRUCTI ONS

4-15.  Conpressor.

The conpressor and conpressor notor
are fully lubricated by the manufacturer
and require no additional lubrication.



Section V.

4-16.  Ceneral.

~Periodic maintenance checks are re-
quired by organizational maintenance
personnel to check the perfornance of
dai |y preventive maintenance services.
Addi tional periodic maintenance services
are required beyond the scope of the op-
erator’s maintenance.

4-17,  Quarterly Preventive Mintenance
Servi ces.

a. This par a?raph contains a tabu-
|ated listing of preventive maintenance

services which nmust be performed by or-

TM 5-4120-361~-14

PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES

gani zational maintenance personnel at
quarterly intervals. A quarterly inter-
val is equal to three calendar nonths,
or 250 hours of operation, whichever oc-
curs first.

b. The item numbers are listed con-
secutively and indicate the sequence of
i nspection _and m ni mum requirements.
Refer td fable 411 for quarterly preven-

tive mmintenance services.

¢. Some services are required at a
shorter interval and are so noted.  Ser-
vice intervals should be shortened under

extreme or unusual conditions.

Table 4-1. Organizational Preventive Mintenance Checks and Services
Legend
W-Weekly Q-Quarterly A-Annually H-Hours
M=-Monthly S-Semiannually B-Biennially MI-Miles
Interval Item Equipment Will Be
Item To Be Procedures Reported Not Ready
No. | WiM|Q|S|{A|B|H]}]MI Inspected {Red) I1f:
1 (] Air Filter and Mist Inspect and service Air Filter or Mist
Eliminator as necessary (para— Eliminator faulty
4-3 and 4-9) beyond servicing
2 [} Fresh Air Screen Inspect and clean Fresh air screen
or replace as nec= faulty beyond
essary servicing
3 [ Evaporator Coil and Clean and Inspect Coil damaged
Condenser Coil (p 5) .
4 [ Housing Covers Repair or replace ===
damaged covers pazral
4-6)
5 ® Wiring and Electrical Check for damaged or Repair requires open-
Components frayed wiring. Check ing refrigeration
for defective elec- system.
trical components.
Repair or replace
defective wiring.
Replace defective
electrical components
6 o Refrigeration System Check compressor, Repair requires open-
valves, and piping ing refrigeration
for damage. Report system.
damage to direct
support maintenance

4-7
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Section VI.
4-18. General

~ This section contains troubleshooting
instructions for the isolation of causes
and comon troubles that may occur dur-
|ng operation, and also gives the pos-
sible remedies to correct the trouble.

4-19.  Organi zational
Chart.

a.  GCeneral. Troubl eshooting proce-
dures for organizational maintenance
personnel are listed i fable 4-2. As
shown in the table, troubleshooting be-

ins by identifying the malfunction

ext, Suitable tests or inspections are
made in step-by-step order. Finally, a
corrective action is given. Remedies.
beyond the scope of organizational nain-
tenance nust be reported to direct sup-
port maintenance personnel. Additiona
procedures are given in paragraphs(b)
and (c) which follow

b. Control Crcuit. The cause for
the-faiTure of the systemto operate can
be narrowed to a specific portion of the
systemif the control conponent associ -
ated with the failure can be isol ated.

It is the purpose of safety devices to
open the circuit under certain overload

Troubl eshoot i ng

4-8

TROUBLESHOOTI NG

or fault conditions. |f a safety device
is open, additional checking is required
to determne if the open is due to a
faulty safety device or if the safety
device is performng its intended func-
tion, and the fault is located el sewhere
in the system To check the contro
circuit, proceed as follows:

(1) Disconnect air conditioner from
source of power.

(2) Using a series test lanmp or
ohnmeter, check the continuity through
each control in the affected Circuit
with the control in the closed position
whil e being checked. Use the system
schematic and wiring diagram fof point-
to-point circuit tracing.

. (3) Replace each defective part
with a serviceable like item
c. Safety Devices. \en testing the
control "CiTcuit and associ ated conpo-
nents, take into account the normal.
state of the safety device. Determne
(1) whether it is normal for the device
to be open under the existing conditions
or (2? If the open condition indicates
trouble el sewhere in the air condition-
er.
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Table 4-2. Troubleshooting

Note: Before you use this table, be sure you have perforned all applicable
operating checks.

MACFUNCTT ON

TEST OR | NSPECTI ON

CORRECTI VE_ACTI ON

1. AIR CONDI TIONER FAILS TO OPERATE

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Check to see if main power cable is connected.
Connect cable to power source.

Check to see if main power receptacle is defective.
Repl ace defective connector.

Check for |oose electrical connections.

Ti ghten | oose connections.

Check to see if node selector rotary switch is inproperly positioned
or is defective.

Turn selector to COOL or VENT. Replace switch if defective
(para_4-7%) .

Check to see if control circuit breaker or compressor circuit
breaker is in OFF position or is defective.

Reset circuit breaker(s) or replace defective circuit breaker
(para 2-78).

Rermove service valve access panel (figure I-2) and check to see
if high pressure or |ow pressure switch has cutout.

Reset high pressure or |ow pressure cutout . Note that time delay
relay starts conpressor 30 seconds after reset.

Test control circuit transformer and rectifier for faulty
oper at i on.

Lll?e%)ace defective transformer and/or rectifier and

2. I NSUFFI CI ENT COCLI NG

Step 1.

Step 2.

Check to see if the node selector switch is inproperly positioned.
Set switch to COQL.

Check to see if tenperature selector control is inproperly
positioned or is defective.

Adj ust setting or replace swtch[[para 4-279).

4-9
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Table 4-2.  Troubl eshooting - Continued

MALFUNCTION
TEST OR INSPECTION
CORRECTIVE ACTION

2. I NSUFFI CI ENT COCLING - Conti nued

Step 3. Check to see if fresh air danper control is incorrectly set or
i mproperly adjusted.

Verify setting and, if necessary, correct adjustnment of danper
control [para 2-39).

Step 4. Check to see if evaporator outlet |ouver is bent or stuck in
closed position.

Repair or replace |ouver. [{para 4-17)

Step 5. Inspect condenser coil for dirt accumul ation.
Cean coil [para4-3).
Step 6. Inspect evaporator return air filter for dirt accunul ation

Cean filter [para_4-3).
Step 7. Check to see if evaporator fan is |oose or defective.

Tighten if loose or replace if defective [[para 4-21).

Step 8. dChe.ck evaporator fan notor for a defective thermal protective
evi ce.

Repl ace thermal protector (para 4-27).
Step 9. Check to see if evaporator fan notor is worn or defective.

Report deficiency to direct support nmintenance or replace notor
)- y PP P

Step 10. Check refrigerant system for insufficient charge by inspecting
liquid sight indicator. Presence of bubbles indicates a |ow
refrigerant charge.

Report | ow charge condition to direct support maintenance.

Step 11. Check for internmittent conpressor operation.

Report condition to direct support maintenance.
3. EVAPORATOR OR CONDENSER FAN FAILS TO OPERATE

Step 1. Check to see if main power cable is connected.

Connect cable to power source.

Step 2. Check to see if main power receptacle or plug connectors are
defective.

Repl ace connectors or receptacle.
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Table 4-2.  Troubl eshooting - Continued

VALFUNCIT ON

TEST OR | NSPECTI ON

CORRECTI VE _ACTI ON

3. EVAPORATOR OR CONDENSER FAN FAILS TO OPERATE - Continued

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Check to see if mode selector rotary switch is inproperly adjusted
or is defective.

Replace switch if defective[{para 4-78).

Check to see if evaporator fan speed control switch is defective.
Repl ace defective switch [(para 4-21).

Check to see if condenser fan notor thermal protector is defective.
Repl ace defective thermal protector [para 4-73).

Check to see if evaporator fan notor thermal protector is defective.
Repl ace defective thermal protector [para 4-72).

Check to see if evaporator fan or condenser fans are binding.
Relieve binding or replace fan [para 4-21).

Check to see if condenser fan high-low thernpbstat switch is
defective.

Repl ace defective thernostat switch [para 4-37).
Test condenser fan relay for defective operation.
Repl ace defective relay [para 4-21).

Test evaporator fan notor and condenser fan notor for defective
operati on.

Repl ace defective fan notor and 4-23).

4. COWPRESSCR WLL NOT START

Step 1.

Step 2.

Step 3.

Set circuit breakers to ON position. Turn node selector switch to
COOL position and tenperature selector switch to COOLER position.

Reset controls properly.

Check for defective or tripped conpressor internal tenperature
over| oad swtch.

Set circuit breaker and node selector switch to off. Disconnect
mai n power cable for 45 minutes; then, reconnect cable and reset
controls. If condition continues, report deficiency to direct
support mai nt enance.

Check for loose electrical connections or faulty wring.

Tighten | oose connections. Repair faulty wring.
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Table 4-2. Troubl eshooting - Continued

MALFUNCTT ON
TEST OR | NSPECTI ON
CORRECTI VE_ACTI ON
4. COWPRESSOR WLL NOT START - Continued

Step 4. 4Test for open control circuit by means of continuity check (para

Report open-circuit condition to direct support naintenance.

Step 5. Check to see if contacts on high or low pressure cutout switch
are open.

Reset pressure switches. If condition continues, report deficiency
to direct support nmintenance.

Step 6. Test control circuit breaker and conpressor circuit breaker for
faulty operation.

Repl ace defective circuit breaker [para 4-27).

Step 7. Test control transformer and rectifier for defective operation.
Repl ace defective transformer ([para_4-28) and defective rectifier
).

Step 8. Test for defective time delay relay.
Repl ace defective relay [para 4-21).
Step 9. Test for defective conpressor relay.

Repl ace defective relay [para 4-27).

Step 10. Check to see if conpressor notor is defective. Test for open or
P grounded w ndi ng ).

Report motor-fault condition to direct support maintenance.
5. COWPRESSOR STARTS BUT CUTS QUT ON OVERLOAD
Step 1. Check for high pressure due to inproper condenser coil airflow

Cl ean condenser coil and louvers. Verify proper operation of
condenser fans and |ouvers.

Step 2. Test condenser fan for notor failure.
Repl ace defective notor (para 4-73).
6. EVAPORATOR AR QUTPUT VOLUME LOW
Step 1. Check to see if evaporator fan speed switch is set at |ow speed.
Reset switch to H CGH speed.

Step 2. Check for dirty or damaged filter or mst elimnator.

Clean or replace filter (para 4-3). Cean or replace m st
elininator (para—4-9).
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Table 4-2. Troubl eshooting - Continued

VALFUNCITT ON

TEST OR | NSPECTI ON

CORRECTI VE_ACTI ON

6. EVAPORATOR AIR QUTPUT VOLUME LOW - Continued

Step 3.

Step 4.

Step 5.

Check for iced or dirty evaporator coil.
De-ice and clean coil [para 4-5).

I nspect evaporator fan for defect.

Repl ace defective fan.

Test fan motor for faulty operation.
Repl ace notor ([para—4-77).

7. CONDENSER Al R QUTLET VOLUME LOW

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Check for dirty condenser coil or guard.
Clean coil and guard (para 4-3).
Check to see if air outlet |louvers are stuck in closed position.

Free louvers and control cable. Adjust control, or notify direct
support maintenance if actuating cylinder is not functioning

properly.

Check for defective H GHLOWN condenser fan thermostatic swtch.
Repl ace switch [para 4-78).

I nspect for defective condenser fan.

Repl ace fan.

Test for defective fan notor.

Repl ace notor (para 4-73).

8. AR CONDITIONER FAILS TO HEAT

Step 1.

Step 2.

Step 3.

Step 4.

Check to see if node selector switch is inproperly adjusted.
Reset selector LOWN heat or H GH heat.

Check to see if temperature selector control is set correctly.

Adjust control to WARMER

I nspect evaporator return air filter for dirty condition.
Clean filter [para_4-3).

In_stpehct for defective tenperature selector switch or node selector
swi tch.

Repl ace defective switch [[para 4-78).
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Table 4-2.  Troubl eshooting - Continued

MALFUNCTT ON
TEST OR | NSPECTI ON
CORRECTI VE _ACTI ON

8. AR CONDI TIONER FAILS TO HEAT - Continued

Step 5. In_stpeﬁ:t for defective heater high tenmperature cutout thernostatic
switch.

Repl ace defective thernostatic swtch [[para—4-37).
Step 6. Test for defective heater relay.
Rel ay defective relay [para 4-71).
Step 7. Inspect and test for defective heaters and associated wiring.

Tighten connections and repair damaged wiring. Replace defective
heat er s [(para 4-30).

Step 8. Test for defective evaporator fan notor.
Repl ace nmotor ([p 4-27)) .
9. EXCESSI VE NO SE

Step 1. Check evaporator fan or condenser fan for |oose blade or |oose
mount i ng.

Tighten fan blade on motor shaft. Tighten all mounting hardware.
Step 2. Test for defective or worn evaporator or condenser fan notor.
Repl ace worn or defective notor and 4-23).
Step 3. Check to see if conpressor knocks or chatters.

Stop air conditioner and report condition to direct support
mai nt enance.
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Section VII. MAINTENANCE OF AIR CONDI TI ONER

4-20. Electrical System manual |y controlled by the evaporator
, ] , ) fan speed switch.
This section describes the testing,

removal , and installation of the elec- b. Controls. Before renoving the
trical system conpnents which are the evaporafor tan and notor assenbly, test
responsi bility of organizational main- the node selector switch, evaporator fan

tenance. Refer to the schematic (figure speed switch, and control circuit break-
1-4) for cnponent nomenclature and as a er) and evaporator fan notor
gui de for troubl eshooting. use the wr- | ow hi speed switch )I whi ch

Ing diagram ([figure I-5) to check the control operation of the motor. If
exact connections of wring. el ectrical control conponents or wring

that supply power to the notor are not
defective and the motor does not oper-

gl-21. Evaporator Fan and Mtor Assem ate, proceed as foll ows:
y.
C. Rempval.
a_ General. The evaprator fan no-
tor is @ murtrspeed notor. The 400 Hz (1) Refer tlo and renove
not or ogerat es at 3750 RPM in high speed the evaporator air inlet Touver.
and 1800 RPMin |ow speed. The 60 Hz
not or oEerat es at 3450 RPMin high speed (2) Refer to fiqure 4-7 and renove
and 1725 RPMin | ow speed. The notor the evaporator fan and notor assenbly.
contains separate w ndings for high or
| ow speed operation and each winding is (3) Refer 4-8 and dis-
thermally protected. Mtor speed is assenbl e the fan and notor assenbly.
6. LOOSEN
CLAMPS (4)
AND REMOVE
- 23:322#5&‘ 5. REMOVE DRAIN TUBES 4. REMOVE SCREW (8)

CLAMP (2) AND PLATE (2)

REMOVE SCREW (4)
_ AND BRACKET (2)

"SHIFT ASSEMBLY

L A, | e — TO RIGHT TO
@3 - , CLEAR AND REMOVE.
/ LY
2. REMOVE SCREW (2) 3. ﬁ%ﬂﬁﬁua
D CLAMP (2
AND € (@ SCREWS (4)

Figure 4-7. Evaporator fan and notor assenbly, renoval and installation

4-15



TM 5-4120- 361- 14

NOTE :  REMOVE AND | NSTALL CONDENSER MOTOR THERVAL PROTECTOR I N SAME MANNER

EVAPORATOR
FAN MOTOR

REMOVE SCREW (2)

REMOVE
SCREW (2)
AND WASHER

R B
THERMAL I
PROTECTOR

REMOVE " ]
NUT (4)

REMOVE REMOVE LOOSEN SETSCREW

SCREW (4) SCREW (4) AND PULL FAN
FROM MOTOR SHAFT

Figure 4-8. Evaporator, fan, motor, and thermal protector, renoval and installation

i Test. e Installation.
(1) Refer toﬂ and renove (1) Refer td frigure 438 and assem
housing from the hi and | ow speed mo- ble the fan and notor assenbly.
tor winding thernmal protectors. Refer _
t0c and test thermal protec- (2) Refer to figure 4-7Jand install
tors. - evaporator fan and notor assenbly.
_ (3) Refer to and install
_ 52) Test the notor for open-cir- the evaporator air inlet Touver.
cuited or grounded windings as follows.
(a) Using a nultimeter, test at 4-22. Evaporator Fan Mtor Thernal Pro-
P3 for continuity across a comnbination tector.
of two leads until each of the three .
hi gh speed winding leads is tested. Do 2. Ceneral. There are two automatic
the same for the three |ow speed winding reset thermal protectors on the evapora-
leads. If continuity is not indicated, tor fan motor. Both thermal protectors
the w ndi ng is open and the notor should are simlar in appearance. One of the
be replaced.

Prot ectors provides overload protection
or the |ow speed motor windi n? whil e
0

~(b) Using a multimeter, test for the other provides protection for the
continuity by placing one test probe hi gh speed motor w nding.
agai nst the motor housing (on bare netal
onl%/?] and the other probe against each b.  Renoval.
of the notor w ndi n(% leads. = If contin-
uity is indicated, the winding is (1) Refer to paragraph 4-21f and
grounded, and the motor should be re- remove evaporator fan and notor assem
pl aced. bly .

(c) Reinstall housing on thernal (2) Refer t[ofigurel4-8 and un-

protector. sol der thermal protectors.
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¢. Test. Using a nultimeter, test
for continuity across each pair of ter-
mnal connections. |f continuity is not
i ndicated, the thermal protector is de-
fective and must be replaced.

d. Installation.

(1) Refer to [figure 4-8] install
thermal ~ protectors.

. (2) Refer to[paragraph 4-Zle and
install evaporator fan and notor assem

bly.

gl-23. Condenser Fan and Mdtor Assem
y.

a. Ceneral. The condenser fan no-
tors are nultispeed notors. The 400 H
motors operate at 3750 RPMin hi 8h speed
and 1800 RPMin |ow speed. The 60 Hz
nmotors operate at 3450 RPM in high speed
and 1725 RPMin |ow speed. The notors
contain separate windings for high or
| ow speed operation and each winding is
therrraIIY protected. Mdtor speed is au-
tomatically controlled by an outdoor
thermal swtch (Figure 1I-2). The notors
will operate at |ow speed until the out-
door anbi ent tenperature rises above
100°F +5°F (37.8°C +3°C).

b. Test. Before renoving a conden-
ser fan motor, test node selector switch
and control circuit breaker [(para 4-276)
and the fasw nlplt or hi ghlllow speed svm%ch
F that control operation o
the condenser fan notor. If electrical
control conponents or wiring that supply
power to the motor are not defective and
the nmotor does not operate, renove the
condenser fan and notor assenbly (c.

bel ow) and meke the follow ng tests:

(1) Test the high and | ow notor
wi nding thermal protectors, as in para

4-24c. Replace a defective protector
(para_4-=2kc).

(2) Wth the high and | ow speed no-
tor winding |eads diSconnected fromthe
thermal protectors, test for open or
grounded windings as follows:

~ (a) Using a nultineter, test for
continuity across a combination of two
| eads until each of the three high speed
winding leads is tested. pothe sane
for the three |ow speed w nding |eads.
If continuity is not indicated, the
winding is open and the nmotor should be
repl aced.

™ 5-4120-361-14

~ (b) Using a multineter, test for
continuity by placing one test probe
agai nst the motor housing (on bare metal
only) and the other probe against each
of the motor winding leads. ~ If contin-
uity is indicated, the winding is
grounded and the motor should be re-
pl aced.

¢c. Renoval.

(1) Refer to[dfigure 4-4 and renove
the condenser cover and top rear cover.

(2) Refer to and renove
the condenser fan and notor assenbly.
d. Installation.

(1) Refer t—-g and in-
stall tf)1e condenser fan and notor assem
bly . Refer td_figures I-14 and 1-5 for
el ectrical connections.

(2) Refer t¢ figure 4-4 and in-
stall the condenser cover and top rear
cover.

4-24.  Condenser Fan Mtor Thermal Pro-
tector.

2. General. There are two automatic
reset thermal protectors on each of the
condenser fan motors. Both thernmal pro-
tectors are simlar in appearance. One
of the protectors provides overload pro-
tection for the high speed notor wind-
ings and the other provides overload
protection for the Iow speed motor w nd-
I ngs.

b. Renoval.

(1) Refer tlo paragraph 4123 and re-
nge the condenser fan and motor assem
y.

(2) Refer to[figure 4-8 and renove
the thermal protector.

c. Test. Using a multimeter, test
for continuity across each termnal con-
nection. If ‘continuity is not indica-
ted, the thermal protector is defective
and nust be replaced.

d. Installation.

(1) Refer to[figure 4-8 and in-
stall the thermal protector.
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4. LOOSEN SETSCREW,
SLIDE FAN OFF SHAFT,
TILT MOTOR AND LIFT OUT

REMOVE 2. REMOVE 1. DISCONNECT
MOUNTING CLAMP (2) ELECTRICAL
SCREW {4) CONNECTOR

(P4 OR P5)

P

= CONDENSER
%, FAN MOTOR (2) I

NOTE :  REMOVE OTHER MOTOR IN SI M LAR MANNER

Figure 4-9.

(2% Refer tD_paragraph 4-123 and in-
stall the condenser fan and notor assem
?I_y. Ensure correct direction of rota-
ion.

4- 25, Control Mdul e and Junction Box.

a. Ceneral. The control panel is
| ocated™in the upper left front corner
of evaporator section. The control nod-
ule is mounted on the junction box by a
long bolt with a slotted steel knob.
The “junction box and control modul e
contain all of the electrical controls

on the unit.

4-18

Condenser fan and notor assenbly, renoval and installation

CAUTION

Do not turn control nodule
mounting bolt unless unit has
been di sconnected from power
sour ce.

b. Renoval.

(1) Refer to[figure 4-3 and renove
the top front cover.

(2) Refer to[figure 4-1 and renove
the evaporator inlet |ouver.



(3) Refer t? 10 and re-
move control nodul e and junction box.
¢. Installation.

(1) Refer tpfigure 4410 and in-
stall control nmodul e and junction box.

(2) Refer tg firgure 4-4 and in-
stall top front cover.

4-26.  Control Mdul e Conponents.

a_  General. The control nodule com
ponents—consi st of the conpressor cir-
cuit breaker, control circuit breaker,
mode selector switch (rotary), tenpera-

T™M 5-4120-361-14

have the same_inspection and test re-
quirenents.  The conpressor circuit
breaker is a safety device which pro-
vides overcurrent protection for the
conpressor.  The control circuit break-
er provides protection for the DC con-
trol system

b. Inspection and Test. Before re-
moving any of the control nodul e conpo-
nents-check for |oose connections,
pitted contRa(f:ts, tand.c.rack%d or broken
casi ngs. efer to wiring mgraﬁ(tjﬁ:
ure and check for continuity wt
a multimeter. If no continuity exists
with the circuit breaker in the ON posi-

ture control switch, and the evaporator tion, or if a casing is broken or
fan speed relay switch. Al conponents cracked, replace the circuit breaker.

BEFCRE ATTEMPTING TO FULLY REMOVE CONTROL MODULE OR JUNCTI ON BOX, DI SCONNECT
TKE%%-'I-%\I SBE(’SI)S(I NG BULB FROM HOUSING AND CAREFULLY THREAD BULB THROUGH CPENI NG

CAUTI O\

CAUTION. DO NOT TURN CONTROL MODULE MOUNTING BOLT UNLESS UNIT HAS BEEN DI SCONNECTED

FROM PONER SOURCE.

JUNCTION
BOX

REMOVE .
SCREW (6)

CONTROL

MANIN & o
RV L

CONTROL MODULE
MOUNTING BOLT.
LOOSEN TO REMOVE
CONTROL MODULE.

NOTE : I NSTALL JUNCTION BOX IN UNIT.  INSTALL CONTROL MCDULE I'N JUNCTI ON BOX.
OBSERVI NG CAUTI ON ABOVE ADD ATTACHI NG HARDWARE.

Figure 4-10. Junction box and control nodule, renoval and installation
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CAUTION.  BE CAREFUL NOT TO DAMAGE SENSING BULB

REMOVE SCREW (4) AND
REMOVE REMOVE CONTROL MODULE
SCREW (6) REMOVE OUTSIDE COVER

PIN /

L

I
COMPRESSOR g&'oc\m;sson

CIRCUIT BREAKER [~ €
BREAKER P - 0@ ‘
P - s ‘ bFF
v o @comm
‘ CIRCUIY
1.‘ BREAKER

CONTROL MODULE
MODE SELECTOR

COO0L=

CooL. |
~ o

F
WARMER “’G’@” ow
4 WM};&E EVAPORATOR
- FAN 8PEED

Figure 4-11. Conpressor circuit breaker, renoval and installation

CAUTION.  BE CAREFUL NOT TO DAMAGE SENSING BULB

REMOVE WIRES
FROM SWITCH
TERMINALS

LOOSEN SETSCREW
AND REMOVE KNOB

REMOVE LOCKNUT
AND WASHER
BEHIND KNOB

MODE
SELECTOR
SWITCH

Figure 4-12. Mde selector switch removal and installation
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(1) Conpressor circuit breaker.

(a) Removal .

(i) Refer tdiigure 4-10 and
remove the control nodul e.

(ii) Refer t@frgure 4-11 and
renove the conPressor circuit breaker.
The pin assenbly nust be removed first
before renoving circuit breaker.

(b) Installation.
. (i) Refer to and
install the conpressor circuit breaker.

_ (ii) Refer to figure 4-10 and
install the control nodule.

_ (2? Mode Selector Switch (Rotary)
is an electrical switch that can be man-
ually positioned to select the desired
operational rmode of air conditioner.

Refer to[para 2-zc.

a) Testing. Check for |oose
connect i(or)15, 00se control knob and
cracked or broken casing. Check for
continuity with a multineter.

I'f no continuity exists with switch in
either one of the four “ON positions,
or if the casing is broken or cracked,
repl ace the node selector switch. If

knob is | oose, tighten set screw |If

knob is defective, replace.

(b) Removal .
(i) Refer t and
remove the control nodule.
(i) Refer t and
remove the node sel ector swtch.
(c) Installation.
. (1) Refer tTraure 4-13 and
install the selector swtch.
_ (ii) Refer t and
install the control nodule.
(3) Tenperature Control Switch.

a) Testing. Check for |oose
connecti(or)15, roose control knob, cracked
or broken casing, and kinked or broken
capillary tube. Refer to wiring diagram
) and make a continuit _
check. no continuity exists when in

the cooling node and the thernmostat tem
perature i S above its set point or if

T™M 5-4120- 361- 14

the capil lary tube is damaged, replace

the tenperature control switch. 1f knob
is loose, tighten set screw. If knob is
defective, replace.

(b) Removal .

(i) Refer tofigure 4-10 and

remove the control nodul e.

(ii) Refer t and
remove the tenperature control swtch.
(c) lnstallation.
| (1) Refer tdfTgure 413 and
install the tenperature contro
SW tch.

. (ii) Refer tg figure 4-10 and
install the control nodul e.

(4) Evaporator Fan Speed Switch.

a Testing. Check for |oose
connect i(or)1$, noun |n?<s, and cracked or
broken casing. Check for continuity
with a multinmeter. |f no continuity ex-
ists, or if the casing is broken or
cracked, replace swtch.

(b) Removal .
(i) Refer t and
remove the control nodule.
(i) Refer t_ and
remove the evaporator fan speed switch.
(c) Installation.
_ (i) Refer t and
install the evaporator tan speed swtch.

_ (ii) Refer té Trgure 4-10 and
install the control nodul e.

(5) Control Circuit Breaker.

(a) Testin?. Check for |oose
connections,” nmoun |n?<s, and cracked or
broken casing. Check for continuity
with a multimeter. |f no continuity

exists, or if the casing is broken or
cracked, replace the circuit breaker.

(b) Renoval .

(i) Refer t and
remove the control nodule.

(i) Refer _t and
remove the control circuirt breaker.
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LOOSEN 4 POST SCREWS (FROM
FACE OF CONTROL MODULE -

ABOUT 1/2 INCH REQUIRED)
AND CAREFULLY REMOVE
TEMPERATURE CONTROL SWITCH

REMOVE LEADS

DOAM CWITCU

E
TRURY OWd vl

SENSING BULB REMOVE SCREW (4) TEMPERATURE LOOSEN SETSCREW

FROM BACK OF CONTROL SWITCH AND REMOVE KNOB
CONTROL MODULE

Figure 4-13. Tenperature control switch, renoval and installation

(c) Installation. b. Inspection and Test. Before re-
- nmoving any of the junciion box conpo-
. (i) Refer t and nents check for |oose connections,
install the control circuit breaker. pitted contacts, and cracked or broken
N casings. Refer to wiring d!&gf&ﬂ](flﬁ-
. (ii) Refer tg firgure 4-10 and ure 1-5) and check for continuity with a
install the control nodule. mul timeter. If no continuity exists, or
_ a casing is broken or cracked, replace
4-27. Junction Box Conponents. the conponent.
a. Ceneral. The Junctipn box conpo- _
nents consist of the following: time (1) Time Delay Relay.

delay relay, evaporator fan motor |ow

speed relay, fixed heater relay, cyclin a Testin%. Turn node sel ector
hgat er rel gy, evaporator fan n%t or }/hi ghg switch t(o)cpo and note time |apse be-
speed relay, condenser fan notor high tween starting of fan nmotors and start-
speed relay, condenser fan notor |ow ing of compressor. If time lapse is
speed relay, conpressor relay, and | ess than 27 seconds or nore than 33
termnal boards. seconds, replace the relay.
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(b) Renoval.

(i) Refer tdfigure 4-I0 and

remove the junction box.

(ii) Refer tqfigure 4-15% and
remove the time delay relay.

(c) Installation.

. (i) Refer t and
install the time delay relay.

_ (ii) Refer tdfigure 4-10 and
install the junction box.

CONTROL
CIRCUIT

BREAKER

o)

(s

EVAPORATOR

T™M 5-4120- 361- 14

(2) Evaporator Fan Mtor Low Speed
Rel ay.

(a) Renoval.

(i) Refer tdfigure 4-10 and
remove the junction box.

(ii) Refer t¢ Tigure 4-15 and
remove the evaporator fan |ow speed re-

[ ay.

(b) Testing. Check for |oose
connections~and cracked or broken cas-
ing. Check for continuity with a nulti-
neter. [f no continuity exists, or if

REMOVE LOCKNUT
FROM FACE OF
CONTROL MODULE
AND REMOVE
CIRCUIT BREAKER

REMOVE LOCKNUT
FROM FACE OF

=~ CONTROL MODULE -
AND REMOVE SWITCH

i

FAN SPEED SWITCH

Figure 4-14.
and installation

Evaporator fan notor speed switch and control circuit breaker, renoval
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REMOVE

SCREW (4)

AND LOCKWASHER (4)
TIME DELAY
RELAY

MAIN POWER
RECEPTACLE

EVAPORATOR
FAN MOTOR
LOW SPEED RELAY

REMOVE
SCREW (4)
AND NUT (4)

Figure 4-15. Tinme PFIay relay and evaporator fan notor |ow speed relay, removal and

installation
the casing is cracked or broken, re- (i) Refer t and
place the relay. remove the fixed heater relay.
c) Installation. (b) Testing. Check for |oose

( )_ - connections~and cracked or broken cas-
_ (i) Refer tdfigure 4-19 and ing. Check for continuity with a nulti-
install the evaporator fan |ow speed re- meter. If no continuity exists, or if
| ay. the casing is cracked or broken, re-

N pl ace the relay.
_ (ii) Refer tgfigure 4-10 and
install the junction box.

(c) Installation.
(3) Fixed Heater Relay.

_ (i) Refer tdfrgure 4-16 and
(a) Removal . install the fixed heater relay.
(i) Refer tg figure 4-10 and _ (ii) Refer t¢ figure 4-10 and
remove the junction box. install the junction box.
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(4) Cycling Heater Relay.
Check for |oose

(a) Testing.
connections and cracked or broken cas-
ing. Check for continuity with a multi-

meter. If no continuity exists, or if
the casing is cracked or broken, replace
the relay.

(b) Renoval .

(i) Refer td figure 4-10 and
remove the junction box.

(ii% Refer td_figure 4-16] for
removal of the cycling heater relay.

(c) Inshallation.

. (i) Refer t and
install the cycling heater relay.

_ (ii) Refer tgfigure 4-10 and
install the junction box.

EVAPQRATOR
REMOVE NUTS (4) FAN MOTOR
AND WASHERS (4) HIGH SPEED
EACH RELAY RELAY
CONDEMNSER
FAN MOTOR
HIGH SPEED
RELAY
CONDENSER
FAN MOTOR
LOW SPEED

RELAY

COMPRESSOR
RELAY

Figure 4-16.

installation.
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(5) Evaporator Fan Mtor H gh Speed
Rel ay.

(a) Testing. Check for |oose
connections and cracked or broken cas-
ing. Check for continuity with a multi-
mefer. If no continuity exists, or if
the casing is cracked or broken, replace
the relay.

(b) Renoval .

(i) Refer tdTrgure 4-10 and
remove the junction box.

(i) Refer tq.llnnl;lﬂgg and
remove the evaporator fan notor high
speed relay.

(c) Installation.

. (i) Refer t. and
install the evaporator fan motor high
speed relay.

CYCLING FIXED
HEATER HEATER
RELAY RELAY

REMOVE NUT (4)
WASHER (4) AND
SCREW (4) EACH
RELAY

TERMINAL
BOARDS

Heater relays, evaporator fan motor high sPeed relay, condenser fan
motor rel ays, conpressor relay and term na

boards, renoval and

4-25
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(ii) Refer tg figure 4-10 and
install the junction box.

(6) Condenser Fan Mdtor H gh Speed
Rel ay.

(a) Testing. Check for |oose
connections and cracked or broken cas-
ing. Check for continuity with a multi-
meter. If no continuity exists or if

the casing is cracked or broken, replace
the relay.

(b) Removal .

(i) Refer tdTrgure 4-10 and
remove the junction box.

(ii) Refer tg figure 4-16 and
remove the condenser high speed relay.

(c) Installation.

(i) Refer td frgure 4-1§ and
t he condenser high speed relay.

(ii) Refer tgTigure 4-10 and
install the junction box.

install

(7) Condenser Fan Motor Low Speed
Rel ay.

(a) Testing. Check for |oose
connections—and cracked or broken cas-

ing. Check for continuity with a nulti-
meter. If no continuity exists, or if
the casing is cracked or broken, replace
the rel ay.

(b) Removal .

(i) Refer tdfigure 4-10 and
remove the junction box.

(i) Refer td_figure 4-718 and
remove the condenser |ow speed rel ay.

(c) Installation.

(i) Refer td_figure 4-16 and
install the condenser |ow speed relay.

. (ii) Refer tgfigure 4-10 and
install the junction box.

(8) Conpressor Relay.
Check for |oose

(a) Testing.
connections and cracked or broken cas-

ing. Check for continuity with a nulti-
meter. If no continuity exists or if

4-26

the casing is cracked or broken, replace
the rel ay.

(b) Removal .

(i) Refer to figure 4-10 and
remove the junction box.

(ii) Refer t¢ figure 4-16 and
remove the conpressor relay.

(c) Installation.

. (i) Refer tdfrgure 4-16 and
install the conpressor relay.

| (ii) Refer tg figure 4-10 and
install the junction box.

(9) Termnal Boards.

(a) Testing. Check for |oose
connections, 100Se nounting or cracked
or broken casing; replace 1f defective.

(b) Renoval .

(i) Refer tdfigure 4-10 and
remove the junction box.

(ii) Refer t and
remove the termnal boards.

(c) Installation.

(i) Refer tdiigure 4-16 and
install the termi nal boards.

. (ii) Refer t¢figure 4-10 and
install the junction box.

4-28. Transformer and Resistor.
a. Removal.

(1) Refer tjo_figure 4+10 and re-
move the junction box.

(2) Refer tpfigure 4117 and re-
nove the transforner and resistor. Re-
move resistor fromtransformer if either
is faulty when tested as foll ows:

b Testing.

(1) Refer to wiring diagram(fig-
ure 1-5) and use a nultineter to test
the transformer for C.OHIIHUIt%/ t hrough
both the primry wnding and the secon-
dary winding. 1f no continuity exists
t hrough either winding, replace the
transformer.
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(2) use the nultineter to verif rectification which converts the ac to
the resistor ohns. |f neasurenent shows dc for the 24-volt control circuit. The
other than 10 +1 ohm replace the resis- capacitors reduce EM radiation to
tor. specified levels.

£ Installation.
(1?1 Refer tp figure 4417 and in-

b Removal.

stall the transformer and resistor. (1) Refer tlo_figure 4-10 and re-
move the junction box.
(2) Refer t¢ figure 4-]10 and in-
stall the junction box. (2) Refer t*ﬂ and de-
] tach the cable fromthe rectifier.

4-29. Rectifier and Capacitors _
(3) Remove the capacitors fromthe

~a. CGeneral. The rectifier and cap- rectifier cable termnals.
acitors are Tocated on the bottom of the o
junction box conpartment. The rectifier _ (4) Renove the rectifier by remov-
I's a 4-diode unit providing full-wave ing the two nounting screws and washers.

RESISTOR

REMOVE SCREW (4)
AND WASHER (4)

REMOVE SCREW
AND WASHER (2)

RECTIFIER

JUNCTION BOX

Figure 4-17. Transformer, resistor, rectifier and capacitors, renoval and
installation

4-27



T™M 5-4120- 361- 14

¢ Inspection and Test.

(1) Inspect rectifier and both ca-
pacitors for cracked or broken case and
signs of overheating. Replace if
scorched or blistered, or if case is
damaged.

~(2) Using the ohms function of a
mul timeter, neasure the resistance be-
tV\feen the + and - terninals of the rec-
tifier:

(a) Wth the + |ead of the nmeter
on the - termnal of the rectifier and
the - lead of the neter on the + term-
nal of the rectifier, conductivity
shoul d be indicated.

(_b?_ Reverse the meter leads to
the rectifier; meter should indicate an
open circuit (infinity).

.(CT) Repl ace rectifier if neasure-
r(ng)nts differ fromthose given in (a) and

(3) Using multimeter, test capaci-
tor for continuity. Replace capacitor
if continuity exists.

4. Installation.

(1) Refer tp figure 4417 and in-
stall rectifier.

2) Refer t_-s and in-
stall (cz)ipapitors py crinping |leads into
cable termnals.

(3) Refer to and attach
cable to rectifier.

(4?] Refer t@ figure 4710 and in-
stall the junction box.

4-30.  Heating Elements and Heater Cut-
out Switch.

a_  General. A bank of six elenents
provides heat for the heating node;
three elenents are energized in the LON
and all six in the H GH heat position.

Tenperature is controlled by therno-
static cycling. DangerousIK hi gh tenp-
eratures are prevented by the heater

cutout swtch.
b.  Rempval.

(1) Refer to[figure 4-4 and renove
top front cover.
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(2) Refer tlofigure 4-10 and re-
Lmve the control module and junction
0X .

(3) Refer to fiqure 4-18 and re-
nmove the heating elenents or the heater
cutout switch.

c. Testing. Refer to wiring diagram

(figure 1-5) and test across the heating
element [eads for continuity, using a
multimeter. If no continuity exists,
reFI ace the heati n% element. ~ Using a
nul timeter, test the heater cutout
switch for continuity between termnals
% and 2 (also between terminals 3 and

. If no continuity exists, replace
the heater cutout swtch.

d.  Installation.

(1[)1 Refer to figure 4418 and in-
sttall 'tteh heating el enent or heater cut-
out switch.

2) Refer tHlO and in-
slt al l (t%e junction box and control nod-
ule.

(3) Refer t@g figure 4-4 and in-
stall the top front cover.

4-31.  Thernostatic Switch.

a. General. The thermpstatic swtch
automatTcal Ty changes the condenser fan
\%peed by sensing anmbi ent tenperature.

th the ambient tenperature at 95°F
(35°C) or below, the condenser fan wll
. If the anbient tem
perature rises to approxinmtely 105°F
(40.6°C), the condenser fan will run at
high speed. Conversely, if the fanis
runni ng at high speed and the anbient
drops to approximately 95°F (35°C), the
fan will run at |ow speed.

b. Testing. If no speed change is
noted (Change in noise |evel) during
operation, when the anbient tenperatures
change as described in paragraph a.

above, the switch is defective and nust
be replaced.

run at |ow speed.

¢ Renoval.

(1) Refer to[figure 4-4 and renove
top front cover.

2) Refer t* 19 and re-
nmove t(ht)errmstatic sw tch.



REMOVE W

TRACE HEATER

WIRE LEADS AND

PULL CORRESPONDING %
LUGS FROM ‘
TERMINAL BOARD.

TO REMOVE HEATING ELEMENT:
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(R P HEATI NG ELEMENT FITTING FLANGE WTH VWRENCH PLIERS, AND WTH END WRENCH, REMOVE

LOCKNUT AND WASHERS.

SLIDE ELEMENT FREE OF HOUSING PANEL, THEN QUT OF MOUNTING

BRACKET. ~ START WTH TOP ELEMENT AND WORK DO,
Figure 4-18. Heating elenent and heater cutout switch, removal and installation
d. Installation ness or in an inaccessible area, replace

(1) Refer td frgure 4-19 and in-

stall the thernostatic swtch.

(2) Refer tdiigure 414 and in-
stall the top front cover.
4-32.  Wring.

a. lnspection. Inspect insulation
for cracks and signs of deterioration.
Pay particular attention to wires pass-
ing through holes in the frame and over
rough metal edges. If jnspection re-.
veal's a broken or cut wire, and the wire
is exposed, it must be repaired. If the
break in the wire is in the wiring har-

wire (c. below).

~b. Testing. Test a wire for con-
tinuity by di'sconnecting each end from
t he conponent &s) to which it is con-
nected.  Touch the test probes of a
multimeter to the ends of the wire under
test. If continuity is not indicated,
the wire is defective and nust be re-
paired or replaced.

~c. Replacement. To replace a defec-
tive wire Tead, disconnect both ends at

the conmponents and install new wire wth
an exact duplicate of wire being re-
placed. If the defective wire 1s diffi-

cult to renove fromwring harness, cut

4-29
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the wire back fromthe conponents about
two inches and cover ends to outside of
harness with electrical tape or plastic
cl anps.

4-33.  High Pressure Cutout Switch and
Low Pressure Cutout Switch.

a. Ceneral. The high pressure cut-
out (HPCO switch P_reve_nts the com
pressor from operating if the discharge

pressure exceeds 445 10 psig. The low

pressure cutout (LPCO swtch prevents
the conpressor fromoperating if the suc-
tion pressure drops helow 15 5 psig.

I nspect and

Each 1s reset manually.

test the HPCO and LPCO switches if the
conpressor fails to operate after the
switch is reset.

b Lnspection.

(1) Refer tofigure 4+20 and re-
nove the access cover.

_ (2) Inspect for broken or damaged
wire l'eads and kinked or broken capil -
lary tubes.

c. Testing.

(See WARNI NG i nside
front cover.

THERMOSTATIC
SWITCH

Figure 4-19.

4-30

Thernmostatic switch renoval

1. DISCONNECT CABLE
CONNECTOR (2ND
FROM BOTTOM)

2. REMOVE SCREW (2)
AND WASHER (2)

3. REMOVE SWITCH AND
ATTACHED CABLE THRU
HOLE IN REAR OF AIR
CONDITIONER

and installation



ACCESS PANEL
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Fi gure 4-20.

(1) Using a multineter, test for
continuity between termnals 1 and 2 of
each pressure cutout swtch.

(2) If continuity is not indi-
cated, the pressure cutout switch is de-
fective and nust be replaced. Report to
direct supprt maintenance for replace-
ment of defective swtch.

4-34.  Conpressor (See WARNI NG inside
front cover.)

a. Ceneral. The conpressor is a
herneticalTy sealed unit and is not
reparable. ~ An inoperative conpressor
i's usually(] due to a mechanical failure
causing the copressor to freeze, a con-
trol failure, or notor burnout. Com
pressor replacement is required in all
cases of mechanical or notor burnout.

If the notor is defective report to di-
rect or general support maintenance.

b. Test.

(1) Refer to[frqure 4-4 and renove
the condenser cover and fop rear cover.

Access to pressure cutout swtches

(2) Refer to[figure 4-9 and renove
condenser fan notor and the conpressor
electrical junction box.

(3) Disconnect receptacle connec-
tor from conpressor junction box and re-
move junction box cover.

(4) Refer to wiring diagram (f
ure 1-5) and test for continuity us
mul tineter. Lack of continuity ind
cates an open wi ndi ng.

i g-
ing a

~ (5) Place one contact of the neter
agai nst the conpressor housing and the
other against the notor termnals, one
at atime. If acircuit is indicated,
the nmotor is grounded.

4- 35, Condensate Water Drain Tubes.

a. Ceneral.

a Refer to paragraph
c(2).

2-4¢C
b. Renoval .

(1) Refer to[figure 4-1 and renove
the evaporator inlet Touver.
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REMOVE
SPRING
CLAMP (12)

Figure 4-21.
2) Refer tm 21 and re-
nmove élgmps which hol'd plastic drain
tubes to fittings.

L. Lnspection and Servicing.

(1) Inspect tubes for cracks, ob-
structions and | oose connections.

(2) Cean tubes with |ow pressure
conpressed air or flush with water.

d. Installation.

(1) Refer tpfigure 4121 and re-
place tubes and clanmp securely.

(2) Refer t*-l and re-
pl ace the evaporator i1nlet |ouver.
4-36. Liquid Line Solenoid Valve, L1

& General. The nornally-open |ig-
uid line solenoid valve is electrically
cl osed when the node selector switch i§
turned to COOL. Wen the tenperature
control thernostat is satisfied, the
liquid line solenoid valve opens placing
the refrigerant systemin the bypass
condi tion.

4-32

Drain tubes,

REMOVE
WORMDRIVE
CLAMP (2)

DRAIN TUBE (8)

and installation

b. Inspection (See WARNI NG inside
front cover) (

(1) Refer to[frqure 4-4 and renove
rear top cover.

(2) Refer to[figure 6-3 and renove
nut from val ve.

removal

~ (3) Renove valve cover and inspect
coil for cracks, breaks, [oose connec-
tions, frayed wres or other defects.

(4) Report any defects to direct
support ~ mai nt enance.

¢. Test. Using a multimeter, test
across the valve pgi! | eads for contin-
uity. If no continuity is indicated,
the coil may be defective. Report to
direct suppoOrt maintenance.

4-37.  Pressure Equalizing Sol enoid
Val ve,
a.  Ceneral. The nornally-open

equal i zing solenoid valve is electri-
cally closed when the npde selector is
turned to COOL.  Wen power is switched
fromthe solenoid coil the valve opens,
equalizing the high side to | ow side
pressure.



b. Inspect.

(1) Refer to[figure 4-4 and renove
top front cover.

(2) Renove the valve cover and in-
spect coil for cracks, breaks, |oose
?onnectlons, frayed wires or other de-
ect s.

(3?1 During the cooling cycle, in-
spect the conpressor suctionline., If
it feels hot, the pressure equalizing
ts.oI enoi d val v- 7) is defec-
ive.

(4) Report all defects to direct
supprt mai ntenance.

¢ Test. Test the pressure equaliz-
ing solenoid valve for continuity across
electrical leads with a nultineter. If
no continuity is indicated, the valve is
defective and should be replaced. Re-
port all defects to direct support nain-
t enance.

Figure 4-22.

Expansi on val ve,

T™ 5-4120-361-14

4-38. Expansion Valve (Primary) Inspec-
tion and Test.

& Ceneral. If the air conditioning
units iS not cooling properly, inspect
and test the expansion valve for de-

fects.

b.  Inspection.

(1) Refer to[figure 4-4 and renove
top front cover.

(2) Refer to[fiqure 4-272 and[pard
(4) and check that the required
ength of the expansion valve's sensing
buIII is fully in the suction line bulb
vel | .

. &3) Refer td@1 22 and exam
ine the flow restrictor capillary tubes
carefully. They should be very cold and
evenly frosted. = Unfrosted tubes are

bl ocked and shoul d be re-placed.

(4) If none of the capillary tubes
is cold and frosted, the valve is

CAPILLARY g
{Tuses B

primary

4-33
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bl ocked or the valve's power assenbly is
ruptured. The test for the power assem
uls listed in the follow ng paragraph
cl.

c. Test. Test the power assenbly by

r enovi ng the valve's sensing bulb from
t he suction bulb well ).
Hold the sensing bulb tirmy in both

hands for two or three minutes. The
warnth from hol ding the bulb shoul d put
enough pressure on the bellows to start
the refrigerant flowing into the sys-
tem |f cooling does not commence, the
expansion valve is defective and shoul d
be replaced. Report all defects to di-
rect support maintenance.

4-39.  Vent

Danper Actuator.

4.  Renoval.

(1) Refer to[figure 4-1 and renove

the evaporator inlet Touver.

(2) Refer {ofrqurel4-23 and dis-
assenbl e the vent damper actuator and
control assenbly as follows:

REMOVE NUT (1),
SCREW (3), AND |
WASHER (3) ———=¢

REMOVE
SETSCREW (1)

REMOVE
NUTS (2)/i

GROMMET

Figure 4-23.

Vent danper

4-34

act uat or

(a) Loosen the setscrewin the
actuator.

(b) Renove the actuator top

bracket by renoving one nut, three
screws and three washers.

(c) Raise the actuator nut and
the actuator fromthe |ower bracket.

(d) Renove the screw and nut from
the bracket on the vent door.

(e) Renove inner cable from con-
trol assenbly.

(f) Renove outer nuts and grom
met on control assenbly.

cabl e (9) Renobve control assenbly outer

b.  Installation.

(1) Refer to figure 4-]123 and in-
the vent actuator as foll ows:

stall

REMOVE SCREW (1)
AND NUT (1) IN VENT
DOOR BRACKET

REMOVE

NUTS FROM
CABLE SUPPORT
BRACKET

renoval and installation



(a) Wth inner nuts in place, in-
stall the outer cable in the support
bracket .

. é_b) Install the grommet in the
i nternediate cable support.

(c) Fasten the cable ends in the
support brackets by installing the outer
nuts.

(d) Thread the inner cable
through the outer cable. Attach the
| ooped end of the inner cable to the
vent door.

(e) Lubricate the threads on the
actuator, install actuator and actuator
nut in the fixed actuator bracket, then
install the renovable bracket. Ensure
that bushings are in both brackets with

T™ 5-4120-361-14

the bushing flange adjacent to the actu-
ator nut. Rotate actuator nut to the

| eft (counterclockw se) to place the ac-
tuator in the uppernost position.

(2) Adjust the danper actuator as
fol | ows:

. a. Ensure that the danper door
is closed.

. ~b.  Insert cable end in actuator,
adjusting, if necessary, the cable nuts
to properly seat the cable end in the
actuat or.

c. Tighten the actuator setscrew
onto the cable.

(3) Refer to figure 4-Tjand install
the evaporator inlet Touver.

4- 35/ (4-36 Bl ank)
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CHAPTER 5
DI RECT SUPPORT AND GENERAL SUPPORT
MAI NTENANCE | NSTRUCTI ONS

Section 1.
5-1. Tool s and Equi prent.

Notools or equipment are issued with
the air conditioner.

5-2.  Special Tools and Equi pment.

Nospecial tools or e?ui pment are re-
quired for maintenance of the air condi-
tioner.

Section I1I.
5-4. General.

This section provides information
useful in diagnosing and correcting
unsatisfactory operation or failure of
the air conditioner or any of its com
ponents.  Electrical schematic and wr-
mg di agranms shown in and
1-5 will be helfpul for checking elec-

trical circuits. A refrigerant flow
diagram is shown |n System

REPAI R PARTS, SPECI AL TOOLS AND EQUI PVENT

5-3.  Muintenance Repair Parts.

Repair parts and equipnent are |isted
and illustrated in the repair parts and
special tool list covering direct and
general support maintenance for this
equi pnent .

TROUBLESHOOTI NG

pressure test instructions are—1n para-l
raph 6-2. Troubl eshooting procedures

or-direct and general support mainte-
nance are listed in Each
trouble synptom or malfunction stated

is followed by a step- by-steﬁ procedure
for inspecting and testing the systemto
determine the specific cause of fault or
failure. The corrective action recom
mended follows the determination of
probabl e cause.

5-1
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[FIND NO.| PART NO. Qary NOMENCLATURE

1 D13216E6308 1| COMPRESSOR

2 C13216E6167 T__| HOSE ASSEMBLY, METAL
3A__|D13216E6284 1__| COIL, CONDENSER
38___|PTOFFINDNO.3A| 1 | SUBCOOLER

4 D13216E6330 1__| CYLINDER ASSY, ACTUATING, LINEAR
5 D13216E6356 1 RECEIVER, LIQUID REFRIGERANT

6 C13214E3969 1 INDICATOR, SIGHT, LIQUID

7 C13216E6918-2 1 DEHYDRATOR, DESICCANT, REFRIGERANT
8 C13216E6172-3 1__| SOLENOID VALVE, WITH LEADS (L1)

9 C13216E6160-3 1__|_VALVE, EXPANSION (PRIMARY)

10 C13216E6345 1 RESTRICTOR, FLUID FLOW

1 D13216£6283 i COIL, EVAPORATOR

12 C13216E6344 2| BULBWELL

13 C13216E6174- 3 1__|_VALVE, EXPANSION (QUENCH)

14 C13216E6172.4 1__| SOLENOID VALVE, WITH LEADS (L2)
15 C13216E6362:1 1 REGULATOR, FLUID PRESSURE

16 B13211E8369 1 VALVE, PRESSURE RELIEF

17 C13219E9499-1 2 VALVE CHARGING

18 C13216E6215.3 1__| SWITCH, PRESSURE (HIGH)

19 C13216E7546 1__| ACCUMULATOR

20 C13216E6215.1 1__| SWITCH PRESSURE (LOW)

CONDENSER

AREA - |y

n oj0j0|0|0
20 18 ojojojo|o
EVAPORATOR AREA ololololo

Figure 5-1. Refrigerant flow diagram
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Table 5-1.  Troubl eshooti ng.

VACFONCTTON
TEST OR | NSPECTION
CORRECTI VE_ACTI ON

1. COWPRESSOR WLL NOT START

Step 1. Test for an open-circuit condition in the control circuit by neans
of a continuity check.

Repl ace conponent or wire causing open circuit [para 4-32).

Step 2. Test circuit breaker for defective operation.
Repl ace defective circuit breaker [para 4-78).

Step 3. Check to see if high or low pressure cutout switch is defective.
Repl ace defective switch [[para 5-23).

Step 4. Check to see if conpressor motor or thermal protectors are
def ective.

Repl ace conpressor ([ g) .
2. COWPRESSOR STARTS BUT | MVEDI ATELY STOPS
Step 1. Check to see if thermal protector or circuit breaker is tripped.

Reset circuit breaker, or allow thermal protector to cool and
reset. If condition repeats, replace conpressor [para 5-18).

3. LITTLE OR NO HEATI NG CAPACI TY.
Step 1. Check for loose electrical connections or faulty wring.

Repair or replace wiring as necessary [[para 4-32).

Step 2. Test mode selector switch and tenperature selector for faulty
closure in heat control circuit.

Repl ace defective switch [para 4-73).

Step 3. Test heater relay for faulty contact closure.
Repl ace defective relay [para 4-21).

Step 4. Test for defective operation of heater high tenperature cutout,
Repl ace defective thernmostat switch [para 4-30).

Step 5. Test heater for open-circuited elenent.
Repl ace defective heaters [[para 4-30).

4. I NSUFFI Cl ENT COOLI NG
Step 1. Test for low refrigerant charge.

Add refrigerant (fidure—6-3).

5-3



T™M 5-4120- 361- 14

Table 5-1. Troubl eshooting - Continued

MALFUNCIT ON
TEST OR | NSPECTI ON
CORRECTI VE_ACTI ON

4. I NSUFFI CI ENT COCOLING - Conti nued
Step 2. Check for indications of a clogged dehydrator.
Repl ace clogged dehydrator (para 5-24).
Step 3. Check for indications of a defective pressure regulator valve.
Repl ace defective valve (para 5-30).
Step 4. Check for indications of air in system
Purge and charge system (f[[g._6-1 and 6-2).
Step 5. Check for indications of a defective thermal expansion valve.
Repl ace defective valve [para 5-28).
Step 6. Check for indications of defective solenoid val ve.
Repl ace defective solenoid valve [para 5-23).
Step 7. Check for indications of defective quench valve.
Repl ace defective valve [para 5-279).
5 LOW SUCTI ON PRESSURE (See Tabl'e 6-1)
Step 1. Check for indications of a clogged dehydrator.

Repl ace clogged dehydrator [para 5-74).

Step 2. Check for indications of a defective thermal expansion valve.
Repl ace defective valve [para 5-28).

Step 3. Check for indications of a defective quench valve.
Repl ace defective valve [para 5-29).

6. LOW DI SCHARGE PRESSURE (See [Mabl'e 6-1)
Step 1. Check to see if conpressor is not punping due to defect.

Step 2. Check to see if H G LOWcondenser fan thernostatic switch is
def ecti ve.

Repl ace defective switch [[(para 4-286).
7. LOW SUCTI ON AND DI SCHARGE PRESSURE (See Tabl'e 6-1)

Step 1. Check for low refrigerant charge by inspecting sight glass for
bubbl es or m|ky appearances. ~Also check systemfor [eaks.

Repair leaks and add refrigerant as necessary.
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Table 5-1. Troubleshooting - Continued

VALFUNCTT ON

TEST OR | NSPECTI ON

CORRECTI VE _ACTI ON

7. LOW SUCTI ON AND DI SCHARGE PRESSURE - Conti nued

Step 2.

Step 3.

Check for indications of defective thermal expansion valve.
Repl ace val ve (para 5-278).

Check for indications of defective quench valve.

Repl ace val ve (para 5-29).

8. HIGH SUCTI ON PRESSURE (See [fabl'e 6-1)

Step 1.

Step 2.

Check for indications of defective thermal expansion valve.
Repl ace val ve (para—5-78).

Check for indications of defective quench valve.

Repl ace val ve (para 5-79).

9. H GH HEAD PRESSURE (See [Table 6-1)

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Check to see if condenser coil is dirty.
Clean coil.

Check condenser coil tenperature gradient for indications of
refrigerant overcharge.

Disch_arﬂe refrigerant (frg. 6]1) while observing head pressure
and sight gl ass.

Inspect or test condenser fan notor for defective operation.
Repair motor ([p 6-9) .

Inspect condenser |ouvers and actuating mechanism for correct
adj ust ment and proper operation.

Adj ust and clean as necessary. Replace in operative conponents
)- P P A

Check for indications of defective quench valve.

Repl ace defective valve (para 5-79).
Check to see if the conmpressor is defective.

Repl ace defective conpressor (para 5-16).
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Section 111.

5-5. Ceneral.

. This section contains general servic-
ing instructions that otherw se would
have to be repeated several times in
this manual .

5-6. Testing for Leaks.

The air conditioner can be tested for
refrigerant |eaks by the use of an elec-
tronic |leak detector, by the halide test
or by the soap bubble nethod. The pre-
ferred method is use of the electronic
leak detector. If sufficient pressure
is not present in the systemto accom
plish an adequate leak test, add dry
nitrogen at the receiver charging valve
to increase the system pressure to 300
psig, then conduct the leak test. If
the systemis totally discharged, to
conserve leak test refrigerant, pres-
surize the systemwth R 12 to 72 psig
i solate the conpressor by front-seating
the service valves (1 and 2, figure
3-2). At the receiver charging valve
pressurize the systemwth dry nitrogen
%o 900 psig, then conduct the |eak

est.

- (1) By Electronic Leak Detector.
Using a G'E Type HZ Leak Defector, or
equi val ent, proceed as follows:

(a) Turn on and calibrate the
| eak detector as described in the in-
strtuctlons supplied with the instru-
nent .

(b) S ovM%/ pass the detector
probe tip over the sweat fittings, mech-
ani cal couplings and valves in the re-
frigerant circuit. If refrigerant is
| eaking, detector will provide a visible
or audibl e signal .

~ (c) Use the soap-bubble nmethod to
| ocalize the leak to a defective com
ponent or connection.

(2) By Halide Leak Test. Using a
propane flame hal1de [eak detector, pro-
ceed as follows.

(a?] Sl ovMP]/ pass the exploring
tube on the torch over the sweat fit-
tings, mechanical couglllngs and val ves.
|f refrigerant is |eaking, the flanme
will be affected as foll ows:

GENERAL MAI NTENANCE | NSTRUCTI ONS

Smal| leak -- flanme changes from
blue to green

Large leak -- flame changes from
blue to dense bl ue
with reddish tip

Massive | eak- may extinguish flanme

~ (b) Use the soap-bubble nethod to
| ocalize the leak to a defective com
ponent or connecti on.

. (3) By Soap Solution Method. Using
either a prepared bubble-type Teak de-
tector conpound or a solution of hand
soap in water, proceed as follows.

. (a) AppIYthe solution to all
POI nts of possible |eakage, and watch
or bubble formation indicating a re-
frigerant |eak.

NOTE

Allow solution to remain on
iOI nts |ong enough for small
bIeaks to form noticeabe bub-
es.

(b) Wpe solution fromjoints and
mark spots where | eakage is observed.
5-7. Refrigeration System
a. Opening System \Wen the refrig-
eration system nust undergo maintenance
that requires the systemto be opened
for renoval of parts, the system nust
first be discharged (para 6-3). After
the repair has been made and all sol der-
ing conpleted, the system must be tested
for |eaks and charged (para 6-3).

b. Renpval of Parts. Wen the re-
frigerafion system nust undergo main-
tenance that requires the refrigerant
systemto be opened for removal of
pﬁrts,dthed syst en(] rzust first ;Je dIA?-t
charged and purge H 6-1)) . er
the repair has been made and all sol der-
ing conpleted, the system nmust be tested
for leaks and chargef {paral]6-3). Ex-
cept for flare nut connection, all the
tubing attachments in the refrigeration
system are “sweat-joints” which are
opened by heating with a brazing torch.
During unseating, shield the wring,
insulation, painted netal, and val ves
fromthe heat of the torch. Use wet




cloths to protect the gas charge in ex-
pansi on valve bulbs and capillary tub-

ing.
I WARNING l

1. Brazing operations should
be carried out using approved
eye protection equipnent and
rods not containing cadm um

2. Certain brazing operations
may require mechani cal
ventilation.

3. Local preventive nedicine
personnel should be queried

I f doubt exists as to rod
conposition or ventilation
requirenents.

~c. Brazing. Braze copper-to-copper
joints wth silver solder type 3, 4 or
6A specification QQ S-561 and copper-to-
brass or copper-to-steel with type 4 or
6A specification Q@ S-561 per L- B-
7883. Solder melting point is 1160°F
(625°C). Al brazed or soldered joints
shal | be made with an atnosphere of in-
ert gas to prevent internal oxidation.

5-8. I nsul ation and Gaskets.

Repl ace dnaged insulation and gas-
kets.  Cenment | oose insulation.

5-9.  Hardware.

Repl ace any damaged screws, washers,
| ockwashers or nuts.  use screws of cor-
rect length to hold parts securely. In
some applications screws that are too
Ionﬁ may hit bottom before the head is
tight against part it is to hold or may
cau;e damage to the threads or other
parts.

5-10.  Shins.
Be sure to renove all shinms where
used. Keep shins together and identify

themas to |ocation.
Section IV.

5-16. Ceneral. (See WARNI NG inside
front cover.)

~This section covers rermoval of all
maj or assenblies of the air conditioner
which are the responsibility of the dir-

T™ 5-4120-361-14

5-11. Repairing Danaged Threads.

Damaged threads should be repaired by
use of a thread restorer or by chasm%
ina lathe. Internal threads should be
repaired with a tap of the correct size.
|f threads cannot be satisfactorily re-
paired, replace the part. Drill out and
replace blind rivet nuts having defec-
tive threads.

5-12.  Repair of Danmaged Machined and
Pol i shed Surfaces.

Smoot h rough spots, scores, burrs,
galling, and QU%ES from damaged ma-
chined and polished surfaces so that
art will erfici GHU% performits normal

unction. The finish of the repaired
part is to approximate that of the orig-
inal finish. " In perfomng any of these
operations, critical dinmensions must not
be altered.

5-13.  Renpval of Rust or Corrosion.

Renmpve corrosion fromall parts of na-
terial. To remove rust or corrosion,
use wire brush, abrasive cloth, sand
blast, vapor blast equipment, or rust
remover except on hi ?hly pol i shed sur-
faces. On these surfaces, buffing or
the use of crocus cloth is recomended.

5-14.  Tubes and Fittings.

Check tubes and fittings for cracked
or split condition. Check tubing for
kinks. Replace defective fittings. Re-
pl ace damaged tubing with tubing of sane
size. Take care in making bends in tub-
| ng_ to prevent kinking of tubing. All
tubing and fittings nust be conpletely
clean on inside prior to installation.

5-15.  Val ves.

Val ves and other parts should be
handl ed carefully to Brevent danmage.
Capillary tubes nust be handled very
;:akr)efully to prevent kinking of the
ubes.

REMOVAL AND | NSTALLATION OF MAJOR COMPONENTS AND ASSEMBLI ES.

ect support and general support nmainte-
nance. The refrigerant piping and

val ves cannot be removed as a unit, and
only those parts that require replace-
ment shoul d be rempved. Renpval and in-
stallation instructions for individual
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val ves and other conponents of the re-

frigeration systemare contained in this
section, Refer tfo_paragraph 5-6 before
perform ng mai ntenance on the refrigera-
tion system

5-17.  Conpressor.

a. Ceneral. The conpressor is a
sel f-contained hernetically sealed unit
and cannot be repaired.

b. Removal. Refer tofigure 5-2 and
remove conpressor as foll ows:

| WARNING '

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can di spl ace oxygen and

t hereby cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhyt hm abnormal ities should be

REMOVE COMPRESSOR
MOUNTING BOLTS (4),
WASHER (4), BUSHING (4)

DISCONNECT
FLARE NUT
CONDENSER
LOUVER ACTUATOR
MOUNTING BRACKET
Figure 5-2.

5-8

made aware of the potential
for aggravation rhythm abnor-
malities or the induction of
arrhythmas, as a result of ex-
osure to fluorocarbon re-
rigerant gases (freons).

Such individuals shoul d be
eval uated by |ocal nedical au-
thorities before working in
environments where potenti al
freon exposure may occur.

(1) Refer t[ofigure]6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-4 and renove
top covers.

(3) Refer tP 5-2 and dis-
connect condenser Touver actuator with
bracket attached. Mbve aside without
altering actuator adjustments.

(4) Refer to and renove
condenser fan motors and notor support.

(5?D Di sconnect electrical con-
nector P1 from conpressor, also

UNSOLDER ALL
PIPING AT
COMPRESSOR

INLET AND OUTLET

DISCONNECT ELECTRICAL
CONNECTOR P6 FROM
COMPRESSOR

REMOVE SCREW (4)
AND WASHERS (4)
AND REMOVE CONDENSER
LOUVER ACTUATOR
MOUNTING BRACKET

REMOVE SCREW (4)
AND REMOVE
CONDENSER FAN
MOTOR SUPPORT

Conpressor and accunul ator, renoval and installation



refrigerant tubing as required to per-
mt renoval of conpressor.

(6) Renove four screws, washers,
| ock washers and conpressor mount bush-
ings.

. (7) Lift compressor fromair condi-
tioner.

CAUTION

If compressor is being re-

| aced because of a notor
urnout, decontaninate system
as instructed in paragraf)h
6-5. Failure of the replace-
ment conpressor will result if
all the contaminants are not

renoved.
¢. Installation. Install conpressor
as follows:
(1) Refer fofigurelb-2, place com
pressor ‘on mounts and install four com

pressor nount bushings. Secure com
ressor wth four screws, washers and
ock washers.

(2) Connect conpressor tubing. Re-
fer to[Tigure 5-]7 and install dehydra-
tor.

(3) Refer to[paragraph 5-6h and
| eak-test connections.

6 (4) Connect electrical connector

(5) Refer tq-g and in-
stall condenser motor and motor sup-
ports.

(6) Refer tgfigure 39-2 and in-
stal | condenser |ouvér actuator and
mount i ng bracket.

(7) Refer to [Lgure 6-1 and purge

the refrigerant system

| WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displ ace oxy1gen and

t hereby cause suffocation.

TM 5-4120-361- 14

2. Personnel with a history
or other evidence of cardiac
rhythm abnornalities should be
made aware of the potential
for aggravation of existing
cardiac_ rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
my occur.

8) Refer t— 6-2 and re-
chargé t)he refrigerant system

(9) Refer togfigure 4-4 and in-
stall top covers.

5-18. Evaporator Coil and Mst Elinina-
tor Hol der.

a. General. A portion of the evapo-
rator coll mounting hardware is used to
attach the mist elininator holder.
Therefore coil and nist elimnator
hogder are renoved under the sane pro-
cedure.

b. Renmoval. Renove the evaporator
|c0| | and mst elimnator holder as fol-
ows |

(1) Refer t[o figure]6-1 and dis-
charge the refrigerant system

(2) Refer tpfiqgure ¥-4 and re-
nmove housing top covers.

(3) Refer tq-l and re-
nove evaporator air outlet |ouvers and
mst elimnator.

~(4) Refer to[para 4-30 and renove
heating el enents.

5) Refer tﬂ-3 and re-
nmve éugport plate that holds coil to
housi ng.

6). Refer to * and di scon-
nect t(uk)n ng from evaporator coil.

Renove six screws, washers, and

7
I ockv\és%ers. that hold evaporator coil
and m st elimnator holders to air con-

ditioner. Renmove hol ders and coil.

c. Installation. I'nstall evapo-
rator coil and mst elimnator hol der as
fol | ows:

5-9
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REMOVE SCREW (6) EVAPORATOR REMOVE SCREW (8)
REMOVE LOUVER

REMOVE MIST COIL
ELIMINATOR HOLDER

UNSOLDER ALL PIPING
AT CONDENSER COIL
INLET AND OUTLET

SUPPORT
PLATE

Ay REMOVE
/ SCREW (2)
\ TO REMOVE

PLATE REMOVE
SCREW (2)

MIST ELIMINATOR
HOLDER

Figure 5-3. Evaporator coil and mist eliminator holder, removal and installation

(1) Install coil and mist elinna-
tor holder in air conditioner and secure
to brackets with six screws, washers,
and |ock washers. The upper four
screws, washers and | ockwashers attach
both the coil and mst elimnator hold-
er; the lower two hold the coil only.

- (2) Refer to figure 5-37and install
coil support plate.

(3) Connect tubing to coil. Leak
test as described in 5-6.

(4) Refer to and install
evaporator air outlet Touver.

(5) Refer t@figure 4918 and in-
stall heating el enents.

(6) Refer tg Tigure 4-4 and in-
stall housing top covers.

5-10

|' WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can di spl ace oxygen and

t hereby cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnornalities should be
made aware of the potentia

for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant.
gases (freons).  Suchindivi-
dual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnments
where potential freon exposure
my occur.



(7). Refer to and purge
the refrigerant system

(8) Refer to[figure 6-2 and charge
the refrigerant system
5-19.  Condenser Coil.

a. Removal .
as foll ows:

Remove condenser coi l

I WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can di spl ace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing

UNSOLDER ALL PIPING
FROM CONDEWSER COIL
INLET AND QUTLET

Figure 5-4.

REMOVE MOTOR
MOUNTING SCREW (4)
REMOVE/fAN ASSY

T™M 5-4120- 361- 14

cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by
| ocal nedical authorities be-
fore working in environments
where potential freon exposure
may occur.

(1) Refer to figure]6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-4 and renove
housing top covers.

(3) Refer to[figure 4-3 and renove
condenser guard.

(4) Refer toH and renove
power actuator, bracket and left con-
denser fan notor and supports.

(5) Disconnect tubing from con-

denser coil and renove other tubing and
fittings as required.

REMOVE SCREW (4)
ON- CONDENSER
COIL FEIET

DEMAVE ©
RLFAJYLE O

CRE
REMOVE COND
GUARD

W {20)
ENSER

(2
SE

Condenser coil removal and installation
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(6) Rermove screws that secure coil
to base of housing.

(7) Remove coil from air condi-

tioner. Use care when removing coil to
prevent damage to coils and fins.

Install condenser

~b. Installation.
coil as follows:

. (1) Be sure sheet spring nuts are
in place on bottomof coil. Position
coil in air conditioner and install four
count ersunk- head screws from underside
of housi ng.

(2) Connect tubing to condenser and
attach actuator flare nut.

£ 6 (3) Leak test as described in para

(4) Refer togfigure 4-3 and in-
stall condenser guard.

(5) Refer t¢ fiqure 4-9 and in-
stall condenser fan motors and supports
and actuator.

(6) Refer t¢ figure 4-4 and in-
stall housing top covers.

(7) Refer to[figure 6-7 and purge
the refrigerant system

I WARNING l

Caution should be exer-
ised with fluorocarbon
efrigerant gas (freons) as
hey can displace oxygen and
hereby cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac_ rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

5-12

(8) Refer to[figure 6-2 and charge
the refrigerant system

5-20. Condenser Louver Actuator and
Control.

a. Rermpval . Renove actuator and
push-pull control as follows:

I WARNING l

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhyt hm abnormalities shoul d be
made aware of the potential
for aggravation of existing
cardiac_rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(1) Refer to 6-1 and discharge the
refrigerant system

~(2) Refer to[figure 4-3 and renove
housi ng covers.

(3) Refer to and | oosen
mechani cal post screws at each end to

| oosen control wre.

(4) Remove screw, |ockwasher and
[ oop clanp.

(5) Remove push-pull control assem
bIP/ clips at each end and renove push-
pull control.

(6) Disconnect flare nut from end
of actuator cylinder.

(7) Rermove two nuts and | ockwashers
from bracket and renmove actuator cylin-
der. If cylinder is to be replaced, re-
move rivets and retain push-pull con-
trol assembly brackets.

b. Installation. Install actuator
cylinder and control as follows:



T™ 5-4120-361-14

5, LOOSEN ACTUATING 4. LOOSEN SCREW (2) CYLINDER  CONTROL

FLARENUT CYLINDER AND REMOVE CABLE (2)  BRACKET CABLE (2)

3. REMOVE SCREW (5), 6. REMOVE SCREW (2) 2. REMOVE CLIP (2) 1. REMOVE SCREW
WASHER (5}, CLAMP (5} AND WASHER (2) FROM EACH END (ONE EACH CABLE)
UNDER BRACKET AND . : «
REMOVE CYLINDER

Figure 5-5. Condenser louver control, removal and installation

(12) Reinstal | push-pull control as- face of the cylinder. Tighten the nech-
aenbly rackets on replacenent cylin- ani cal post screw.
er.
(3) Refer t@ figure 4-4 and in-
(2) Install actuator cylinder (fig- stall housing top covers.
ure 5-5) with studs throu%h openings in
bracket. Install |ockwashers and nuts
on studs. WARNING I
(3) Connect flare nut.
(4) Install push-pull control. 1. Caution should be exer-
Pl ace outer control casing clips over cised with fluorocarbon re-
wire and insert wire ends into openings frigerant gas (freons) as they
in mechani cal posts on |ouver |ever and can displ ace oxy?en and
actuator cylinders. t hereby cause surfocation.
(5) Install push-pull control clips 2. Personnel with a history
to hold control in position. Install or other evidence of cardiac
| oop clanp, screw, and |ockwashers. rhythm abnormalities should be
_ made aware of the potential
(6) Adjust control as described in for aggravation of existing
c. below. cardiac rhythm abnormalities
_ _ or the indluction of arryth-

c. Adjustment. Before systemis mas, as a result of exposure
charged, adjust |ouver push-pull control to fluorocarbon refrigerant.
as follows: ases (freons). Such'indivi-

) ual s shoul d be eval uated by

(1) Cose louver blades and tighten | ocal medical authorities be-
screw in mechanical post to lock wire on fore working in environnents
that end. where potential freon exposure

_ my occur.

_ &2) Extend actuator rod until there
is a 1l/4 inch space between inner edge (4) Refer to[figure 6-2 and charge
of nmechanical post bracket and the the refrigerant system

5-13
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5-21.  Service Valves.

a.  Renoval.

(1) Refer tlofigure 4+20 and re-
move charging val ve box access cover.

l WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(2) Refer tlo figurel6-1 and dis-
charge the refrigeration system

3) Refer tw 6 and di scon-
nect t(he)z service valve flare nuts.

(4) Renove four screws and Pull
charging valve box outward as allowed by
the cutout switch wiring and capillary
tubes. Take care not to damage the cap-
illary tubes.

. (5) Renove service valve by renov-
ing nounting screws on side of charging
val ve box.

NOTE

If new cap is installed on
val ve, remove keeper and chain
to avoid chain contact with
cutout switch termnals.

5-14

b. Installation.
(1) Refer to[figure 5-b and nount

service valve in charging val ve box.

(2) Place charging valve box in

position and attach to housing.

(3) Attach refrigerant line flare

nut to service valve.

| WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displ ace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by
| ocal nedical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(4) Refer to para 5-6]and |eak test
the system

(5) Refer to[figure 6-1 and purge
the refrigeration system

(6) Refer to[figure 6-2 and charge
the refrigeration system

7) Refer t—ZO and in-
stall (c%argi ng val ve box access cover.

5-22.  High Pressure Cutout (HPCO and
Low Pressure Cutout (LPCO) Switches.

a. Renoval.

1) Refer tq 20 and re-
move t(he)z charging valve box access
cover.
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fore working in environnents
WARNING where potential freon exposure
may occur.

1. Caution should be exer- (2) Refer tofigure]6-1 and dis-
cised with fluorocarbon re- charge the refrigerant system

frigerant gas (freons) as they
can displace oxygen and there-

(3) Refer to[paragraph 5-Z1 and

by cause suffocation. di sconnect the service valve flare nuts.
2. Personnel with a history (4) Renmove four screws and Pull
or other evidence of cardiac charging valve box outward as_allowed by
rhythm abnormalities should be wiring and capillary tubes. Take care
made aware of the potential not to danmge the capillary tubes.
for aggravation of existing ,
cardiac rhythm abnormalities (5) Refer tdfigure 5t6 and discon-
or the induction of arryth- nect the pressure cutout switch elec-
mas, as a result of exposure trical [eads.
to fluorocarbon refrigerant _
ases (freons). Suchindivi- (6) Rermove pressure cutout swtch
ual s shoul d be eval uated by nmounting screws on side of charging
| ocal medical authorities be- val ve box.

CHARGING

VALVE (2)

1. DISCONNECT

[TIBE——  SERVICE VALVE

[ YL 4
FLAKE RNUI

2. REMOVE SCREW (2)
AND PULL VALVE
BOX OUTWARD

3. REMOVE SCREW
(2 EACH VALVE)
FROM OQUTSIDE
" VALVE BOX AND
REMOVE VALVE

4. DISCONNECT
SWITCH WIRES

5. REMOVE SCREW
(2 EACH SWITCH)
FROM OQUTSIDE
VALVE BOX

6. DISCONNECT FLARE
HIGH PRESSURE LOW PRESSURE NUT AT END OF
CUTOUT SWITCH CUTOUT SWITCH SWITCH CAPILLARY

AMN DCMAUD CLITTAL

ANV RKEFMUYLE OWLILR

Figure 5-6. Ser alves, high and low pressure cutout switches, removal and
i ion
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] 72 Di sconnect the pressure cutout
lS\MtC? lare nut fromthe refrigerant
ine tee.

~(8) Remove the capillary tube grom
met in the back wall of the charging
val ve box and extract the capillary tube
and flare nut through the opening.

b. Testing. Test the pressure cut-
Zugsswtch as described in paragraph

c. Installation.

(1) Refer to figure 5-6 and in-
stall capillary tube and gronmet in
charging val ve  box.

(2) Mount pressure cutout switch to
charging val ve box.

(3) Attach pressure cutout swtch
and charging valve flare nuts to refrig-
eration Tlines.

(4) Refer to para 5-6land |eak test
the refrigeration system

~ (5) Place charging valve box in po-
sition and attach to housing.

6) Refer to wiring diagrarﬁl(figj]
ure[ﬁ or figure 1-6) and attach el ec-
trical |eads to pressure cutout swtch.
Attach service valve flare nuts.

_ (7) Refer to [figure 6-1 and purge
tile refrigeration system

I WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can di splace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by

5-16

| ocal medical authorities be-
fore working in environments
where potential freon exposure
my occur.

(8) Refer to and charge
the refrigeration system

9) Refer tFZO and in-
stall (cl)largi ng val ve box access cover.
5-23. Pressure Relief Valve.

& Ceneral. In the event the re-
frigerant system pressure should exceed
455 + 10 psig, the pressure relief valve
“ﬁops off” to restore nornmal ﬁressure in
the system It may happen, that having
once opened, the pressure relief valve
does not totally seal closed when normal
pressure is restored. In order not to
constitute a continuous system | eak, the
val ve nmust be replaced

b. Renoval .

(1) Refer to[figure 4-4 and renove
front top cover.

I WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
hnias, as a result of exposure
to fluorocarbon refrigerant.
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medjcal authorities be-
fore working in environnents
where potential freon exposure
may occur.

(2) Refer tlo figure]6-1 and dis-
charge the refrigeration system

(3) Refer to and renove
the clanp around the pressure relief
val ve b?/drermw ng the screw and washer

that hold the clanp to the condenser fan
housi ng.



(4) Unscrew the flare nut and re-
move the pressure relief valve.

b. Installation.

(1) Refer t—-7 and in-
stall the pressure relief valve by fast-
eni n% the refrigerant circuit flare nut
to the pressure relief valve.

(2) Using the screw and washer re-
moved in 5-23a(3), install the clanp
that fastens The pressure relief valve
to the condenser fan housing.
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2. Personnel with a history
or other evidence of cardiac
rhyt hm abnormalities should be
made aware of the potentia
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons). Such indivi-
ual s should be eval uated by
| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(3) Refer to para 5-6]and |eak test

WARNING _ _
the refrigeration system

1.  Caution should be exer-

(4) Refer tof[figure 6-1 and purge

cised with fluorocarbon re- the refrigeration system

frigerant gas (freons) as they
can di splace oxygen and there-

(5) Refer to[figure 6-2 and charge

by cause suffocation. the refrigeration system
REMOVE SCREW (1), REMOVE SCREW (4), REMOVE NUT (1) AND
WASHER (1), CLAMP (1),  WASHER (4), CLAMP (2), REMOVE SOLENOID COIL.
DISCONNECT FLARE PLATE (1), SPACER (4), UNSOLDER PIPING.

NUT AND REMOVE DISCONNECT FLARE REMOVE SCREW (2),
PRESSURE RELIEF NUT (2) AND REMOVE WASHER (2) AND

VALVE DEHYDRATOR REMOVE SOLENOID VALVE.

PRESSURE ;
RELIEF VALVE 8

Figure 5-=7. Pressure relief valve, dehydrator and solenoid valves, removal and

installation
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(6) Refer td_figure 414 and in-
stall top front cover.

5-24. Dehydrator.

~a. Ceneral.
drier is to be replaced whenever the
refrigeration systemis opened for

mai nt enance.

I WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhythm abnornalities should be
made aware of the potential

for aggravation of existing
cardiac_rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
gases (freons).  Such individ-
ual s shoul d be eval uated bz

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

b. Renoval .

1t) Refer tlofigurel6-1 and dis-
charge the refrigerant system

(2) Refer tp figure ¥-4 and re-
nmove housing rear top cover.

3) Refer tq-Y and re-
ane s(cr)ews, washers and dehydrat or
cl anps.

(4) Unscrew flare nuts and renove
dehydrator.

¢. Lnstallation.

1) Refer t*-? and con-
nect ée?]ydrator to refrigerant system
tubing by tightening flare nuts. = Use
seal ing conmpound on screw threads.

5-18

The dehydrator (filter-

(2) Attach clanps to dehydrator.
(3) Refer to and | eak
test the refrigeration system

4) Refer to _ and purge
t he re(:fr)igeration system Pare
(

5) Refer tg figure 4-4 and in-
stall housing rear top cover.

I WARNING .

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhythm abnornmalities should be
made aware of the potential

for aggravation of existing
cardiac_rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
gases (freons). Such individ-
ual s shoul d be eval uat ed bg

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(6) Refer to and
charge the refrigerant system

5-25. Liquid Line and Pressure Equal -
i zing Solenoid Valves L1 and L2
a. Ceneral.

a. L1 and L2 are el ec-
trically-operated valves, which close
when electrical power is applied to the
solenoid coils. Both are alike, only
the usage is different. L2 which opens
when the air conditioner is swtched off
the cooling mode, allows |ow side and
hi gh side pressures to equalize. Wen
the air in the conditioned space has
| owered to the thernostat (S3) setting,
L1 opens allowing refrigerant to bypass
the expansion valve thereby di scon-
tinuing cooling wthout shutting down
the conpressor.



b. Renpval.

I WARNING l

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons). Such i ndivi-
ual s should be eval uated by
| ocal nedical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(1) Refer tjofigure]6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-4 and renove
top covers.

(3) Refer to and renove
sol enoi d cover and coll as described in
[par agraph 4-34.]

(4) Renove two sol enoid val ve
mounting screws.

~ (5) Unsol der solenoid valve from
t ubi ng.

c. Installation.

(1) Refer to[figure 5-7 and nount
solenoid on compartnent wall.

I WARNING l

1. Brazing operations shoul d
be carried out using approved
eye protection equipnent and
rods not containing cadm um

2. Certain brazing operations
may require mechani cal
ventilation.
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3. Local preventive medicine
personnel should be queried if
doubt exists as to rod compo-
sition or ventilation require-
ments.

(2) Refer to[paragraph 5-6] and
sol der solenoid valve to refrigerant
system tubi ng.

~(3) Install coil and cover on sole-
noi d valve.

(4) Refer to para 5-6land |eak test
the refrigeration system

(5) Refer to and purge
the refrigeration system

(6) Refer to Figure 4-41and install

top covers.
| WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can di spl ace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant.
8ases (freons). Such i ndivi-
ual s should be eval uated by

| ocal medical authorities be-
fore working in environments
where potential freon exposure
my occur.

(7) Refer to[figure 6-2 and charge
refrigerant system

5- 26. Recei ver.

a. Ceneral. The receiver is located
bel ow the left side (counterclockw se
rotating) condenser fan notor. To ob-

tain access to the receiver, the notor
and its mounting bracket nust bere-
moved.
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WARNING l

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbhon refrigerant.
gases (freons). Such indivi-
dual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environments
where potential freon exposure
my occur.

(1) Refer _t6-1 and di s-

charge the refrigerant system

(2) Refer to[figure 4-4 and renove
rear top cover.

(3) Refer to[frgure 4-9 and renove
countercl ockwi se rotation condenser fan
assenbly and mounting bracket.

~(4) Refer to[figure 5-8 and renove
recei ver mounting bracket.

~(5) Unsolder receiver from refrig-
eration system tubing.

C. Installation.

(1) Refer to[figure 5-8 and nount
receiver on conpartnent wall.

| WARNING '

1. Brazing operations shoul d
be carried out using approved
eye protection_ equi pment and
rods not containing cadm um

2. Certain brazing operations
Tm%/ requi re nmechanical venti-
ation.

3. Local preventive nedicine
personnel should be queried if
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doubt exists as to rod conpo-
sition or ventilation require-
ments.

(2) Refer to[jparagraph 5-6] and
sol der receiver to refrigerant system
t ubi ng.

NOTE

Curved end of tube installed
intop at receiver enters in
length sufficient for tip of
tube to face inner wall of re-
ceiver.

(3) Refer to[paragraph 5-6] and
| eak test the refrigerafion system

(4) Refer t¢gfigure 4-9 and in-
stall condenser fan assenbly.

(5) Refer t@g figure 4-4 and in-
stall rear top cover.

I WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac_rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant.
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

6) Refer to _ and purge
t he re(zfr)igeration system Pare
(7) Refer to[figure 6-2 and charge
refrigeration system
5-27.  Accunul at or

a. Ceneral. Refer to 5.26a.



b.

Renoval

WARNING ]

1. Caution should be exer-
cised with fluorocarbon refrig-
erant gas (freons) as theg can
di spl ace oxygen and thereby
cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rythm abnormalities should be
made aware of the potential
for aggravation of existing

T™ 5-4120-361-14

cardiac rythm abnormalities or
the induction of arrhythm as,

as a result of exposure to
fluorocarbon refrigerant
gases (freons). Such indivi-
dual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(1) Refer to figurel6-1 and dis-

charge the refrigerant system

(2) Refer to[figure 4-4 and renove

rear top cover.

NOTE: CONDENSER FAN AND MOTOR REMOVED TO SHOW RECEIVER AND ACCUMULATOR

UNSOLDER
TUBING FROM
ACCUMULATOR

Figure 5-8. Receiver and

REMOVE CLAMP,
SCREW (2) AND
WASHER (L)

UNSOLDER
TUBING FROM
RECEIVER

REMOVE BRACKET,
SCREW (2),
WASHER (2)

accumulator, removal and installation
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(3) Refer to[frgure 4-9 and renove
count ercl ockwi se rotation condenser fan
assenbly and nounting bracket.

(4) Refer to[figure 5-18 and unsol d-
er system tubing from accunul at or.

(5) Renove two screws and washers
hol di ng accumul at or bracket. Renove ac-
cunul ator.

(6) Rermove nut to separate accumu-
l ator from bracket.

| WARNING I

1.  Brazing operations should
be carried out using approved
eye protection equi pment and
rods not containing cadm um

2. Certain brazing operations
mey require mechanical venti-
| ation.

3. Local preventive nedicine
personnel should be queried if
doubt exists as to rod conpo-
sition or ventilation require-
ment s.

c. Installation
(1) Mount bracket on accumul ator.
(2) Refer tgdtigure 4-9 and in-
stall accunul ator using bracket attach-

ing hardware.

(3) Refer td_paragraph 5-]7 and sol -
der system tubing to accumnul ator.

(4) Refer to[paragraph 5-6land | eak
test the refrigeration system

(5) Refer td figure 4-9 and in-
stall condenser fan assenbly and nount-
ing bracket.

(6) Refer tg figure 4-4 and in-
stall rear top cover.

(7) Refer to[figure 6-1 and purge
the refrigerant system

(8) Refer to[figure 6-2 and charge
refrigerant system

5-22

5-28. Liquid Sight Indicator

a. Ceneral. The liquid sight
i ndi cator provides a heavy gl ass port-
hole to give visible indication of re-
frigerant fl o shows the
| ocation and s a closeup
Vi ew.

b.  Renoval.

l WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhyt hm abnormalities should be
made aware of the potential

for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
gases (freons). Such indivi-
dual s shoul d be eval uated by

| ocal nedical authorities be-
fore working in environnments
where potential freon exposure
may occur.

(1) Refer tofigure]6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-% and renove
rear top cover.

(3) Refer to[figure 4-9 and renove
the countercl ockwi se rotation condenser
fan assenbly and mounting bracket.

(4) Refer to[figure 5-9 and renove
tlhe liquid sight indicator nounting
pl at e.

(5) Unsolder the liquid sight indi-
cator fromthe refrigerant system tub-
ing.

c. Installation.

(1) Refer t@ figure 3-9 and in-
stall the liquid sight indicator and its
nmount i ng bracket.



WARNING I

1. Brazing operations should
be carried out using approved
eye protection equi pment and
rods not containing cadm um

2. Certain brazing operations
ray_ requi re mechanical venti-
ation.

3. Local preventive nedicine
personnel should be queried if
doubt exists as to rod conpo-
sition or ventilation require-
ments.

REMOVE SCREW (2)8

FROM INSIDE
AIR CONDITIONER |
REMOVE SCREW (2)
WASHER (2) AND
PLATE (1},
UNSOLDER TUBING
AND REMOVE
LIQUID SIGHT
INDICATOR

Figure 5-9. Liquid sight
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(2) Refer td paragraph 5-16 and sol -
der the liquid sight indicator to the
refrigerant system tubing.

(3) Refer to para5-6land |eak test
the refrigeration system

(4) Refer to and purge
the refrigeration system

(5) Refer tF-Q and in-
stall t%e count ercl ockwi se rotation con-
gensEr fan assenbly and fan mounting
racket .

(6) Refer tgiirgure 4-4 and in-
stall the rear top cover.

i ndi cator renpval and installation
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I WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure

i SOFTEN MASTIC

AND REMOVE

" SENSING BULB
FROM BULB WELL

g

to fluorocarbon refrjgerant.
ases (freons). Such™indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environments
where potential freon exposure
may occur.

(7) Refer to[figure 6-2 and charge
the refrigerant system

5-29.  Primary Thermal Expansion Val ve.

a. General. The primary thermal ex-

pansion valve is hernetically sealed and
cannot be repaired.

REMOVE SCREW (4)
WASHERS (4) AND
REMOVE BLOCKOFF

PLATE AND GROMME
3: : \i:'

. PRIMARY THERMAL
EXPANSION VALVE

/A

P

UNSOLDER PIPING
FROM PRIMARY
9% THERMAL EXPANSION

: s - . e . , VALVE

Figure 5-10. Primary thermal
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b. Renoval .

| WARNING I

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
nmade aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant.
ases (freons). Suchindivi-
ual s should be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(1) Refer tjofigurel]6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-4 and renove
the top front cover.

(3?, Refer to f Soften
the mastic in the bulb well _and renove
the expansion valve bulb. Take care to
avoi d damaging the capillary tube.

(4) Rermove the expansion valve
cl anp.

(5) Unsol der the expansion valve
fromthe refrigerant system tubing.

c. Installation.

(1) Refer to[figure 5-10 and mount
the expansion valve agalnst the conpart-
ment wal |l using the mounting clanp.

WARNING l :

1. Brazing operations should
be carried out using approved
eye protection equi pment and
rods not containing cadm um

2. Certain brazing operations
rlrmt/ require nechanrcal venti-
ation.
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3. Local preventive medicine
personnel should be queried if
doubt exists as to rod conpo-
sition or ventilation require-
nents.

(2) Solder the expansion valve to
the refrigerant system tubing.

(3) Refer to para b5-6Jland |eak test
the refrigeration system

(4) Insert approxi rratelly one ounce
of thermal mastic in bulb well. Insert
sensing bulb of expansion valve and nove
bul b back and forth to distribute
mastic. Position bulb aBprom mately one
inch beyond open end of bulb well. ~

(5) Refer to and purge
the refrigerant system

(6) Refer to[figure 4-4 and in-
stall top front cover.

| | wnwuc l

1. Caution should be exer-
cised with fluorocarbon
refrigerant gas (freons) as
they can displace oxygen and
t hereby cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnornalities should be
made aware of the potential
for aggravation of existing
cardiac rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant,
8ases (freons). Such 1ndivi-
ual s should be eval uated by

| ocal nedical authorities be-
fore working in environments
where potential freon exposure
may occur.

(7) Refer to and charge
refrigerant system -
5-30. Quench Thermal Expansion Val ve.

a. General. The quench thermal ex-
pansion. valve is hernetically sealed and

cannot be repaired.
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Renoval

I WARNING '

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-

rhyt hm abnormalities should be
made aware of the potential
for aggravation of existing
cardi ac_rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons). Such indivi-
ual s shoul d be eval uated by

by cause suffocation. | ocal nedical authorities be-
fore working in environments
where potential freon exposure
may occur.

2. Personnel with a history
or other evidence of cardiac

REMOVE SCREW (1)
WASHER (1)
CLAMP (1)

NOTE: UNSOLDER JOINTS

REMOVE

SCREW (1) FLUID E -

WASHER (1) PRESSURE ISR . .

SPACER (1) M REGULATOR ) s T 4 @ SCREW (4)
CLAMP (1) B a1 < ) WASHER (4)

wacucrn
RAOIILR

1)
0
SPACER (1
N CLAMP (1)

Figure 5-11. Qu %hf{nal expansion valve and fluid pressure regulator, renova
a ion
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(1) Refer tofigurel6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-4 and renove
the top rear cover.

(3) Refer to Sof ten
the mastic in the bulb well and renpve

the expansion valve bulb. Take care to
avoid damaging the capillary tube.

(4) Renove the expansion valve
cl anp.

(5) Unsol der the expansion val ve
fromthe refrigerant system tubing.

c. Installation.

(1) Refer to[figure 5-11 and nount
the expansion val ve against the conpart-
ment wall using the nounting clanp.

I WARNING I

1. Brazing operations shoul d
be carried out using approved
eye protection equipment and
rods not containing cadm um

2. Certain brazing operations
ray_ requi re nmechanical venti-
ation.

3. Local preventive nedicine
personnel shoul d be queried if
doubt exists as to rod conpo-
sition or ventilation require-
ments.

(2) Solder the expansion valve to
the refrigerant system tubing.

(3) Refer to and | eak
test the refrigerant system

(4) Insert approximtely one ounce
of thermal mastic in bulb well. Insert
sensing bulb of expansion valve and nove
bul b back and forth to distribute
mastic. Position bulb approximtely one
inch beyond open end of bulb well.

(5) Refer to[figure 6-1 and purge
the refrigeration system

(6) Refer tofigure 494 and in-

stall top rear cover.
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I WARNING l

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnormalities should be
nmade aware of the potential
for aggravation of existing
cardiac_rhythm abnornmalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant
ases (freons).  Such indivi-
ual s shoul d be eval uated by
| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(7) Refer to[figure 6-2 and charge

refrigerant system

5-31.

.

Fluid Pressure Regul ator Valve.

General. The fluid pressure reg-

ulator valve is hernetically sealed an
cannot be repaired.

b

Renoval .

I WARNING l

1, Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can displace oxygen and there-
by cause suffocation.

2. Personnel with a history
or other evidence of cardiac
rhythm abnornalities should be
made aware of the potential
for aggravation of existing
cardiac_rhythm abnornmalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant.
ases (freons). Such’indivi-
ual s should 'be eval uated by

| ocal nedical authorities be-
fore working in environments
where potential freon exposure
may occur.
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(1) Refer tlo fiqure]6-1 and dis-
charge the refrigerant system

(2) Refer to[figure 4-4 and renove
the air conditioner top covers.

(3) Refer t—ll and un-
clanp t?1e regul ator valve sensing bul b.
(4) Renove the regul ator valve

mounting clanp.
(5) Unsolder the regulator valve
fromthe refrigerant systemtubi n%. Re-
e

move by drawi nlg the bul’b through t
conpartment wall.

¢c. Installation.

(1) Refer to and nount
the fluid pressure regulator against the
conpartment wall using the mounting

cl anmp.
| WARNING '

1. Brazing operations should
be carried out using approved
eye protection equi pment and
rods not containing cadnium

2. Certain brazing operations
?ay. require mechanical venti-
ation.

3. Local preventive medicine
personnel should be queried if
doubt exists as to rod conpo-
sition or ventilation require-
ments.

5-28

(2) Solder the pressure regul ator
to the refrigerant system tubing.

(3) Feed the sensing bul b through
the compartment wall and clanmp in place.

(4) Refer to para b-6land |eak test

the refrigeration system

(5) Refer to and purge
the refrigeration system

(6) Refer t@ figure 4-4 and in-
stall the top covers.

| WARNING l

1. Caution should be exer-
cised with fluorocarbon re-
frigerant gas (freons) as they
can di spl ace oxygen and there-
by cause suffocati on.

2. Personnel with a history
or other evidence of cardiac
rhyt hm abnormalities should be
made aware of the potential
for aggravation of existing
cardiac_ rhythm abnormalities
or the induction of arryth-
mas, as a result of exposure
to fluorocarbon refrigerant.
ases (freons).  Such indivi-
ual s shoul d be eval uated by

| ocal medical authorities be-
fore working in environnents
where potential freon exposure
may occur.

(7). Refer to[figure 6-2 and
charge the refrigerant system
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CHAPTER 6
REPAI R | NSTRUCTI ONS

Section I.

6-1. Ceneral.

The refrigerant system illustrated
by the refrigerant flow diagram (figure
5-1), is a nechanical, vapor cycle type
circuit consisting of the evaporator,

t hermal expansion val ve, notor-conpres-
sor, condenser, and the necessary valves
and cutout devices for automatic contro
during operation. The thermal expansion
val ve rel eases high-pressure liquid re-
frigerant into the evaporator at reduced
pressure.  The liquid refrigerant begins
to vaporjze by absorbing heat fromthe
air passing over the external surface of
the evaporator coil. The heated vapor
I's sucked out of the evaporator section
b% the notor-conpressor and forced into
the condenser section under high pres-
sure where it is cooled and condensed
back into a liquid. The heat released
during condensation is carried off by
the condensing air stream The liquid
refrigerant fl'ows from the condenser to
a receiver, to a subcooler, and then to
the thermal expansion valve. If the
tenperature control swtch (evaporator
return air thernmostat) beconmes satis-
fied, or the evaporator return air tem
perature is lower than the contro

switch set point, the refrigerant system
will switch to a bypass condition. ~The
tenperature control switch will activate
the normal | y-open Iiquid bypass solenoid
valve, closing the valve, and therefore
shutting off the evaporator section of
the unit. The notor-conmpressor wll
continue to punp as usual and the suc-
tion pressure wll begin to drop. Wen
it reaches apprOX|nateIY 58 psig (400
kPa), the pressure regulating valve wll
start to open in an effort to maintain
the suction pressure above 55 psig (380
kPa) (approximtely). As the suction
tenperature increases, due to the pres-
sure regulating valve opening, the

REFRI GERATI ON SYSTEM

quench expansion valve will start to
meter liquid refrigerant into the suc-
tion line in an effort to maintain the
suction tenperature bel ow 75°F (24°Q)
(approxi mately), or 30°FE (-1°C) super-
heat (approximtely). This action (the
pressure regul ator and quench val ve ac-
tions) is totally automatic and also may
occur at extreme conditions in an at-
tenpt to maintain the suction pressures
(even during the cooling nndeL at a
condi tion above 55 psig (380 kPa) and
the suction tenperatures (measured at
t he quench bulb well) below 75°F 324°Cy
The condenser |ouvers are operated by a
refrigerant powered piston |ocated in
the high pressure part of the system
This piston should be ful Izy ext ended
(louvers open at 80°F (27°C) -
proxi mately) at 250 psig (1140 kPa) head
pressure and fully closed at 165 RSIg
#1140_kPa). Failure to performthis
unction could result in icing of the
evaporator coil and/or cutout on the |ow
pressure cutout.

6-2. Pressure Testing the Refrigerant
System

~a. Ceneral. A pressure test WII
indicate whether the air conditioner is
operating at normal or at_ abnormal pres-
sures. en the air conditioner is not
ogeratlng at normal pressures, the cause
shoul d be ascertained and corrected.

Rﬁf etr to[fabl'e 5-1 for troubl eshooting
chart.

b_.f Sysherrrl] Predslsure Test. Renove
caps from hi and | ow pressure service
val ves [I:EZ%EBG), connect suction and
di scharge pressure gages to their re-
spective service valves. Conpare the
gage reading with the normal range of
system pressure shown in

6-1
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Tabl e

6-1. Normal Operating Pressures.

Outdoor Ambient Temperature

50° F(10°C) 75°C (24°C) 100°F (38°C) 120 °F (49°C)

At 90° F (32°C) DB return air to unit
Suction 58-65 psi 58-70 psi 60-75 psi 75-90 psi
Pressure (400-450 kPa) (400-485 kPa) (255-295 kPa) (515-620 kPa)
Discharge 125-160 psi 175-210 psi 255-295 psi 370-4 10 psi
Pressure (860-1100kPa) (1200-1450kPa) (1750-2025kPa) (2550-2825kPa)

At 80 °F (27°C) DB return air to unit
Suction 58-65 psi 58-70 psi 60-75 psi 65-75 psi
Pressure (400-450 kPa) (400-485 kPa) (415 -515kPa) (450-515 kPa)
Discharge 120-155 psi 170-205 psi (250-290 psi 370-410 psi
Pressure (825-1070kPa) (1170-1415kPa) (1725-2000kPa) (2550-2825kPa)

6-3. Servicing Refrigerant System

WARNING

1. Caution should be exercised with flu-
orocarbon refrigerant gas (freons) as they
can displace oxygen and thereby cause suf-
focation.

2. Personnel with a history or other evi-
dence of cardiac rhythmabnormalities
should be made aware of the potential for
aggravation of existing cardiac rhythm
abnormal ities or the induction of arryth-
mas, as a result of exposure to fluorocar-
bon refrigerant gases (freons). Such indi-
vidual s should be evaluated by |ocal
medi cal authorities before working in
environnents where potential freon expo-
sure may occur.

3 Ceneral. When the air conditioner nmust undergo
mai ntenance that requires opening the system the system
must be discharged with a recovery/recycling unit prior to
mai ntenance, then |eak tested and purged, a new dehydrator
installed, and the system charged after nmmintenance. Basic
procedures involved in servicing the refrigerant systemare
as follovs:

6-2  Change 4

b.  Discharging System Refer t¢ fiqure 6-1 for

instructions on discharging the refrigerant system

¢.  Testing System for Leaks. Refer {0 paragraph b-6
and leak test the refrigeration system

d. Purging the Refrigerant System Refer to figure
6-1 and purge the refrigerant system

e.  Charging the System Refer t@ figure 6-2 for

instructions on charging the systemwith refrigerant.

6-4. Repairing Refrigerant Leaks.
o Locate |eakTpara >-6).

b.  Discharge system[{fiqure 6-1 ).
recharge system (figure 6-72).

repair leak. and

NOTE

If soldering is necessary on any part of the sys-
tem a constant purge of dry nitrogen must be
fed through the system being soldered to prevent
scale formation within the system

6-5. Decontanination.

a. General. The conpressor is a hernetically sealed
unit and cannot be




HIGH
PRESSURE
OSE

HIGH PRESSUR
SERVICE VALVE

OW PRESSURE
gERVlCE VAI.VE

(Y YR Y, QTEA
LVE 91 Liv

PROTECTIVE
CAPS

HOSE CONNECTION
PROTECTIVE CAPS

NOTE

I'N ACCORDANCE W TH ENVI RONMENTAL PRO-
TECTI ON AGENCY REGULATI ONS REFRI GERANTS
CANNOT BE DI SCHARGED I NTO THE ATMO
SPHERE. A REFRI GERANT RECOVERY & RECY-
CLING UNF'T MUST BE USED WHENEVER DI S
CHARG NG THE REFRI GERANT SYSTEM

OPERATI ON OF THE RECOVERY/ RECYCLING UNIT
MJST BE BY AUTHORI ZED PERSONNEL ONLY

TO DI SCHARGE SYSTEM

REMOVE ACCESS COVER. REMOVE LOW PRESSURE
CHARG NG VALVE CAP. ATTACH A SUI TABLE
HOSE TO CHARG NG VALVE. CONNECT AND
OPERATE A RECOVER/ RECYCLING UNIT IN
ACCORDANCE W TH THE MANUFACTURER' S

I NSTRUCTI ONS.
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CHARGING
MANIFOLD

TO PURGE SYSTEM

REMOVE HI GH PRESSURE CHARG NG VALVE CAP.

CONNECT VALVE TO A CYLINDER OF DRY NI TRO

CGEN. ATTACH A SU TABLE DI SCHARGE HCSE TO
LOWV PRESSURE CHARG NG VALVE. OPEN N TRO-

GEN VALVE AND ALLOW NI TROGEN TO FLOW
THROUGH SYSTEM UNTI L ALL MJ STURE | S
FORCED QUT. CLOSE N TROGEN CYLI NDER
VALVE.

TO EVACUATE SYSTEM

CONNECT A VACUUM PUMP TO HI GH AND LOW
PRESSURE CHARG NG VALVES. START VACUUM
PUMP AND RECORD TI ME FOR MAXI MUM VAC

UUM READI NG ON GAGE. CONTI NUE EVACUAT-

ING FOR EQUAL PERIOD OF TIME. STOP PUMP AND
OBSERVE GAGE. | F VACUUM HOLDS FOR A TI ME
EQUAL TO PUMP DOMWN TI ME, EVACUATION IS
SATI SFACTORY. SEE FI GURE 6-2 FOR CHARG NG
SYSTEM

Figure 6-1. Discharging and purging refrigerant system

Change4 6-3
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6-4 Change 4

NOTE:

NOTE:

STEP 1.

STEP 2.

STEP 3.

STEPS 1,2,3 AND 4 APPLY ONLY TO A COVPLETELY
EVACUATED SYSTEM A FULLY CHARGED SYSTEM CON-
TAINS 11.5 + .5 POUNDS (5.23 + .23 KG OF REFRI GERANT
22. TO ADD REFRI GERANT TO AN | NCOWPLETELY
CHARGED SYSTEM REFER TO STEP 5.

WHENEVER AVAI LABLE, USE RECYCLED REFRI GERANT
FOR CHARG NG THE REFRI GERATI ON SYSTEM

REMOVE SERVI CE VALVE ACCESS COVER. REMOVE
VALVE CAPS AND LOOSELY CONNECT CHARG NG MAN -
FOLD SERVICE LINES TO AIR CONDI TI ONER CHARG NG
VALVES. ATTACH LI NE FROM REFRI GERANT DRUM TO
MANI FCLD.

OPEN REFRI GERANT DRUM VALVE AND MANI FCLD
VALVES AND PURGE AIR BOTH FROM MANI FOLD AND
SERVICE LINES. TIGHTEN SERVICE LINE CONNECTI ONS
AT CHARG NG VALVES AND CLOSE LOW SIDE VALVE ON
CHARG NG MANI FQLD.

PGOSI TI ON REFRI GERANT DRUM UPSI DE DOAWN ON A
SCALE. OPEN Al R CONDI TI ONER HI GH PRESSURE
CHARG NG VALVE AND CHARGE SYSTEM UNTI L SCALE
| NDI CATES A FULL CHARGE, THEN CLOSE BOTH HI GH
PRESSURE CHARG NG VALVE AND DRUM VALVE. DI S-
CONNECT CHARG NG LINES UNLESS. DUE TO PRESSURE
EQUALI ZATION IN DRUM AND Al R CONDI TI ONER SYS-
TEM A FULL CHARGE IS NOT MEASURED. THEN PRO-
CEED TO STEP 4.

Figure 6-2. Charging refrigerant system (Sheet 1 of 2)



repaired. An inoperative compressor is usually due to a
mechanical failure or motor burnout. If the conpressor is
mechani cal 'y frozen or sustains a motor burnout, it must he
replaced. A compressor failure generates high tenperature
causing a breakdown of oil, refrigerant and motor insula-
tion, with the resulting formation of acid, noisture, and
sludge. These products are extremely corrosive and nust he
flushed fromthe systemor repeated burnouts will occur.

b. Procedure.

(1) Discharge system and purge with nitrogen
(110 b )

(2) Rermove defective notor-conpressor
(figure 5-2).

(3) Renpve dehydrator (figure 5-7)).

(4) Wth conpressor out of system purge all
lines with dry nitrogen.

(5) Install a new conpres$§or (figure 5-2) con-
taining a full and proper oil charge.

(6) Install new dehydrator (flgure 5-7].] In step

(10) this dehydrator will again be replaced.

STEP 4.

TM 5-4120- 361- 14

(7) Triple evacuate systemand charge with
refrigerant R22.

(8) Start air conditioner [{figure Z-b) and operate
unit for 24 hours.

(9) Discharge systemand purge with nitrogen
| g 6- 1)) .

(10) Install new dehydrator (frgure 5-7).

NOTE

Vhenever available, use recycled refrigerant for
charging the refrigeration system

(11) Evacuate system and recharge with refriger-

ant [(fiqure 6-7).

(12) Operate air conditioner.

6-6. Evaporator and Condenser Coils.
a. Inspection. Inspect coils for damaged tubing and

bent fins. Inspect threaded holes for damaged or stripped
threads.

POSI TI ON_ REFRI GERANT DRUM UPRI GHT ON SCALE
WTH LINES CONNECTED FOR GAS CHARG NG

| F THE

VE|l GHT OF REFRI GERANT TO FULLY CHARGE THE SYS-
TEM |S KNOAN, OPERATE AIR CONDI TIONER W TH CON-
TROLS SET FOR MAXI MUM COOLI NG OPEN REFRI GER-
ANT DRUM VALVE, LOW PRESSURE CHARG NG VALVE,
AND LOW SI DE MANI FOLD VALVE. CONTI NUE OPERA-
TION UNTIL THE SYSTEM IS FULLY CHARGED, THEN
CLOSE VALVES. STOP AR CONDI TI ONER OPERATI ON
AND DI SCONNECT CHARG NG LI NES.

STEP 5.

TO ADD REFRI GERANT TO SYSTEM W TH LOW CHARGE

AS | NDI CATED BY BUBBLES IN LIQUID SIGHT | NDI CA-

TOR:

W TH REFRI GERANT DRUM UPRI GHT, CONNECT LI NES
FOR GAS CHARG NG THROUGH LOW SI DE MANI FOLD
VALVE. PURGE CHARG NG LINES BY LOOSELY COM
NECTI NG LI NE AT DRUM VALVE AND SLI GHTLY OPEN

I NG AIR CONDI TI ONER CHARA NG VALVES. Tl GHTEN
LI NE AT DRUM VALVE. OPERATE Al R CONDI TI ONER

W TH CONTROLS SET FOR MAXI MUM COCLI NG  OPEN
REFRI GERANT DRUM VALVE, LOW SIDE MAN FOLD
VALVE, AND LOW PRESSURE CHARG NG VALVE ON AIR
CONDI TI ONER.  CONTI NUE OPERATI ON UNTI L BUBBLES
NO LONGER APPEAR IN SI GHT | NDI CATOR. THEN CLOSE
LOW PRESSURE CHARG NG VALVE ON Al R CONDI -

TI ONER. REPEAT CHARG NG | F BUBBLES REAPPEAR | N
SI GHT | NDI CATOR. VWHEN BUBBLES DO NOT REAPPEAR
AFTER 15 M NUTES OF OPERATION, THE SYSTEM IS
FULLY CHARGED. CLOSE CHARG NG VALVES AND DI S-

CONNECT LI NES.

Figure 6-2. Charging refrigerant system (Sheet 2 of 2)

Change4 6-5
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b. Repair. Repair any |eaks.
Straighten bent fins. Repair or replace
damaged tubing if possible. Replace
coil if repair is not practical.

6-7. Solenoid Val ve.
a. Ceneral. Replaceable parts are

the coil bonnet assenbly, diaphragm and
the preformed packing. = See[flIgure 6-3]

Coil Replacenent.

b Repl ace coil
as follows:

(1? Remove el ectrical connector
from sol enoid val ve | eads.

Figure 6-3.

6-6

\

~(2) Renpve nut on top of valve
housing. Lifting housing and coil as-
senbly from bonnet assenbly.

(3) Renove coil from housing.
(4) Install coil bottomplate wth
edge upward.

(5) Install lower coil sleeve with
flange at bottom Install coil wth
| ead exits at bottom

(6) Install coil spring with flat
edges upward and upper coil sleeve with

COIL

DIAPHRAGM
PERFORMED PACKING
BONNET ASSEMBLY

W N -

Sol enoi d val ve, expl oded view



flange at top.

Sl eeve passes through
the coil

spring.

(7) Install coil housing, data
plate, and nut.

6- 8. Fan Mbtors.

a. General. Except for the shaft on
the rotor, the condenser fan motors and
the evaporator fan motor are identical,
therefore, the follow ng instructions
apply equally to either motor.

b. Disassenbly. Refer tol[figure 6-4]
and di sassenble notor as foll ows:

T™M 5-4120-361-14

(1) Renove four screws (1). Re-
move end bell (2).

(2) Renove end bell bearing (3).
(3) Renove rotor (4).

(4) Renpve four screws (5). Re-
move end bell (6) fromstator (7).

(5) Remove screw (8) and loop clanp
(9)b. Renmove screws (10) and renove
cable (11) from notor.

6) Renove bearin 12) and spacer
(13) Frc)>m end bell 6).g (12) P

Figure 6-4.

Fan motor exploded view

6-7
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é?) Refer to[paragraph 4-20]and 4-
22 and remove screws (14), thernmal pro-
tectors (15) and housing (16).

¢c. Cdeaning. Inspection and Repair.
Clean, i1nspect and repair parts as fol-

| ows
| WARNING I

Dry cleaning solvent, P-D- 680,
used to clean parts, is poten-
tially dangerous to personnel
and property. Avoid repeated
and prol onged skin contact.

Do not use near open flame or
excessive heat. Flash gm nt
of solvent is 100° - 138°F
(38° - 59°C).

_ (1) dean netal parts with clean-
ing solvent (Fed. Spec. P-D-680). W pe
Olf r?l ectrical parts with a clean
cloth.

(2) Inspect wiring for damaged in-
sulation and broken wiring. Repair dam
aged insulation.

(3) Inspect connector for damage.
(4) Inspect bearing for wear, gal-

ling or flat spots. Replace defective
beari ngs.

6-8

(5) Inspect shaft for gouges or
\f/\ortn bearing surface. Repalr mnor de-
ects.

(6) Inspect stator for damaged,
broken or shorted wiring.

d. Assenbly. Refer t
and assemble motor as foll ows:
(1) Install thernmal protectors

515),_ housing (16), and screws (14), as
escribed in_paragraph 4-20] and 4-22.

2) Install spacer (13) and bear-
ing (%2)) in end berl)l (23).)

(3) Install cable ends using screws
(10).

_(4?I Attach end bell (6) to stator
(7) with screws (5).

) (5) Attach cable (11) to stator (7)
with clanp (9) and screws” (8).

(6) Install rotor (4) in notor.
(2) (7) Install bearing (3) in end bell

) (8) Attach end bell (2) with screws
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APPENDI X A
REFERENCES

Fire Protection.
TB 5-4200-200-10 Hand Portable Fire Extinguisher for Arny Users

Lubri cati on.

C9100 L Fuel' s, Lubricants, Ols and Waxes
Pai nti ng.

T™ 9- 213 Painting Instructions for Field Use
Mai nt enance.

TM 5-4120-361-24P  Organi zational, Direct and General Support Maintenance
Repair Parts and Special Tool List for Ar Conditioner,
Horizontal, Conpact, 36,000 BTUH

T™ 38- 750 Arny Mai ntenance Managenment System
T™M 750- 244- 3 Procedures for Destruction of Equipment to Prevent
Eneny Use

Fed. Spec. P-D-680 Dry O eaning Sol vent

Shi pment and St orage.
T™ 740-90- 1 Admi ni stration Storage of Equipnent

A-1/ (A2 bl ank)
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APPENDI X B
COMPONENTS OF END | TEM LI ST

Section I.

1. Scope.

This appendix lists integral conpo-
nents of and basic issue items for the
air conditioner to help you inventory
items required for safe and efficient
operation.

2. Ceneral.

This Co
divided into

onent of End ItemList is
he follow ng sections:

a. Section Il. Integral Conpo-
nents of the End Item These itens,
when assenbl ed, conprise the air condi-
tioner and nust acconpany it whenever it
is transferred or turned in. The il-
lustrations will help you identify these
items.

b. _Section Ill. Basic Issue
[tenms. These are the mninmum essential
items required to place the air condi-
tioner in operation, to operate it, and
to performenergency repairs. Al though
shi pped separately packed, they nust ac-
conpany the air conditioner during oper-
ation and whenever it is transferred be-
tween accountable officers. The il-
lustrations will assist you with hard-
to-identify itenms. This manual is your
authority to regﬁ}smlon repl acenmen
B11, based on TOE/ MICE authorization of
the end item

3. Explanation of Colums.

a. I'llustration. This colum is

di vided as foll ows:

_ (1) Figure Number. Indicates
the figure nunmber of the illustration on
which the itemis shown.

- (2) Item Nunber. The nunber
used to identify itemcalled out in the
illustration.

| NTRODUCTI ON

b. National Stock Nunber. Indi-
cates the National stock nunmber assigned
to the itemand which will be used for
requi sitioning.

c. Part Nunber. Indicates the
primry nunber used by the manufacturer,
which controls the design and character-
istics of the itemby nmeans of its en-
gi neering draw ngs, specifications,
standards, and inspection requirenents
to identify an itemor range of itens.

d. Description. Indicates the
Federal itemnane and, if required, a
m nunum description to identify the
Item

e. Location. The physical |oca-
tion of each itemlisted iS given in
this colum. The lists are designed to
inventory all items in one area of the
maj or item before noving on to an adja-
cent area.

f. Usable on Code. “USABLE O\
codes are included to help you identify
whi ch conponent itenms are used on the
different nodels. ldentification of the
codes in these lists are:

Code Used On
DBK Model CH436-1
DBJ Model CH636-1

_ antity Required (Qy Reqd).
This gol ur?tnJ Iistg thg quantgtyy_of %a)ch
i_%emreqmred for a conplete major
item

h. Quantity. This colum is |eft
bl ank for use during an inventory.
Under the Recv’'d colum, list the quan-
tity you actually receive on your major
item = The Date colums are for your use
when you inventory the major itemat a
| ater date; such as for shipment to an-
other site.



¢-d

(L

(2)

(3)

(4) (5)

(6)

(7)

Illustration (8)
Quantity
(a) (b) INational Part No. Description Location |Usablej Qty
Figure | Item | Stock On Reqd | Rec'd ] Date | Date | Date
No. No. No.
Section II.
INTEGRAL COMPONENTS OF END ITEM
NONE
Section III.
BASIC ISSUE ITEMS
Connector DBJ/DBK 1
TM5-4120-361-14 Technical Manual DBJ/DBK 1
TM5-4120-361-24P Technical Manual DBJ/DBK 1
Installation parts DBJ/DBK
consisting of:
13216E6137 Mount, Resilient 2
13216E6153 Tube, Elastomeric 1
13216E6152 Spacer 1
13216E6138-2 Washer 1
MS90726-65 Screw 1

¥T-19€-0¢1¥ -9 N1
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APPENDI X C
ADDI TI ONAL AUTHORI ZATI ON LI ST
Section |. | NTRODUCTI ON
1. Scope. equi pment. If itemrequired differs
) _ _ o for different nodels of this equip-
_ Thi s appendix |ists additional ment, the nodel is shown under the
itens ?/ou are authorized for the sup- “Usabl e on” heading in the description
port of the air conditioner. colum. These codes are identified as:
2. Ceneral.
Code Used On
This list identifies itens that do
not have to acconpany the air condition- DBK Model CH436-1
er and that do not have to be turned in DBJ Mdel CH636-1
with it. These itens are all author-
ized to you by CTA, MICE, TDA, or JTA (1) (2) (3) (4)
3. Explanation of Listing. DESCRI PTI ON
_ _ NATI ONAL
. National stock numbers, d_escrIP- STOCK PART NUMBER USABLE U M Y
tions, and quantities are provided to NUVBER & FSCM ON CODE ASFH
hel p ?/ou identify and request the addi-
tional items you require to support this NONE

C 1/ (G 2 bl ank)
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APPENDI X D
MAI NTENANCE ALLOCATI ON CHART

Section |I.

D-1. CGeneral

a_  This section provides a genera
explanation of all maintenance and re-
pair functions authorized at various

mai nt enance | evel s.

b. The Mintenance Allocation Chart
(MAQ) in Section Il designates overal
responsibility for the performnce of

mai nt enance functions on_the identified
end itemor conponent. The inplenen-
tation of the maintenance functions upon
the end itemor conponent will be con-
sistent with the assigned maintenance
functions.

c. Section Ill lists the special
tools and test equi pment required for
each maintenance function as referenced
from Section I1.

~d.  Section IV contains supplenenta
instructions on explanatory notes for a
particular naintenance function

D2 . Muintenance Functions.

a. lnspect. To determine the ser-
viceability of an |ten1by conparing its
physical, mechanical and/or electrica
characteristics with established stan-
dards through exami nation.

b. Test. To verify serviceability
and detect incipient failure by neasur-
ing the mechanical or electrical char-
acteristics of an item and conparing
those characteristics with prescribed
standar ds.

~ C. Service. Operations required per-
iodically to keep an itemin proper
operating condition, i.e., to clean (de-
contam nate), to preserve, to drain, to
ﬁalnt, or to replenish fuel, lubricants,
ydraulic fluids, or conpressed air
suppl i es.

d. Adjust. To naintain, within pre-
scribed limts, by bringing into proper
or exact position,” or by setting the op-
erating characteristics to specified
par amet ers.

| ntroduction

e. Align. To adjust specified vari-
abl'e ele#%nfs of an"itemto bring about
optimum or desired performance

f. Calibrate. To determne and cause
corrections to be nade or to be adjusted
on instrunents or test measuring and di-
agnostic equi pnents used in precision
measurement.  Consists of conparisons of
two instruments, one of which is a cer-
tified standard of known accuracy, to
detect and adLust any discrepancy in the
accu&acy of the instrunment being com
par ed.

. _Install. The act of enplacing,
seating, or fixing into position an
item part, or nodule (component or as-
senbly) in a manner to allow the proper
functioning of an equipment or system

h. Replace. The act of substituting
a serviceable like type part, subassem
bly, or nodule (component or assenbly)
for an unserviceable counterpart.

i. Repair.  The application of main-
tenance services (inspect, test, ser-
vice, adjust, align, calibrate, or re-
pl ace) or other naintenance actions
(wel ding, grinding, riveting, straight-
ei ng, faC|n?, remachi ning, or resurfac-
!ng? to restore serviceability to an
item by correcting specific damage,
fault, malfunction, or failure in a
part, subassenb!y, modul e (conponent or
assenbly), and item or system

j. Qverhaul. That maintenance effort
(services actions) necessary to restore
an itemto a conpletely serviceabl e/ op-
erational condition as prescribed by
mai ntenance standards (i.e., DMAR) in ap-
ﬁro riate technical publications. Over-

aul is nornally the hi ghest degree of
mai nt enance performed by the Arny.
Overhaul does not normelly return an
itemto like new condition.

k. Rebuild. Consists of those ser-
vices/actions necessary for the restora-
tion of unserviceable ‘equipnent to a
l'i ke new condition in accordance wth
orjP|naI manuf acturing standards. Re-
buil'd is the highest degree of materie

D1
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APPENDI X D ( Conti nued)

mai ntenance applied to Arny equi pment.
The rebuild operation includes the act
of returning to zero those age neasure-
ments. f(h_ours/m les, etc.) considered in
classifying Arny equi pments/conponents.

D3. Colum Entires Used in the MAC.

a Colum 1, Goup MNumber. Colum 1
ts group nunbers, the purpose of

ich i's to identify conponents, assem
es, subassenblies, and nodules with
he next higher assenbly.

b. Colum 2. conponent/ Assembly.
Colum 2 contalns the nanmes of ~conpo-
nents, assenblies, subassenblies, and
m)d(leI es for which maintenance is author-
i zed.

¢. Colum 3, Mintenance Functions.
Colum 3 lists the functions to be per-
formed on the itemlisted in colum 2.
(For detailed explanation of these func-
tions, see paragraph B-2.)

d. Colum 4, Mintenance Level. col-
um 4 specifies, by the listing of a
work time figure in the approPrlate sub-
colum(s), the lowest level of mainte-
nance authorlzed to performthe function
listed in colum 3. This figure repre-
sents the active time required to per-
form the maintenance function at the in-
dicated level of naintenance. If the
number or conplexity of the tasks within
the |isted maintenance function vary at
di fferent maintenance |evels, appropri-
ate work time figures will be shown for
each level. The nunber of man-hours
specified by the work time figure repre-
sents the average tinme required to re-
store an item (assembly, subassenbly,
conponent, module, end item or system
to a serviceable condition. The synbol
designations for the various maintenance
| evel's are as follows:

Qperator or crew

0. ... . Oganization naintenance

D-2

F. ... . Direct support nmintenance
Ceneral support mmaintenance

D. ... . Depot maintenance

e. Colum 5, Tools and Equi pment.
Colum 5 specifies, by code, those com

mon tool sets (not individual tools) and
special tools, test, and support equip-

ment required to performthe designated
function.

f. Colum 6, Remarks. This colum
shall contain a [etter code in al pha-
betical order which shall be keyed to
the remarks contained in Section IV.

D4 . Colum Entries Used in Tool and
Test Equi pnent Requi renents.

a. Colum 1, Tool or Test Equi Fmant
Reference Code. ~The tool and tes .
equi pment reference code correlates wth
a maintenance function on the identified
end item or conponent.

b. Colum 2, Mintenance Level. The
| onest |evel of maintenance authorized
to use the tool or test equipnent.

C. Colum 3, Nomenclature. Name or
identification of the tool or test
equi pment .

d. Colum 4, National/NATO Stock
Number. The National or NATO stock num
ber of the tool or test equipment.

e. Colum 5, Tool Nunber.

facturer’s part nunber.

The manu-

Il}VS. Expl anation of Colums in Section

a. _ _Reference Code. The code schene
recorded rn colum b, Section |I.

b. Remarks. This colum lists infor-
maiTon pertinent to the maintenance
function being performed as indicated
on the MAC, Section II.
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Section I1. MAI NTENANCE ALLOCATI ON CHART
36,000 BTU HR Air Conditioner, Compact, Horizontal
(1) (2) - (3) (4 (5) (6)
G oup | Conponent/Assenbly Mai nt enance Mai nt enance Level Tools & Remar ks
Num Functions Equi pnent
ber C O F H D
Air Conditioner | nspect .10
Service .20
Install .75
01 TOP Covers and
Front Louvers
Metal Covers I nspect .10
Service .10
Repai r .25
Repl ace .20
Cover Gaskets | nspect .10
Repl ace .25
Cover Insulation | nspect .10
Repl ace .25
| nformation | nspect .10
Pl ates Service .10
Repl ace .25
Front Louvers | nspect .10
Service .10
Adj ust .10
Repl ace .20
Air Conditioning | nspect .10
Filter Service .40
Repl ace .20
02 Condenser Guard,
Covers,
Ventilation Ar
Filter, & Lifting
Ri ng
Condenser Guard | nspect .10
Service .10
Repl ace .20
SUBCOLOUMNS ARE AS FOLLOAS: C - OPERATOR/ CREW O - ORGANI ZATI ONAL
F - DI RECT SUPPORT H- GENERAL SUPPORT D - DEPOT

| NDI CATES WI/ MH REQUI RED.

D-3



TM 5-4120- 361- 14

Section II.  MAI NTENANCE ALLOCATI ON CHART ( CONT)
36,000 BTUHR Air Conditioner, Conpact, Horizontal
(1) (2) - (3) (9 (5) (6)
G oup | Component/Assenbly Mai nt enance Mai nt enance Level Tools & Remar k
Num Functi ons Equi pment
ber C O F H D
Fabric Cover | nspect .10
Service .10
Repai r .10
Repl ace .20
Ventilation Air
Filter | nspect .10
Service .35
Repl ace .30
Lifting Ring &
Cip | nspect .10
Repl ace 1.0
03 Condenser Fans &
Mbt or Support
Assenbl y
Axi al Fans | nspect .10
SerV| ce 15
Al .25
Rep ace 2.0
Mbt or Supports I nspect 2.0
Repl ace 3.0
04 Condenser Fan
Mot or | nspect .10
Service .15
Test 1.0
Repai r 4.0
Repl ace 2.0
05 Evapor ator )
| npel | er, Housing
and Related Parts
| mpel | er | nspect .10
" Ser\el ce 15
Al .25
Rep ace 2.0
SUBCO_OJI\/NS ARE AS FOLLOWS: C - OPERATOR/ CREW O-

D-4

- DIRECT SUPPORT
| NDI CATES WI/ MH REQUI RED.

H - GENERAL SUPPORT D-

CRGANI ZATI ONAL
DEPOT
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Section I1.  MAI NTENANCE ALLOCATI ON CHART ( CONT)
36,000 BTU HR Air Conditioner, Compact, Horizontal
(1) (2) - (3) . (4) (5) (6)
G oup | Conponent/Assenbly Mai nt enance Mai nt enance Level Tools & Remar ks
Num Functions Equi pnent
ber C O F H D
Housing &
Mounting Base
Assenbl i'es | nspect .10
Repl ace 2.0
06 Evaporat or Mot or | nspect .10
Service .15
Test 1.0
Repai r 4.0
Repl ace 1.5
07 Ventilation Danper
and Actuat or | nspect .10
Service .20
Adj ust .90
Repl ace 1.0
08 Condenser Louver
Actuator & Control
Assenbl y
Louver Control
Cabl es I nspect .15
Service .25
Adj ust .35
Repl ace .50
Cabl e Actuator | nspect .15
Repl ace 8.0
09 Refrigerant Val ves
and Rel ated Tubing
Expansi on Val ves | nspect .15
Test .50
Repl ace 4.0
Sol enoi d Val ves | nspect .15
Tes .25
Repl ace 4.0
Pressure
Regul ating Val ve I nspect .15
Test .50
Repl ace 4.0

SUBCOLOUMNS ARE AS FOLLOWG: C -
DI RECT SUPPCRT

F -

| NDI CATES WI/ MH REQUI RED.

CPERATOR/ CREW O -

H GENERAL SUPPORT

O?GABI ZATI ONAL

DEPOT
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Section Il.  MAI NTENANCE ALLOCATI ON CHART ( CONT)

36,000 BTUHR Air Conditioner, Conpact, Horizontal

(1) (2 - (3) (4 (5)
Goup | Component/Assenbly mai nt enance Mai nt enance Level Tools &
Num Functi ons Equi pment
ber C O F H D
Tubing & Fittings | nspect .10
Repl ace 4.0
10 Dehydrator &
Rel ated Tubi ng
Dehydr at or | nspect .10
Repl ace 4.0
Tubing & Fittings | nspect .10
Repl ace 4.0
11 Pressure Swi tches,

Li qui d Recei ver,
Si ght I ndicator,
Charging Val ves &
Rel ated Tubing

Recei ver | nspect .50

Repl ace 12.0
Sight Indicator | nspect .05

Service .05

Repl ace 12.0
Charging Val ves | nspect .10

Repl ace 4.0
Tubing & Fittings | nspect .10

Repl ace 4.0
Pressure Switches | nspect .10

Test .25

Repl ace 4.0

12 Conpr essor,
Accunul ator, &
Rel ated Parts

Conpr essor I nspect .10
Test .15
Repl ace 12.0
SUBCOLOUMNS ARE AS FOLLOWS: C - OPERATOR/ CREW O- ORGANI ZATI ONAL
F - DI RECT SUPPORT H - GENERAL SUPPCRT D- DEPCT

| NDI CATI-ES WI/ MH REQUI RED.

D-6



T™ 5-4120-361-14

Section Il.  MAINTENANCE ALLOCATI ON CHART (CONT)
36,000 BTUHR Air Conditioner, Conpact, Horizontal
(1) (2) 3 (4 (5) (6)
G oup | Conponent/Assenbly Mai nt enance Mai nt enance Level Tools & Remar k
Num Functions Equi pnent
ber C O F H D
Accumul at or I nspect .10
Servi ce .10
Repl ace 12.0
13 Evaporator & Con-
denser Coils &
Rel at ed Conpart ment
Parts
M st Elimnator | nspect .10
Service .50
Repl ace .10
Coils | nspect .10
Service .15
Repl ace 8.0
Tubing & Fittings | nspect .10
Repl ace 4.0
Conpart ment
I nsul ation | nspect .10
Service 15
Repl ace 2.0
14 Junction Box &
Control Modul e Assy | nspect .10
Service .25
Repl ace .10
Control Mdul e | nspect .10
El ectrical Service .25
Conponent s Test .90
Repl ace 1.0
Junction Box | nspect .10
El ectrical Service .25
Conponent s Test .30
Repl ace 1.0
15 Wring Harness I nspect .25
Test .40
Repai r 1.0
Repl ace 8.0
SUBOO_QJIVNS ARE AS FOLLOMAS: C - OPERATOR/ CREW O- ORGAN ZATI ONAL
- DI RECT SUPPORT H - GENERAL SUPPORT D- DEPOT

| NDI CATES W/ MH REQUI RED.
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Section 1. MAI NTENANCE ALLOCATI ON CHART ( CONT)
36,000 BTUHR Air Conditioner, Conpact, Horizontal
(1) (2) . (3) . (4) (5) (6)
Goup | Conponent/Assenmbly | Maintenance Mai nt enance Level Tools & Remar k
Num Functions Equi pment
ber C O F H D
16 Anbi ent  Ther nost at,
Auxiliary Power
Inlet, and Con-
densate Drain
Assenbl y
Anbi ent
Ther nost at | nspect .10
Switch Test .50
Assenbl y Repl ace 8.0
Inlet Pw
Connect or Assy | nspect .10
Repai r 8.0
Repl ace 8.0
17 Heater, Trans-
former, Rectifier
and Related Parts
Heat er El ement | nspect .10
Test .25
Repl ace 1.0
Thernostatic
Swi tch I nspect .10
Test .25
Repl ace .50
Rectifier | nspect .10
Test .25
Repl ace .50
Tr ansf or mer | nspect .10
Test .50
Repl ace 1.0
Capaci t or I nspect .10
Test .25
Repl ace .25
SUBCOLOUMNS ARE AS FOLLOWS: C - OPERATOR/ CREW O - CORGANI ZATI ONAL
F - DI RECT SUPPORT H - GENERAL SUPPORT D- DEPOT

| NDI CATES WI/ MH REQUI RED.

D8
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MAI NTENANCE ALLCCATI ON CHART ( CONT)

36,000 BTUHR Air Conditioner,

Conpact, Horizontal

F - DIRECT §
. | NDI CATES WI/ MH RE

UPPORT

QUI RED.

H - CGENERAL SUPPORT

D-

ORGANI ZATI ONAL
DEPOT

(1) (2) - (3) (4 (5) (6)
Group | Conponent/Assenbly Mai nt enance Mai nt enance Level Tools & Remar k
Num- Functions Equi prent
ber C O F H D
18 Louver & Condenser
Fan Housing Assy
Louver Assy | nspect .15
Service .25
Adj ust .50
Repai r .50
Repl ace 1.0
Fan Housi ng | nspect .10
Servi ce .25
Repl ace 2.0
19 Housi ng Assenbly
Housi ng Repai r 1.0
Repl ace 24.0
SUBCOLOUNNS ARE AS FOLLOWS: C - OPERATOR/ CREW O-




™ 5-4120- 361- 14

Section I1l. TOOL AND TEST EQUI PMENT REQUI REMENTS
(1 (2) (3 4 (5
Refer- Mainte-
ence nance Nomenclature National/NATO Tool
Code Level Stock Number Number
F Recovery and Recycling Unit, 4130-01-338-2707 (07295)
Refrigerant 17500B
Tool Kit, Service, 5180-00-597-1474
Refrigeration Unit
(SC 5
Soldering Gun Kit 3439-00-930-1638
Section [V. MAINTENANCE ALLOCATION CHART
REFERENCE
CODE REMARKS
No supplenental instructions or explanatory remarks for a particular
mai ntenance function listed in Section Il are required. Al functions are
sufficiently defined in Section I. Due to various methods of installing the
air conditioner, all active time listed for maintenance tasks are wth the air
conditioner in the off-equipment position at organizational user level or in
a repair shop facility.
D-10  Change 4
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APPENDI X E

REPAI R PARTS AND SPECI AL TOOLS LI ST

See TM 5-4120-361- 24P

E-1/ (E-2 bl ank)
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APPENDIX F

EXPENDABLE SUPPLIES AND MATERIALS LIST

Section |. INTRODUCTION

1. Scope.

This appendix |ists expendable supplies and materials
you wll need to operate and mmintain the air conditioner.
These itens are authorized to you by CTA 50-970, Expend-
able Itens (Except Medical, Cass V, Repair Parts, and
Heraldic Itens).

2.Explanation of Colums.

a Colum 1- Itemnumber. This nunber is
assigned to the entry in the listing and is referenced in the
narrative instructions to identify the mterial (e.g., “Use
cleaning conpound, item 5 [App. D).

. Colum 2- Level. This colum identifies the |ow
est level of maintenance that requires the listed item

O Ovganizational Mintenance
F- Direct Support Maintenance

n () &)
NATIONAL
ITEM STOCK
NUMBER LEVEL NUMBER
1 o 4130-00-860-0042
2 F 6830-00-106-1659

¢.  Column 3 - National Stock Number. This is the
National stock number assigned to the item use it to request
or requisition the item

d.  Colum 4 - Description. Indicates the Federal
item nane and, if required, a description to identify the
item The last line for each itemindicates the part number
followed by the Federal Supply Code for Manufacturer
(FSCM in parentheses, if applicable.

e. Colum 5- Unit of Measure (UM. Indicates the
measure used in performing the actual mintenance func-
tion. This measure i s expressed by a two-character al phabet-
ical abbreviation (e.g. ea, in, pr). If the unit of neasure
differs fromthe unit of issue, requisition the lowest unit of
issue that will satisfy your requirements.

4 )]
DESCRIPTION UM
Dust Collecting Adhesive pt
NOTE

Whenever available, use recycled
refrigerant for charging the
refrigeration system.

R-22 (monochlorodifluoro-
methane, CHC

Change 4  F-1/(F-2 blank)

U.S. GOVERNMENT PRINTING OFFICE: 1992 - 654-028/60222
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ALPHABETICAL INDEX

A
Accumul ator, Reroval and Installation.
Adj ust ment :
Condenser Louver Control
Vent Danper Actuator
B
Base Munting Hol e Dinmensions. .
Brazi ng. . . .
c

Capacitors, Renoval and Installation .
Coi | s, Evaporator and Condenser.

Conpressors: _
emoval and Installation .
Test. . . . . . . . .
Conpressor Circuit Breaker, Removal and
I'nstal | ation.

Conpressor Relay, Renoval and Installation .
Condensate VWter Drain Tubes, Renpval and
Installation. . C e e
Condenser Coi | : _
Renmoval and | nst aI lation .
Repair. . Co
Servi ci n% .
Condenser Fabric Cover . . C e
Condenser Fan and Mot or Assenbly, Removal and
Installation. . . o
Condenser Fan Motor Hi gh Speed Rel ay, Renoval
and Installation .

Installation. . e
Condenser Fan Mbotor Ther mal Protector, Renoval
and Installation . . o
Condenser Quard, Renoval and Installation.
Condenser Louver Actuator and Control Renoval

and Installation . . Lo
Control Circuit, Troubl eshoot i ng

Condenser Fan Mtor Low Speed Relay, Rempval and

Control Circuit Breaker, Renpva 'and Installation.

Control Mdule, Renoval and Installation .
Control System Schematic Diagram .

Controls and Instrunents . oo

Cool i ng_Operati on. C e e
Cover, Condenser, Renoval and Installation .
Covers, Top, Renoval and Installation. .
Q/cllng Heater Relay, Renoval and Installation .

D

Daily Preventive Maintenance Service . .

Damaged Threads, Repairing .

Danper Door Vent Screen and Fresh Air F|Iter
Removal and Installation . . . . .
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ALPHABETI CAL | NDEX (Conti nued)

Par agr aph Page
D
Dehydrator, Rermoval and Installation . . . . . . . 5-74 [5-19
Descrlptlon

Air Conditioner. . . 1-5 1-2

Refrigeration System. . . . . . . . . . . . .. B6-1 -
Di fference Between Models. . . . . . . . . . . .. %% [1-4]
Dismantling For Movenent . C e e [Z-15]
Dra)n Ttubes -

erator’'s Maintenance . . . . . . . . . . . .. 3-T]

Tubing Replacement . . . . . . . . . . . . . .. % - 37]

E
El ectrical System M ntenance. . 1-70 [4-15]
Equi pnent Pu)r/pose Capabi|ities and Features . . . -3 1-7]
Equi pment and Serviceability Criteria. . . Co 1-4 1-7
Equi pnent Purpose, Capabilities and Features . 1-5 17
Evaporator Air Inlet and Qutlet Louvers,

Removal and Installation . Co -7 -7
Evaporator Coil, Servici ngE _ . -5 -3
Evaporator Coil and M st i m nator Hol der,

Removal and Installation . . .o G-13| 5G9
Evaporator Fan and Motor Asserrbly Renoval and

Installation. . . A [Z-T15]
Evaporator Fan Mbtor H gh Speed Rel ay ‘Renpval

and Installation . A7 [4-25]
Evaporator Fan Mot or Low Speed Rel ay " Removal

and Installation . . 4727 [4-73
Evaporator Fan Motor Thernmal Protector, Removal

and Installation . D [4-72 [4-T7q
Evaporator Fan Speed Switch, Renoval and

Installation. . Co [4-7%] [4-71
Expansi on Val ves:

rimary Expansion Val ve:

I nspection and Test. . . . - E
Renoval and Installation . . 5-29 -
Quench Val ve, Renoval and Installation . [5-30 [5-25]
F
Fan Mtors, Disassenbly and Reassenbly Coe [6-8 6- 7
Filter, Return Air, SerV|C|ng o Coe e - 1-T
Fitti ngé and Tubes . . P 2 éé 5-/
Fi xed Heater Relay, Rempval and Installation . . . - 1-74
Fluid Pressure Regul ati ng Val ve, Renopval and
Installation. . . e e G-37] 5-27]
G

Gasket s. .
Gound Wre Installation .

N O
e [oe
Eﬂ




ALPHABETICAL INDEX (Continued)

Hardware. . C
Heater Cutout Switch, Removal and Installation .
Heat er El enents, Removal and | nst al lation.
Heat er Rel ay, Renoval and Installation . .
H gh Pressure Cutout Switch, Renmoval and

nstal | ation. : L.
Housi ng Covers, Renoval and Installation .

I dentification and Information Plates.

I nspecti ng and Servicing Equi pment
Qperator’s Inspecting and Servicing.
Organi zational Inspecting and Servici ng

Installation, Air Conditioner. . .

Insul ation and Gaskets .

J

Junction Box, Renmpval and Installation

Junction Box Conmponents, Renoval and Installation.

L

Liquid Line Solenoid Valve:
sassenbly and Parts Repl acenent.
I nspection and Test. . o
Renmoval and Installation .
Liquid Sight Indicator:
erator’s Mintenance .
Rermoval and Installation . . .
Location and Description of Mj or Oonponents .
Low Pressure Cutout Switch, Renoval and

Instal | ation.
Lubrication Instructions
Conpressor
Fan Mbtor.
M
Machi ned and Polished Surfaces, Damaged,
Repai ri ng. Coe e

Mai nt enancé Forns and Records.
Mai nt enance Repair Parts

Direct Support. .

Organi zat i onal Support e
M st "Elimnator, Renpval and Installation. . . .
Mbde Sel ector Switch, Renoval and Installation .
Mobdel Nunbers. . .
Movenent to a New Wrksite .

TM 5-4120-361- 14

Par agr aph

@

(&%
(e

N
Jede
|

i

~
b
U

[ IN
4 13 ko
~flea
83 =2

il

- 19|
- 22|

=%
|5
I~

.\Irj
N O

Bé

-3



TM 5-4120- 361- 14

ALPHABETI CAL | NDEX ( Conti nued)

Namepl at e, Location.

Cperating Controls .
Qper ati on:
In Dusty or Sandy Ar eas.
In Extrenme Col d.
In Extreme Heat. . .
In Salt Water Areas.
OfJeratlng under Rainy or Humid Conditions.
Starting and Qaeratlng Instructlons
For Cooling. . .
For Heating. . .
For Ventilation. .
Stopping I nstructions.
Operator’s Mint enance:
Condenser Fabric Cover .
Drains. oo
liquid Sight Indicator . .
Operator’s Troubl eshooting Chart . .
O gani zational Troubl eshooting Chart

P

Per f ormance Dat a.
Preparation for I\/bvement . .
Pressure Equalizing Sol enoi d Vaive .
Pressure Relief Valve, Removal and Installation.
Pressure Switches, Removal and Installation. .
Pressure Testing the Refri geration System
Preventive Maintenance Checks and Services:
Qperator’'s Daily . .
Organi zat i onal . .
Primary Ther nal Expan5| on Valve, Removal End
Instal | ation. Coe e

Q

Quarterly Preventive Mintenance Services.

Quench Expansion Valve, Rermoval and Install ation .

R

Receiver, Renoval and Installation .
Rectifier and Capamtors Removal and
Instal | ation. Ce e
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ALPHABETI CAL | NDEX (Conti nued)

Ref ri ger ant Syst em
Brazi ng.
Charging. . .
Decont ani nat i on.
Discharging. . . .
Ceneral Descripti on.
Leak Testing. .
Qpeni ng System
Pressure Testing .
Purgin
Removal of Parts.
Repai ring.
Servicing. .
Refri eratlon Fi ow Di agram .
Reinstall ation After Mvenent

Repai r of Damaged Machined and Pol i shed Surfaces .'

Repai ring Damaged Threads. .

Repairing Refrigerant Leaks. . .

Reporting of Equi pment Irrprovements
Reporting of Errors. . . .

Resi stor, Renpval and Installation .

Return Air Filter, Renoval and Installation.
Rust and Corrosion, Renpval. .

Schematic Diagram . C e
Servi ce Val ves, Renoval and Instailation .

SNIMS. . . o v

Sol enoi d Val ves: )
Renoval and Installation .
Repai r.
Spec! al Tool s and Equi pnent:
Direct and Ceneral Support .
Organi zational . .
Starting and QOerau ng “Instructions.
St oppi ng I nstructions.

T

Technical Principles of Qperation. .
Terminal Boards, Removal and Installation.
Tenperature Control Switch, Renoval and

Installation. . . . Co
Testing Refrlgerant System

Leak Test. . . .

Pressure Test.

Par agr aph
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ALPHABETI CAL | NDEX ( Conti nued)

T
Thernostatic Switches:

Condenser Fan Motor.

Heater. . . . . . . . .
Thermal Expansion Val ves:

Primry. Coe

Quench. . . .. .00

Time Delay Relay, Renoval and Installation
Toggle Switch

ntrol Circuit Breaker.

Evaporator Fan Speed . . . . . . . .
Top Covers, Renoval and Installation .
Transfornmer, Renoval and Installation
Troubl eshoot i ng

Direct and Ceneral Support .

Qperator's. . . . . . . ..

O gani zational . .

Tubes and Fittings .

Unl oadi ng Equi pnent .
Unpacki ng Equi prrent .

V
Val ves.
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The Metric System and Equivalents

1 centimeter = 10 millimeters = . 39 inch

1 decimenter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 foet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = . 15 grain

1 dasioram = 10 santiorames = 1 B4 ovaina
4 GOTIgTalll = av CONMMGIams = 4.7 glains

1 gram = 10 decigrams = . 035 ounce
1 dekagram = 10 grams = . 35 ounce

L e

eA A ______ _ a®6 o
1 NSCUWETAIN ¥ 1V GEKAETAmMS & J9.04 ounces

1 centiliter = 10 milliters = . 34 fl. ounce

-1 deciliter = 10 centiliters = 3.38 fl. ounces

1 liter = 10 deciliters = 38.82 f1. ounces
1 dekaliter = 10 liters = 2,64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Sqeare Measure

1'sq. centimeter = 100 sq. miilimeters = . 155 sq. inch

1 sq. decimenter = 100 sq. centimeters = 15.5 eq. inches

1 sq. meter (centare) = 100 oq. decimeters = 10.76 sq. feet

1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sg. fest

1 8q. hectometer (hectare) = 100 sq. dekameters = 2.47 acree
1:sq. kilometer = 100 8q. hectometers = . 386 sq. mile

Cubic Measure

1 cu. centimeter = 1000 cu. millimeters = . 06 cu. inch

1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Approximate Conversion Factors

1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches

a EeVed

1 cun metor = 1000 cu, decimeters = 35 81 cu, faat

avvw O, QULIIARCSWT

= 3221 CU.

To change Te Multiply by - Te change To Maultiply by
inches centimeters 2.540 ounce-inches newton-meters .0070682
feot meters 3056 centimeters inches 394
yards meters 914 meters feet 3.280
miles kilometers 1.608 metlers yards 1.0%4
square inches square centimeters 6.451 kilometers : miles - 821
square feet square meters .093 square centimeters square jnches 158
square yards square meters 838 square meters square feet 10.784
square miles square kilometers 2.5690 square meters square yards 1.188
acres square hectometers 405 square kilometers square miles .388
cubic feet cubic meters 028 square hectometers acres 247
cubic yards cubic meters .765 cubic meters cubic feet 35.315
fluid ounces milliliters 29,573 cubic meters cubic yards 1.308
pints liters 473 “milliliters fluid ounces 034
quarts liters 948 liters pints 2.113
gallons liters 3.785 liters quarts 1.087
ounces grams 28.349 liters gallons 264
pounds kilograms 454 grams ounces 036
short tons metric tons 907 kilograms ‘pounds 2.205
pound-feet newton-meters 1.365 metric tons short tons 1.102
pound-inches newton-meters 11375

Temnerature (Exact)
o r‘ll GHSVWMA W \AdARSWw W)
°F - Fahrenheit 5/9. (afier Ceisius C
temperature subtracting 32) temperature
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