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CONTROLS-AIR CONDITIONING

Cooling and heating equipment is controlled by The Vapor Company's
Nué A3§43331-MDA automatic air conditioning control panel. See Figures 107, 108
and 109.

This panel differs from pre war panels in that it is more fully aute-
matic and requires a minimum operation by the car crew. Once the panel is set
on any given setting, the car temperature is asutomatically controlged and. shifts
from heating to cooling or vice-versa with no attention.

BLOWER FAN SYITCH: A two position ' OFF *" and ‘* NOBMAL ' No. 7122, Cat No. K-2172
is provided. This switch has two sets of contacts. It places the panel in oper-
ation and provides one speed operation of the blower fan. In the off position all
contacts are open. With the blower fan relay de-energized. its contacts open cir-
cuits to cooling and overhead heat. Floor heat remains under control of the 509
layover thermo. In the ‘* NORMAL: “ position. contacts close, energizing the blow-
er fan relay and exhaust fan and fan runs at full speed.

TEMPERATURE SELECTOR SWITCH: A three positien " NIGHT “. ' COOLER ', and

“ WARMER " temperature selector switch is provided to allow temperature selecti-
vity. The switch is divided into two circuits. One circuit operates to place
one of three resisteors in series with the overhead heat compensating tube heater
windings This tube without compensation. regulates at 76", With the temper-
ature switch set in the ' NIGHT = position. a circuit is made through a 2550 AP
resistor to the tube heater winding. This applies 11° of heat electrically to
the. tube and it operates at 65° ambient temperature. In the '"COOLER " positionm
a circuit is completed through a second 2550 AP resistor which also applies 11°
of electrical heat and the tube again operates at 65°,

In the ~ WARMER "~ position a circuit is completed through a 2550 AG
resistor which applies 2° of heat electrically and the tube operates at 74°.

Thus overhead heat iz maintained at
65° on the *NIGHT ' setting 652 on ~ COOLER ' setting, 74 on '* WARMER " setting.

The other switch circuit operates in.series with the heater winding of
three compensating tubes. (See Figure 110) Cooling 769 -Cooling Modulatien 78°
and Heating Interlock 74° tubes These tube heater windings are in series and on
any one setting of the temperaturs switch will have the same heat applied electri-
cally (tube heater windings are of equal resistance 600 Ohm) but because of dif-
ference in uncompensated regulating point they will regulate at different temper-
atures as follows.

Poi. of Elect. Heat Cocling Tube CM Tube, Heating Interlock
Switch Applied Beg. at Reg. at Reg. at
NIGHT T 69° 71° 67°
COOLER 7 69° 71 67°
WARMER 2 74° 76° 129
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- WATTAGE REGULATCR: A wattage regulator is provided to supply a measured quantity of heat to com-
pensating thermo tubes over a wide range of battery voltage.

The

wattage regulator consists of a special 300° mercury tube, a shunt relay and neces-

sary resistors. . The wattage regulator functions as follows: (see Figure 111).

g ; i : s :
Mhen blower fan switch is turned to the “ Normal " position contact energizes the

1.

. blower fan relay.

2. Blower fan relay contacts complete a circuit through twn 1000 Ohm resistors to en-
‘ergize the coil of the wattage regulator relay. The 300° mercury tube is connected
in parallel with.the coil of the wattage regulator relay. This tube will be open
since.the tube is affected very little by ambient temperature but responds quickly

i to electrically applied heat.

3. Contacts -of the wattage regulator relay close completing a circuit to all compen-
sating thermo tube hﬁater windings and to the heater winding of the 300® wattage
regulator tube.

4. .When voltage is below 56 volts the mercury in the wattage regulator tube will not
rise far enough to complete this tube circuit and .the full applied voltage passes

: to compensating tube heater winding circuits,
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5. When applied voltage exceeds 56 volts the mercury 'in.the wattage regulator tube
-shorts.the coil of the wattage regulator relay. The contacts of the regulator re-
lay open and the voltage is removed from compensating-thermo tube heater winding
circuits ‘and .the heater circuit of .the 300° wattage regulator tube.

- 6. When voltage .is removed from the wattage regulator tube heater circuit;.the mercury
falls until.this tube circuit 1s afain open, allowing the coil of the wattage regu-
lator relay to become energized. closing its contacts.

7.-.Thus with battery voltage-above 56 volts the wattage regulator relay cycles-its
contacts uTen and closed, supplying voltage to maintain heating -of compensating
- ‘tubes equal to.that given by a constant supply.at 56 volts.

NOTE: It is important that the 600 Ghm resistor be maintained in series with the heater winding
of. the 300" wattage regulator tube. A change in-this resistor will change the equivalent opera-
ting voltage of tube heater circuits,

QUISIDE -SELECTOR RELAY - The outside selector relay is controlled by a single 502 thermo located
'in the fresh air stream;.This tube is in series with the coil of .the ocutside selsctor relay.

‘When .the air being drawn into the car is-.above 507 the outside selector relay is energized.

With the relay energized its contacts make circuits to

LI lead of Compressor motor panel.
- B to cooling and heat interlock circuits,
B to 0% layover tube (with emergency heat switch in normal position).

- Thus with outside air temperature-.above 50° cooling is available dependent upon
cooling tubes. COwverhead heat is available governed.by.the overhead Leat tube %Encated in the
duct). .The heating interlock tube (located on.-the bulk head will .stop overhead heat .when it is
satisfied. Floor heat valves may come on governed.by their individual} tubes but steam is
locked out of loops.by.the flow limit-portion of the 955 regulators.

With outside air temperature below 50°, .the outside selector tube opens and the out-
side selactor rela‘i' is de-energized. Its contacts open with.the following results. :Cooling can-
not operate regardless.of cooling tubes calling. Heating interlocks relay is de-energized .and
overhead heat 1s controlled only by the overhead heat tube. The circuit to the layover heat
tube is-broken. layover heat is energized. Layover heat relay contacts open the circuit to flow
limit valves, :steam enters FH loops and fleer heat is available govermed by individual accomoda-

- tion.FH:thermos.

COCLING RELAYS: .The cooling pilot relay is-controlled by.the 76° cooling tube -and (with outside
temperatures above 50°) .when this tube is up .the cooling pilot relay is energized. Its contacts
make:the following circuits. See Figure 107.

- B supplied to a (a) pressure switch circuit -(b) " P " relay coil (with cooling modu-
lating tube open) (c) B from load side of wattage regulator.through a 2550 AV resistor te
heater winding of overhead heat tube. This places 28° of heat on-the overhead tube, locking-it
out and provides a period of ventilation after cooling is satisfied before overhead heat can
come on..thus preventing rapid cycling from cooling to heating and back to cooling.

(d) B to coeling and heat ‘interlock heater winding circuit through a 2550 AD resis-

- teor..This applies 1/4° of heat to these tubes.when compressor is running to prevent reverse

eyeling.
. .The cooling modulating relay is contrelled.by-the 78° cooling modulating tube. Al-

- though beth cooling tubes are compensating type -the cooling modulating tube will always be

satisfied at a temperature two degrees-above the cooling tube. When.this tube is up the cooling
modulating relay is energized. Une contact epens. the circuit to-the P " relay and compressor
runs full speed: The other contact makes a circuit to the freon solenoid valve energizing it
open: :Thus full cooling is cbtained. ‘When this tube opens. the "~ P-'' relay is energized and
compressor slows te 60% of full speed and the freon solenoid valve is de-energized closed,
cutting out 1/2 of the evaporator. Thus modulated cooling is obtained until the car tempera-
ture drops two additional degrees and the. cooling tube is satisfied at which time the compres-
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OPERATION: Assuming: a. condition of outside teqpnraturn.abﬂve 50° and car temperature above 78°
with light switch on,.and blower: fan switch on "Normal!’, pressing the reset button starts: the com-
pressor (if genemotor is running, the low veltage relay is automatically reset and the compressor
will run when blower fan switch is: turned on).-

Assuming the temperature selector switch is set at the: 'Warmer' position, the car will
cool at full speed until the rature at the cooling tubes drops to 78%. At.this time the com-
pressor slows to 60% speed and the Freon solencid valve closes giving medulating cooling.

The car will continue to cool at modulated speed until car reaches 767 when cooling will
stop. A heavy heat load may prevent car from reaching 76° and. some. cases car may warm up to 782,
at which time car will go back to full speed cooling.:

If. (due te a drop in outside temperature) the car temperature continues to drop, after
cooling system has stopped, about 30 minutes of ventilating (while heat disipates from (H. tube)
is required so overhead heat is available when car temperature reaches 74°. Floor heat is locked
out at flow limit portion of 955 regulators. The overhead heat is. cycled off and on until the
‘temperature at the heat interlock tube reaches 74 at.which: time overhead heat is off regardless
of overhead heat tube calling. This is'the condition as long as outside temperature remains' above
502, When the outside' temperature drops, below 609, cooling is off, heat interlock feature is out,
and car temperature is maintained; overhead. heat.by. overhead heat: tube at 74%, floor heat at seg-
ting of accomodation potentiometers through action of FH tpbes and: the No. MP-8726 remote: control

panels.
1. Figure 107 shows a. schematic of the master control panel wiring.-
2.  Figure 108 shows a physical wiring diagram of the master control panel.-
3. Figure 112 shows the remote control relay.:

TESTIMG: To use the Vapor test meter proceed as follows:

1. 'Be sure meter is of proper voltage, then connect it at terminals MI3: - MI4.-
Note Polarity. Calibrate meter to 64 Volt: line. -

2. BRemove 300° wattage regulator tube from its,base (unplug).-

3. Apply meter leads across: heater windings of each compensating: tube. Meter: will
read the number of degrees that the operating point of the: tube: has: beenr low-
ered. For example when checking the 74% heating interlock tube, meter: should
read 2 with selector:switch in: ‘Warmer” position, 7% in “ Cooler '’ positionm,
and 72 on “Night" gusit.im. ‘When: the heat interlock relay cycles the meter: should
show a change of 1V. '

4.  Replace wattage regulator tube. -
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An automatic co
the Generator Control Pan

I'IT?I'ES
el.

sor cut-out relay is located in the Electric locker adjacent to
See Figure 113. This is a Struther Dunn Co!s., No. (XA 2721 (Cat

No. 13272) double contact relay, one set of contacts of which is normally closed, making cir-

cuit from C-1 on the Frigidaire compressor control panel, through above relay, to C-1 on Vapor

Control panel. These contacts remain closed until trainline switch is closed, when relay ener-

gizes open and breaks cirecuit to Compressor T’mﬂl. The purpose of this is to prevent draining
1

of car batteries of adjoining car when train

ned. A second circuit is completed through inter-

lock relay on the Generator control panel, which closes when generator reaches operating speed
circuit to Compressor panel. This will insure compressor operation, when
regardless of position of trainline switch. It iz important that train-
in the open position and connector not applied when not needed, as clos-
car or in adjoining car with connector in position, will activate relays

and thereby completes
generator is working,
ine switches be left
ing of switch in this
in each car.
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ELECTRICAL SYSTEM

A combination of two systems is used for lighting.

The incandescent lights are 64 volts direct current supplied from

-battery:.and generator and regulated through Safety Co.'s 5-1050-E lamp

regulator. Marker light outlets are supplied with 32 volts direct.current by
reducing the 64 volt battery current through.a bank of resistors.

BATTERIES: Patteries are Exide, EPTA 25 C, 64 volts, .32 cell, Monobloe,

with a ‘speeific gravity of 1250, rated at 600 ampere hour capacity at the
8-hour rate. Batteries are.arranged in two units of 32 volts each. Units
are wired with;a Double-pole, Double-throw disconnect switch to.allow 64
volt charging with the units.in series and 32 volt charging with the units

.in parallel. .It:is important that this switch be left in the 64 volt position
.after charging to aveid open batteries.

Flourescent lights use 110 volt alternating current supplied by a
Safety -Co.'s, type MG-24 Motor alternater.Ne. 316630 (Cat. No..E-12162):rated

;at . 3000 watt.capacity. The motor.alternator . is: regulated by Safety.Co.'s step
‘starting pamnel Ne,.313068 with Noi 307072 fuse (125 amps) and.is mounted on-re-

silient mounting, Safety Co."s No, 310520, Operation 1= as deseribed in. the

.Car Lighting Maintenance Manual on Pages 96 - 120.

The main ‘switchboard is equipped with a single pole, single throw,
knife 'switch .in the battery circuit, and a double-pole, single-throw knife
switeh in the trainline circuit. Switches are rated at 200 amps. The main

.switch (Cat. No. E-8852) is the circuit breaker type rated at 100 amps. trip

out. 20 amps. circuit breakers . {Cat., No., E-7584) are used for branch circuits
using direct currents Three pole circuit breakers are used in flourescent
light eircuits, the third pele being in the D.C. circuit to start the

motor alternater.

Pilet lights, annunciater lights, exhaust fans, water cooler are
protected by conventional fuse plugs.

The call bell system is similar to the type used on present light-
weight cars, using four dry cells for power, with trainline features. Edwards
‘Cos annunciator .is used and it has two 6 watt 64 volt lamps controlled by a
small relay known as a light relay, The light relay is composed of a blank
drop operating against two spring contacts and is usually located at the lower
right-hand cormer of the annunciator., Re-setting the annunciator opens the
relay contacts, Bell wiring diagram.is-shewn in Figure 114.
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