WATER SUPPLY SYSTEM

The Water System on the 20 " County " series Parlor, Baggage lamfe Cars consists of
two seperate systems. The hot and cold water, for the ladies’ and men s public toilets is sup-
plied from an overhead system and the varioud fixtures are fed by gravity.

The hot and cold water for Buffet fixtures and Drawing Room is of the conventional air
pressure type. The hot water for these fixtures is supplied by a McDonald Duo-Thermal Hot Water
Supply System. The McDonald Duo-Thermal Hot Water Supply System used on these cars complies with
the new United States Public Health Service Fegulations.

The Unit as shown in Figures 156-157 and 158 is installed in a box and located under
“the car. One side of this enclosure is removable to provide access to the equwipment. In addi-
tion there is an access panel in this removable side for servicing the circulating pump. Three
removable panels on the other side, provide access to:

{a) the low water cut-off switch

(b) the 140 degree thermostat (thermal element which controls the flow of air to the
steam admission valve)

(c) th.? Fenwall thermoswitch. which controls operation of the 140 degree solenoid
valve.

This system employes two water heaters. The first heater raises the temperature of the supply
water tank to 140 degrees for general use. The second heater raises the 140 degree water to
190 degrees for use in the glass washer as rinse water. In operation this system requires a
minimum of 40 pounds steam on trainline. 40 pounds air. and 40 pounds water pressure: electric
current at 110 volts, 60 eycle, single phase A.C.

WATER: RBefer to Figures 156-157-158 and piping diagram Figure 159. Water from the car water
tank is piped to a gate-type shut-off valve, located in heater box. through Fulfle Filter

(No. 29). from the filter the water.flows through a gate-valve to a low water cut-off system
which includes a MeDonnell and Miller low water cut-off switch (No. 32), a 4 inch diameter tank
and a Crane No. 976, 1/2 inch air vent valve (No. 31). This valve operates to relieve the low
water cut-off system of air which might enter the piping. when the water in the car water tank
falls to a low level. The Fulflo Filter is vented by a Hoffman No. 79 Air Vent Valve (No. 18).

The function of the low water-cut-off switch (No. 32) is to automatically close the
two solenoid valves in the hot water lines to all the hot water outlets.whenever the water tank
is almost exhausted. This low water cut-off is float actuated and opens the circuit to the two
solenoid valves, when there is insufficient water to fill the fleat chamber. One sclenoid valve
for control of the 140 degree water is located in the line behind the surge tank (No. 37). and
the other is located in the Buffet under the sink and controls the 190 degree water to the
glass washer.

The cold water. after passing through the low water cut-off flows through a check-
valve, which prevents any back flow of water from the heater: the water then enters inlet port
of the first water heater. (140 degree hot water jacket No. 15) which is located at the back of
the box, see Figure 157. From the outlet port of this heater the water flows through a one inch
copper tubing in which the thermal unit of a Powers No. 356 thermostatic type air valve (No. 25)
is inserted. These valves are controlled by an Invar rod which opens and ::geoses the valve met-
ering the required amount of air to the air actuated Powers Steam Admission Valve (No. 17),
opening and closing it to maintain the temperature of the water flowing from the heater. at ap-
.proximately 140 degrees.

This 140 degree water now flows to a 2 1/2 gallon surge tank (No. 37). The surge tank
acts as a reservoir for mixing the heated water. A Watts No. 36 vacuum breaker is installed on
the line between the Fowers Thermostatic Air Valve and the 140 degree surge tank to prevent any
syphoning of water out of the surge tank. Thus any variation in temperature of the water
caused by over or under shooting of the (phermal controls is taken care of in this tank. From
the cutlet port of th® surge tank the line branches. through.a tee. One branch flows through a
strainer and thence l:.h:mlgflgan Atkomatic solenoid valve. type A ", size 1/2 inch, (No. 12}
to the hot water fixtures in the Buffet and Drawing Room. This sglencid valve is energized
' * and,is under control of both the high temperature cut-out switch, which opens at 170
degrees and the low-water cut-off switch. which opens shortly before the car water tank runs
out of water. closing the solenoid valve., The second branch from the tee flows through a check
walvz and thence into the inlet port of the 19 degree water heater.

N.H.
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Figure 156 "

Gauge - Reduced Pressure (Steam) 20. Lunkenheimer or Watts Relief Valve

Steam - Pressuretrol

21. Air Pressuretrol

Gauge - Setting of Governor Reducer 22, Water Supply to 190 Degree Loop

Sediment & Water Tra
Watts - Reducer fAirg

- Watts - Blow-off (Air)

23. PBReturn from 190 Degree Loop
24. 190 Degree Thermostat G
25. 140 Degree Thermostat

Gauge - Setting of Watts Reducer 26. 190 Degree Surge Tank
Gauges - (4) Thermostat & PBelay Operation 27. Leslie Beducer Valve - (Steam)

Beverse Acting Belay
Reverse Acting Relay
Solenoid Valve (Atkomatic)
Circulating Pump

190 Degree lleater

140 Degree leater

28. Crane No. 981 Bucket Trap for 140 Degree leater
29, Fulflo Filter

30. Crane No. 981 Bucket Trap for 190 Degree Heater
31. Crane No. 976 Air Vent

32, Low Water Cut-off Switch

34. Supply to 140 Degree Outlets

Steam Admission Valve - 190 leater 35. Shut-off Valve Fulflo Filter
Steam Admission Valve - 140 [eater 36. Cold Water Supply to Buffet
lloffman Air Vent - (Fulfle Filter Vent) 37. 140 Degree Surge Tank

Fenwall High Temperature Cut-out Switch
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STEAM: Refer to Figures 156-157-158 and piping diagram Figure 160 Steam is taken from the train-
line through a 124 shut-off and drain valve and enters:the system through a Leslie Strainer and
Pressure Reducing Valve 1 1/4 inch. Class L3 (No 27) which reduces the steam from trainline
pressure to 40 P 5S.I. From the reducer the steam is fed to two steam strainers which are equipped
with blow-off valves. then to the two Powers Air Operated Diaphr Type Steam Admission Valves
(No. 16 and 17).° These admission valves are both spring loaded closed and are opened by air pres-
sure. The air which operates these two valves is under control of the Powers Thermostatic Air
Valves and the Powers Heverse Acting Air Operated Gradual Relays (No. 9 and 10). In the event of
air failure. both valves will be closed and steam will be prevented from flowing to the water heat-
erd. The steam leaving the admission valves. flows through the jacket of the water heater. A Crane
No. 981 bucket trap {No 28) is used to drain the condensate from each heater. '

ATR: Befer vo Figures 156-157-158 and piping dia?rm Figure 161. The air for the operation of
this system is taken from the Governor g:ducer Valve which is set at 40 P.5.I. There is a seper-
ate fitting on the Governor Reducer Valve from which the air is piped to a Powers No. 200 Sediment
and Water Trap (No! 4): from this trap the air goes to a pressure gauge (No. 3) which shows the
setting of the Governor Reducer (40 P.S I ) then to a Watts No. 26 reducing valve (No 5) where
it is reduced to 20 P.5 I  thence through a No 30L Watts Blow-off an\ren?Nu 6) which is set to
blow off at 28 P.S'I A gauge (No. 7). which is located in the line next to this blow-off valve.
indicates the reduced pressure of this air ; :

At this point the 20 P.S.I. air divides into three branches one to each &f the two Pow-
ers Reverse Acting Gradual Relays TNo. 9 and 10) and one to both of the Powers Thermostatic Valves
(No. 24 and 25), The air leaving the thermostat returns to an additional port of the Powers Reverse
Acting Gradual Belays. then flows after passing through this relay to the Powers Beverse Actin
Steam Admission Valves. The two Powers Reverse Acting Gradual Helays operate in conjunction witg
the two Powers Thermostatic Valves to control the flow 4f steam to the water heaters. This is ac-
complished by controlling the amount of air supplied to the diaphragm of the Powers Reverse Acting
Steam Admission Valves (No. 16 and 17) Gauges (No 8) are provided on both sides of each air relay.

The operation of the air circuits of this system is as follows. When the temperature of
the water rises above the Powers Thermostat setting increased air is delivered from the thermostat
pipe connection to the relay pipe connection This relay then operates to decrease pressure in the
line between the relay connection and the air pipe of the Powers Beversé Acting Steam Admission
Valve. This decreased air pressure against the diaphragm allows the spring tension of this valve to
gradually close the valve stopping the flow of steam to the water heaters. When the temperature
of the water falls below the Powers Thermostat setting decreased air pressure is deliyered from the

‘ thermostat pipe connection to the relay pipe connection This relay then operates to increase pres-

sure in the line between the relay connection and the air pipe of the Powers Reverse Acting Steam
Admission Valve. This increased air pressure against the diaphragm forces the valve open allowing
steam to flow to water heater.

ELECTRICAL: Pefer to Figure 162 The electrical components include one solencid valve. in the 140
degree water line. a low water cut-off switch steam pressure switch air pressure switch a water
temperature switch in the 140 degree water and a circulating pump in the 190 degree loop. which are
all located on water heating unit under the car The remaining controls for the unit are located in
the Buffet. these consist of' a solenoid valve which controls the flow of 190 degree water to the
glass washer. timer motor. time switch and momentary contact switch which start the timer motor
The timer motor. time switch and momentary contact switch are at the glass washer. The 140 degree
solenoid valve is connected in series with high temperature cut-out switch Fenwall No. 18000.

(No. 19) and low water cut-off switch The contacts of the high temperature switch open to pre-
vent high temperature water from flowing to wash basins and buffet fixtures whenever the water
forthe fixtures goes above 170 degrees The low water cut.off ie also in series with the 190 degree
solenoid valve. It follows then that when the low water cut-off is open. no hot water is available.
This preventg either 140 degree or 190 degree water being drawn from the system when there is no
cold water to replace it : s '

Two pressure switchgs (Minneapolis Honeywell Type 404 F Pressuretrols). (one air and one
steam) are connected in series with the 190 degree circulating pump. The steam pressure switch
must be set to close ‘at 15 pounds and the air pressure;switch set to close at 10 pounds The dif-
ferential on these switches is twenty-cne pounds. therefore, if air pressure from the reducer goes
above 31 pounds the pressure switch will open on hjgh pressure cut out and the circulating pump
will stop running. In the event either steam or air pressure falls below these values. the pump
motor circuit will be opened and the pump will stop running. This furnishes automatic control of
the pump and no relays or stop and start switches are used.
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iFigure 162

« ABOVE CIRCUITS BHOWN WITH NO STEAM OR- AIR PRESEURE.
“A.P.. . AIR PRESSURETROL, MAKES' NITH 10' LB§.' AIR.

"6.P.. - STEAM PRESSURETROL .. MAKES' WITH %15: LBE. BTEAM.
{L.¥. .iLDW WATER CUT-OFF, MAEES WITH PROPER' WATER: LEVEL.

'T.8.. . (FENWALL) THERMOSWITCH OPENS WITE TEMPERWTURE ofF 170,
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SERVICE OPERATIONS

WATER FILTER: A Fulflo model WX 3 BR-§ filter shown in Figure 163 is used to
filter all of the water supplied to the buffet., The honey comb filter tubes are
to be renewed once a month. The instructions for this operation are covered in

Figure 163.

Two Hoffman number 79 air vent valves are used to prevent air blocking.
This valve is shown in Figure 164, One of these valves is located on the cover of
the Fulflo filter {No. 18). The other is located under the sink in the buffet at
the high point of the circulating loop.

LOW WATER CUT-OFF: The low water cut-off switch is float operated and the contact
should be kept cleaned and the spring mechanism loose enough to operate freely,
Figure 165 shows the details. A sylphon bellows eliminates the packing around
the stem; if leaks are found around this area a new bellows should be applied.

A McDonnell snap-action twin switch with two sets of terminals is provided, how-
ever, only one set is used., NOTE: Do not change adjusting screw E " as

shown in Figure 165. This screw is used for initial factory adjustment to set
the switch operating levels to correspond with the mark on the float housing,

The low water cut-off switch (terminals 1 and 2) opens when water falls to the
line on body casting and closes when water comes up 5/8 ' above this mark. There-
fore, the low water cut-out operates before the water in the water tank is com-

pletely exhausted,

RENEW SYLPHON BELLOWS. e

1., BRemove the B hex head cap screws (a) Figure 165 holding head to
body and take off head.

2, Unscrew float and rod assembly from the bellows.

3. DBemove 4 round slotted head screvé which hold the flat cover to
the large base box (b) Figure 165. This will enable you te remove
the entire top housing including the switch, exposing 4 slotted
head cap screws (c).

4. Bemove these slotted screws and take off base box.

5. RBRemove 6 socket head cap screws (d) which will allow the bellows
to be removed.

6« Install new bellows assembly and re -assemble,
Crane number 976 air vent valve. shown in Figure 166 is part of the

low water cut-off/system. The operation of this valve is based on the rise of
the float resting on water, When chamber is filled with water the float is

‘buovant, being kept in its raised position which keeps the air outlet closed.

When water level falls the float drops thereby opening the air outlet, allowing
air to vent, When incoming water fills the float chamber, the float again
raises closing the valve.

When opening the valve for inspection, drain the water. remove the
nuts from the bolts around the edge of the cover and pry up the lid. This will
expose the inner mechanism and allow for any renewal adjustment or repair of
the parts.

Ir assembling make sure the point of the disc iz aligned to enter
the valve seat after which it will find its true pesition:
’

i o, SO N.H.
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INSTRUCTIONS FOR CHANGING HONEYCOMB FILTER TUBES

Shut inlet and out let valves.

Lock Nut Gesket (2) or Top Shell Gasket (4).

Remove Shell (5) being careful not to damage Bottom Shell Gasker (#).

Honeycomb Filter Tubes (12)}. They have no salvage value.

Wipe Base (7-B} clean, around and between Bottgh Seat Platea (B).

Remove Cover Lock Nut (1) and Cover (3), being careful not to damsge

Remove and discard used

Alse wipe clean the metal parts . . .

Filter Tube Holders (11}, Top Seat Plates {13), Compression Springs (14) and the Spacers (15).

Insert a Filter Tube Holder (11) in each Bottom Seat Plate (B).

Filter Tube Holder,

Place a new Filter Tube (12) on each

Make sure Bottom Shell Gasket (6) is in perfect condition, (if in doubt, use new one), and properly
seated in base, Replace the Shell (5) making sure to seat it carefully against bottom shell gasket.
Place the top Seat Plate (13) and Compression Spring (14) on the top of each filter tube. Be sure

spring is snapped intc groove on seat plate.

Inspect Cover (3) to make sure Top Shell Gasket (4) and Lock Nut Gasket (2) are properly seated in
their grooves and in perfect condition. If in doubt use new gaskets. BReplace Cover on filter. Be

careful not to tip any Compression Springs from vertical.

Replace Cover Lock Nut (1) and screw down

carefully to make sure that Top Shell Gasket (4) seats firmly against top edge of Shell (5). Then

tighten Lock Nut securely.

Open inlet and outlet walves and check for leaks.
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CAT. ITEN CAT

DESCRIPTION ND . NO . DESCRIFTION ND.‘
Cover Lock Nut....ooo00s F21l10 14BNp *1p Center Post Nuot, .. None
Lock Nut Gasket...... GE420=-1AB 11 Filter Tube Hbldtr:::.xiﬂﬂ-s I.I;fl.ﬁ BENP
Cover...... e e e F21n13-2BNP 12 Honeycomb Filter Tubs.. Neo 1541 CT
Top Shell Gasket........ g A 13 Top Seat Plate......... n!.ﬁﬁn NP 3
BhilEL o il e s e F210 12BNP 14 Compression Spring..... Daglp-.LX
Bottom Shell Gaskét..... 9 A 16 Inlet Drain......... Hq‘.l,ﬁ-z g
Base, 1% inch..... e D21poSBNP #2017 Bhell Drafin,.... ‘,,..‘ "4g|.5- oo
Contas Polt, .. ro0000sas C2006BENP 1g Air Vent....,.. g

At bottom of Center FPost, Noet Shaown.

On bottom of Base at besck. Not shown.

Figure 163
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NAME OF PART.

Body

Cap

Seat Bushing
Ball Dise
Fulerum Support
Float Lever
Ball Float
Fulerum Rod
Gasket

Bolts

Nuts

Cotter Pin

4 ROUND
SLOTTED HEAD DO NOT
SCREWS DISTURE THIS

ADJUSTMENT

& SOCKET HEAD
i CAP SCREWS
B HEX.
Lf| CAP SCREWS
Figure 165
/ ! 10
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Figure 166
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