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FOREWORD

This 1llustrated Manual is supplied by“The Budd Company
for the Budd Rall Diesel Car and explains those service and
preventive maintenance operations that logically fall within

the scope of the mechanical depsrtment maintenance forceg.

The Manual 15 divided into sections., Each section fully

describes all systems and the necessary mainmtenance procedures.

Information concerning replacemenﬁ parts can be obtained
‘from THE BUDD COMPANY, Customer Service Depzriment, Red Lion

Plant, Philadelphia 15, Pennsylvania.
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VEND(RS' BULLETIN REFERENCE LIST

Vendors' bulletins as follows must be used to supplement in-
formation as contained in this manual. Obtain quantity required from
the respective vendors. - - :

- Alr Brake & Sanding Equipment

New York Air Brake Co.
230 Park Ave, '
New York 17, N.Y.

Alr Compressor

Westinghouse Air Brake Co, Form 9352-3 & Repair
Specification R-26-C

Alr Compressor Motor

‘Safety Electrical Equipment Co. Form 48164-8-56
1187 Dixwell Ave. .
New_ Haven 14, Conn,

Air Conditioning

Safety Electricel Equipment Co., Form k993-5-.58
Form L220p-55

Bell Ringer

The Prime Manufacturing Co. Bulletin No. shla
Milwaukee 4, Wis.

Budd Disc Brake

The Budd Company . Manual & Parts Catalog DB-54
Philadelphis 15, Pa.

Drive Shaft - Main

Dana Corporation - Bulletin No. 8302
Toledo 1, Ohio

Drive Shaft - generator

Dana Corporation Bulletin Ho. 8302
Toledo 1, Ohio ’
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Engine & Trensmission

Detrolt Diesel Engine Division
@Genersl Motors Corp.

134Q0 West Outer Drive

Detroit 28, Michigan

Excitation Equipment

Barth Engincering & Mfg. Co.
48 Elm Street
Meriden, Conn.

Fuel Fill System

The Houston Company
266 Sand Bapk Road
Cheshire, Conn.

.Generator

safety Electrical Equipment Co.

Genersator Regulator

Safety Electricnl Equipment Co.

Journal Bearings

SKF Industiries

Lamp Regulator

Safety Hlectrical Equipment Co.

Reverse Current Reley

Safety Blectrical Equipment Co.

Rolokron Anti-Wheel S1ide Equipment

The Budd Company
Philadelphise 15, Pa.

Woler Cooley
AJax-Consolidated Co,

W607 West 20th Street
Chicego 50, 111,

Sheet 2

6-110 Maintenance Manual
Form 6SE197

E-1020 Auvtommtic
Refueling System

Form 4816A-8-56
Form 48164-8-56

Mainténance - SKF Eﬂglﬁ
Cylindricsl Roller Bearings.

P
Form 4816A-8-56

Form L816A-8-56

Manual & Paris Catalog
B-56

Bulletin 162
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Windghield Wiper Egquipment
Sprague Devices, Inc. Air-Push Windshield Wipers -
. Michigan City, Ind. Maintenance Mmnusal *

Car Lifting Datsa

American Chain & Cable Co. Tnc.

Wire Rope Sling Dept. Wreck Master Manual
Wilkes~Barre, Pa. Section 1A
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SECTION I

DESCRIPTION

A1l Budd Rail Diesel Cars are of stainless steel con-
gtruction with cast steel four wheel trucks. The RDC-1, RDC-2
and RDC-3 are 85 feet long, while the RDC-U4 is 73 feet 10 inches
long. Ready-to-run weight is approximately 120,000 pounds.

The end underframe is of a fabricated construction
of NES 65 steel and incorporstes & combined end sill, coupler
carrier support, .collision post stubs, and an integral type body
center plate. Center s5i}l, cross bearers and floor pans are of

stainless steel.

The side fromes sre of modifled girder construction with
roof and floor assemblies serving as chord members, all stainless

Steel (] N

One car body Jacking pad is provided at each end of each
car body bolster (4 per car). :

‘ The roof is essentially comprised of corrugeted stainless
steel sheathing reinforced by 'Z' shaped stainless sieel carlines.

An enclosure for the engine cooling radlators and fans
is superimposed on the normal roof near the center of the car.
End roofs are formed of stainless steel sheathing and the car end
sheets are heavy gauge stalnless steel.

The trucks are equipped with Model CF Budd Diec Drakes.
The brakes are operated by modified H.S.C. braking system with an
M-38C brake valve, D-22-BR control valve and a 'B' relay valve.

Wheel slide is prevented by the Budd Rélokron pystem,
The #1 or 'B' end 1s the location for the #1 engine.
The ##2 or 'A' end is the location for the #2 engine.

See Piguves 1, 2, 3 and h for plan views, slevations and
overall dimensions for RDC's 1, 2, 3 and b,

The RDC meets AAR strength requirsments Tor unlimited
service and may be placed anywhere in a train.

Section I
Page 1



READING CO.

" SECTTON 1

SUPPLEMENT 1

The Reading Company RDC-1's are provided with type 26-R
Brake Equipment with 26-B-1 Brake Valve, 26-C Control Valve and
H-5 Relayair Valve. )

For detailed description of brake system, parts and
maintenance refer to New York Air Brake Coupany Bulletins

Sheet 1
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SECTION 2
POJER UNIT

Each RDC is propelled by two, 2 cycle, Genersl Motors type
6-110 Diesel Engines, developing 257 HP each at 1800 r.p.m. The power
from the engines is transmitted through a torque converter, a reversing
gear box, & propeller shaft and an axle mounted gesr box to the wheels.
The torgque comverter and reversing gear box are mounted on, and made &
part of, the power unit., This unit is enclosed by & metal casing just
inboard of each truck. The engine is inclined at an angle of 20° from
horizontal and 1s suspended fore and aft by rubbexr pads as shown in

Figures 1}, 2 and 3.

1. FRONT ENGINE MOUNT

. Ae shown in Figure 1, the front engine wount consists of a
Torque Tube (G) and Stirrup (A), with a vibratiom absorbing rubber pad’

(D).

The torque tube {G) 18 permanently sttmched to the center sill
and side sill of the car. The stirrup (A) is removable, being suspended
from a pair of arms in the torgue tube and held in place by a Pin (B),
and prevented from rotating by & Stop Pin (c). A recess is provided in
the lower surface of this stirrup to receive a rubber pad (D).

Under no load the rubber pad has a free height of 2 inches.
Bowever, under the load of the engine this is compressed to 1-7/8 inches.,
If, on inspection, the distance 'Y' (shown in Fig. 1}, is found to be
less than 2-1/8 inches, ‘the rubber pad should be replaced,

a. Replacement of Front Engine Rubber Ped

First, jack up the front of the engine. This can be done
by means of the 'Engine Dolly' (Fig. %) or by a separate jack
located under the front engine jacking pad. Raise the engine
until the load is taken off the front rubber pad (D) in Figs. 1
and 2). Remove safety hook (F) and pull sut stirrwp pin (B).
This will allow the stirrup (A) to drop, TInsert a new rubber
pad end reverse the above procedure. Be sure the safety hook (F)
is properly placed.

2, REAR ENGINE MOUNT

As shown in Figure 3, the rear of the emgine is provided
with two wings or brackets (A): one on each side of the torque cOoli-
verter. A hole in these brackets maiches with, and is bolted to, a
load bar. These bolts are held in place by retaiming lugs secured
with a cotter key. The load bar is housed in an inverted chanmnel (C),

Section 2
Page 1
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which is attached to the center #1111 and both side sills of the car boay.

- Two rubber pads (D) are fitted into recesses cut into each end of the load

bar (B). The rubber pads slide into a set of retainmers welded to the
inslde of the channel (C) and mre held in place by & stop and safety plate

(7). -
8. To Replace the Rear Engine Mount Pads

It is not necessary to remove the engine from the car to replsce
& defective rear engine rubber pad; however, it is recommended that
the main drive shaft be disconnected at the engine flange in order to
evold ipadvertent damage to this sheft,

The resr of the engine should be jacked up by means of two jacks;
one under each rear Jacking pad. After the engine ig raised high
enough to take the load off the rubber pads (D), remove the 6 boltas
holding the safety plate (F) on both sides of the engine, Jower the
engine on the Jacks and the rubber pads will slide down with the load
bar (B). (It may be necessary to insert a ploch bar inside the channel
(¢) to start the pads if they stick)., 'The rubber pad needing replace-
ment should be lowered faster than the opposite eide so that the
opposite side will not drop out. Do not lower farther than necessary
to remove the defective pad,

When inserting the new pad, be sure it fits properly into the
recess in the load bar and that the edge of the metal plate marked
“Top - Load Bar Contact Edge” is imserted correctly into the load
bar recess., Jack up the engine and the pads should slide up into
place in the retainer in the inverted channel. The use of a large
C«clamp to squeeze the pad together will assist red in entering the
channel., After the engine has been jacked high enocugh, the safety
plate (F) should be re-applied on both sides and the jacks removed,

b. Aldignment of Engine

Whenever the power unit is installed in the cer, or the rubber
pads replaced, the alignment of the front engine bracket in the
5tirrup should be checked carefully (Dimensions 'X' in Fig. 1). TIf
this dimension is less than 1/2 inch on either slde, shims should
be installed between the rear engine brecket {4) end the load bar
(Bl Figure 3, Section A-~A, to properly center the front engine bracket
in the stirrup. These shims should consist of a 3" x 3" square piece
of 1/8 inch or 1/16 inch steel stock with & one inch diameter hole.
The insertion of & 1/8 inch shim at the outboard side will move the
Tront engine bracket epproximately 1/4 inch towsrd the outboerd side.

3. REMOVAL OF ENGINE

The power unit of the Rail Diesel Cer can be removed and replaced
in a very shori time; however, in order to expedite the work, the proper
tools and equipment must be on hand before starting the operation.

Section 2
Page 2
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a. An engine dolly (Fig. L), complete vith guide points, jacks,
roller trecks, tie bars, jack handles, and three-wheel carriage.

b. One 18 inch or 24 inch ratchet bar with socket to fit hex nut
1-7/16 inches across the flats.

e¢. One 36 inch pinch bar,

d. A three pound rubber or plastic faced maul,

Drain the water from the engine cooling system by removing the
master drain plug in sunp tank bottom fitting. Use care not to
lose the gasket on this drain plug.

NOTE: When #1 engine is drained, remove overhead heat pump
Fusetron to prevent operation when drv.

When #2 engine is drained, remove floor heal pump
Fusetron to prevent operation when dry.

pisconnect the following on the engine (See Fig. 5):

a. Fuel supply 1linme (A).

b. Fuel return lipe (B). These lines are located on the left
hend side of the engine casing and ere provided with a wing
nut type of quick disconnect. Tap the lug of the discomnect
with & hammer to start it and then tum by hand. There is
an automatic check valve in both ends of the fitting so 1t
is not necessary to close any valves 1o prevent the loss of

fuel oil.,

c. Water-in line (_l, Icosen the fire hose coupling located
on ihe left side of the engine casing. Coupling can be
turned by hand after being loosened with a hammer. Use
care not to lose the gasket on this ceompling.

d. Water-out 1line (D). Yoosen coupling as in Item (C)} above.
This couplipg i1s on the end of the 3-1/8 inch copper piye
at the top of the engine casing.

e. Exhaust Pipe (E). Joosen the screw which retelns the cliemp
on the ring packing retalner. Make siwre sleeve is clean.
Remove the four bolis attaching sleeve flange to engine
exhaust manifold flange and push sleevz into exhaust pipe
g0 that the flanges clear when the engine 1s moved out.

f. Air Tnteke Pipe (F). Ioosen the "Marmen” clamp.

g. Battery Cables (G_)_° Break quick disconnect mounted on englne
BUPPOTH. ’ '

Section 2
Poge 3
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h.

Transmission Electrical Plug (H). To remove plug, rotate the

1,

outer shell 1/8th turn counterclockwise and pull out.

Throttle Electrical Plug (J). This plug is removed the same as

3o

in item (h) above,
Breather Hose. This hose 158 & 2 inch (D hose inserted through

k.

& hole in the bottom pan of the engine casing., It will pull
out as the engine is rolled out,

Propeller or Main Drive Shaft (L), This shaft is attached@—to

the engine driving flapge by twelve 7/16 inch nuts, bolts and
washers, }

Generator Drive Shaft (M). This shaft i1s attached to the

front engine driving flenge by four 1/2 inch nuts, bolts and
1ockyashers.

The bearings on the yollers of the three-vheel carrisge or

dolly should be well greased, The three Jacks should be well oiled and
both top and bottom threads run in and out epproximately 1-1/2 inch by
hand to see that there 1s no binding before the carriage 1s positioned

under the engine.

Po propexrly locate the Enginé Dolly:

B,

b.

C.

Section
Page h

Drop a plumb line from the rear face of the load bar (Fig 3,
Section AA) of the rear engine mount and mark both vail heads.

Siide the tubular rails of the dolly under the engine end
locate the center of the right hand dolly reil 19-1/2 inches
to the right of the wark on the rail head (See Fig. 5).

Install the tie bars on the epds of the dolly rails and level
up the rails by means of the leveling screws. (Be sure there
are no high spots in the flooxr on which the cerrisge will

catch when rolled out).

Slide the carriage under the engine, making sure the jack hesds
index with the recesses in the engine jacking pads. (The
carriage can be slid fore and sft approximately 2 inches on the
roller shafts, thus meking it unnecessary to move the tubuler

rails of the dolly).

Remove cotter pin and safety bolt, then loosen the nuts on the
rear engine suvport belts untill they can be turned by hand,

Raise all Jacks together (see that both upper and lower screw
threeds of each Jack are ejected equally) until the load on
the rubber pade of both fore and aft mounts is Just beginning
to be taken by the jacks.
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€. Contimue raisipng the rear jacks until they are extended far
enough to taeke the load from the rear support bolis. Drive
the bolts out of the support, using the guide points provided
. in the clips on the dolly carriage. The guide points will
. Protect the bolt threads. Lower the rear jJacks approximately

helf way.

h. Raise the front jack far enough to take the load from the
stirrup. Remove the safety hook apd pull out the stirrup
pin (B) Figs. 1 and 2. The stirrup and front engine mounting

. pad will drop.

i. ILover all three jJacks together until they bottom., While the
engine 1s being lowered, check the exhaust pipe connection
to see that it is clear and does not bind and hang up as the
engine 15 belng lowered.

J+ Roll the engine out on the carrisge to o point vhere 1t can
be picked up with = crane. .

The power unit should always be 1ifted by means of & three
point chain: One chain on the front lifting lug end one chain on each
of the "eye" bolts screwed into the top surface of the torque converter.
NEVER use the holes in the engine wing brackets for 1ifting. Three eye
bolts will ve found wired together with one "eye" bolt screwed into
tapped hole at top of transmission.

J, TINSTALLING A NEW ENCINE

_ The power plant is shipped from the manufacturer less
certain accessories such as hoses, etc.,which should be installed
on the engine before iti is rolled under the car. These items are
as follows:

a. Water outlet hose yith quick disconnect couplings.

b. Weter inlet hose with Qﬁick disconnect coupling.

¢, Inlet and outlet fuel hoses with quick disconnect coupling.
4. Air iniet flexible hose, tube assembly snd Marman flange.

e. One 1-1/)4 inch square head pipe plug (transmission simp
drains).

f. Breather hose and clamp.
§. OStarter cables with male plug assembly.,

h. Weston Tachometer Generatorer

Section 2
Page 5
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_1‘

Pwo 1/4 inch air box drein hoses ard hose clamps.

Piece numbers for above parts will be furnished upon request.

Tt 18 recommended that the sbove parts be instelled while the

engine is on the dolly and before it hes been rolled under &he ecar. This

. will save
after the

considerable time since scme of these parts are imaccessible
engine has been installed. ’

After the above saccesporles have been instelled: '

o,

Ca

h.

Section 2
rage 6

Iocate the engine dolly under the car as instructed under’
REMOVAL OF ENCINE. See that sll jacks are 1/4 thread above
bottomed position (to prevent binding when the engine is
lowered). Then lower the engine cn the dolly.

see that the stirrup pin (B), Fig.: 1, of the front engine mount
is pulled and the stirrup removed.

Roll the engine under the car. - Feed the breather lhose into the
hole in the engine casing a8 engine is rolled under,

Install the front rubber pad in the stirrup.
Reise all jacks together until the engine is raised to within
3 inches of its final position, then raise the fromt Jack only

until the stirrup can be moved into position and the stirrup
pin driven home.

Ibwer the front jack until the rubber pad staris o compress.

Raise the two rear Jacks together until the rear mounting

“bolts can be inserted, Slide the sleeve from the exhaust

pipe and mlign flange to engipe exhaust manifold flange.
Insert bolts and tighten securely. Tighten screw which re-
tains the clemp on the ring packing retainer.

Insert rear mounting bolts, using guide point, tighiten the
elestic stop muts, and apply safety bolt with cotter key.

Check clearance on front engine mwount (Dimensions X' Fig. 1)
and add shims to the rear mount if necessary, as explained
under ALIGNMENT OF ENGIRNE.

Iower all jacks and remove Engine Dolly.
Comnect the following:
(1) Water-out hose

(2) Water-in hose
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(3) Fuel supply line
(4) Fuel return line
(5) Air intake hose
(6) Exhaust pipe
{(7) Transmission electrical plug
(8) Throttle electrical plug
(9) Battery Cables
(10) Main drive shaft
(11) Generator drive shaft
(12} Tachometer generator electrical plug.
1. Check that the safety hook is #n place on the front
engine mount, and nuts on the reer mounting bolts

are tight and secured with bolt through retainer lugs,
with cotter key properly applied.

The engine cooling system should be filled with water and
air bled from the top of the fuel filters. Ckeck the lube and trans-
mission oil levels and the engine is ready to be started.

Section 2
Page 7
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SECTION 3

TRUCK ASSEMBLY

DESCRIPTION - Refer to Fig. 1.

The RIC cast steel trucks are four wheel, single equalizer,
single bolster, swing hanger, equipped with coil equalizer and coll
" bolster springes; longitudival bolster anchor rods and transverse
spring plank stabilizing rods.

The bolster includes an integral center plate, spring pockets
and anchor brackets; rubber cushioned friction type side bearings
and provisions for self-locking center pin. Spring plank safety straps
sre bolted to the truck freme transom.

The "I" .beam shaped equalizer beams, swing hangers and swing
hanger cross bars are forged alloy steel., The swing hangers are fltted

with bushings for swing hanger pins.

: Two shock absorbers are provided on each truck to dampen the
vertical motion of the bolster.

The wheels sre 34" dismeter, type A-34 high carbon rolled
steel, to AAR Specification M-107-53, Class CR. They have a 2-1/2" rim
with AAR G-k-1951 tepered tresd and are mechined to & concentricity
ebout the journal centers of .010", and dynsmic unbalance of 1.5 pounds
maximum. Wheel unbalance location is stemped on the inside of the rim

at the heaviest point.

_ The axles ave AAR Standard. 'fhey are machined all over and
ground at the journal sections for roller bearings. A splined bushing
is provided at both ends of each axle for use with the Budd Rolokron,

anti-wheel slide equipment.

One axle per truck 15 machined with apn involute spline in
the center portion for engagement with the axle drive unit. 7The non-
driven axle has a tapered center sectilon.

o Mounting of wheels should be with heavy sides approximately
180" apart. Wheel mounting pressure should be 80 tons minimm to
120 tons meximum. Circumference of wheels on one axle must not vary

more than 1/2 tape (1/126")

The journal bearings are double row spherical roller type,
with boxes to fit pedestel opening of 13.3/8" x 8. The journal
boxes mre equipped with manganese steel wear plates. The rear en-
closure is mede to support the Budd Disc Brake equipment and sanding
nozzles. Two boxes per truck are provided with front adapter for
mounting the Budd Rolokron sxle unit. One stench and one smoke bomb
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are provided with each Journal box. The stench bomb 1s located on the
left side and the smoke bomb on the right side.

Fach axle 1s equipped with Budd.disc brake equipment,
Both disc brake assemblies of the #2 (A) end truck are provided with
& handbrake arrangement. .

Refer to Disc Brake Service Manual for general description
and maintenance, :

1. TRUCK BOLSTER

The bolstexr center plate is protected from wear by a
stainless steel wear liner welded to the outside diameter. At the
time of overhaul, this liner should be inspected for excesslve wear
and cracks.,

If feplacement of this lirer 1s necessary, refer to
Figure 1 of this section for location and velding information,

: Two buwper blocks are provided, one at each end of the truck
bolster, to cushion the lateral motion of the bolster. The bumper blocks
consist of a rubber pad vulcanized to a steel backing plate. One bolt
hole 1s provided in each block for attachment to the bolster. The steel
backing plate is tack arc welded to the bolster. )

Replacement of these blocks 18 necessary when the rubber
pad becomes excessively worn, torn, distorted or is found to be tearing

.from the steel backing plate.

To remove the bumper blocks, remove the nut and bolt, chip
weld and 1ift block vertically from the truck. ‘ :

2. SIDE BEARINGS (TRUCK)

Each side bearing consists of a base, rubber sound deaden-
ing pads and a cap., The top of the base is divided into four sections
by a cross shaped web. FEach sectlon contains one rubber sound deadening .

. pad cemented in place. The cap covers the rubber rads and provides a
wear surface,

" a,., Adjusting side bearings

Side Bearings must be adjusted so that both on same truck
touch 1ightly. There should he spproximately 1/64" to 1/32" pre-
cowpression in the rubber. Add oy remove shims under side besring
base as required. The amount of shimming should be approximately
equal on both ends and on the same side of the car. Shims are
svailable in 1/16, 1/8, 1/h and 1/2 inch thicknesses. Side besring
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- shimming sbould not be used as a means of leveling the car,
‘The condition of the rubber sound deadening pads should be
" determined before making adjustments. If, on inepection, the
.. pads are found to be deteriorated, or to have become set 8o &g
. "to permit metal to metal contact between the cross shaped web
" and the underside of the side bearing cap, the pads should be
- replaced. Also, it is important that the car be level and on
jevel track before meking adjustments to the side bearings.

b. Removing and installing shims

Loosen the side bearing retaining nuts sufficiently to
permit free movement of the shims. Each shim 1s provided
with one long snd one short slot. Slide the shim to be re-
moved in the direction of the end with the longer slot. This
will allow the shim to be rotated clear of the opposite bolt.
The shim can now be removed. To add shims, reverse the above
procedure. It is lmportant that the side bearing retaining
nuts be tightened securely to prevent creeplng of the side
bearing and shims. ) )

" 'e¢. Replacing side beafing sound deadenipng pads

Raise car body sufficiently to permit removal of the side
bearing cap. Remove the four rubber pads and insert replace-
ments, using & light coat of adheslve on side bearing cap,
bese, and both sides of rubber pads. When adhesive 1s tacky,
assemble and press down by hand. Replace the cap and lover

the car body.

3. BOLSTER SPRINGS

The bolster springs consist of two nests of coil springs - one
at each end of the truck bolster: Fach nest is made up of three coil
springs - one ipner coil, one middle coil, and one outer coil. The
middle and inner coll are coated with sound desdening material to pre-

vent rattling.

The RDC-1 bolster springs for the #2 (4) and the #1 (B) erd
trucks are alike in that the free helgnts are the same.

The RDC-2, 3, and B bolster springs for the #o (A) nnd the #1
(B) end trucks differ in free height due to the weight distribution of

these cars.

For corréct locations and spring part mmbers, refer to the
"Rail Diesel Car Paris Catalog".
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4, TQUALIZER SPRINGS

The equalizer springs consist of four nests of codl springs -
two nests located between the equalizer beam and the frame =t each pide-
of the truck. - Each nest is made up of two coll springs - one inner
coll and one outer coll. The inner coil is coated with sound deaden-

* 1ng material to prevent rattling. . ST

. ' The RDC~1 equalizer springs for the #2 (A) and the #1 (B)
end trucks are slike in that the free heights are the pame.

The RDC-2, 3, and % equalizer springs for the #2 {A) and the
#1 (B) end trucks differ in free height due to the weight d¥stribution

of these type cars.

For correct locations and spring part numbers, refer to the
"Reil Diesel Car Parts Catalog", : |

NOTE :- Spring helghts vary in accordance with tolerances.. This must
be taken into consideration while assembling the #%ruck. JFor
a car well balanced laterally, the springs must ber grouped so
thaet all the high or low springs are not located en one side.
For a car which is known to be off-balsnce lateraXly, it is
advantageous to place the high springs on the heavy side of

the caxr.

5. SWING HANGER ASSEMEBLY

The four swing hanger assemblies are fitted with bushings for
swing hanger pins. If bushings become worn, out-.of-round, owr loose in
the swing hanger, they must be repleced.

Bushings are press fitted into the swing hanger with a minimum
of four tons pressure, .

Swing hanger pins should be replaced if they'are fiound to be
badly worn or oud-of-round.

Excessive weer at the cross bar seat of the swing henger is
reason for replaccement.

6. SHIMMING

With wheels of 34" dlameter, approximately 1-1/2" ©f shimming
space is available to compensate for wheel wesar. Correction is normally

accomplished at the egualizer springs.
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o The truck has availsble 5-3/4" shim space which includes _
... sound deadening pads, distriduted as follows: e

Center Plate - 1",
. - Bolater Springs - 1-1/2" RN
- . Bwing Hanger Bearings =~ 3/&“ including sound deadening pad.

Equalizer Springs - 2-1/2" maximum, divided 1-1/4" at the
top and 1-1/4" at the bottom. . S
: A 1/2" shim is provided at the botster springs which may be
removed to lower the car. ,

The 3" nominal to the 2" minimm dimension between the bolster
and frame must be maintained. Any variatiom in this dimenslon can be

- corrected at the bolster springs and swing hanger bearings by adding or

removing shims.

To correct for Iean

Normally belanced cars should uot lean more than 1/2" in 10 ft.
to either side of normal, It must be kept in mind that while the car 1is
pormally designed to be level with full service load, there are cases
where the live load may be off.center.

a. Shims may be added to the low side under bolster springs
and swing hanger besring, or memoved under the high side.
Phe amount of shimming should be approximately equal at
both ends and on the same pide of the car. :

b. The correct space between the bolster and truck frame may
be obtained by adding or subiracting shims at the bolster
springs., BSome correction of leen is possible by adding
s 1/4" shim in the pocket of ¥he cross bar bearing. On
the opposite side of the car, the 1/4" shim, if provided,
may be removed. Only if further correction is required
should shims be added under the equalizer springs.

NOTE: No alteration of shims under tbé slde bearings will be
allowed for leveling purposes.

7. INSTALLING AND ADJUSTING SPRING PLANK AWCHOR

The spring plenk anchor is the stabilizing tie between the
spring plank and bolster. It consists of a spacer tube with flat washers
welded on each end and a tie rod threaded on each end, which sccommodates
rubber pads, adjustment washers, flat wvashers, slotted hex puis and cotter

pins.
The followlng procedure must be performed on both spring
plank anchors:

(d) Tnstall spacer tube, tie rod, inboard adjusting waghers
and rubber pads. The inboerd spacer washers are used
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to maintain 22" dimension between the‘cente} l;ne of bolster

. ~ extension and spring plank extension. . e

{b) 1Install outboard rubber pads, adjusting washers; flat washers
' and hex slotted nuts on each end, s

(¢) Tighten slotted nuts to compresc the rubber.pads to 24 aim-
' ension as shown in Fig. 1. The 22" diménsion must be main-
tained at both spring plsnk anchore. C

(d) Apply cotter pin at each end. L ?iﬂ:'-h.

8. INSTALLING AND ADJUSTING BOLSTER ANCHOR RODS (Bolster to Frame) B

The bolster anchor is located between the bolster and truck
. frame. It consists of a spacer tube with flat washers welded on each
end and & tle rod threaded on each end, which accommodates rubber pads,
adjustment washers, flat washers, slotted hex nuts and cotter rins.

The following procedure must be performed on both bolster
anchors ! .

(a) TInstall spacer tube, tie rod, inboard adjusting washers and

: rubber pads. The inboard specer weshers ave used to maintain
2' 11-13/16" dimension between the center line of bolster and
truck frame extensions, '

(b) Install outboard rubber pads, edjusting washers, flat washers
and hex nuts on each end.

(¢) mighten slotted nuts to compress the rubber pads to a 2-7/16"
" dimension as shown in Fig. 1, The 2' 11-13/16" Gimension must be
maintained at both bolster anchors and the bolster musi be cen-
tered with the truck frame.

(@) Apply cotter pin at each end.

9. SEOCK ABSCRBERS

Inspection and Maintenance

: It is recommended that the units be jinspected at intervels of

! approximately €0,000 miles to make sure thet they are operating properly.
! This pneed be only a minor inspection and should be mede to determine

i whether or not they are still in good operating condition.

Jnspections

This inspection should be made as follows:

a&. Check for Control

Remove the upper mounting nut, cotter pin, upper rubber
mounting block and mounting cap. Compress the wilt an inch
or two and pull upward on the outer tube. Repeet two or three
times. The unit should extend with considerable resistance and

Sectien 3
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,1-push together ﬁore eaglly than it extends. If the unit should
.- extend easily, loss of control is indicated end it should be
“pemoved from the truck for more accurate test. .

b.‘ Check for Leakage
. |

... A light film of oil or small amount of fluid on the lower
tube does not signify serious trouble with the unit. A consider-
able quantity of fluid on the lover tube indicates serious leak-
age and the unit should be removed and replaced.

¢. Check for Binds

Turn the outer tube completely around. It ghould turn with-
" out appreciable resistance., If a point ig found beyond which the
unit can be turned, or where extreme resistance to turn 15 en-
countered, & major bind is indicated and the unit should be
replaced., A minor bind where some resistance to turning is found,
but the unit can be turned through this point without too much

difficulty, may be regarded as not serious.

d. Check Condition of Mounting Rubbers

‘Make sure that the rubber mounting blocks on both ends of the
unit are in good condition, If they hawve become badly worn or have
deteriorated appreciably, they should be replaced with new parts.

IMPCRTANT -. The amount of compression on the rubbers is deter-
mined by the shoulder on the stem at each end of the shock
absorber. Make sure that the mounting nmuts are tightened securely
against the shoulder before installing the cotter pin

Shock absorber repairing is a costly and general unsatisfactory
procedure, as the expense involved in producing a .good repair 1is usually as
much or more than the cost of a new unit, and of course any repalred unit is
still not as satisfactory from a 1ife standpoint & & nev one. ‘

Pefective shock absorbers should be returned to the factory for
repair or service. This 1s considered to be the most satisfactory method
of repair. Nevertheless, experience has proven that in general it is more
economical to discard a defective unit and replace it with a new one. It
i then only necessary for the storekeeper to maimtain a small stock of
replacement units and rubber pounting blocks, insitead of a large number of
repair parts, replacement units, mounting rubbersz, service tools and service

equipment.

Refilling

Fhese shock absorbers are sealed at the factory and cannot be dis-
mantled or refilied. The seals are of an improved design built to last the
1ife of the unit, and since the fluld will not break down or deteriorate
with use, it is therefore unnecessary to refill these units. Should a unit
ever develop a serious leakage, 1t should be replaced.

Secticn 3
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. 30. JOURMAL BEARINGS . . _ . iso0

Grease lubricated SKP 5-1/2" x 10" Spherical Journal bearings are =~

psed on the RDC Wheel Assemblies.

It is recommended thet standard AAR and Railrosd pfacﬁice be
followed for inspection and maintensnce of SKF Spherical Journal Bearings.

- For fﬁrther information refer to SX7 Maintenance Inétruction
Manual for Z-4506-B-2 Bearings. ‘ , ' T

11. BOUND DEADENING

Rubber pads are placed under the side bearing caps, at the ends of
the bolster anchor and transverse spring plank stabilizing rods and at the
axle gear unit torque arm supports. Rubberized fabric pads are provided
at the equalizer seats on the journal boxes, at the swing hanger besrings

and at the equalizer spring seats. &

A composition Thermoid pad 1s provided between the surfaces of
the body bolster and the truck bolster center plate. : ’

12. CENTER PIN ) : “T
Description .

The center pin is a three piece interlocking type inéerted through
an opening at the underside of the truck bolster, For dinstructions for re-

moving and installing, see Fig. 2,

13. SIGNAL SHUNT'ING EQUIPMENT

Description

The equipment for each wheel consiste of one shunt block attached
to & torsion bar. The bar is supported at two points on brackets welded to
the center transom of the truck freme., At each point of suppert & sound
deadening bushing is provided. Cable assemblies are attached to the shunt
block, to the torsion bar and truck frame, Also from the trwck frame to
the car body. This provides a continuous. path for the signal circuit.

Inspection and adjustment

The shunt blocks ghould be periodically inspected for wesr. Shunt
block replacement should be made when vanes indicate 3/h" metnl remaining
and If the torsion bar bushing essembly is riding close to the wheel flange.

&. Check that the cotter key which retains the shoe to the torsion bér
is secure, -

-
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“;b: Check that the toréion bar heafing blamp-attaching bolts are _ '_53 4
-~ sgecure and the rubber bushing is in good condition. ‘ s T

. €. Check that the adjusting nut is properly tightened and its
- . sssoclated rubber bushing has approximately 1/16 inch com-
s pression. o S : .

. d. Check that the cable terminal bolts are tight.

€. The shunt blocks are held against the wheel by the torsion bar
with a pressure of 20 lbs. plus or minus 5 1bs.

This can be messured with a spring scale hooked to the torsion
bar at the shunt block. Lift the block just clear of the wheel
tread and read scale, The load must be estsblished with £h

truck under the car ready to run. '

Adjustment is made by adding or removing washers under the éye
bolt as required. Rubber bushing is to have approximetely 1/16"

compression.

The torsion bar assembly is bent in a gradual sweep to give 1"
offset toward the center of the car. This appliies side pressure on shunt i
block against the radius of the wheel flange.

4. TRUCK REMOVAL

a. Cut off the air by means of the cutout cock located underfloor
to the right of the Rolokron control box.

b. Disconnect at the truck connection, the flexible air hoses (car
body to truck).

c. Disconnect the shunt cable assemblies (car body to truck). - J
d. Remove the clevis pin atiaching safety chain to gear box.

e, Disconnect #1 and #2 drive shafts. This prevents possible
damage to the drive shafts when 1ifting the car.

f. When removing the handbreke truck relesse the handbrake and re-
move the eclevis pin to discomnect the hendbrake chain, Rzmove
the handbrake rod support from the end underfreme.

8. Remove the self-locking center pin. (See Fig, 2 for instruc-
tlons for removal).

h. Disconnect the Rolckron cable assembly, _

i. Discomnect the sand delivery hoses., ¢ \

Section 3
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~J. Position car body jacks at the jacking pads. {oné car body ..
jacking pad is provided at ecach end of each car body bolster ).,
Raise car body high enough to enable truck to clear car

structure when truck 1s rolled out.

P

15. REMOVING WHEEL AND AXIE ASSEMBLY

A, Apply the followlbg before removing the truck frmn the car:

1,

2.

Apply a hardwood block between the bolster and the truck
frame on both sides of the car. e

Chain the equalizer beam to the truck frame on both sides
of the car. This prevents dropping the equalizer beam
when the wheels are removed. LT .t

NOTE: Disconnect drive shafts at gear unit to prevent possible
damsge 1o shaft when 1lifting car.

B. Procedure for removing wheel assembly:

ll

5.

Disconnect Rolokron cable - axle unit to truck frame.

Disconnect axle gear unit torque arm from the iruck frame
when removing the drive wheel assembly.

Remove the pedestel tie bars from the pedestal legs.

Raise the truck frame sufficiently, remove tkhe jJournal box
saddles, pads and seats. '

Roll. the wheel assembly clear of the truck.

C. Procedure for installiing the wheel assembly:

I

2,

Section 3
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Apply a light coat of graphite lubricant to the rubber
backed bearing wear plate of the disc brake frame and the
journal box rear enclosure on both sides.

Position the wheel assémbly undéf the ralsed trwek frame.

Jower the truck assembly. While lowering the assembly,
wateh for proper engegement of the disc brake frawe beering
arms. There should be no binding and the besring arm should
snap over the Jjournal box enclosure.

On drive wheel assembly, guide the torgue arm imto position
under the projection at the transom. Re-apply the torque
srm rubber pads - after replacing any that are worn or
deteriorated. Install the torgue arm bolt and tght to
obtain 1/32 inch pre-compression on each pad asnd insert the
cotter pin.

tenter the saddles, pads and seats for equalizex beam on the
Journal box.
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o 6._;Ré-apply the pedestal tie bars to the pedestal legs.
%}7.; Remove the chain supporting the equalizer beams. =

8 ' Remove the hardwood blocks from between the bolster and
the truck frame on both sides. .

"9;' Counect the Rolokron cable ~ axle unit to truck frame.

NOTE:  If other facilities are available for removing wheel.
assemblies, modify the above rrocedures accordingly.

16. REMOVAL OF WHEEL FROM DRIVE AXLE -
Refer to (&) Dana Corporation Spicer Bulletin #8302

7 (b) RDC General Manual, Section 3, Pigures 1 & 3.

Procedure

1. Rewmove the eight Quill Driving Clemp Screws from each side
of the Gear Unit. Lay aside the halves of the compression
rings and the lock straps,

2. Remove the two Quill Driving Clamp Bolis from each Axle
Mounting Assembly. The Axle Mounting Assembly halves are
mated and numbered alike. These parts. should be kept
mated.

3. Slide the Gear Unit on the axle toward the opposite end
from which the wheel is to be removed wnitil it contacts

the disc. See Fig. 3.

h, Remove the fasteners that retain the disc to the hub of
vheel that 1s to be removed and slide I+ against the Gear
Unit, )

A space of apprOXimateiy 15 iaches now‘exists between the
hub of wheel and disc assembly.

When the axle assembly is placed in the wheel press, "I"
beams or other suiteble structure of proper welght may

now be Inserted in this space and secured at top and bottom
of wheel press to form an "A" freme straddling the axle po
that wheel is backed up across its flanges. Pressure may
now be applied to the end of the axle.

Re-install the gear unit as shown in Spdcer Bulletin #8302.

Section 3
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W gomemEGm o lomne

The RDC may be ralsed By_jacking at the Jacking pads lo-:_

cated at the equ of each bolster.

"The car may algo be raised by means of a sling sttached
to the buffer sill, Details concerning the sling and othexr methods
of raising are shown in the "Wreck Masier's Manual", coples of which
are obitailnable from the Wire Rope Sling Department, American Chain
& Cable Company Inc,, Wilkes-Barre, Pennsylvania I,

When raising the car, it is not necessary to remove the
trucks. : : . S

The drive shafts, however, should be disconnected to
prevent possible damage. ‘

Pection 3
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RDC GEN'L MANUAL 10/1/62

There 1s one handbrake per car. 'This handbrake is a Peacock:
24" lever type operating on one brake disc on each axle of the truck’

adjacent to the handbrake end of the car. It is designed for a drawbar
pull of 5500 1bs. with 2100 1bs. appled to each hapdbrake crank arm.

The handbrake chain operates through & sheave vheel and is

attached to an operating rod and lever assembly. The operating rod hes
& maximwum movement of 13 inches and is equipped with a release spring,

SETTING HANDERAKE

o To set the handbrake 1t is only necessary to operate hand
lever upward (pumping action) until the brake is set, It is not
necessary to manipulate the trip lever in asny way while handbrake is

'beil]g set.,

RELEASTNG HANDHRAKE

To release the handbreke, return hand lever to its retainer
spring elip, push the hand lever as far back as it will go and leave
there, but do not push ageinst handle with the foot as this retards

“the releasing action. Then pull upward and outward on the trip lever,

holding 1t only until the chain weight and its rubber snubber come up
against bottom of brake housing. If chain weight and its rubber snubber
8o not return up to bottom of housing, reset the handbreke and repest

release,

VISUAL CHECK FOR FULL, RELEASE -

Cor should never be operated with hsndbrake partially applied,
To insure this, ell operating personnel should meke sure the chain
weight and its rubber srubber are up against the bottom of the housing.
If not, the handbreke should again be fully set and then released,

INSPECTTON

Handbrake should be periodicelly inspected for loose screvs,
nuts or bolts, EXCEPTION - Hand lever adjusting screw, located on the
front edge of the hand lever, nesr the top, sbould not be turned except
as outlined in the followirg perasraph.

Section h
Page 1
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HAND LEVER CLEARANCE

A1l late modelg are equipped with a hand lever adjusting
screw loceted in the front edge of the hapd lever near the top
which, by turning, adjusts the hand lever clesrsnce between the handle
and the nearest part of the car structure. Turning this screw clock-
wise increases the clearance and counterclockwise decreases it. It
will seldom, if ever, be necessary to move this screw. However, should
it be necessary, the screw should be resplked by center punching the
thresds into the slot extending across the head of the screw.

REPLACEMENT COF CHAIN

See Figure 1.

LUBRICATION

All rotating or moving parts should be periodically lubri-

cated (See Budd Rail Diesel Car Lubrication and Fuel Chart). Iength of
time between lubrications will depend on use of the handbrake, operating
conditions, climate, ete., but in any event lubrication should be attended
to at the same time pericdic imsppction and attentlon as giwen to alr

‘brakes a&s required by A.A.R. rules.

Section b
Page 2



- —

L J : J S - _ ! w,
J ] CHAIN J J
SNUBBER o
SNUBBER PIN
—_t‘i j’ﬂ/ 5.__0N
WL _wEIGHT B g !
SKETCH N# |, - SKETCH N2 2, SKETCH N23.

REMOVING CHAIN
- PULL DOWN WEIGHTED END OF CHAIN,
. SLIDE RUBBER SNUBBER UP GHAIN AS SHOWH IN SKETCHNE |,
. REMOVE GHAIN SNUBBER PiN.

- ATTACH PIEGE OF BALE WIRE APPROXIMATELY 3FT. LONG TO LOOSE END OF GHAIN WITH A
LOOP OR OTHER MEANS OF PREVENTING THE WIRE FROM PASSING THitOUGH THE HOUSING.{SEE SKETGH Ntz

a7 B Y.

REAPPLYING CHAIN(SEE SKETCH NESB,)
!.PULLDOWNONGHMNUNTMJWREHANGSEVEHUﬁONBOYHSmESOFDBUHASSHOW&
2. DISCONNECT WIRE FROM OLD GHAIN AND AT TACH TO REW GHAIN,

3. PULL DOWHN HANDLE END OF WIRE AT THE SAM‘E TIKE ASSISTING THE OPERATION BY RAISING CHAIN UP AND
STARTING IT THROUGH THE HOUSING. CONTIHUE THIS OPERATION UNTIL CHAIN HAS BEEN DRAWN ENTIRELY
THROUGH HOUSING AND HANGING AS SHOWN [ SKETCH N,

4. SLIDE SNUBBER UP GHAIN.
5. ATTACH WEIGHT BY INSERTING PIN.
6. SLIDE SNUBBER DOWN OVER THE END OF THE WEIGHT AND CORNEGT THE FAR CRD OF GHAIN TO BRAKE RIGGING.

METHOD OF CHANGING CHAINS
FIG |

SEC 4




'RDC GEN'L MANUAL 10/1/62
KA ;f?ﬁffif}:}: © . SECTION S5 e

COUPLERS, DRAFT GEAR, BUFFER SILLS AND WALKWAY PLATES

DESCRI?TION

The couplers ere AAR type H short shank supported by & carrier
essembly provided with 3 coil springs. Each spring is seated in a pocket
in the end underframe. (See Fig. l)

: The uncoupling mechanism operates from one side of “the ecar only
and 1s accesgible at the left hand side when facing the end of the car,

A draft gear of the Waugh type is provided with each coupler and
consists of five Waughmat units in the buff section and six units in the
draft section. Each Waughmat unit is made up of a steel plate and two
rubber mats: & mat sttached to each face of the steel plate. Each unit
is then separated by a steel dlviding plate. (See Fig. 1). - ,

A buffer sill mounted on spring loaded, rubber bushed, side
stems, is located at each end of the car. The spring pressure applied
- against the spring reteiner, causes the buffer sill to extend 1n an

outward direction.

A sliding foot plate is hinged from the outer edge of the
buffer sill assembly.

A walkway plate heving an anti—slip surface, with one end
hinged to the threshold and the other end bearing on the top of the
sliding foot plate, is provided at each end of the car.

ADJUSTING COUPLER HEIGH&

The couplers should te adjusted so thet the distance between
the centerline of the coupler and the top of the running rail is between
34 and 35 inches. :

To make' this adjustment, check that there is ro binding et the
truck pedestals or elsewhere. Jack up the coupler until sufficlent
clearance is obtained between the coupler shank and the veasr plate of
the coupler carrier assembly., Pry up the cerrier wear plate and insert
a shim. Shims are available in 1/8, 1/4, and 1/2 inch thicknesses.

Remove the jack and recheck the coupler height.

Section 5
Page 1
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. REPLACING COUPLER CARRIER SPRINGS

o ‘_lo

2-

3-
]".

.

Remove the coupler, Lo -,f'g‘ﬁﬁﬁr

Compress the coupler cerrier by meane of a'Jack.

Remove the {two coupler stop lngs. : ;; ) ':U o -
Release the pressure on the coupler éa&riér-and remove the jack.
Remove the coupler support assembly and springs.

install springs, reverse the above procedure,

To

. When coupler carrier 1s dismantled check the free height of each

coil spring. The free height should be 8 inches. If found to be
less than 7T-27/32 inches, the spring must be replaced.

REMOVING AND INSTALLING WAUGHMAT TWIN CUSEION

For method of removing and installing Waughmat twin. cushion see Fig, 1.

INSPECTION OF BUFFER SILL ASSEMBLY

The top surface of the sliding foot plate wust be 16~7/16 inches from the

centerline of the coupler, when the centerline of the coupler is 3k-1/2 inches above

-the top of the running reil. (See Fig. 1).

If any varistion in the height of the buffer sill requires an adjustment,

dismantle and inspeet the unit as follows:

1.
2,

3.

Section 5
Page 2

Compress the buffer sill assembly.

Remove the cofter keys, slotted hex nuts and sownd-deadening pad.

Remove the four hex head bolts and lockwashers which retaln esch
support assembly. '

Gradually relesse the compression from the buffer 511l apsembly
to release the pressure from the side sten sprines.

Slide the buffer sill assembly forward and remove from the car,
Remove the support assemblics, spring retﬁiners, and springs.
Remove shoes end cushion stops.

Clean and exemine 81l metsal parts for excessive wesr and rubber
parts for distortion.

Clean and inepect side stem springs for 17.50" free heigot.

i
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flﬁpmo#g_sidé stems,frdﬁ the'buffgr_sill as follows:

RDC GEN'L MANUAL 10/1/62

2
VI

“ e, Iift‘tﬁg hinged foot plate to expose side stem pin

retainers.

bs Remove retsiners.

" e. Drive out side stem pins.

-d. Clean and examine pins and buéhings for excessive wear,

Replace any worn parts.

REINSTALLING BUFFER STLL ASSEMBLY

1.

10,

Apply & light coat of lubriéant to &1l pins, bushings, wear
surfaces of side stems mpnd ipside diesmeter of the support
assemblies and shoes,

Place side stems into the buffer sill and insert side stem
pins,

Apply the side stem pin retainers and securely tighten the
attaching bolts.

Slide the support assemblies, with the bolting flange toward
the buffer s111, onto the side stems, 8lide the Bpring re-
‘tainers and springs onto the side siems. :

Apply the shoes to the cushion stops and insert in the side
‘stem pockets in the end underfrawe. The shoe flange must
be positioned as shown in Fig. 1.

Insert side stems into the end underfrome.

Apply pressure while guidipg the side stems through the
openings in the shoes.

Apply the sound deadening pad and tirn the slotted hex nut
onto the slde stem several turns.

The. two support assemblies ere contoured on one side to com-
rensate for angling. This side is Indicated by tiie arrows
stenciled on the face of the back plate., Position the

support assemblies with the arrows inting towerd the center-
1ine of the car. Apply the eight hex head bolts and lock-
washers and tighten securcly.

Position the face of the buffer sill to the pulling face of
the coupler and sdjust the slotted hex nuts to the 3% inch
dimension as showvn on ¥ig. 1. Insert the cotter keys and

spread the ends.

Section 5
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ST =7 SECTION 6

AR CEPRESSCRR . gl
_ - . The air compressor is a Westinghouse Alr Brake Company Type
2-CY3-B two stage operated in the direction indicated by the arrow on
the flywheel, with timing belt drive, and provided with flexible con~
nections. : . '

o A more detailled description of parts, their function and
diegnosis of compressor unit allments may be found in Service Manual
1D19352-3,5 which may be obtained from Westinghouse Air Brake Company,
Wilmerding, Pa. Also, Repair Specification R-26-C, obtainable from the
same source, is recommended for compressor overhaul.

DRIVE EELT

The drive belt is enclosed in a plastic case which is made up
of two pleces. The two pleces are held together by means of a clamping
avrangement which is secured by a toggle latch, ' -

With reasonsble attention to pulley aligmment and belt tension,
long belt life can be expected. When applying a new belt, the pulley

aligmment should be checked with a straight edge so that equalized
tension is applied to the beli. To obtain maximum life from the belt,
i% is recommended that it be reversed on the pulleys every 6 months to
prevent excessive wear or strain at any one point. Timing belts have a
natural tendency to run sgainst one flange of the driver pulley. When
applylng a new belt, the tension should be snug, but not taut. A moder-~
ately slack belt will provide longer life than a taut one, but excessive
slackness should be avolded.

Never pry a timing belt over the flange of a pulley. The motor
mounting bolts should te lcosened to provide movement of the motor to
- aid the application of the belt, The pulleys ghould be realigned and
motor tightened down in positdon.

CRIFICE TEST

The following charts, Figures 1 and 2, may be used in teéting
tlie Westinghouse Type 2-CY3-B compressor

Section 6
Page 1
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5,

The test mey be performed on the cor.  An orifice (#37 ari11)

) holder'or & pipe union containing the orifice should be applied to the
_drain cock on the second main reservoir. The compressor is then started

and when the reservoir gasuge shows approximately the required pressure
corresponding to compressor speed, the drain cock to the orifice holder
is opened. vt ot

- Comparing the data obtained from the above'pfocedure with that
given on the charts, the condition of the compressor can be determined.

Prior to the tests, it should be established that there is no
leakage from the main reservolr system and the compressor should be
operated long enough to assure that it is at normal working temperature.

Section 6
Page 2
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L NEW OR REPVRED
5 120 (SEA LEVEL) \‘“\ 4.//

T
§ [
©
- Lo , /.f’
?; 100 /w/,ﬂ’# ] 1
é _f,y"{\
> P = L GONDEMKING LIMIT
§ t/ : @,,,/ (SEA LEVEL)
¥ 80 =
© r,f,‘/
L § /"
L~

60 s>

40

400 500. 600 700

COMPRESSOR— REM,

THESE TEST GURVES ARE PASED ON THE FOLLOWING GOMNDITIONS!

N2, 37 DRiLL ( .1040 IN. DIAMETER)

THIGK.

ORIFICE WITH SQUARE EDGES BORED THROUGH PLATE 1ASG .

VOLUMETRIC EFFICIENCY OF 75% FOR NEW OR REFAIRED AT 100 LB. AIR PRESSURE ARD 60 %
COHDEMNING LIMIT AT 100LR AIR PRESSURE. )
RESERYOIR TEMPERATURE GO®F ROOHM TEMPERATURE TOCF.

ATMOSPHERIC PRESSURE 14.7 {SEA LEVEL )
FOR HIGHER ALTITUDES DEDUGT 9% FROK PRESSURES OH cumvss FOR EAGH 2860 FT. ABOVE SEA

LEVEL. SEE ALSQO FIGURE 2
VARIATION FROM THE STATED TEST GOHDITIONS YILL CAUSE VAF:‘IAT!ON FROM THE GIVEN PRESSURE.

SEE FIGURE 2 FOR tHSTRUCTIONS

TEST CHART FOR NEW R REPAIRED AND CONDEMNING  LIMIT
BY ORIFIGE TEST METHOD

TWO CYLINDERS,i L.P
{ HLP 2.5

5.0 IN. BORE, 3.5 IN. STROKE

IN., BCRE 3.5 IN STROKE

TWO STAGE, SINGILE ACTING, AIR GOOLED
DISPLACEMENT 26CU. FT PER MINUTE
AT RATED SPEED OF 630 COMPRESSOR RRM

F1G.4

S5€EC.6
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TEST PRESSURES
N’ 37 DRILL, 1040 INCH DIAMETER QRIF[CE

PRESSURES (PS.1.) TO BE mmmmsn AT VARIOUS ELEVATIONS ABOVE
SEA LEVEL.
ELEVATION ) T )
{FT} 4] 1000 2000 3000 4000 5000 6000 7000 BOOO
RPM
400 77 T4 71 68 65 62 59 56 53
450 87 B4 80 77 T4 70 67 64 60
w 600 o7 93 90 86 62 78 5 7t 67
Q;S, 880 107 103 99 95 91 BE 82 78 74
gggm 600 118 (T | 07 L 03 sa 94 89 a5 80
ng_'g 650 125 120 LS F 1086 101 96 g1 87
z® 700 183 128 23 ite 113 107 102 87 92
o . . .
400 58 56 54 5 49 a7 a5 42 a0
® 450 67 64 62 59 57 54 52 49 46
g 800 78 73 70 67 64 6l 58 LY 53
.
55 850 88 8e 78 75 72 69 85 62 - 59
o5 600 93 89 86 82 78 75 72 6B 64
S 650 1 o2 98 94 s0 86 62 76 75 71
700 109 108 ol 86 e o8 84 80 78
SEE FIGURE 1. FOR ADDITIOHAL INFORMATION
ORIFICE TESTS FOR AR COMPRESSORS
LIMITING PRESSURES AND SPEED AT SEALEVEL
FiG.2 SEC.6
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SECTION T LT

.. :- FEATIRG SYSTEM R

. The Rail Diesel Cars are heated by the enginé cooling watér
a8 shown in Figures 1, 2, 3, apd L. I o

i

. Motor driven pumps are provided to draw water from the engine'
cooling water tanks and force it through the heating systems and back to

the tanks. - ..

The'pumﬁs are ptarted and stopped hy thermoststs to maintain
the proper temperature in the car body. ' S

, ‘ As shown in Fig. 1 (RDC—l; the floor heat pump draws water
from the tank of the #2 engine circulating system. It ie controlled by
a 76° floor heat thermostat located under the: tenth seat from the #1

N (B) end of the car.

The overhead heat pump drawe water Trom the tenk of the #1
engine circulating system. It forces this warter through the overhead
heating coll located above the ceiling in the #1 ('B') end of the car.
The pump is controlled by a 76° thermostat Ipeated Jjust above the fifth
anemostat from the #1 ('B') end of the car. A blower is provided which
forces & mixture of recirculated and fresh @ir through the heating
coils and into the overhead duct. This alr is then distributed into
the car body by means of the anemostats located in the center ceiling

panel.,

The heating control panel (1ocated in the switch locker) has

a switch with five positions: HIGH HEAT, LOW HEAT, OFF, COOL, and
ANPI-FREEZE. When the switch is in the LOW HEAT position, the cer iem-
perature is maintained at approximately 7h¢, When the switch is in the
HTGH HEAT position, the car temperature is maintalned at approximately
760, It is recommended that the HIGH HEAT position be used only.when
the outside temperature is below k0%,

When the heat switch is in the OFF position, neither pump
operates. However, if the overhead blower is kept running, the cer
will be ventilated. The blower is under control of the blower switch
and main lighting breaker.

The ANPI-FREEZE position is used to provide layover he=at when
the car is parked in the yords {see Standby Provision, Section 7).

As shown in Fig. 2 {RDC-2), the hemting system in the passen-
ger section is similar to that in the RDC-1.

Heat 1s provided in the baggege compartment from the overhead
duet wnd by side wall radiation. A grille located in the partition
between the baggage and passenger sections, Just over the doorway, 1s
connected to the main discharge duct. This furnishes hot air into the

Section T
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baggage section from the overhead hent écil, The side wallifadiatioﬁ in
the baggege sectlion ccnsists of two banks of pide wall radiation directly

connected to the floor heaet radlation of the rassenger compartwent and
therefore, are under the control of the floor heat thermosiat 1n that

eection. -

c -

As shown in Fig. 3 (RDC-3) the heating System differs in that

R

" the overhead heat coil in ‘the cdach section and the fan operated unit

heater in the RP0O section are connected to the #1 heat pump which is
under the control of the coach section overhesd heast duct thermostat.

- It will be noted that a check valve, as shown in Fig, 5, is
rrovided in the branch line supplying the coach section overhesd heat,
¢olil. The branch line to the RPO fan operated unit heater is connected
ahead of the check valve, : ) .

During an OFF cycle of the heat pump, the check valve (Fig. 5)
remains closed; therefore, no heat is supplied to the coach section over-
head heat coil. However, by thermosyphon action plus an augmented flow
induced by the engine water pump (when engine is operating) heat is
supplied to the RPO unit hester. A hand valve in the veturn line and
located near the unit heater is used to control the heat supplied 1o the

RPO section.

During an ON cycle of the heat pump, the pressure from the pump
opens the check valve and allows the water to flow to the coach section
overbead heat coil, thus allowing thermcstatic control over the heat pro-
vided by the coach pection overhead heat coil. At the same time, a
forced flow is also provided to the RPO unit heater.

The floor heat radiation in the coach section, the fan operated
unit heater in the beggage section and the side wall redistion in the RPO
section are connected to the #2 heat punp. 'This punp 1s under the control
of the coach section floor heat thermostet. :

Tt will be noted that a check valve is provided in the branch
line to the passenger section floor heat redistion. 'the branch line
supplying the baggage sectlon unit heaster and the RPO side vall radiation
is conpected shead of the check valve.

During an OFF cycle of the heat puwp the check valve remsins closed;

‘therefore no heat is supplied to the coach floor heat radiation. However,

by thermo-syphon action plus an augmented flow Jnduced hy the engine water
punp (when engine is operating), heat is supplied to ihe baggase section unit
heater and the RPO sidewall radistion. Haungd operated valves arve located in
the feed lines to each of the units for controlling the heab.

During an ON cycle of the heat penp, the pressure from the pump
opens the check valve and pllows the water to flow to the passenger section
floor hent radiation, thus allowing thermostatic contro)l over the hest pro-
vided by the coach floor hest radiation. At the same time, a forced flow is
provided to the baggage unit hester and the RPO unit beater and sidewsll
radiation.

Section 7
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st ‘*The:fan:motor of the unit heafer_in the baggage section 1s con-
“nécted-to the 2 heat pump wmotor and is algo provided with a THERMO, CFF,
'MANUAL switch to control the operation. e

.. . fhe fan motor of the unit heater in the RPO sectlon operates
according to the temperature selected by the RPO thermostat and a THERMO,

OFF, MANUAL switch.

' The baggage séction.aléo receiﬁéé”heat from the overhead Hedit
duct through e grille in the partition between the passenger section and

the baggsge sectlon.

As shown in Fig.‘h, the RDC-h baggage'c6m§artment heating Bystem
consists of a bank of four passses of 1 inch finned rediation 30 inches
long mounted on the end wall of the car in the toilet section. In additionm,

there are two overhead heaters with Tans mounted from the celling.

The overhead heater toward the #L ('B' End) of the car and the
f£inned radiation arve connected in peries; and then to the #1 heating pump.
The remaining overhead heater is connected to the #2 heating pump.

The RDC-l} RPO compartment heating system consists of & bank of
four passes of 1 inch finned radiation. .

tdentical hesting systems are applied to both sides of the RPO
compartment at the distributing table asrea. The right side system is
connected to the #1 heating pump and the left side system is connected to

the #2 heating pump.

on the right side wall of the RFO compartment, extending from
the mail distributing table to the side mail door is located & hank of two
passes of 1 inch finned radiation, Also, there is a bank of 8 passes of
1 4nch finned radiation at right angles and adjacent to the mail door.
Both of these units are connected in series and then to the #1 heating

pump through a check valve.

The operation of this type system is similar to that used on the
RDC"3- ’ .

During an OFF cycle of the heat pump, the check valve renains
closed; therefore, no heat is supplied to the RPO finned radiation.
Bowever, by thermo-syphon sction plus an augmented flow induced by the
engine water pump (when engine is operating) heat is supplled to the
fipned radiation in the baggage tollet scctlon arnd to the baggage unit
‘heater nearest the #1 ('B' End) of the car. The two units being connected
in series are controlled by & hand valve in the feed line,

During an ON cycle of the hest pump, the pressure from the pump
opens the check valve and allows the water to flow to the RPO flmned
rediation on the right side. At the seme time, a forced flow is also
provided to the baggage toilet finned radistion apd the one baggage unit

Section 7
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‘heater. The pump 15 contiolled by & thermostat located in the RPO

sectlon on the left side under the mail distributing teble, - -

On the left side wall of the RPO compertment, extending from
the mail distributing table to the left side meil door, is located a
bank of two passes of 1 inch finned radistion. Also, there 18 a bank
of 8 passes of 1 inch finned radiation at right angles anpd ad)acent
to the slde meil door. In addition there is a single pass of finned
radiation along the side wall of the RPO anpex apd a single pass of
1 inch finned rediation in the annex on the partition adjacent to the
regulator locker. The above mentioned left side units sre connected
in series and then to the #2 heating pump through s check valve.

During en OFF cycle of the heat punp, the check valve remains
closed; therefore, no heat is supplied to the RPO finned radiation.
However, by thermo-syphon action, plus an augmented flow induced by
the engine water pump, (when epgine is operating) heat is sepplied to
the baggage unit heater furthest from the #1 end (‘B end) of the car.
A hand valve is provided 1in the return line and located nesp the unit

hegter for controlling the heat.

During an ON cycle of the heat pump, the pressure from the
pump opens the check valve and allows the water to flow to the RPO
fioned radiation on the left side, At the same time, & forved flow is
also provided to the baggage unit heater, The pump is contoolled by a
thermostat located in the RPO section on the left pide letiwr case.

S?ANDBI PROVISTION

In order to provide car heating and rrevent freezing of +the
engines and their cooling water sysiem when the cars are pagked with
the engines shut down, a 1-1/2 inch steam treinline is used to Trovide
standby heat. This steam trainline is provided with shut-cif valves,
either rubber hose or flexible metallic conpectors and staniBrd steam
couplers on each end of the car. If the cars sre operated in multiple,
the steam connections can be made up between cars and it is only neces-
sary to connect steam to the end car.

Steam from this trainline is Injected directly into each of
the sump tanks through a Steam Admission Thermostatic Valve mounted on
the immersion heeter cover plate at the engine end of the samp tank
(see Fig. 6). The valve is set for 1762,

Both heating pumps axe undeyr control of the layover thermostst
and operate at its demend to maintain o temperature of 60° in the car.
The circulation of weter, together with thermo~-syphon actian in the
engines, prevents freezing of any part of the engine cooling system or
car heatiog system. It also keeps the engines at o temperafure which
bermits guick and easy starting.

Section 7
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CAUTION: -~ On'the RDC-3 and b, 1t is importent thet all hand operated

. phut~off valves'in piping to heating units are open to provide complete
anti-freeze protection. - SO S ' -

o . The blower on the overhead heat coll mzst be shut down during
the layover period. A separate blower switch is yrovided on the heating
and cooling control panel and is under control of the master light switch.

STANDBY PROTECTION WITHOUT STEAM L ) __.j: - o

Protection may be provided wheén steam 1s not available by
operating both engines with throttle in #2 position, on the following
schedule: L e .
7 outside Awblent Temperature Schedule of Engine Operation

359 One howr during every 8 hours
150 One hour dmring every 6 hours

o° Ope howr during every 4 hours
-15° Ome hour dwzring every 3 hoars

CAUTION: Set handbrake, make an air brake full sexrvice reduction end
properly chock wheels as the #2 throttle positlon is a power

position.

HEATING PUMPS (RDC-1, 2, 3 and %)

Both pumps {floor heat and overhead heat)) are of the centrifugal
impeller type directly connected to a 1/3 H.P., 64 Volt D.C., 3450 x.p.m.
motor. (See Fig. T).

Each pump 18 mounted on a bracket attached to the side si11 of
the ear and located between the sump tank and engime casing.

The motors have grease packed ball bearimgs and should be
lubricated every 10,000 miles, winter oniy. (See Budd Reil Diesel Car
Inbrication and Fuel Chart). Use caution not to ower-grease.

33

These pumps are Vapor #1546-2300 as showm on Fig. 7.

. Both heating pumpe should be removed during the summer season
and overhauled. The heating lines on the cax shouid be capped to prevent
the entrance of dirt. The pump portion should be removed and the impeller
inspected for corrosion or pitting. The water seeld. should be replaced by
a new one, Carbon brushes, pig tails, and commutstors should be examined
carefully. 'Phe motor windings should be blown out with dry air and ex-

amined for abrasion,ete.

PO REPLACE VATER SEAL (See Fig. 7)

ROTE; Be sure seal specification is Vapor #15h187h5.

Section 7
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2, Check end play of motor shaft. If end play 18 over 1/64 inch,

.3.

)‘;.'

5.

6‘."
T

g.
10,

i3.

1k,

15.

16.

Remove gyction:hga@‘qr_pump?by.removingwh~ﬁ&its;;ﬁ'

check motor bgarings,

T
R B TR

" Remove impeller nut and ﬁasher.” T R

Pull impelier off motor sha?t._ '
Remove floating sest aﬁd Bealiﬁg ﬁﬁsheﬁ.:{
Remove seal assembly from shaft of impeller.
Make sure that the synthetic rubber seat ring of the new seal

i1s tight against the shoulder of the floating sent with
rounded outer edge exposed to facilitate insertion. (The ring

is assembled this way when shipped).

0il the outer surface of seat riﬁg and push assembly into

cavity, seating it firmly and squarely.

Clean and oil the gealing face,

Check end of impeller hub and see that there are no burre to

~ecut rubber bellows when it is s1lid into place.

0il impeller hub and push bellows and spring asgembly into
rosition. Be sure the spring slips over the centering
washer and that the driving notches of the sealing vasher

index with the tabs on the retainer shell.

Check key-way on motor shaft esnd impeller for burrs.

Slide impeller on motor shaft with key in place. (Noteiw
This should be done with the motor shaft in vertical poeition
to 1insure spring of seal remaining in proper position on the
centering washer until the sealing faces meet).ﬁ

Install impeller washer and nut. Tighten latter securely.

‘Be sure that the impeller hub fits tightly against the

shoulder on the motor shaft.

Replace gasket on suetion head. {Note:- This gesket must be
same thickness as original as it determines the clearance
betwecn impeller and suction head). Install suction head.

Rotate motor shaft by hand to check that all parts turn
Ireely.

CAUTION: Do not run pump dry as this will damage sealing surfaces

of the water seal.
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LIST OF PARTS

Description
ADJUSTMENT HEAD
BODY
CARTRIDGE ASSEMBLY
ADJUSTING NUT
SEAT
ADJUSTMENT SPACER
OVERRIDE SPRING ASSEMBLY
LOCKNUT

o
-
3

ITo™mmo O = >

Adjustment Instructions

Loosen Adjusting nut "D" obout one-tenth of o turn ahd furn adjustment head "A™
slowly and a little ot a time until the correct positicn 3s found, To raise temperature,
turn "A" clockwise; 1o lower turn anti clockwise. When making any adjustment, "A"
should be moved only one-sith of a turn af a fime and sufficient time should be
alfowed after each adjusiment 1o moke certcin of the resultant temperature chonge.
At least ten minutes should be ollowed to establish the true result of the adjusiment,
After each adjustment, tighten Adjust Nut D",

lf proper resulls ore not obtained by following the above mentioned procedure, the
Cartridge Assembly "C" and Seot "E" should be replaced.

The above mentioned procedure should be followed {or setting affer new ports are
inslalled,

STEAM ADMISSION THERMOSTATIC VALVE
Yapor No. 9331 Temperature Regulotor

FIG, 6

SEC. ¥
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CHECK VAIVE:(Spring Check Valve with Large Bore) Fig, 5

B o j:AOn the RDC-1 and 2, & check valve is located in the discharge
* ldne of both the floor heat and overhead heat pumps. They are used to

rrevent false heating by thermo-syphon action when heating 15 not re-

quired. C : : SO co

_ On the RDC-3 and i, the check valves are used in the discharge
line of each pusp but located so as to prevent thermo-syphon action to
sections vhere thermostatic control is desired and not permit thermo-
syphon action to sections where manual control is desired.

The check valve consists of an nssembly inserted into & beveled
seat union. When installing the check valve in the union be careful not
to get the check valve off-center, which would result in & stuck open or
closed valve., The valve has a spring check which prevents the flow of
water as long as the pump 1s shut down. However, the pressure developed
by the pump 1s sufficient to open the check and allow hot water to

circulate.

Foreign particles in the engine cooling system can lodge in
the check valve and keep the valve ocpen, resulting in thermo-syphon
ection when the heat pump has cycled off. The valve should be removed
annually and examined for cleanness and wear. The spring should be ex- i
emined and checked that sufficient pressure is exerted to hold valve .

. £lrmly egainst valve seat,

FLOOR HEAT RADIATION _

- The floor heat radiation in the RDC-1, 2, and 3 consists of

- one run of fin radiation, 48 fins per foot, full length of each passen-
ger section, on each side with an additional six feet at each end of the
car. A drain petcock is provided at the low roint on each end for
dralning any water that may lie in the radiation, i¥ the car is to be

yarked without standby heat.

OVEREEAD NFAT COIL -

RDC-1, 2 and 3 only. The overhead heat unit is a two-pass
coil made & part of, and bolted to, the evaporator unit, It is a
standard Safety Industries coil as furnished with their evaporator.
The water enters the lower connection of the coil, and leaves by the
upper conmection. A petcock is installed in the top of the main header
to bleed off any air that may be trapped. Normally it is not necessaxy
to uvse this bLleeder petcock since pump operation will purge the coils,
unless the car is standing with = heavy lean. Since this coll is a
part of the evaporator unit, removal is explained under "Cooling ;

Systenm".
i

FLOCR HEAT THERMOSTAT

RDC-1, 2 and 3 only. This thermostat is located under the :

Section 7T
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tenth seat from the #1 ('B') end of the caxend controls the starting
and stoppiog of the #2 heat punp. It is provided with a setiback re-
sistor which lowers 1ts setting to 4o, Another setback to 60° controls
the operation of both the #1 and #2 heat pumps during leyover. .

OVERHEAD HEAT THERMOSTAT

RDC-1,. 2 and 3 only. This thermostat is set for 76°. 1t 18
located in the alr discherge duct, above the fifth epemostat from the #1
('8') end. This thermostat 1is provided with a setback resistor which
corrects ite setting to 730 for LOW HEAT and 750 for HIGH HEAT,

1
_ -

CONTROL PANEL - - R P

The control of the heating system 1s intégral‘with the control
of the cooling system and is incorporated iu the air conditioning control
panel located in the bottom of the switch locker in the # ('B') end of

the cax.

UNIT HEATER

The unit heater used in the mail and baggage compayrtments of
the RDC-3 consistis of a fimr coil with a motox driven fan to circulate
air over the coil and through the compertment, The healers are mounted.
near the ceiling in the end of each compartment.

On the RDC-I ithere are two unit heaters mounied from the
ceiling in the bagguge compartmwent. These heaters consist of & fin coil
with a motor driven fan to circulate air over the coll and thiough the

compaxrtument.

ifhe unit heater colls should be blown out with compressed air
every six months. The best method is to direct the sir bdlast through the
coll in the opposite direction to the normal operating eir flow. The fan
blades and motor should be blown off and wiped clean. Care should be
taken that all dirt is removed from around the lubricating openings

before sdding lubricant.

'the unit heater fan motors in the RDC-3 are equipped with factory
gsenled ball bearings. See Budd Rail Diesel Car Lubrication and Fusl Chart.

The unlt heater fan motors in the RDC-h sre eguipped with
factory sealed grease lubrlcated ball bearings. “This type of bemring re-
guires no periodic attention and is replaced when it becomes noisy or

vorn out.

The motor brushes should be checked periodically for wear and
that they are free in the holders. Replacement brushes should be of the
seme grade as recommended by the motor manufaclurer and should be obtained

from that company.

Section 7
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‘BALANCING DISCS - . ;55515f§t*fﬂ§;5f~?"

e ﬁalanciﬁg discs having pre-detefmined pize orifices-are located
in some lines to provide a balanced flow between heating units. fThese
orifices are located in standerd wnions and must not be removed.

In case a heating unit chould fail to heat snd it is determined

- that controls, heat pump, and valves are in yroper condition, and that.
the system is properly purged of air, a stoppage at the orifice may be
suspected, . . - o

The lagging must be removed at the union and the union broken.

The orifice may then be removed by lifting 1t out with e piece of wire
bent to form a hook. Any foreign material found in the orifice should
be removed, With the union open and the orifice removed, the line may
be purged of any remsining foreign material by operating the heat pump
for ten seconds. The orifice may then be replaced, union made up and
checked for leaks, lagging replaced on pipe, and water added to B\
tank if required.

The orifices are located as follows:

RDC-1 - 1/2 inch floor heat return behind No. 2 engine sump
tank adjacent to vertical pipe support angle.

RDC-2 - 1/2 inch floor heat return behind No. 2 engine sump
tank adjacent to vertical pipe support angle.

~ RDC-3 ~ 1/2 inch floor heat return behind No. 2 engine sump
tank adjacent to vertical pipe support angle.

- '7/32 inch RPO sidevall radiation retﬁrn, adjecent to
the left of the service water P11l spud,

= 1/4 inch baggage section unit heater, in return line
wion at heater unit.

RDC-4 - 5/16 inch RPO sidewall radiation at mall distributing
table has_two orifices in return ilnes mbove floor.

STEAM ADMISSION THERMOSTATIC VATVE

The valve consists of a steam dispersing tube with & built-in
thermostatic element to control the steam and 1s located on the fmwmersicon
heater cover plate at the engine end of each sump tank,

The velves are seét to meintaln a water tempersture of 176°
in the tank. An adjustment heed is provided for varying the temperature
setting (See Pig. 6).

Section 7
Page 9




RDC GEN'I MANUAL 10/1/62

: A shut-off valve 1s instelled in the steam‘iing to each valve
plus & strainer to remove dirt, scale, ete, T T

_ The steam admission thermostatic valves handle the trainline
steam pressure without the use of regulatipg valves, ' T

STEAM TRAPS A

; A Vapof 5-155 steam trap is provided on the éteam treinline of
each RDC car. The trap permits condensete to drain out but reteins steam

in the line, thus preventing possible freezing.

Tt is located on the #2 ('A') end of the battery box on the RDC-1,
2 apd 3, and at the forward end of the No. 1 engine sump tank on the RDC-L.

The trap should be disassembled for overhaul and inspection for
wear at every shopping period or at least once every two years., The trap
should be checked for operation before the begioning of each heating season,

Steam blowing from the drain outlet of the trap indicates a rup-
tured bellows diaphragm which must be replaced, dirt between the valve and
. peat, or & needle velve which is not seastlng properly.

To disassemble the trap for overhaul or inspection, remove the
four hex head bolts and remove the diaphragm cover and the diaphragm cover
gasket, 'The bellows diaphragm may then be detached from the diaphragm cover.
The strainer cap, located on the opposite side of the valve from the bellows,
may then be unscrewed and the strainer removed. The needle valve assembly

and gesket may then be removed.

The disphragm cover gasket must be replaced if worn or damaged.
-mest the bellows diasphragm for lesks - see Bellows Diaphragm Testing and
Inspecting. The valve and seat should be inspected for wear, scoring or
wire drawing. Strainer must be clear of scale end foreign material.

Clean each part thoroughly and reassemble the trap, using new or
repaired parts where required. Test the trap on the steam line before re-
applying it to service.

Bellows Diaphregm
Jnspecting and Testing

To inspect & bellows diaphragm, &apply steam to the assembled trap,
then shut off steam and allow about five minutes for %the bellows diaphragm
to cool and contract., Remove the bellows dlaphragm from the trap and if the
* bellows has failed to return to its normal fully contracted form when cool,
it 1s defective and should be replaced. :

To test & bellows diaphregm for leaks, place the unit in 8 sultable
holding fixture and eubmerge in vater at shout 190° . ILeaks will be indicated
by bubbles risiuvg in the water. A leaky bellows diaphragm shiould be discerded.
A suitable holding fixture for conducting this test 1s shown on Vapor drawing
#22659, coples of which are availeble from Vapor Corp. upon request.

Eection 7
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. CAUTION: Do not remove the bellows diaphragn from the trap or holding

FIxture while hot, nor subject it to live pieam when not enclosed, as it

will become over-expanded and will not return to 1ts normal form,

RDC-1-and -2 HRATING CONTROLS (See Viring Schematics)

following:

8.

‘b
C.
d.
_g.
L.
.The

8.

Iovw Heat

" e heating panel for RDC-1, 2 and 3 1s provided with the

Control awitch with positions HIGH &nd LOW HEAT, OFF, COOL
and ANTI-FREEZE.

"Blover fan circuit breaker switch.

Floor heat pump relay (FHFR)
Overhead heat pump relay (OHPR
Cooling pilot relay (CFR)

Cooling modulating relay (CMR)

thermostats are: .
Overhead heat DN2501 - T6°,

Floor heat FCN250L - T6°.

When the control switch on the heating control panel is moved to
Low Heat position, contects 2, 3, h, 7 and 9 are closed.

a,

b.

Closing contact 2 places the TROH relay coil and ihe two
1000 obms resistors in the circuit. i '

Closing contact #3 adds mercury tube thermostat meross the
TROH coil,

Closing contact # places the TRFH coll and the two 1000
ohm xesistors in the circuit.

Closing contact #7 inserts the 3° setback resistor in the
circuit with the heater element of the mercury thermostat

2501 OH.

Cldsing contect #9 inserts the 2° getback resistor in the
circuit with the heater element of the mercury thermostat
2501 FH.

Section 7
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With the electrical circult set up as mentioned above, the set-
back resistor allows a small current to flow in the heating element of the .
7 floor beat mereury thermostat. This small current creates sufficient false
temperature on the mercury tube to reduce its operating temperature 20,
thereby causing it to operate at Th° instesd of 760, - '

The—sa#e conditions are set up for the overhead heat thermostat
except the setback resistor is such that a 3° felse temperature is pro-
.duced. This reduces the operating temperature to 73° instead of 76°.

: . When the mercury conpections are open, due to lowered tempera-
ture, the shunt is broken across the relsy coils, Currént flowing through
the TRFH and TROH coils will energize them snd close the respective relay
contacts, starting the water pumps., When the car tempersture rises to T3° .
the overhead mercury thermostat closes snd shunts the TROR coil, causing
the relay contacts to open, thus shutting off the overhead pump. The floor
heat pump will continue to run until the car temperature rises to Th9. At
this temperature the mercury thermostat closes and shunts tlwe TRFH coll,
causing the reley contacts to open, thus shutiing off the floor heat pump.

High Heat

¥hen the control switech on the panel is moved to High Heat
position, contacts 2, 3, h, and 6 are closed. The cloaing of contacts
2, 3, and 4 set up circuits as mentioned in items (a), (b), =nd (c) under
"Tow Heat". 'The closing of contact 6 inserts the 1P setback resistor in
the circuit with the merecury thermostat 2501 COH heater coll. The overhead
heater thermostat now operates at 759 insteed of 760. The action of the
setback circuit is described under "Low Hest'.

' The floor heat thermostat will have no cireuit conmected to
the heanting element of the mereury thermostat. The switch contact # will
place the TRFH 8160 in the ecircuit, allowlug it to operate akt the T6°

thermostat setting.

Anti-Freeze

When the control switch on the healing control panedl is moved to
the "Anti-Freeze" position, contacts h, 5, and 8 are closed,

a. Closing contact #4 places the TRFH coil and the two
1000 ohm resistors 1o the cireuit.

b. Closing contact #% connects the FP4 of the TRFH relay to one
side of the #2 switch. This feeds battery positive (t) to the
TROH reley coil when the TRFH contacts are closed.

Section T
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b. cont'a, - ' S .

7. .. 7 In the Anti-Freeze position, the #2501 floor heat thermo-
stat controls the heat in the car. With the circuit setup as in (b)

above, the floor heat thermostat energizes the TRFH relay; the contacts

. of the TRFH close, starting the floor heat punp. Battery positive ( }

through the #5 switch, energives the TROH relay, cloﬂing TRCH contacts

and starting overhead heat pump.

C. Closing contact #8 places the 16° Betback resistor in series
with the heater element of the floor heat mercury thermostat. 'The false
heat created by the current through the resistor reduces the operating

temperature from 76° to 60°.

Although the overhead heat pump operates to protect piping,
the fan is not operated to hest the car in the Anti-Freeze position.

STEAM LAYOVER PROTECTION FOR RDC-1 AND 2 '

1. Check the heatling and cooling conirol pabel (located in
the switch locker at the #1 ('B') end of the car) to see that the gelector
switch 1is in the ANTI-FREFZE position and the blower switch is in the OFF

position.

2. Tura off all lights in the car by tripping the master switch
at the top of the switch panel.

3. Check that the hand valves ahezd of the Steam Admission
. Thermostat Valves (located in the supply lines to each sump tank) are in
the open position. .

4, Check that the water 1evel in both engine sump tanks is
between the upper two try-cocks.,

5. Plug in a source of 64 volis battery charge. CAUTION - Be
sure both engines have been shut down before the plug is inserted. DO NOT
start elther engine without first pulling the balbtery charge plug.

6. Couple one end of the steam trainline to yard steam and
open the end train pipe valve.

7. Open the end train pipe velve on the o?posite end of the
car to blow oul any condensate, then partly close the valve, leaving a
feather of sieam blowing ocut of the coupling.

8. Check for rumble of steam at both ﬁump tanks, indicating
that steam is entering the water.

9. Check that floor heat and overhead heat circulating pumps
operate when car body temperature falls below 607,

Section 7
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Removing Car from Yard Bteam (RDC-1 and 2) - &

pipe .va.lve, disconnect yard steam line and then open train pipe valve on
opposite end of car to blow out any condensate.. Lt L

o, Disconnect 64 volt battery charge cable.

3. Check engine water temperature gauge to verify that engine
‘water temperatures are normsl before starting eongines.

Steam Heating When Being Towed in a Conventionasl Passenger .
Train (with passengers) (RDC-1 and 2) '

1. Check that the hand valves shead of ‘the Stesm Admission
Thermostat Valve (located in the supply lines to each sump: tapnk) are in
the open posliion.

2, Check that the water level in both Engine Sump Tanks is
between the upper two try-cocks. ' ,

3, Couple the sieam trainlines and open the et train pipe
valves. If the RDC is being towed between cars, open bothend train
pipe valves. If belng towed as & resr end car, open the Ferward trein
pipe valve and partly open rear end train pipe valve to pemit a feather
of stemm to blow out of the coupling.

4., One engine must be operating to provide battary charging.
The engine stop and isolation switch {located in the respediive regu-
lator locker) must be in the "ISOLATE" position to isolate the engine

_controls. It is not necessary to “{SOLATE" the -shutdown emgine from

its respective regulator locker.

5. Insert the master plug switch in the receptacdlie (located
in the collision post at the controller) at either end of e car for
air compressor operation. Do not insert the reverse lever in the con-

trollexr.

6. Snep the main lighting bresker and the blower switch to
the "ON" position, Set the selector switch on the heating and cooling
control panel for HIGH or LO4, depending on the requlrement..

steem Anti-Freeze Protection When Being Toved ina Conventional
Passenger Train with Doth Engines Shut D‘g‘._-rp:‘g_no pessengers) RDC-~1 and 2).

1. Check that the hend velves zhead of the Stear Admission
Thermostat Valves (localed in the supply lines to each sump tank) are in
the open position.

. Check that the water level in both engine stzy tanks is
between the two upper try-cocks. '

Section 7
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o " 3, Check the heating and cooling control panel. {located
.in the switch locker at the 'B' end of the car) to see that the
selector switch is in the AMII~FREEZE position and the blower switch
is in the OFF position. (’fhis places the floor heat and overhead heat
circqlating pumps under control of the 60° layover thermostat). |

. . h, Check that the floor heat and overhead heat circulating
- pumps operate when the car body temperature fells below 60°, -

" 5. Turn off all lights in the cer by tripping the master
switch at the top of the switch panel. S .

WARNING: If steam 18 not available, see Drailning In-
' structions SBection 23,

RDC-~3 BAGGAGE AND RPO HEAPING CONTROLS

The heating control panel is located in the utility locker
in the RPO compartment. The selector switch hes three positions:
ANTI-FREEZE, LOW HEAT, and HIGH HEAT. The Antl-Freeze position
selects 60° temperature, Low Heat 710 temperature, snd High Heat

THO temperature,

One. thermostat containing the three temperature ranges is
located on the end of & letter case in the RPO compartment.,

The fan control switches for the RPO mnd Bagegapge unit
heaters are mounted, one on each heater housing. These switches have
three positions: THERMO, OFF and MANUAY, for selecting the fan opera-
tion of' the unit heaters,

As shovm on Wiring Schematic, with the RPO fen control
switch set in THERMO position; the heating conirol selector switch
set for Anti-Freeze and the compariment tempersmture below 60°, the
followlng cirecuit will be set up: Battery current will flow from the
battery positive through the 2.8 Amp, Fusetron, the 1000 chm resistor,
through the relay coil {the 60° mercury thermostat being open); the
second 1000 ohm resistor, the 2.8 Awp. Fusetorn to B-, The relay
coll being energized, closes the contacts and gets up a circult from
battery positive through one pole of the control switch, the fan motor,
the second pole of the contrel switeh to batitery negative sterting

the fan motor.

As the temperature in the compartment rises, the 60° thermo-
stat closes. With the mercury thermostat and srlector switch in
series across the relay coil, the coil is shunted, de-energizing the
relay and opening the contacts. Thips breaks the battery positive
cirecuit shutting off the fan motor.

Section 7
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] gi:v__t_-he_

The sequence of operatlion is the same two higéér.tempéf-:ﬂ~

--atwre ranges. Ca D A R SPa S AR

With the fan control switch (in the-baggage compartment) in the
THERMO position, a circuit is set up from battery negative through the
2.8 amp. Fusetron, ome pole of the control switeh, the fan motor, the
gecond pole of the -control switch, the second 2.8 emp. Fusetron, through

wire FP  to terminal . R e e e ad

Due to the action of the T6° Ploor heat thermostat, “the TRFR
relay contects will close, completing the battery positive clreult 1o the
fan motor and causing the motor to run under the thermostet control with

the pump motor. . o o . e

With the fan cdntrol'switch {Baggage or RPO) in the OFF positioﬁ,
the fan motor is isolated from both positive and negative circults.

With the fen control switch {Baggege or RPO) in the MANUAL po-
gition, a circult is set up from battery negutive, through the 2.8 amp.
Fusetron, the fan motor, the second 2.8 amp. Fusetron to battery positive.
This places the fan motor in continuous operation. s .

STREAM TAYOVER PROTECTION FOR THE RDC-3

1. Check the heating control panel (located in the utillty

I locker) to see that the selector switch is in the desired position.

. p. BSee that the fan control switches (Baggage end RPO) are in
the THERMO position.. :

%3, On the RDC-3 1t i IMPCRTANT that ALL hand operated shutoff
valves in piping to ALL heating units arc open to provide complete ANTI-
FREEZE YROTECTION when cer is in "Steam Layover Protection When Being
Towed in & Conventional Passenger Prain with Both Engines Shut Down (no

passengers).”

L, Follow procedures s outlined for RDCs 1 and 2.

RDC~4 HEATING CONTROLS

The heating control panel containing the 20 amp. circuit
breaker, pump Fusetrons, 6B-8160 pump relays and the temperature selec-
tor switches, is located in the utility locker at the #2 (*A') end of the
car. The selector switches have three positions - ANTI-FREEZE, T.W HEAT,
AND HIGH HEAT. The anti-freeze position selects the 60V temperature,

Low Heat the 71° temperature, and High Heat the 7ULC temperature.

Two thermostats, each contalnirg the three temperature ranges,

are located in the RPO compartment. One thermoetat is located under the
mail distributing table and the other on the left silde paper boxes.

¥THIS IS5 IMPORTANT

Section 7
Page 16



RDC GEN'L MANUAL 10/1/62

. . -4 A fan control swltch is located near the desk in the baggage

© compartment for the control of the nearest unit heater fan, Another fan
‘control switch is located over the water cooler at the end of the beggage
" compartment for the control. of the unit heater fan at that end of the car.

These switches have three positions marked: THERMO, OFF, and MANUAL for

seldcting the fan operation of the unit heaters.

Com Tﬁé heating of the entire car is controlled by the two thermo-
stats located in the RPO compartment. The two electrical control circuits

are ;dentical in operation.

' As shown on Wiring Schematic with the 20 Amp. circuit breakers
closed, & selector switch in the 60O° position and the car temperature
below 60°, the following circuit will be set up: Battery current will
flow from battery positive through the 1000 ohm ballast resistor, the
6B-8160 relay coll, the 1000 ohm ballast resistor, the 6B-8160 relay
coil, the 1000 ohm ballast resistor to battery negative. The 6B-8160
pump relay coil being energlzed, closes the 6B-8160 contacts.

A circult 1s now set up to the pump motor as follows: Battery
positive flows through the 20 Amp. cirzuit dreaker, the 6B-8160 pump relay
contacts to OP+, the pump motor windings %o OP-, the 8 Amp. Fusetron to

battery negative sterting the pump motor.

As the temperature in the car rises, the 60° mercury thermostat
cloges. With the mercury thermostats snd the selector switch in series
across the relay coil, the ccil is shunted, de-energizing the relay and
opening the contacts. This breaks the battery positive circuit, shutiing

off the pump motor.

: The sequence of oﬁeration is the seme on the two higher tempefé~
ture ranges. :

With a fan control switeh (in the baggage compartment) in the
THERMO position, a cireuit is set up from battery negative through the
8 Aup. Fusetron to OP-, the 2.8 Amp. Fuseiron, one pole of the control
switch, the fan mwotor, the second pole of the control swiich, the second
2.8 Amp. Fusetron to OP- and to one side of the 6B-8160 relay contacts,

When the 6B-8160 relay coll is energized by its controlling
thermostat, the contacts close, completing the circuit to battery
rositive. This provides batiery positive to voth Tan and punp motors
80 that both cycle under thermostatic control.

With the fan control switeh in the OFF position, the fan
motor is isolated from both poeitive end negative circults.

With the fan control switch in the MANUAT position, n circuit
is set up from the battery negative through the 2,8 Amp. Fusetron, one
rele of the control switch, the fan wmotor, the second pele of the control
switch, through 7 + , through the 20 Amwp. circuit breaker {ip switch
locker) and to B+ ., This ylnces the fan motor in contimuous operation.

Section T
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o STEAM IAYOVEB PROTECTION FOR THE RDu-h

the baggage compartment are on THERMO.

RDC GEN'L MANUAL 10/1/62 : | L R

1. Check the heating control pane1 (located in the'switch
locker at the 'A' end of the car) to see that the main comtrol breaker

_ ig ON and that both selector switches are on ANPI- FREEZEf_~

) Check that the two fan control Bwitches ne&r the desk in

¥3, On the RDC-4, it is IMPCRTANT that ALL hnnd operated shut-
off valves in piping to all units are open to provide complete ANTI-

FREEZE PROTECTION. . SRR

L. Turn off all 1ights in the car by tripping the master
swltch. ) ‘

5, Check thet the hand valves ahead of the #9331 steam ad-
mission thermopstatic valves (located in the supply lines to each sump

tank) are in the open position.

6. Check that the watex level in both engine tanks is
between the upper two try-cocks.

7. Plug in a source of 64 volts battery charge. CAUT'ION -
Be sure both engines have been shut down before the plug haes been
inserted. DO NOT start either engine without first pulJing the battery

charge plug.

8. Couple one end of the steam trainline to yard steam and
open the end train pipe valve. . '

9. Open the end train pipe valve on the opposite end of
the car to blow out eny condensate, then paxtly close the valve,
leaving a feather of steam blowlng out of the coupling.

10. Check for rumble of steam at both sump tanks (if tempera-
ture is below 176°) indicating that steam is entering the water.

11. Check that both heat circulating pumps operate when cax
body temperature falls below 607, ,

Removing Car from Yard Steam (RDC-h)

1. When removing car from layover steam protection, close
train pipe velve, disconnect yard steam line and then open train pipe
valve on opposite end to blow out any condensate.

2. Disconnect 6% volt battery charge cable.

3.l Check engine water temperature geauge to verify engine
water temperatures are hormel belore gtarting englnes.

Section 7
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... ... Btesm Heating When Being Towed in & Conventional Passenger
Train (wilh crew) RDC-4) ' :

. ., ..l Check that the hand valves ahead of the #9331 stesm ade
mission thermostat valve (located in the supply line to each sump tank)

" ‘are in the open position.

©* 2. Check {hat the veter level in both engine sump tanks 1is
between the upper two try-cocks. T :

: 3. Couple the steam trainlines and open the end train pipe
valve. If the RDC is being towed between cars, open both end train
pripe valves. If being toved as & rear end car, open the forward train
-pipe valve and partly open rear end train pipe valve to permit a
feather of steam to blow out of the coupling.

k. one engine mist be operating to provide battery charging.
The engine stop and isolation switch (located in the respective regu-
lator locker) must be in the ISOLATE position to isolate the engine
controls., Tt 1is not necessery Lo ISOLATE the shut down englne from its

respective regulator locker,

5+ Insert the mester plug swiich in the receptacle (located
in the collision post at the controller) at either end of the car. Do
not insert the reverser lever in the controller.

6. Snap the mein lighting breaker and the main heat control
breaker (located in the awitch locker) to ON. Set both heat selector
switches (located on the heat control panel) %o HIGH or LOW. Set both
fan control switches (baggage compartment) to THERMO,

Steam Anti-Freeze Protection When Being Towed in a Conventional
Passenger Train with Botl Engines Shut Down (no crew) {RDC-})

1. Check that the hand valves shcad of the #9331 steam ad-
miseion thermostat valves {(located in the supply lines to each sump tank)
are in the open position. ;

2. Check that the water level in both engine sump tanks is
between the upper two try-cocks.

3. Check the heating control panel (located in the switeh
locker at the 'A' end of the cur) to see that the main control breaker
is ON and that both selector switches are on ANTI-FREEZE.,

4. Check that the two fan control switches near the desk in
the baggage compertment are on PHERMO. :

5. On the RDC-M, it is IMPORTANT thet ALL hand operated shut-
off valves in piping to ALL heating unites are open to provide complete
ANTI-FREEZE PROTECTION.

Section 7
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LR .
o
o

- 6. Turn off all 1ights in the car by tripping the master light
Bwitch. A s . .

7. Check that both heat circulating pumpa operate when car body
temperature falls below 60°. ) ,

P
P

WARNING: If steam is not available, pee Standby Protection
' Without Stesm or Draining Instructions.

STEAM REQUIREMENTS FOR LAYOVER PROTECTION

The quantity of eieam required for 1ay0ver protection may be found
on Figure 8. .

If it is found that steam admission thermostat valve requires
adjustment, refer to Adjustment Instructions, Figure 6

Section 7
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SECTION 8 .- - . o e

¥

. ENGINE COOLING SYSTEMS

There are two identicsl cooling systems employed, one for qach
engine., They function independent of each other and are in no way con-~

nacted., P

The following covers the éystem for one engine only:

OPERATION OF THE COOLINC SYSTEM

From the flow diagram Fig. 1, it will be seen that when the
engine is first started and the weter temperature 1s below 160°, the water
is drawn from the engine cooling water tenk by the engine water circulating
pump, forced through the engine block to the water outlet manifold and
returned to the engine cooling water tank without flowing through the roof

radlators.

A temperature reguwlator, located on the end of the engine cooling
water tank, is provided to control the water flow.

When water temperature is below 1600, waier flow, through slots
in the regulator housing, by-passes the radiators.

As water temperuturé rises, these slots are closed off by a
cylinder actuated by an expanding thermal element, Close off 1s complete

at 1800,

With slots closed off, water is forced wp and through the overs
head cooling radiamtors, returning to the engine cooling vater tank.

Due to the cooling effect of the radistors, the water will first
leave the engine at a lower temperature. However, as the radiators warm.
up, the outlet water temperature will graduslly rise. When temperature
reaches 165°, the contact of the low speed fen thermostat closes. This
energlzes the proper contactors on the fan control panel and the fan will
operate at low speed. Airflow through the radiator cools the water, thus
reducing the radiator outlet temperature. ~When the outlet water tempera-
ture drops to 157-159° the contact of the low speed fan thermostat opens
and fan stops. The radiator water outlet temperature will then start to
rise agein untll 1t reaches 1650, vhen the fan will again operate.

If the outside sir temparature is such that fan low speed
operation does not provide sufficlent cooling, the radistor water outlet
temperature will continue to rise above 1659, When temperature reaches
176°, the contact of the hi-speed fan thermostat will close and fan will
operate at high speed. With fen operation at hipgh speced the radiator
vater outlet temperature will drop until it reaches 168-170°%. The contact
of the hi-speed Yan thermostat will then open and the fan will return to

Section 8
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low speed. This cycle will continue as long aa the outside témpefﬁture ‘
remains high and the engine ie delivering full output, - o

- If for any reason, the low speed fan thermostat falls to sterd
the fan, when radiator water outlet temperature reaches 176°, the hi-speed.
thermostat contects will close, Fan will then stert and operate st high

speed. ’
From the ebove it will be neen that once the water outlet tempera-

“ture of the engine exceeds 160 » vater will flow through the radistors and

the fans will start and stop, depending on the temperature of the water
leaving the radiator. This on and off operation will contimue as long &as
the engine is delivering power. If the outside temperature is low and the
engine is idling, the heat dissipation of the engine may be less than that
of the radiator. 1In this case, the engine outlet water temperature will
drop and temperature regulator will open permitting the water to agaln flow
to cooling water tank rather than to the radistor. All the water will then
drain back into the tank and flow will be as ghown in Figure 1.

The verious units of the cooling system are as‘follows:

1. Engine cooling water tank,

The engine cooling water tank is a 75 gellon stainless steel
tank, 22 inches in diameter and 50 inches long. The tank is
provided with a £ill spud and a vent or overflov pipe.

A pipe connection is made between the vent pipe and the down
pipe between the radistor and engine coollng waler tank. This
. connectlon serves to break the vacwum in the rafiators, allowing
the water to drain out when they are not used fur cooling pur-
poBeEs. :

2. Engine Water Circulating Pump

The circulating pump 1s o centrifugal type attached to and
driven by the engine. This pump delivers 140 gellons per minute
at an englne speed of 1800 r.p.m.

3. Radiators

There are two radistors provided for each engine, mounted on
rubber pads and set into a box-like enclosure or dome built

on top of the roof sheets near the centerline of the car. Each
radiator is approximately 36" x 69", 7" thick srd is horizontal
copper tube construction with vertical fins. The radistors are
comected in perallel with the water entering ome lower corper
and leaving by the upper corner at the opposite end.

Section 8
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" Cleaning

. -Tﬁe excess dirt should be removed from the fins and outside

Cs

d.

area of the core, The header and gasket surfaces should be
cleaned with & wire brush. The core should be lmmersed in
2 hot (180° to 200° F.) alkaline cleaning solution. The

clesning solutlon elther must be air aglitated or one header

' plate should be applied to the core and the cleaning

solution forced through the core. A1l external and interhal
gurfaces must be clean. When the radiators are clean, they
ghould be immersed in a tank of clean water or flushed with
a hot water hose to remove the remaining residue and cleaning

- solution.

Testing

The radiators may be tested as an assembly or as individual
cores. To test an assembly, attach the end tanks and bolt
the tank and core assemblias together. Block the coolant
outlet, immerse in water, and apply 25 p.s.l. alr pressure
at the coolant inlet. Allow sufficient time for the sair
pressure to become equalized. Determine the locatlon of any
leaks by observation of the escaping alr bubbles.

Single cores may be tested in the same manner. Attach the
end tanks, block the outlet, and apply 25 p.s.il. alr pressure
st the inlet. Mark any lesking areas of a header, or any
leaking tubes, with crayon. A header leak is indicated by
escaping air bubbles at the point where the tubes and header

Join.

Repair

To repair a header leak, clean the leaking area with flux,
heat carefully with a gas torch, and flow soft solder over
the lesking area. To repair a tube leak, block both ends of
the tube with a small amount of soft solder. No more than
four adjacent tubes may be repaired, nor may the total number
of tubes repaired exceed 5% of the totel oumber of tubes in

the core.

After éoldering, wash off all) flux with clean water and

repeat, test,
Inspection

Check the frame for lcose side channels, Straighten bent
header flanges and fins, Clean covers and gasketb purfaces
before re-assembly and replace all old gaskets.

Section 8
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Temperature Regulator B . . f‘: ”;;;fukﬁgr;l“

The temperature regulator 1s bolted to the flange ‘on the end of
the engine cooling water +tank, :

The regulator consists of a cest housing with sliding cylinder

- actuated by cancexpanding thermsl element.

'When water lemperature 1s below 160°, water flow, through slots

in the regulator housing, by-passes the radiastors. As water
temperature rises, these slots are closed off by the cylinder.
Close off is complete at 180°.

The only masintenance required is an'occasional changeout of the
thermal element. Normal service 1life of the element is at least

5 years.

Engine Cooling Water Hoses

These hoses are located as follows:

2. Inlet to eand outlet from engine.
b. Cooling water linee to and from the radiators.

In an effort to eliminate serious daifficulties due to deteriorated
hoses, it 1s recommended thet a routine Inspection of all cooling
vater hogses be made on'm six month basis.

' InsPect*on'u External and dnternal inspectiom should be made
and 1if excessive deterioration is found hoses should be re-

placed.

Electrical Equipment

" The electrical. equipment of the engine cooling system consists of

the following:

&, Overhead Raddator Cdoling Fan and Motor

Each pair of radiators is provided with a 36 imch multiblade fan
directly connected to & 5 H.P. series motor. 9The fan and motor
are mounted vertlcally between the two radistors; the fen draws
air through the radiator, discharging it upward on the center-
line of the car. The motor delivers 2- 1/2 H.P. vhen operating
at & lov speed of 1440 r,p.m. ond 5 H.P. et high speed vhen
operating with weakened field at 1835 r.p.m.

Maintenance - Once a month or wore Trequently if found necessary,
remove carbon dust from the motor coils and ailr passages of the
armature. Brushes and commutator should be iumspected at this
tine for any unusual wear condilions. Brushes must be free in

o
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-~ - the holders and pigtall éhﬁnt bdnnectionsAtight."Worn brushes
Ut muet be replaced when limit of vear is reached (1. inch). Wipe
off all oll-or grease from the conmutator with a cloth.

Lubricaetion

" he motor bearings sre factory lubricated and sealed and do not

require any additional lubrication for the life of the bearing.
Tack of lubrication or wear indicates the peed for replacement of

the bearings.

b. Cooling Fan Thermostats (Refer to Figures 1 & 2)

Tvo imsersion type thermostate are provided in the down pipe (return
from radiators) and located underfloor near the engine cooling water

- tank.

These thermostats control the ‘on' amd Toff' cycle as well as

the high and low speed of the overhead radiator cooling fan motor.
The settings of these thermostats are as foillows:

1.

2.

The low-fan speed thermostat is set to close at 165° and
open at 157-159°. , :

The high-fan speed thermostat 1s set to close at 176° end
open at 168-170°,

¢. (Cooling Fan Control Panel

The control panel is located in the No. 2 (*A') end regulator locker.
The following units ere mounted on the panel:

1.

2'

Iine Contactor with one normally open main contact, one
normelly open and one normally closed interlock.

High speed contactor with one normally open main contact,
one normelly open and one normally elosed interlock.

Time delay relsy with one normally closed main contact and
one normally open interlock. This reley is set to heglitate
for 1-1/2 seconds after the coll hag been de-energized.
After the 1-1/2 seconds, the armatwe will drop out and close
the ‘main control and open the 1nterlack.

Engine coolipg fan motor circuit breasker

Fan thermostat end contector coil circult breosker

?hermostat terminal bhlock

r Switch

The demper switch 1s loceted on the engine end 1s connected to the

Section 8
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2% . combustion nir demper in sﬁéh_u.Wnyfthat';f-fhe.dnmpef'iB - l}i;\_f
77 closed, the switch contacts are open. When the engine is - :
" running, the damper must be open and the switch contacts

closed. e

¢. Engine Cooling Fan Motor Resistor - located at the top of the
No. 2 {TAT) end of regulator locker. T :

. Operation of FElectrical Bquipment (Refer to Bchematic Wiring Diagram).

In the following, it is assumed that the engine'nnder conslder-
ation is running and the damper switch is closed. ' :

As the water flows through the radiators, it is cooled somewhat
by naturel aspiration. However, if the cooling rate is insufficient, the
temperature of the water leaving the radiator will rise. When it reaches
8 temperature of 1650J the contact 18 made, battery current will flow from
B +4 through the 5 amp. control cixcult breaker, wire BPl, wire HCl, the
low speed fan thermostat, wire L3, the coil of the time deley relay, Ml
interlock, wire 8F1, the engine damper switch to B-. At the same time,

" battery current flows through jusper Trom terminal #5 (B+) to one side of

M1 contactor coil.

When the time delay relay coil becomes energized, the TD interlock
in the M1 contactor coil circuit closes &nd completes the eircuit to 8FL
(B~). This energizes the Ml contactor coll, closlng the Ml interlock and
sealing the ML contactor closed. At the ssme time, the ML interlock in the
TD relay coil circuit opens and the coil de-energizes after 1-1/2 seconds.

When the M1 contactor closes, a circuit is completed from B,
through wire CR1 to A2 of the fan motor. When the TD interlock closes in
the Ml contactor coil circuit, the TD contact opene in the B circuit to .
the fan motor. This places the start resistance in series with the motor
60 that the motor starts on reduced voltage and reduced speed. After 1-1/2
seconds, the de-energizing of the time delay coil closes the contmet amcross
the stert resistance and places the full battery voltage across the motor.
The 1-1/2 seconds is sufficlent time for the fen motor to have reached &
speed where the application of full battery voltage will not produce &
notifeable voltege drop.

When the fan starts, it cools the water flovwing through the
radiator. When the weter temperature reaches 157-159°, the contact of
the low speed fan thermostat will open. This de-epergizes the coll of Mi
contactor, permitting ML contacts to open and stop the fon motor. At the
same time, interlock M1 closes and re-establishes the cirvcuit to the time

deley relay for subsequent starting.

However, 1f the low fan speed is insufficient to cool the water
in the radiator and the temperature continues to rise, vher 1t reaches 176°
the contact of the high speed fen thermostat closes.

Section 8
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o This causes batiery current to flow From B4 through the
5 gmp. control circuit breeker, wire BPl, wire HCl, the 176° high
speed thermostat, wire HC3, the coll of M2 eonkactor, wire 8¥l1, the
engine damper switch to B-. This energilzes tkie M2 contactor coil,
closes the M2 interlock shunting the 165° thermostat, c¢loses the
M2 vontactor which connects the shunt resistance in paralilel with
the series field coils of the fen motor, weskening the field and
increasing the speed of the motor end fan.

The increased speed forces additlomsl eir through the
radiator, providing increased cooling of the water and lowering the
outlet water temperature, When this temperstmre drops to 168-170°,
the contact of the high speed fan thermostat opens. This de-energizes
the coll of the M2 contactor allowing M2 contacts to open cutting out
the shunt resistor and restoring full field to the motor. The motor
then slows down to low Bpeed.

Under normel high speed fan operation, the closing of the
M2 interlock across the 165° thermostat has no effect since the 165°
low speed thermostat contacts would be closed and the motor ruoning.
However, 1if the 165° thermostat should fail to close and prevent the
ptarting of the fan at low speed, then when the water cut of the
radiators reaches a temperature of 1760 end the contact of the high
speed thermostat closes, the starting circuit would be set up the
same as if the 165° 1low speed fan thermostat had closed. This 18
an emergency condition. Closing of the M2 contect will increase the
starting resistance and at the same time weaken the motor fileld, thus
allowing the motor to start at a higher scceleration rate,

Tt is important that a periodic check of the 165° thermostat
be made in order to insure its operation at pll times. A continued
use of the high speed thermostat without the low speed thermostat
first closing imposes an extra load on the fan motor and will ulti-
mately shorten the life of the motor.

MAINTENANCE

A1l contacts of the contactors must be inspected periodically, -
the burrs removed and contacting surfaces maintained smooth. The inter-
locks must be checked for proper contact.

Engine Cooling Fan Control Test

1. Cheeck to see that the handbrake is properly set.

2, fBtart both engines and charge the air brske system. When full
charged, make & full pervice reduction. It is important that
the brakes remain applied, as this ¥est will be made with
transmission cluibches engsaged.

3. Moke test on one engine at a time witth the second engine
isolated. :

Section 8
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. 4. On the cooling fan control panel of the engine being tested,

' move the engine cooling fan motor civeuit brealser to OFF -
rosition. Allow the thermostat circuit bresker to remain in
the ON position. Place the contrvller reverser handle in the
forward or reverse position. Advance the throtile to No. 1

. position. Walt for the transmission clutch to engage, then -
- advance tbrottle to No. 2 position. The engine ‘should be
.. running for a sufficient length of ‘time to allow the engine
cooling water temperature to reach 1600, diverting the water
to the cooling radiators. L .
As the temperature of the water in the engine imcresses to
approximately 172°, the 165° fan control thermostet will close
- the low speed fan contactor. As the temperature of the water
continues to rise, and reaches 182%, the 176° fmn control
thermostat will close the high speed fan contactior.

Place the throttle in OFF position. Return the :cooling fan
motor circuit breaker to the ON position. The flan motor will
then operate at high speed until the temperature: of the water
falls below 176° at which time the high speed camtactor will
open, reducing ‘the motor speed to low. The motor will continue
to operate at low speed until the water temperatiure drops to
approximately 165°, The low speed contactor will then open,
shutting off the fan motor. '

5. Repeat this test for the second engine cooling fian control.

Filling the Engine Cooling System

The sump tank is provided with three try-cocks to indicate the
level of the water. Care should be taken vhen replenishing the water
not to overfill the tank. When the temperature regulator «loses, approxi-
mately 15 gallons of water is drawn.from the sunp tank and forced into the
radiators on the roof. This will lower the level of the watter in the

Bump tank.

When checking the level of the water in the sun tank, first
shut down the engine. With the engine shut down:-

Top cock-water should not be above this level (FULL)

Middle cock-water should flow {NORMAL)

Bottom cock-water flowing from this cock onfy is & signal to
add water (LOW). If it 15 necessary to ad& water, open the
top cock end £111 until water flows. Any further £1illing is
only a waste of the chemical treatment in the weter.

If, for any reason, the engine cooldng system hes been drained and
it is necessary to refill, there sre four steps that must We Ffollowed:-

Section 8
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. &. ‘Pi1L the sump tank to overflowing. - o i i B

b, Stert the engine and run long enocugh' to purge all air in the
engine block and piping. . ‘ -

. r' c. -Start the car heat pumps by removing the floor heat thermostat

from 1ts bape and positioning the selector switch, of the
heating and cooling panel, to "anti-freeze"., This will cause
.both floor heat and overhead heat pumps to operate. Allow
pumps to operate until radiators sand coils are hot. 'This

should purge all air from the heating system pipes and heater
units. : .

If the above procedure does not purge the alr from the ‘sBystem,
the radiators and coils do not get hots, then the drain cocks
at the end of each run of radiation amd the vent cock at the
top of the overhead heat coil must be opened. With both

pumps operating, open one cock at & time until hot water under

pressure runs from the cock.

NOTE: .
Wooden plugs are applied to the drzim holes nt each drain cock
to prevent the entrance of dust. Fmese plugs must be re-
applied after venting has been compiteted. {For location of
vent and drain cocks see water draining instructions Section 23).

d. Refill the sump tank to the top try-cock level.

Inhibitor

: Tt is recommended that some type of imhibitor be used in the
cooling water. The type used will depend on the water used and the
standard practice of the Railroad on which the cars are operating. It
is suggested that each Railroad use the same treatment as used in their
Diesel locomtdves. In the absence of eny specified Diesel locomotive
weter treatment, the following is recommended by the engine manufacturer:

1., Maintain 1 ounce of sodiwum chromate per 35 gallons of water.
2, Adjust the PH value to between 8.5 and 9.5.
3. Analyze the water at least once a week.

Since the system contains 85 gallons of water (with a full
sump tank,rﬁ% ounces of sodium chromate should be added every time the

system is drained and refilled.

A removable plug hae been provided Tm* the easy insertion of
water trestment powder, pellets or liquid. Shts plug is located in the
outlet line from the radiators.

Section 8
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" “Bince the steam used on standby anti-freeze protection is

. ;injécted into the éengine cooling water, there will be considerable .-

dilution of the inhibitor solution during the winter time, Therefore,
more Irequent check of the concentration of the.inhibitor is‘required

in winter.

e

' A masfer drain plug is pro%ided in the éﬁmp‘téﬁkAbottom

fitting. This plug is provided with a cross bar for easy removal,

Tapping on the cross bar with a bhemmer will loosen the riug so that it
can be removed by hand. A small fitting is provided in the bottom of
the engine water pump for draining. Since the oil coolers on the engine
have a low sump, a valve is provided for draining. The exiension handle
of this drain valve is located on the lower part of the engine to the
left of the water pump. (For location of dralns see water draining

instructions Section 23).

Anti-Freeze Protection

The design of this system 18 such thet 1t is not TeCeBgary to

“use anti-freeze solution in the cooling water. As long as the engines

are running, sll associated piping is at a safe temperature.

However, 1f an engine should stop en route and carnot be re-
storted and the ambient temperature is such that there is danger of
freezing before the next scheduled stop is reachéed, the cooling system
should be drained (See Engine Draining Instructions this section).

Anti-freeze protection by means of steam is provided for yard

'parking with the engines shut down. A steam trainline is wwovided with

standard end connections. Steam from this trainline is injected into the
sump tank of each engine to maintain the water st normal emzine tempers-
ture. The operation of this standby system is explained in Seetion 7
under "Healing". '
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Page 10




R T o =77 READING CO.
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T e Anti—freeze protcction for the engine cooling water on the
“ " Reading Company RDC-~1's ig provided by 18 KW inmersion heaters (Edwin
.7 _.L. Welgend Co. Chromalox, Cat. v - 3183) mounted in the head of each

. Acooling water sump tank. I P .ﬁr,J SRR

3"” Immereion thermostats, Bet to maintain water temperature of
' 176° ave provided in the water return line adjacent to tank.

A control box, conteining the following equipment is mounted
under the floor adjacent to the battery box. o

S e STANDBY RECEPTACLE - for connection o 220 Volts AC standby
:.Bervice. Pyle National Cat. 3fKZCFB- 575&2-RA. S o

A similar recepuavle is mounted on ogposite side of the car.

-y PILOT LIGRTS - Two pilot lights (Diefco #121 606-1231) are
-mounted under the receptacle to show immersiua heaters ON. Neon Glow
Lamps NE 48 with double contact bayonet base oze used o o

: STARTING SWITCHES - TWO aCroBs the Jﬁne starting pwitches
(100 amp, 3jphase,Allen-Bradley Bulletin 709, Torm 2, size 3)

FUSES - Three 10 emp. cartridge fusea._,*'
Tmmersion heater wiring is as shown @ Budd drawing TBT-6HT27.

WARNING = Check englne cooling water tank water level bef'core
connecting to A.C. supply. o i -

When water is droined, fuse for that contactor wust be
removed.
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70 U ATR CONDTTIONTNG SYSTRM ( COOLING )

FOR RDC-1, 2 AND 3 ONIY

_ i"Bthfy“'Eléctfo—MEChanical Alrx Cénditioning Equipment is com-
priced of the following: S e

1. Adr Conditioning Unit
2. Motor-Compressor Unit
3. Condenser Unlt

L. Heat Exchanger

5. ILiquid Filter-Drier
6. Liquid Line Filter

T« Motor Control Panel

The relative location of parts for the womplete system 15 as shown
in Figure 1. A . description of each unit follows:

ATR CONDITIONING UNTT

This unit ie mounted over the celling in the 'B' end of car. It
is comprised of a fan and motor essembly, evaporater, heating coil, ex-
ransion valves and drip pan. :

The fans draw a mixture of ailr from the car and fresh air from the
outside and discharge it through the heating coil snd evaporator where it
is cooled and de-humidified or heated and then discharged to the car. The
drip pan collects the moisture which is condensed on the evaporator and
from there is piped to undercar, The cooling coil is divided into two
sections, each supplied with refrigerant by 1ts own expansion valve. This
arrangement permits operation at approximately one-half capacity when the

cooling load 1s light.

The blower ies a standard unit with varisbie speed motor, 1200-2000
r.p.t., .875 - 1.5 H.P., 775 V.bC, This unit is capable of delivering
2400 cfm through the coils irto the main air duct.

A resistor, located in a box on the motor casing 1s connected in
series with the armature of the motor to permit speed adjustment. 'This
resistor is adjusted to provide the following air delivery:

RDC-1 2400 efw
RDO-2 2100 cim
RDC-3 1800 cfu

. The cooling coil is supported by a set of sllde rails mounted 1o
the roof structure {see Figure 1). The front end of the unit is driven

Section ¢
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under & wedge and held in.piaéé by two bolts gttaéhing the t@it to the !::i,“:
rails, one on each side. = = - oo Finfj”;f};;”‘““'; L

To remove the ecooling colil, first remove the dlower unit. Only
the two bolts attaching the coil to ‘the rail need be removed and the unit
can be Blid toward the end of the car. When above the vestlbule celling
trap door, the coil will slide off the rails end may be lowered through

. the %trap door opening. Tl B L e

The blower unit is attached to the same set of ralls that
support the cooling ccil with four bolts, Remove these bolts and lower
through trap door opening. T e :

Sen

MOTCR-COMPRESSCR UNIT

Included in this unit are the compressor, & 13.5 H.P., 1750 r.p.m.
75 V.DC motor, flexible coupling,compressor control box and. supporting freme.
The compressor 1is driven directly from the motor shaft thromgh a flexible
coupling. 'The compressor is mounted on the bracket which fis bolted to the
head of the motor. It is a four cylinder "V" type sutomatic unloading woit.

The controls ere contained in a waterproof box oittached to the
side of the motor frame. Controls include high end low preEssure gauges, &
shut-off valve for each gauge and & dusl presswre-stat bewing high and low
pressure control switches. Also included is a switch for manually starting
and stopping the equipment. The high pressure switch is et to cut out at
235 p.s.i, and cut in at 205 p.s.i. ' L

“The low pressure switch is set to cut out at 2-5 p.s.i. and cut
in at 1015 p.s.1. ST

CONDENSER UNIT

The condenser is an 8 ton capacity air cooled type consisting of
a condenser coil, fan with variable speed motor, 1200-2000 r.p.m., 875 -
1.5 H.P., 75 V.D.C., 1iquid receiver and a pressure modulation switch
. mounted in waterproof box on the frame. :

An adjustable resistor, used to vary the field of the condenser
motor to obtain proper r.p.m., ieg mounted in a waterproof box on the motor
frame.

HEAT EXCHANGER

The heat exchanger is located over the ceiling adJacent to the
cooling coll. Access is through the 'B' end tollet cellings trap door
opening.

Section §
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LIQUID FH,‘I'}m-DRH:R j.'- )

: : This is a combination liquid filter and drier.‘ It is
: used to prevent dirt from reaching the expansion valves and to .
.- remove moisture from the system. . : ! - -

 CHERMOSTATS ‘

The thermostat containing two mercury tubes is located in
the recirculated air stream just above and to the left of the re-

circulated air grille.

A v

" RETURN ATR CRILLE

fhe return air grille, 20- 3/h" x 32-3/4", is mounted in
the low ceiling under evaporator unit. A perferated plate, cali-
brated to produce the proper ratio of fresh and return air, is
installed under the return air filter. This plate should not be
removed or changed except after exhaustive tests prove that the
fresh eir - return air ratio is incorrect. These ratios as fixed
when cars are bullt are as follows:

RDC ‘Fresh Air Recirculated Air Total
RDC~1 - 600 1800 2400
RDC-2 600 - . 1500 21.00
RDC-3 600 ) 1200 1800

RETURN ATR FILTERS

Two 16" x 20" x 2" metallic viscose filters are mounted
in the return air grille frame. Normally the cars are furnished
with Alr Maze type 'B'. However, the frame will accommodate any
standard 16" x 20" x 2" unit, The filters can be removed for clean-
ing or replacement by lowering the return sir grille.

FRESH AIR INTAKES

Two fresh ailr jntayea, one on each side of the car,
in roof above the letterbosrd. The two intakes are connected to-
gether by a 3" x 19" cross duct installed under the roof sheets
between carlines, The cross duct In turn is connected to a freish
air filter box located forward of, and to the left of, the cooling

unit.

Section 9
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One 16" x 20" x W metallic viscose filter is located in the
amber just above and to one side of the recirculated air grille.
Normelly an Air Maze type P-18 is furnished, but the frame will accom=-
modate any standard 16" x 20 x & wnit, - . . o cUTEve .

 EXHAUST OUTLETS T B q e

There are two exhesust outlets, in the roof,'af‘each'end of the
car, loceted one on each side. These outlets are connected by B cross
duct which 15 connected to the exhaust air grilles in the ceiling of

each toilet. :

Since only one toilet is provided in the RDC-2 and ﬁDC—S,
provision is made to exhaust a portion of the passanger compariment alr
into the baggage compartment through a grille in the partition between

the two sections.

L-E T

"AIR DISTRIBUTION

Air from the cooling coil is Forced through a 9" x 35" stain-
less steel main alr duct located in the .center of the car. There 1is &

- flexible connection between the duet and the outlet of the alr condition~

ing unit. An opening with zipper closure is provided in the flexible duct
for eccess to the face of coil. Air 1s distributed into the car through

" pnemostats” installed in removeble panels forming the lower side of the
main alr duct. AdJustable dampers in the snemostats are set when cars
are built to provide proper air distribution into the cexr body. These
dsmpers should not be changed as it may seriously effect the aixy distri-
bution, with subsequent change in temperature levels.

To remove air duet lower psnels, remove moulding along one silde,
attached with slotted head fasteners. When moulding is removed, the
panel can be lowered and opposite slde slid out from under the fixed

noulding.

The slternate panels, with light Fixtures, may also be removed
in seme manner. The wiring for light fixtures however must be first dis-

connected,

When removing the two similar panels at the exhaust duct location,
the panel toward the #1 end of the car must be removed first.

MOTOR CONTROL PANEL

The motor control panel, located in the 'B’ end regulator
locker, contains the following equipment for compressor and condenser

motor control:

Sectlon 9
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- bsCse  Line Contactor o ool
’ . ‘A.Ce’  Aceelerating Contactor = . - CET T
t;fL.V.R. Low Voltage Relay SO el T
T.D.U, Time Delay Unit
5.R. Starting Resistor

o o - R, Low Voltage Relay Resistor
" .. 4o -Rl..  Field Resistor L

- CONTROL SWITCH

The switch controlling the cooling system is mounted on the
heating and cooling control panel in the lower part of the switch locker,
'B' end of car. The switch has § yrosition: HI-HEAT, LO~-HEAT?, OFF, COOL
and ANTI-FREEZE., Vhen the svitch 1s in the COOL position, the control
circuits to start the system are energized providing the car temperature
is above 72°, The blower switch located at the bottom of thie panel
wust be in ON position and the main lighting cirmcuilt breaker must be
ON before cooling can be obtained.

COOLING PILOT LIGHT

A clear glass pilot light is provided, located sbove the
swltch locker door on the 'B' end of car. 'The Idght 1s on only when
the condenser and compressor are operating.

The 1amb used is GW, 105-115V., GE 636 DC or equal.

FUSES

The following fuses and circuit breakexs are used in the
cooling system;

Compressor - 225 amp fuse mounted on #he motor control
panel in *B' end regulator locker-.

Condenser -~ 30 amp fuse mounted on the: motor control panel
in 'B' end regulator locker.

Compressor Pilot Iight - 5 amp plug fume mounted on the
motor control penel.

Blower - 30 smp circult bresker on heating and cooling
control panel in switch locker. -

Positive Control ~ 5 emp circult breaker on heating and
cooling control panel in switch locker.

Negative Contirol - 5 amp eircult breaker on heating and
cooling control panel in switeh 2ocker.
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. To.bbtain cooling, thé:main lighting ciréﬂi%rﬁ£eaﬁéf:must bé.ON.
murn the blower switch, at the bottom of the heating and coeling control
penel. to ON and cooling control gwitch to CCOL. . a

If the car thermostat calls for cooling (above 72°) and one or

both engines are running, the compressor and condensger notors will. start,
~ The cooling pilot light will be lighted when both are runuing. .

' operation will continue, thus until the car temperature has
Jowered to the high thermostat setting (75°). With the sutomatic un-
loading compressor and single speed motor, the liquid moagnet valve will
then close and the compressor will automatically unload. . o,

If the car temperature continues to fall to the setting of the
low thermostat, the controls will functlon to stop operation. The over-
head blower however will continue to operate to deliver elr into the car

body.

If the engines on the car are not running, push the reset button

‘to stert the unit. The unit may or may not start, however, depending on

the charged condition of the battery. If it does start, it will operate
for only a short time until battery voltage drops to & point where the low
voltage relay will shut down the unit to protect the battery.

If one or both engines are running, snd the genermtors ere
charging, the reset ig automatic through the auxilisary contact on the
reverse current relay.

OPERATION OF CONTROLS

Wiring schematics show the car schematic disgram for the cooling
of the car. Operation 1s ag follows:

The selector switch on the heating and cooling cormtrol panel in
the switch locker should be turned to COOL. The %lower switch
on panel and the main lighting bresker must also he ON.

After the control switch is turned to the ON pesition, setting
the blower fan in operation, the low voltage relay (ILVR) is
energized either through an interlock on the reverse current
relay or by depressing the reset button. With the contacts of
this relay clesed, when the car thermostat demands cooling, the
coll of the accelerating contactor (AC) is energized through a
normelly closed suxiliary contect on the line conmtactor (1c).
‘The normally closed contacts of the accelerating rontactor (AC)
open, removing the short avound the compressor modor stariing
resistor. At the seme time the auxiliary contact on the accelera-
ting contactor (AC) closes, energizing the coil of the line con-
tactor (IC). The main contacts of the line cont=ttor clooe,
sterting the compressor motor through the starting resistor (SR)
and elso starting the condenser fan motor.

Section 9
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" The normally closed auxiliary contacts on the line contactor
.- -opens, de-energizing the accelerating contactor. After a
" delay of spproximately 2 seconds, the accelerating contactor
drops open, shorting the starting resistor (SR) and con-
necting the compressor motor directly to the line. The line
contactor (LC) is held in closed position by the holding,

ST - auxiliary contactor on tvhe contactor. The compressor motor

and condenser fan motor will contimue to runm until:-
é.Q_the cooling thermostat is satisfied, or

b, the voltage drops below value for which the low
' voltage relay (LVR) is set, ox

C. -either the high pressure or low pressure cut-out
switches operate, or -

d. compressor motor fuse opens.

SERVICING AND MAINTENANCE

8.,

Filters

The fresh sir snd recirculated air filters should be removed and
cleaned weekly to guerantee proper air distribution. To remove
filters, lower the recirculated air grille im low ceiling area, !B
end of cer. 'fhe recirculated air grilies are mounted in this grille.
The fresh air filter is located in a frame above and to one side of

the recirculated air grille. )

The filters should be removed, steamed, washed clean, dipped in oil
and drained according to standard practice. On some Reilroads it
is the practice to spray with oil rather than dipping.

Cooling Coll and Blowers

The cooling coil and blowers should be blown out with compressed air
every 6 months. The flexible connection betwesen the coil and main
discharge duct is provided with a zippered opening in the lower portion
to permit access to the coil face. The flexible connection between

the blower and coil is attached by means of a ring held in place with
wing nuts., After loosening the wing nuts {the ring can be pulled down
and out of the top slot, and pushed against the blower to gain access

1o the coil face,

Bafely Eauipment

Detailed information pertaining to service and maintenance of the air
conditioning equipment is covered in Safety Industries' Operating
Instructions and Service Manual Forms 42204-55 and k99y3-5-58,
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""k'- H

'PROCEDURE FOR COOLING—RDC WHEN BEING TGHED IN A CONVENPIONAL PASSENGER

2.

TRAIN ~ D
1., One engine must be 0perating to provide battary charging. The
: engine stop and igolation switch (located in the respective regu-

lator locker) must be in ISOLATE position to isolate the engine
controls. It is not necessary to isolate the shut&own engine

from its respective regulator locker.

Place the main lighting breaker aud the blower Bwitdh in ON
position. Set the selector switch on the heating and cooling

econtrol panel on COOL position.

CAUTION - If abnormel loads are encountered due to oyefuting
conditions, the second engine may be reguired.

If second engine is required, item #l should be re-
peated for this engine. . .

UNIT HEATER AND VENTILATING FANS ~ RDC-3 and RDC-k

Iubrication, if required, should be as recommended per Budd

Lubrication and Fuel Specifications.

Unit heater colls should be blown ocut with compressed air o8

often as necessary to keep the coils cleen.

Carbon dust and dirt should be blown out of motors and brushes in-

 ppected for sbnormal wear on & monthly basls.

Bection 9
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SECTION 10 .

- 7 .ELECTRICAL LIGHTING SYSTEM - Ll T e

" (For lightiﬁg outlets and circuits, see Wiring Schematics).

ST 'The caf recelves current for iiéﬁfing'from the bettery. The
current first passes through a 70 empere De-lon no fuse cirecuit breaker
and then to a lamp regulator where it is regulated to 62 volts.

Circuit breekers, located in the switch locker at the #1 (B)
end of the car, protect the lighting circuits described below.

. On the RDC~1, 2 and 3, three 15 empere clrculi breakers pfotect
the fluorescent ceiling lights and cove lights in the passenger compart-

ment;,

A 20 ampere circuit breaker protects the following circuits -
number signs, gauge, speedometer and classification lights, headlights,
vestibule, and tollet lights. Each of these lights is provided with an
individual switch in the operator’s cab with the exception of the toilet
lights which are lighted whenever the cireuit breaker is in the ON position.

On the RDC-1, 2, and 3, a double pole, 20 empere circult breaker,
rrotects lights in the regulator lockers and plenum areas, receptacles for
& trouble light in each engine casing, and defrosters for operator's wind-

shield.

The celling, cove lights and number lights are fluorescent and
require 1hW - 3500° white 15 inch tubes which are arranged to operate on
62 volt DC. These lights also require an FS-hl starter, a 10V 0.40 A
ballast lemp and a choke ballast. See Fig. 1 for wiring arrangements.

The toilet, plenum and clessification light fixtures require
a 25 watt, 60 volt incandescent lemp in each,

The vestibule ceiliﬁg fixtures require = 4o vwatt, 5@ volt Jamp
in esach. ‘

The gauge and specdometer lights use a #ilh 6-8 voit .25 ampere
miniature bayonet base lamp.

The regulator locker lights require 15 watt, 60 volt lamps.,
These lights are controlled by door operated switches,

The headlight unit consists of two sealed beam lamps set in
recesses at each end of the car. The lamps are edjustable to control
the light beam vertically and horizontally and are removable through
the vestibule ceiling trap door. Each lawp is a GE Par 56 rated at 200
watts, 30 volts (two are operated in series on 62 volits providing full
output). A resistor in series in yrovided for dimming.

Section 10
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. . A resistor is also provided for'gmergency‘xighfiug of the .
"headlight in case of & fillament fallure in one of the Jamps. Placlng

‘the emergency switch in ON position connects the good lemp in series

with this resistor, allowing the good lamp to light (See Fig. 2).

In the event of a lemp failure, this procedure MUBL BE
 _FOLLOWED; - ‘ ‘ Do

1. Yosition hesdlight control switch in either DIM or BRIGHT
position, depending upon requirement. R - .

2, TPlace the emergency switch in ON position.

This switch 1s provided with two ON positions, one position
for each lamp. The ON position that will light the good lewp must be

determined by trial. ,

A stainless steel guard is placed over the emergency switch
to avoid accidentally placing this switch to ON position when no lamp
failure exlsts. The normal position for this switch 1s CFF.

Cor mumber signs are located in the cab end sheet above the
windshields at both ends of the car. They are illuminated by the 1b
watt fluorescent lemps previously mentioned.

Five-~inch numbers are provided on the glass face. A hinged
panel in the operator's cab provides access to the lamp and eccespsories

for servicing.

. Claspification lights are provided, four per car, and are lo-
cated in the upper corners of the ceb end sheet. They ere provided with
watertight clear lenses for visibillty from the side and ehead. Pro-
visions are made for showing amber, red, green and white by the turning
of the colored glass holder so that the color selected is between the
1ight bulb and the clear lens. As previously mentioned, these 1ights
are equipped with 25 watt - 60 volt lsmps. '

The generator pilot lights have green lenses, cne for each
generator and are located on the panel ovexr the windshield at the
operator's position at each end of the car. ‘They are labeled "Gen. ik
for the generntor on the 'B' end of the car and "Gen. #2" for the genera-
tor on the 'A' end of the car. These lights indicate if the generators
are charging and that the vespective engine which drives the gonerator
is running. '"These pilot lights sre equipped with 6 vatt, 115 volt GE--S6

candelsbra base bulbs.

fhe air conditioning compressor pllot light has & white lens
and 1s located over the switclh locker door. 'This light indicetes when
the compressor is in operation. This light requires & 6 wett, 115 volt
GE-86 candelabra base bulb.

A 6 volt receptacle is provided in each engine box for usc of

a trouble light,

Section 10
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TR /GHOKE'BALLAST(GE. 586671) | L
BALLAST LAMP 0.40 AMP IOVOLT S6
BAYONET BASE. :
" LAMP HOLDER — BLACK
14 WATT 15" T12
FLUCRESGENT TUBE
_ ~ ‘ .
SHORT - &
cmcum__.___-—-—-——*i'd
STRIP . . : i
\LAMP HOLDER ~ WHITE
CONDENSER
THERMA
SWITCH
HEATER
COIL

COPPER TERMINALS

G.E. FS—44 THERMAL
SWITGH STARTER

v,

BRASS TERMINALS

FLUORESCENT LAMP WIRING

FiG. 1 FIG. |
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OTE: WIRE DESIGNATIONS IN PARENTHESIS ARE FOR
A" END OF GAR-OTHERS ARE FOR"B"END OF GAR

DIMMING RESISTOR
4.5 OKM — 225 WATTS

4Z+(4X +}

SEALED BEAM LAMPS
200 WATTS—30VOLTS
3.E. PAR 56

' b
_ = | _
: © .
[+ 4
g 3,5) (ﬁﬁ)- 4K 41 4
— T o (A
oo o '
| } ‘
LT
i
f o 46_{4K) | :

HEADLIGHT CONTROL SWITCH -
- 4HA {4LA)
. . 1.

.

Z =
EMERGENGY RESISTOR = | s & ©
4.5 OHM — 225 WATTS 46 WK) ] 4F(AJ)g
. O O —
]
LOT0 O ]

4Z+HaxX+) _ /
EMERGENGY SWITCH

IN"ON" POSITION QMY N CASE OF LAIAP BURN OUT.
SWITGH HAS GUARD TO PREVENT TURRING'ON' EXGEPT
IN CASE OF ERERGERCY.

HEADLIGHT CIRCUIT



" GECTION 10 -

. BUPPLEMENT 1

TR Haadlight wixing on the Reading Ccmpany RDC-l’s differs f’:‘
szrom the baeic RDL as follows - L L

Fe T 'vo B par 56 lamps, rated at 200 watts, 30 volts are
NN pwovided at each end of car and operate on reduced voltage thru
R ;h 5 ohm, 375 watt resistors. _ o

. An adaitional 4.5 o, 375 catt resistor 1s 'prdvided '
for dimming. ' -

Refer to schematic wiring below.'?

. HEADUGHT RESISTORS
{3) 4.5 OHK, 375 WATT

YO 6AGE LIGHTS 4B e b 4ce
: R {$KA)

(40}

4%

200 WATT, B0 VOLY
SEALED BEAM LAMP
OE PAR B§

{(44)

(aK}

Q).

_ ' L _deA
3 T4RK) *-rlﬂﬂ M fsrp)

BWITGH D P.D.Y :

WITH “OFF™ ‘

4 4F
(a4)

&

HOTE. V/IRE DEBIGHATIONS AS SHOWH ARE FOR 'B'END.
T THOSE IH PARENTHESIZ ARE FOR 'A' EHOD.

HEADLIGHT SCHEMATIC
READING €O,
RBC-1,
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- _"Marker light brackets are supplied at the corner posts for
.the mounting of signal oil lewps or a signal flag. . .. 0 a“;ﬁ_a

In the baggage pection of the RDC-2 and 3, two 50 watt, €0
volt incandescent lamps are provided on the ceiling and are controlled
by fixed switches located on a bulkhead in the baggsge section. |

- Each baggage door is provided with a 25 vatt, €0 volt 1n-
" candescent lemp controlled by individuwal fixed switches mounted on the
light fixture. . L . - -

et s

Tn the RPO section of the RDC-3, four 50 watt, 60 volt in-
candescent.lamps are provided on the ceiling and are controlied by a
Pixed switch located on the end of the paper box on the left hand side -
of the car., Three 50 watt, 60 volt incandescent lamps ere provided on
the ceiling at the letter cases and are controlled by a fixed switch
located on the end of the paper box near the letter case on the right
hand side of the car. Two 50 watt, 60 volt incandescent lamps are pro-
vided on the ceiling, one for each door and axe controlled by fixed

switches, one on the end of each paper box.

" tne 50 vatt, 60 volt incendescent lamp is provided on the
celling of the RPO tollet and is controlled by a wall switch located on

the tollet pertiticn. _ .

On the RDC-%, the platform lights, mumber signs, classification
lights, headlights, regulator locker lights, geserator pllot lights,
gauge lights and speedometer lights axe jdentioxl to the RDC-1, 2 and 3.

) In the baggage section of the RDC-l, three 50 watt, 60 volt
incendescent lamps are provided on the ceiling #nd are controlled by a
switch located on the toilet partition. A 25 wett, 60 vollt incandescent
lamp is provided over each baggage door, the dezk, in the baggage tollet,
and each is controlled by individual flxed switches mounted on the light

fixture.

In the RPO section of RDC-h, seven 50 watt, 60 volt incandescent
lamps are provided on the center ceiling and ars controlled by fixed
switches located on the ends of the paper boxes. 8ix 50 watt, 60 volt
incandescent lamps are provided, two in the cenler celling area and four
on the ceiling above the distributing tables, amd are controlled by &
fixed switch located on the end of a paper box.

Two 50 watt, 60 volt incandescent lamps are provided, one over
each door and are controlled by fixed switches located on the end of the

paper boxes.

tne 50 watt, 60 volt incendescent lamp is provided on the
ceiling of the RPO toilet and is controlled by s fixed switch located
on the tollet partition.

Section 10
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_ One 25 watt, 60 volt incandescent lomp 1b“§ro§1aed:iﬁ'tﬁe o 1l’:_‘
" RPO wardrobe and is controlled by a Fixed switch located on tbg ward- if-.*
robe partition. ' LT e e

) ‘Provisions have been made in the 1lighting circults to pro- .
vide lighting in-the RPO sections of the BDC-3 and 4 in the event that
it is only necessary to use lighting in these sections. This arrenge- -

- ment provides a battery clrecult to the RPO section when the 770. ampere
main lighting bresker, located in the switch locker, is opeped. This
is accomplished by & relay which is energized by the closing of any one

of the RPO light switches.

TO REPLACE IAMPS

1. Celling Lights

The ceiling light fixtures are provided with a removeble glass
lens for access to the fluorescent tube, starter, and ballast
lamp. By loosening the screws around the bezel, the lens can be

taken off the fixture.
2.  Cove Lights : T

The cove light Fixtures are vrovided with a removable glass lens
for uccess to the fluorescent tube and starter. By removing the
end cover on one end of the fixture, the curved glass lens can be
removed by sliding it out of the fixture retaining cliips. ' ’

3. Toilet mnd Vestibule

The toilet and platform lights are provided with hinged bezele.
By loosenipg one kpurled head screw, the bezel may be lowered.

4,  Generator and Cooling Pilot lights

The cooling pilot light is provided'with a‘removabie cover'plate. )
Access to pgenerator pilot lights is mede by slipping the removeble
lens from its socket. '

Je«. Gauge Lights

Remove the knurled nut which retaipns the socket in the gauge housing.

Section 10
Page U
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‘3. 4+ W BECTION 11

" 'BLECTRICAL CAB EEAT

 (8ee wWiring Schematics)

-+ " 7 Cab heat is provided by means of a Glocoil heater unit. ‘One
unit is located on the collision post at the operator's stand at each end

Each cab unit is equipped with five Glocoil heat elements. A

- pwitch with HIGH, LOW, and CFF positions is provided. 1In LOW position
two elements provide heat, and in' HIGH position, the five elements are

used. -

A centrifugal type blower is mounted above the heating elements
which operates whenever cad heat i8 turned on., A guard provided with an
inner shield covers the heating elements and directs the flow of heated air

to the foot level of the operator. This guard is readily removed for re-
placement of Glocoil elements by lcosening three slotted fasteners.

The blower motor unit is provided with sealed bearings and
does not require lubrication.

The current supply to the cab heat cireuit is normally
available only when the engine and geperstor at the corresponding end of
the car is operating. However, an emergency featwre is provided to ener-
gize the cab heat circuit directly from the battery in the case of one
engine or generator fallure.

Tyo fuse cutouts sre provided under the Engine Stop and
Isolating Switch in each regulator locker. The right hand cutout is the
NCRMAL operating position and the left hand is for EMERGENCY oparation.

. A 50 empere fuse is placed in the right hand cutout for normal
operation.

Tn the event of & fallure of one engiue or generator, the 50
ampere fuse 1s removed from the NORMAL location and plafed in the
FMERGENCY location. Under no circumstance should a fuse be iostalled
at both locations; and the fuse must be returned to the normal location

immediately upon shutdown or repsair.

Bection 11
Page 1
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L ;'%i,mmmm cAis EAT

) ~‘_f Cab heat on the basic BDC is provided on the operator :3 side
; only and 1s as described in Eection 11‘ SRR e :

: .. This same arrangument is used on uhe Reading Company RDC-l'
'except tbat the emergency feature has been eliminated. ;T- )

. ‘- Additioaal cab heat is also prcvided on the fireman 8 side
using similar Glocoil heater elements and centrifugal blower.

; : : The Glocoil elements st operator 5 side, both ends, and
T i=fireman s gide 'B' end way.be replaced when required by removal of
RN ,guard sttached with slotted faSueners. . o

The guard at the fireman s slde 'A’ end is hinged for BCCEES
to the Glocoils. Cre o

‘ . The blower motoz circnite for each end are protected by
”‘2 5 amp. cartridge fuses Jocated in the respective regulator locker.

Glocoil element circuits are protected by 50 anmp. cnrtridge
fuses also located in the regulator 1ockezs.- o

Sheet 1L
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B

ELECTRICALLY HEATED WINDSHIEKD

L ‘ - . . . 7 !
) The window directly in front of each cperator's position is

" made up of two layers of glass bonded to a layer of vinyl. The lnner

surface of one gless is coated with & transparent electrically con-
ductive coating. Install glass with conductive coating toward the

_outside. Identified by vendor's etched mark or paper sticker. .

Metallic bus bars along the side edges provide the connections
from the externsl electric supply to the conductive coating.

Upon passing a current through this coating, heat is produced
across the 1nner surfaces of the glass, This heat, approximately 100
watts per square foot at 72 volis DC, provides the defrosting actlon.

" This heating of the glass 1s controlled thermostatically
according to the outside temperature. The thermostat is mounted direetly
on the ingide face of the end sheet above the windshield. The outside
face of the end sheet lg exposed to the outside alr temperature. The
thermostat is non-adjustable, set to close at 50° and open at 65°, The
contacts are pultable for % smperes at 60 volts.

If it should become necessary to replace a windshleld, care
should te used vhen attaching the lead wires. Small metal pads will be
found on each edge of the glass near the top. The strands of the lead
wires should be fanned out and tinned. Then, placing the fanned wires

" ageinst the metal pads and heating with & clean tinned socldering iron,

a quick well bonded Joint will result,

It is recommended thet overheating the metal pads be avoided
to prevent the cracking of the glass or damaging the connection between:
rad and copper ribbon.

Tabs of Scotch tape should be ploced over the lead wires along
the edge of the glass to hold the wires in position at time of instael-
lation., See Fig. 1. Then apply & band of Scotch tape around the entire

edge of the glass to preveni clectrical leakage.

Section 12
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""END OF LEAD WIRE FRAYED AND
'SOLDERED TO GOPPER LEAF BUS

BAR CONNEGCTION ON EACH SIDE
OF GLASS.

" WIRE FASTENED TO GLASS
WITH SGOTCH TAPE.

COPPER BUS BAR

\ )
__ o

COPPER LEAF BUS BARS ARE ILOCATED BETWEEN THE INNER SURFACES

OF THE GLLASS SO AS TO CONTACT THE ELEGTRIGALLY CONDUCTIVE COATING
ON THE GLASS. THE LEAD WIRES ARE FASTEMED TO THE GLASS WITH SCOTCH
TAPE AND EXTENDED FROM THE TOP EDGE.

HEATED WINDSHIELD CGLASS

FiG. 1 SEC.12



.RDC GEN'L MANUAL 10/1/62

T S U, S . Ao Lot igt L mma

ENCINE CONTRO

C g The direction of car movement and amount of power develo%ed
. by the engines is regulated by & controller located in the cab at each
end of the car. Movement of the reverse lever and throttle lever of

"this controller selects contascts to energize trainline wires running
the length of the car. ‘These trainline wires terminate in receptacles
at each end of the car. A separate Jumper cable equipped with a plug
at each end can be inserted in the receptacles between coupled cars.
In this way, the required electrical circuits are transferred from
car to car permitting multiple car operation controlled from the
operating cab. -One jumwper only 1s required between each car.

The trainline wires, in turn,.energize certain traction relays
located in the 'B' reguletor locker of each car.

The closing of these traction relays connects the positive
side of the battery of each car to one or more of the engine solenoids
(depending on the position of the controller levers), thus selecting
the direction of movement and amount of power developed by the
engines, The direction of movement is controlled by the transmission
solenolds and amount of power developed by the engine is controlled
by the throtitle solencids.

Each power plant is provided with three protective switches:
‘lube oi) pressure, water temperature, and transmission oil temperature.
The operation of any of these protective devieces will energlze the air
shutdown damper soclenoid. This solenoid clozes the damper in the
engine combustion air stream, thus stopping the engine. At the same
time, it opens the swilch in the negative cireult and de-energlzes
all throttle and transmission solenoids, thus disconnecting the engine
from the driving axle. Since this function is confined to the englne
in trouble, 1t has no effect on the other engize on the car or on any
other cars in the train. :

Each engine circuit 1is provided with an isolation switch
located in the regulator locker. Throwing this switch from NORMAL to
ISOLATE opens the negative wire o the throttle and transmission
solenoids, de-energizing them. Thus.the operation of the isolation
switch will disconnect the clutch and throttle golenoids, permitting
the engine to operate at idle speed regardless of the position of the
coniroller levers. The isolation switch for the #L engine is in the
'B! regulator locker and for the #2 engine, in the 'A' regulator
locker,

A plug is provided and attached to the reverser lever handle
by means of & chain. The insertion of this plug into the master plug
switch receptacle, just above the controller, econnects the car battery

Section, 13
Page 1L
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. to both the TB+ and TB- trainline wires, thus setting up the'
- sanding, signaling, air compressor and engine control circuits.
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When RDC's ave operated in multiple there mast never be

'pore than one plug in place in the train. The plug should be in-

serted only in the receptacle in the ceb from which the train is
being_operated. T e ‘ R

Since the cab controller energizes the treinline wire which
in turn energizes the traction relays in each individual car, when
coupled together, a consist of cars may be controlled from any cab in
the train. _ T o

The varidué.itemﬂ comprising'the enginerébnfrol”system are
ae follows: . ] PR

1. Controller and Circults

The controller consists of two groups of contacts enclosed in &
housing - the reverser group and the tlrottle group. Fach group
is operated by means of a removable handle inserted thromgh an
opening in the housing. The levers ave mechanically interlocked
‘8o that the reverser lever can be operated only when the throttle
is in the OFF position and the throttle lever can be moved only
when the reverser lever is in the FORWARD or REVERSE position.

The reverser lever has three positions: FRWARD - OFF - REVERSE.
The  throttle lever has five positions: OFF S L e - 43 -

For 1llustration purposes, the following is wriltten feferring
to the 'B' controller. See Wiring Schematic. _ S

Based on the wiring of the control circuits, the car 1s con-
sidered moving forward when the 'B' end is leading. It mist:be
kept in mind that when the #1 trensmission is set up for forward
movement the #2 transmission is set up for reverse movement.

When the throttle is in OFF poeition, all contscts sre oyen and
none of the trainline wires are energized for tractlon purposes.

Moving the reverser lever to the FORWARD position closes the
circult from "C" contact to "F' contect. When the throtile
lever 1s moved from OFF to #1 position, "C" contact closes,
setting up the circuit from B+ , through the 10 amp. cirenit
bresker, the FCl wire, contact "¢” to contact "F', trainiine
wire F, wire F to the positive side of traction reley IR.

Battery negative circuit is provided from wire B-, wire RBT—,
the 20 amp. circuit breaker, wire FC3, the contact of the Master
Plug Switch, wire TB— , trainlipe wire C-— , vire C— te the
negative slde of FR relay.

Section 13
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" With -the traction relay FR' fhus-énergizéd, the contacts FR close.

A circuit 1s now established from B + , through the 10 amp. circuit

breaker, wire EML-4 , the FR conta.cts, the hm wire to the positive
side of FMl solenold. -

" Battery negative circuit is provided from B— , wire 88— , engine
demper switch, 6Fl wire, locker igolation switch, 3FLL wire, 10 '
81p, circuit breaker, wire 3F1 to the negative side of FM1l solenoid,

With the electrical circult thus set up the FMl solenoid is
energized, operating a valve or the transmission and permitting the

forverd clutch to be hydraulically made up.

When the throttle lever is moved from #1 position to #e position,
"o contect 18 maintuined closed so as to maintain clubch engagement.

In addition, contacts A" and "D" close. Cont=mct "A" provides a

circuit from battery positive B+ , through the 10 emp. clrcuit
breaker, wire FCl, the "A" controller tontact Bo trailnline wire T1,

wire T1 to the positive side of TRl traction relay.

Battery negative is provided to the TR1l tractlamn relay as previouzly
mentioned for the “FR" tractlon relay.

The traction relsy TR1 now being energized closies 1ts contact TR1
vhich provides a battery positive circuit to the TMIL golenoid.

Battery negative is provided to the TM11l solenasid as previously
stated for the FM1 solencid, o

With the TM11 solenoid energized, the engine thurough the throttle
control arrangement will be increased to 1./3 power.

The closing of contact "D" energlzes the "DD" fmainline wire with
"battery positive. This provision is made for imterchange abllity
since earlier model engines were equipped with wma electrical direct
drive lockup unit. The function of the circuit. was to energize the
direct drive lockup units only after the throttlle was advanced to
#2, #3 and 4 positions. The lockup governors wn the later model
engines are hydraulic type and do not require am electrical circuit.

When the throttle lever is moved from ##2 to #3 position, the "A"
contact drops out, de-energizing its associtated clrcuit, and the
"B* contact closes. Contscts "C" and "D" remaim closed. Contact
"p* provides battery positive to the trainline wire T2, wvire T2

to traction relay TRZ.

Battery negative is providsd through wire C. ain previously
mentioned.

The traction relay TR2 now belng energized closes iés contacts TR2

Section 13
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which provides an energizing voltage to the TM12 solenoid. With the .
TM1Z solenoid energized, the engine through the throttle control
srrapgement will be increased to 2/3 power. : _ .

Moving the throttle lever from #3 position to #4 position holds "'B"
"C" and "D" contacts closed and, in addition, closes "A" contact.
Contacts "C" and "D" are held closed for reasons previously stated.
Contact "B" is held closed as previously stated to obtain 2/3 power.
The closing of contact "A" provides batlery positive to the trainline
wire T, wire T to TR1 trection relay. : _

Battery negative is provided a8 previously stated through c-— .'

The traction relay TR1 being energiZPd closes cont&cts EBl which
rrovides battery positive to the MM11l solenoid.

Battery negative being provided to the solenoid through the engine
negative control wire SB— , 6F1, 3Fll and 3Fl as previously men-
tioned. ‘

With the ™11 and TM12 engine solenoids energized the engime,
through the throttle control arrangement will increase to IULL
Power. L

Moving the throttle to OFF position de-energizes the tractiecn relay
and engine and transmission solenoids, permiiting engines to return
to idle. : :

‘Moving the reverse lever to the REVERSE position closes the cireuit

from "C" contact to "R" contmct. When the throttle lever ir moved
from OFF to #1 position, "C" contact closes, setting up the eircuit
from B+ , through the 10 amp. cixrcuit bresker, the FCL wire; contact
"C" to contact "R", treinline wire "R", wire R to the positive side
of traction relay RR° '

Negative battery 1s supplied to the negative side of relasy F& ae
previously stated for relay FR for FORWARD direction.

With the traction relsy RR epergized, the contacts RR ¢lose. The
circuit is now established from B+ s through the 10 amp. circult
bresker, wire EM1+ , the RR contacts, the 3M1 wire to the msitive

‘silde of RM1l solenoid.

Boattery pegative ecircuit 1s provided to the negative side of RML
solenoid as previously mentioned for the FMI solenoid.

The ssme sequence tekes place concerning the traction relays and
engine throttle sclencids when motion of cer ig Fforwerd or reverse,

It should be noted that the "A" controller wiring is the sams as
the "B" controller wiring except for the forward apd reverse wires,
which ere transpoeed. : ~

Section 13
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e controller should be inspected periodically, The cover . . - -
.- should be removed and all contacts checked for arecing and -~ - . -
" dressed 1f necessary. The terminal posts should be checked to

RDC GEN'I, MANUAL 10/1/62

see that all screws are tight and the interdor of the controller
should be blown out with dry compressed air. ILubricant should

‘be applied to the oil holes in each end trunion and fo each canl
- roller, (See the Budd Rail Diesel Car Iuwbrication and Fuel
_Chart) Do not oil the contact rollers. L

'
AL I

Master Plug Switch

This is & three point plug switch mounted in the collision post
Jjust above and to the left of the controller in each cab., Normally
its three contacts are open. The insertion of the plug closes

these three contacts. As shown on the Wiring Schematic, one contact

‘connects the FC2 wire to the TB trainltine wire and the other

contact connects the FC3 wire to the TB + trainline wire. The third
contact 1s used to energlze “Train Control” circuits on certain

models. As mentioned before, the plug must be in place in order to
have sanding, signaling, ailr compressor or engine controls eifective
in & car or train of cars. VWhen operating rultiple, only one master

rlug (at operating position) is required.,

Traction Control Relays

These relays have double pole single throw, normally open contects,
There are four of these relays mounted on & panel in the #1 (B) end
regulatox locker. One side of the coil of each relay is connected
to its assoclated trainline wire and the other side to the common

C~ wire.

These relays energize the traction solenoids mounted on each engine.

The contacts of these relays are extra heavy Ffor the duty they
prexrform and should need very little attention. However, they should
be examined periodically and 1f found pitied should be polished with
Crocus cloth to prevent further arcing or pitting. At the some time
the action of the armature should be checked by pushing it closed
several times to see that it is free in the hinge and the return

spring is working properly.

Traction Solenoids

There are four traction solenoids on each engine. Two are located
on the throttle box and control the setting of the injector racks,
Two ere located on the transmisslon, one controlling the forward
clutch and the other the reverse clutch. YThese solenoids are of

“the double coil type. They have & heavy ccil for pull-in and a

light coil for holding. When first cnergized, both coils are in
the eircuit. As the core moves into positicn, it opens a contact
which de-energizes the heavy pull-in coil, Xeaving the 1ight coil

in the circuit to hold the core in position.

Section 13
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"Isolation gwitch and Engine Stop Button

These two ltems ere combined on one double throw switch located
in the regulator locker. This switch has two fixed positions:
NORMAI, and ISOLATE and & momentary contact position, STOP. As
ghown on Wiring Schematic, positioning the switch in the RORMAL
position completes the negative side of the circult to the engine
golenoids. Tf the switch is moved to the ISOLAYE position, the
circuit is broken mnd no traction solenoid will function even
though their corresponding traction relay contacts ere closed.
Thus, one epgine on the csr can be left in the IDLING position
but cut off from propelling the caxr while the other is used for
propulsion. Moving the switch to the STOP position and holding
it there, energizes the fuel shutoff solenold on the engine.
This shuts off the fuel to the injectors and the engine will
stop. If the engine 1s slopped as above, the switch should
always be thrown back to the NCBMAL position after the engine
has come to a stop.

X

Alr Demper Solenoid and Switch

All of the engine protective switches are connected in parallel
and in series with the air dasmper solenodd. In the event any

of these protective swltches close their contacts due “o abnormal
conditions of oil, water, or speed, the air damper solepoid will
become energized. Energizing this solenoid trips a latch, pex-
mitting s damper on the engipe to shut off the combustion air to
the cylinders, stopping the engine.

When the damper closes, it opens the air demper switch. Since
this switch is the final connection to the B— wire of all the
solencids, and proteetive switches on the engine, its opening
"olears the board" and all solenoids drop out, disconnecting
the engine and transmission from the drive shaft on the cor.

The only way the engine coan be re- started gnd restored to normal
operation is to re-set the air damper manuelly and pusb the start
button.

Trainline Plugs and Receptlacles

Two trainline receptacles are provided on each end of the car,
The receptacles are provided with a gasketed cover. Although
this cover is watertight, under certain atmospheric conditions
condensation may collect inside the receptscles and cnuge:
grounds on the trainline circuits if not removed periodicelly.
The covers of the receptacles should be opened frequently and
the interior checked for moisture. I any is detected, it
ghould be blowvm out with dry air. Careful inspection of the
surface around the metal contacts should be made, and 1L eny
carbonizing is found the plug should be replaced. )

Section 13
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" e connections and detail wiring of these plugs and receptacles

- - - - 4s ghown on the Wiripg Bchematic. If a receptacle has been removed,

' when replacing, care should be taken to position the F and R wire

8, (Circuit Breakers _  T - ;;:?. | }r

on the proper terminsl of the terminal strip. It is to be noted

" that these wires are alternated in #4% or #5 position, depending on
. .the location of the receptacle in the car. This transition 1is made
. 4n order to provide proper directional control. e

A11 circuit breskers in the engine control ecidrcuits are located in
the switch locker at the 'B' end of the car. These circuit breakers
- a. Cab #1 Controller =-- 10 amp.~"

b. Cab #2 Controller =~- 10 AP '_

¢. Trainline Supply - _20 amp.

d. Engine #1 Solenoids :- 10 amp.
-~ 10 amp. ‘

e, Engine #2 8olenoids

TRACTION RELAY AND SOLENOID SEQUENCE TEST

1.

With master plug oul, test that the TB plus mnd TB minus circuits
sre de-energized. The test can be made by pressing the signal
spwitch, and the sanding switch; these should be ipoperative.

Tnsert master plug and test that the TB plus and TB minus circuits
are energized. This can be done by checking that the sanders,
the signal buzzer, and the controller will fwnctlon.

Apply hendbrake, start both engines and charge up the air system.
Vhen fully charged, apply air brake. It is important that the
brakes remain applied, as the following tests will be made with
engine clutches engaged and throttle open four maximan speed.

Put reverser in forward pesition.

Tsolate engine closest to controller from which test is being
made.,

With reverser positioned, advance throttle to #1 position. HNote
that the cluteh will be felt to engage.

Advance throttle to #2 position and note that: englne gpeed in-
creases. Advence throttle to #3 position an& note that the engine
speed increases. Advance throtile to i position ond note that

Section 13
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12.

[N

the engine Speed increases to maximum. Retufn %ﬁro%t@é_iﬁmediatel& R
to #1 position, o e et o T B

Move isolstion switch to normal position end note that the clutch
on engine cleosest to the controller from which the test is being

made will pick up. e Coiel B L

With isolation switch in normal position, repeat test in 1tem No. 6
and note that the conirols on engine closest to controller r38pond

t0o a1l control positions.

Put reverser in reverse :position and repeat tests in items No. 5.

6, 7, 8 ana 9.

From controller in opposite end of caz, repeat all test ftems 1
thru 10,

Check that engines can be stopped from both the isolation switches
and the engine stop switches on the engine panels. Note that when
either of the above methods have been used to stop the engines,

that the air demper levers have been tripped by the emergency air

shutdown sclenoids,

Section 13
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"7 push buttons located in the regulator lockers.

L.Les covered by itema 1 to 11 inclusive. :",5:,

ENGINE CONTROL 1.f1

-, j'Engine control on the Reading Company RDC-1'p 18 similar to '
the basic RDC excepbt that engines can also be etarted and stopped by

-r

'Further, on the Reading Company cars, manual reset of engine-A'-iwf"

'ff?iair dampers is automatic rether than menual._,

- TRACTION RETAY & SOLENOID SEQUENCE TEST

" When making traction relay and solencid sequence test, proceed .

o Ae Reading Company engines can be st0pped by the following
' “methode all must be checked - .

Lnil, By stop button on engine control panel. This will stop
' only the engine on which the button 1s pushed. .

'1'2. By engine sTop push button located in the respective reguletor
loeker. This will stop only«the one engine involved,

3. By isolation switeh loested in the respective regulator locker. . )

This also will stop only the one engine involved.

K, By ‘push button-"STOP -ALT, ENGINES-ALL CARS“ located in reguletor

‘lockers both ends. 'This will stop all engines on all cars in
train as this ecircuit is trainiined. :

In all cases push button or isolation ewitch rmust be held until engine
has stopped as 1lndicated by generator pilOb light

Sheet 1
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SECTION 1h .
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ST The Bpeedometer equipment consists of an A. C. generator and ‘
.8 round fluah wide flange D.C. indicator. , -

The indicator is located in the center of the controller
housing, protected by a plastic cover. It is a D.C. meter with built-
in copper oxide rectifiers and is calibrated in m.p.h. on & black dial

with green phosphorescent figures.

A zero adjusting screvw is provided in the center of the non-
shatterable glass lens. Adjustment is accomplished by turning the
slotted adjustment screw:- slightly counterclockwise to lower the
reading and clockwige to increase the reading. This adjustment is
made with the car standing still. Unnecessary movement of the zero
gdJusting screw will break off the bakelite nibs which contact the

needle mechanism.

The generator is located on the transmission and 18 driven by
the transmission output pump shaft through a square drive shaft., The
drive shaft locks into the generator by means of s spherical knob on the
end of the shaft which is forced into & snap ring in the generator shaft
pocket. Care should be taken thet the drive shaft is secure on the
generator before mounting the generator on the transmission.

The squere end of the drive shaft engeges & square broaching
in the output pump shaft. A plece of felt l/h inch diameter and 11/16
inch long must be maintained in the broaching defore inserting the
shaft. The omission of the felt may permit the ghaft to become dis-
engaged, thereby making the speedometer inoperstive.

The generator is connected to the indlcator wiring by means
of a two pin guick disconnect plug located al the generator. The
clamping nut secures the wire connectlon in place, and should be checked
periodicelly for tightness. The clamping nut is drilled for a safety
wire. "The safety wire should be checked periodically to insure tight-
ness of the plug assembly and prevent speedometer faillures.

The only maintenance necessary for proper operation is to
keep the electrical connections clean and tighi. There are no adjust-
ments other than the above mentioned zero sdjustwent on the ipdicator.

) The menufacturer has agreed to supply calibrated units to
those 'vho wish to make up & checking machine. When purchasing such
units i1 should be made known that the units are wanted for tesi

purposes,

Seetion 1k
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The indicator 4s supplied with cars equipped with 3% inch |

f*wheels has-a gpecial calibrated scmle. These lnstrumenis are stenciled

- accordingly. The ipstrument mey be used on all cers with smaller wheel
dimmeters, providing proper resistances are connected in serles, See
the Resistance. Chart for proper resistences required for various wheel

diameters.

The tachometer generator iB 1dentical for all caxrs,

34 inch wheels
33 1inch vheels
32 inch wheels

31 inch wheels

Section 14
Page 2
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No resiptance required,
182 ohws required.
378 ohme required.

586 ohms required..
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| COMMUNICATING BUZZER

- ' The communicating systems of the RDC-1, 2, 3 and b consist
.of & push button loecated in the collision post door header in esch
vestibule and 8 buzzer localed at each operator's positian., The

" buzzer is mounted on the upderside of the cab shelf, There is a 1/4
“dnech drain hole located in the center of the buzzer cover, to prevent

" aceumulation of moisture,

' " There i an additional push dutton provided on the RDC-2,
"3 and 4, located next to the light fixture over the right hand side
baggage door. : . S

The buzzers operate on 64 Volt D.C, ungrounded systems.

: The electrical circult for this system is trainlined so that
comnunication is available throughout all carg in multiple operstion.

. The ﬁlug of the master plug switch must be.inserted into
the switch receptacle in order to operate the communication system.

Section 15
Page 1



'RDC GEN'L MANUAL 10/1/62

" SECTION 16

L
b P

"\ FUEL TANK, GAUGES AND ASSOCTATED EQUIPMENT

T%e centersill mounthd 250 gallon, fual tank is constructed

: of stainless steel. A two gellon sump is provided on the botiom at the

center of the tank +o collect condensate and sediment. The fuel to the
engines is drawn from the top of this sump, thus allowing the weter

‘and sediment to settle at the bottom, where it can be drained off by

means of a drain cock.,

The tank is filled through a fuel fill assembly provided

with & screen to exclude foreign matter from the tank., Two fuel fill
‘assemblies are provided per tank, one on each side of the car.

The tank is provided with a whistle alarm to prevent over-
£illing, The alerm will sound until the tank is nearly full, at vhich

time the whistling stops.

The tank is vented from the top. The vent is provided with a
dead ball check that insures pressure to sound the whistle alarm. The
dead ball check also provides full venting if conditions require.

The venting, which is necessery as oil is consumed, is
accomplished through the whistle.

Two Glo Rod type liguid level gauges are provided, one at

each slde of the car. The fuel level is jindicated where the series of

dots (0il) changes to a series of horizontal bars (no oil).

Fach gauge 1s equipped with & shut-off valve at the top and
bottom of the unit. The shub-off valves are located on the left silde
of the unit and are closed when cleaning the glass or vhen glass is
damaged. The valves must noymally be ¢pen in order to read the oil
level.

The fuel is piped from the tank to the engines through steel
tubing, electrically grounded %o the car frame and provided with
flexible connections with gquick disconnect gelf-sealing fittings at

the engines.

An emergency safety cut-dut valve 1s located adjacent to the
sump in the fuel feed pipe to the engines. The valve 1s cable operated
by emergency pull rings stenciled FUEYL SHUI'-OFF, One ring 1es provided
at each fuel £1i1) assembly cnd cie at each operator's position, :

once the valve has tripped it must dbe manually reset. Pull

RESET-FUEL EMERGENCY VAIVE handle located st side of car adjacent to

fuel fill assembly, elther side of car. Pull straight out to end of
travel and release. :

Section 16
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WARNING

This method should never be used as a means of normal shutdown
of engines but only in the case of an extreme emergency ~~ fire, etc.
The injectors may be rulned by this method of shutdown,

Section 16
Page 2



.,j,ﬁrrjk::‘;f ff‘n‘?i:l} f;‘:ﬁu{;-_;READING co. _i?..

"'AA"AQ Fual tank as provided on fhe Reading Company RDC 5 18 larger i
.Lthan atandard and has & capacity of 3h0 gallons.- _

B These cars are equipped with fittings (coupler valve) on both
sides of the car as part of the Houston H-1020 Automatic Refueling
System. S .i_. . ,.“; o . S L

ety P PO e o

.f'ff’“i'n Parts breakdown and maintenance inforwation ave covered in
j'detail in the vendor's manuals.- : - S B

These may be obtained from;

. LV ":: o S . : .. .= 'The Houston Company C e K
; C S0t ... ;. 266 Band Bank Road o U
, CL #' -Cheshire, Connecticut = T

Shet 1
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" BECTION 17
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COMBUSTION ATR SYSTRM
- . ' ' L . . ‘ ‘.--'. Vs:‘}- ) - . . 7 !
. © Combustion alr for each engine 18 drawn from the roof ares

,"through a 6 inch diameter stainless steel pipe mounted vertically in
. the stack area. L e e 1_J”_ .

An oil washed air eleanery iB mounted to the floor structure
with 3 wing brackets. The vertieal pipe and ailr inlet at top of c¢leaner
‘is aecured .and sealed with a sheet metal clamp. orio .

‘ The air cleaner consists of one removable and one stationary
vire mesh filter element located above the oil pan in such a way that
the force of the air passing through the oill in the pan, sprays the oil
on the filter elements and keeps them soaked to remove fine particles

of dust from the alr, Refer to figuwre 1.

The air outiet located on the slde of cleaner is connected
to & combination of 6 ineh diameter stainless steel pipes and flexible
hoses terminating at the air intake housing on the engine. _

A quick disconnect coupling is provided dbetween the 2 lengths
of flexible hose to facilitdte quick epgine removal.

To preven%ientr& of dust and dixrt into the engine, Bll Joints
in the air intake system should be checked pericdically and maintained

tight, .

SERVICING THE OIL CLEANER

The 0il pan at the bottom of the cleansr should bhe removed
periodically and oil level checked. See Budd Rall Diesel Car Iubri-

cation mnd Yuel Specifications.: -

The oll need be changed only when there 18 an excessive
amount of grit and dirt (1/8” to 1/4") in the bottom of the pan.

The lower portion of the air cleaner element should be
removed fregquently, washed in fuel oil and replesced.

The air cleaner should be removed yeerly for cleaning of the
upper element and the center air intake tube.

As the engine combustion air is drawvn ddrectly from the
atmosphere through a screen in the roof, there sre times vhen 1t is
impossible to prevent the entrance of a small amount of snow. When
this condition occurs, more frequent check of the oil level in the

Bection 17
Page 1
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» air cleaner should be made as melting snow will cause high oil level.
0il level can become high enough to choke off the air flow and
partially starve the engine, resulting in loss of power amd engine
shutdown. If the engine is erratic in startirg, the air cleaner
should be checked to sea 1f this condition exisis.

For operation at below freezing temperatures, refer to
name plate on air cleaner for .oil specifications.

 Section 17
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| SECTION 18 A

EXHAUST SYS‘I‘EM '

One stainless steel muffler is provided for each engine, ,
two rer car, and are mounted vertically in & stainless steel stack,
one at each silde near the center of the car. Each stack is wrapped

vith fiberglass insulating blsnksts.

o - The muffler is bolted to and supported on a steel bracket
at the lower end. The bracket is welded to the exhaust pipe assembly
and is supported at two points on vibration absorbing coil springs.
“The springs are mounted on supports ettached to the car body.

The upper end of the muffler is steadied by means of a loose
fitting collar at the tail pipe.

Fach end of the muffler is provided with a four bolt flange
for attachment of the exhaust pilpe snd tail pipe. No gaskets are re-
quired at the flanges due to the fire seal contstruction of the flanged
end of the tail pipe and both ends of the exhaust pipe,

The exhaust pipe between the muffler and the engine is a
stainless steel tube mounted under, and running parallel to, the floor.
The pipe assembly consists of three sections., 'fhe section of plpe
at the lower end of the muffler is bolted to the muffler flange and
supported on coil springs as mentioned previously. A bolted slip
Joint is provided at the end of this section for convenience when re-
moving or instelliing the exhaust pipe. The section mttached to the
engine exhaust manifold flange is provided with a 8lip Joint which
permits fore and aft movement for expansion purposes and provides
flexibility in the exhaust pipe to take .up 1steral novewment and
vibration of the engine.

Two Johns Manville type packing rings provide a seal for
this Joint. They are held in yosition by means of a retaining ring
and clamp assembly. If there should be an exhaust lesk at the joint,
tighten the clemp in order to draw up the packing ring.

The exhaust muffler can be removed from the car by 1lifting
vertically out of the exhaust stack after first removing the tail
pipe collar, and unbolting the lower flange of the muffler.

The exhaust pipe slip joints should te checked whenever
an engine is removed to see that they move freely fore and aft., If
the joints are found to be tight, the pipe should be dismantled and
the carbon deposits removed.

The engine exhaust manifold is attached to the engine by
means of seven studs and nuts. Like any other cowbustion engine, these
bolts have a tendency to loosen due to expansion and contraction. A
check should be made periodicaily to see that nuts are tight. A loose
nut will permit exhaust blow-by resulting In damage to the gasket.
Whenever it is found necessary to replace manifold gaskets, be sure to

apply a double ‘gasket at this point,
Section 18
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SECTION 18

gUPPIRMENT L 0 - .

_EXAAUST SYSTEM

' co DT e The engine exhaust system on the Reading Co. RIC-s' is
. - .~ gimilar to the basic RDC as covered in Section 18, except that
- the slip joint and a short portion of the stainless steel tube is
“omltted and replaced with 8 flcxihle exheust llnk ag furnished by

J“i:the Hbuston COmpanj.

o To remove the exhaust from the englne manifold, remove
the  attaching bolts and compress flexible tube sufficient amount
to separate flaunges.

Sheet 1
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CTION 19

""" BERVICE WATFR SYSTEM

o Service water for the RDC-1 is gravity fed from an overhead
‘I5-gellon stainless sBteel insulated tank, strap supported from the fbof

ptructure above the ceiling at the #2 (A) end of the car. The tank is
" made accegsible through a trap door in the vestibule. A grille is pro-

vided in the low celling ares, at the #2 (A) end of the car, for circu~
lation of warm alr in the tank. ' ‘

: The tank is filled through spud fillers. One Tiller located
under the Akirts on each side of the car at the #2 (A) end. As one spud
is being used to £111 the tank, the other acts as & vent and overflow.

In the event of freeze~up of the spud fillers, the water
tanks on £l11 cars will be vented through a "U" shaped anti-freeze tube
extended above the roof of the car, thereby permitting water to flow to
the varicus fixtures. . :

The water piping from the tank to the 1 (B) end of the cer is
routed inside of the heater guard on the left hand side of the cer.

Cpld water only is supplied to the basins and hoppers.

The service water sysbem for the RDC-2 is similaer to that of
the RDC-1 except that the 75-gallon tank is uninsulated and is supported
from the ceiling in the baggage section. The i1l spude are located
under the skirt on both sides, et about the center of the car.

The water ig supplied to only one annex on the RDC-2 and is
also routed through the heater gusrds on the left hand side of the car.

The service water syslem for the coack section on the RDC-3
is the pame as for the RBC-2,

Yot water is supplied to the R.P.0. section, on the RDC-3,
from a G-gallon stainless steel tank supported from the celllng over
the toilet section. This tank 1s supplied with water from the 75
gallon service water tank loceted in the baggage section.

The 6-gallon hol water tank is provided with an immersion
heater mounted in the tank and is controlled by en immersion thermostat

set for 140°.

The cold wvater for the basins and hoppers in the R.P.0. and
passenger sections are supplied from the T5-gallon service water tank.

The £111 spuds for the T75-gallon supply are located under the
skirt on both sides at about the center of the car.

Section 19
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' Shut-off valves ars providpa 1n the feed l;nes f*om the o
tanks to the basins and to the hoppers.. . -

T ‘Drain valves are provided in the feed lines (im heater
_ guards) to each basin and hopper for dreining tanks and pipiﬂg.

: ‘ On the RDC-4 the cold water for the basin and kopper in
the baggage section is supplied from s 20-gallon service water tank,
The tank is suspended from the ceiling above the toilet area in the
baggage section, The £111 spuds for this tenk are located undler the

skirt at the #1 (B) end of each pide of the car,

The cold water for the basin and hopper in the RPO
sectlon 1s supplied from & 30-gellon service water tank. The tank is

suspended from the ceiling at the #2 (A) end of the car. The fill
spuds for this tank are located under the Bkirt at the #2 (A) end on

each side of the car.

Hot water is supplied to the RPO basin from.aVGLgallon A
stainless steel tank suppoxrted from the ceiling over the toilwet section.
This tank is supplied with water from the 30-gallon service wiater tank

located in the RPQ section.

The 6-gallon hot water tank is provided with am immersion
heater mounted in the taok and is controlled by en lumersion #hermostat

set for 1#00

Section 19
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...iSECTION 20

BaSH (:LASS

+ R L

All sash 1n the passenger section is provided with double

. glazed fixed glass set in glazing rubber and mounted in an alumimm
. frﬂIDE. - i . ‘,‘

" fme outer pane 1s po]ished plate aid the inner pane s clear :

:laminated.

The outer and inner panes are spaced apprOximately l/h“ apart. :

ThiB ppace is provided with a breather tube which permits the air between
‘the two sealed panes of glass to adjust quickly to changes in temperature

and altitude, keeping the windew clear at all times and eliminating the
danger of breakage due to pressure changes. '

The breather tube is inserted through the glazing rubber at
the top center of the sash unit and connects with a chamber containing
a wed of cotton which acts es a filter, All adr passing through the
breather tube is filtered by the cotion wad.

If molsture forms on the inside of the panes in the air sPacé,.
inspect the breather tube.

The glass in the cor body end doors are single fixed lamlnated,
get in glazing rubber in the door proper, requiring no sash frame.

The glass Iin the baggage and R,P.0. section doors are double

. glazed, set in an aluminum frame.

The glass in the R.P,0. windows 1s pimgle laminated and set
in & 1ift type sash.

The slde door of the operator's cab, at each end of the car,
is equipped with a drop sesh, At the top of the sash are two hand-
holds for 1lifting or lowering the sash. The sash lowers into & recess
in the door. When in a raised position, a turned down lip at the bottom
of the sash unit engages over the outer edge of the window opening of
the door, holding the sash in place.

The operstor's cab windshield 1s & sizgle fixed laminated
glass set in glazipg rubber. (me inner surface of the glass 1s
treated with an electrically conductive coating for defrosting.

CAUPTON: In handling the ahove windshield, such as during applicetion,
enre wust be exerclsed to avold placisg strain on wire leads,
The wires are easily torn from the comnnection to the glass.
The wvires are passed through a glit cut In the glazing rubber.

Section 20
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The collision post end doors are provided With single fixed

laminated glass set in glaziug rubber 1n the door proper.

The fireman's windshield is elngle fixed laminated‘glass

'polishéd plate outside with .030" thick vinyl bonding layer =nd seml-
tempered polished plete insides The total thickness of glass is 33&"

The vestlibule side door (non-csb side) hes Bingle Tixed lami- _

nated glass, get in glazing rubber in the door proper.

Removal of Double Glazed Sash Unit from Car Opening..

The gash unlt is removed from the inside of the car in the

following manner:

L,

2'

Remove the curtaln guides from esch side of the window,

Remove 4the sash retaining gcrevs from the flange of the sash
unit and 1ift the sash unit from the car opening. ;

Re-g]azing Double Glazed Sash Unit

1‘

2.

3.
i".’

Tay the sash unit flat on a table or bench with the face of -
the unit showing the screw heads on the upper side.

Remove all screws except the screw cép of the Dbreather.

Lift off upper helf of frame.

Remove glass assembly (gl&ss, rubber and breather) from lower
half of frame.

If one of the panes is undamaged mark with a small plece of
adhesive tape or crayon to show point at which breather is

applied.

Remove rubber from glass but do not remove the breather from
the rubber.

Examine the plece of glass used to replace the one already in
the unit. It is very important that the glass ig of the same
type, thickpess and dimensions as the one removed; if not, the
seal around the edges may be loose and there would be danger of
leakage. Glass should be free of shsrp edges so as to avoid
cutting the rubber,.

Clean both panes of glass, particulerly on the faces that go

8.
toward each cother. Be sure no lint, dust, finger marks or
smudge spots are left on the glass.

Section 20
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NOTE: Due to the fact that after the glass has been installed
in the sash unit, it is not possible tou do further cleaning on
the two inside faces. It is desirable thet care be taken to

see that they are perfectly clean before belng assembled. Ex-

.perience has shown that it is well to watch the following:

i

8o That the table or bench on which the glass is to be cleaned
is free from particles of metal or other substances which
may scratch it. A plece of clean cloth or felt will serve

the purpose.

b. The cleaning compound should bhe of such a nature that it
will not scratch or mar the glass or leave a film or oil

surfece.

¢. The cloths used for cleaning should be clean and free from
dirt or particles that may scratch the surface of the glass
and of such a nature as will not leave 1iint or similar par-
ticles on the surface of the glass.

d. Be careful to handle the glass in such a way that 1t will
not become finger marked after cleaning.

Clean the rubber to be sure no dirt hes adhered to it. if
+he rubber shows any damege or is torn, replece it with & new
one.

S8tand the two panes of gless on edge with 4he clemned faces
toward each other and with the spot marked for the breather
location at the top. .

Apply the rubber %o the glass, placlng the dbreather at the point
marked on the glass. PBe sure the breather screw cap will face
toward the inside of the car. Stert to appfy the rubber at the
breather and work beth directions across the top, then down bhoth
sides, after vhich reverse position of the glass and complete
acrose the bottom. Go over again to make sure the rubber is all

the way on,

After the rubber 1s applied, check to see that the breather is
correctly located. If not, 11t rubber from the iop edge of the
glass and firmly pull untid it 1s. Then work the rubber down the
sides and across the botltow to make an even application,

Place glass and rubber assémbly back in the metal freme. See that
the breather is located in the center of ile notech cut in the
frame., It is important there be no binding of the breather and
that it 15 free on all sides. .

Replace upper half of metal frame.

- 1;: T _: ) . " Bection 20 '
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15. Replace all screws and tighten so there is equal pressure
on all four sides of the unit. Go around two or three
times to be sure all screws sre turned up tight.

16. When placing unit in the car openipg see that it is so set

that the breather is located at the top with the gscrew cap
toward the inside of the car and the tube toward the outside.

Installation of Sash Unit to Car Opening

Reverse the procedure outlined under “"Removal of Sash Unit
from Cexr Opening." . '

The glass in the doors and cadb windows, except the drop
sach at the operator's door are replaced from the outside. Remove the
rubber retaining strip from glazing rubber. The glazing rubber is then

removed, releasing the glass,

Bection 20
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CLBEOTION 21 e Lt mran g

" WHISTLE °

Two leslie 5-25 single tone Supertyfon chime whistles are
rovided and are located on tha cab roof, one at each end of the car.:

e
LI

Cleaning Diaphragm and Diaphragm Ring

(P ﬁemove back cover and diephragm ring.
2. Remove diephragm by removing dilaphragm ring serews,

3. Wipe nozzle as well as dlaphragm and dlaphragm ring to remove
pll foreign matter. _

Cleaning Alr Iines

Whenever & back cover is removed it is good practice to blow
out the air lines by opening the operating valve with full pressure on
the line. This will also clean out orifice dowel pin.

When replacing the back cover install lockwashers and tighten
cap Berews. Rewire cap screvs. . . :

No sdjustment 18 necessary.

Replacing Whistle

1. Remove cap screws vwhich retain the horn and diaphragm housing
to the horn base.

2, Support the disphragm housing with one hand and carefully pull
horn out,

NOTE:; Orifice dovwel pin is permanently fastened to horn and should
not bhe removed.

3. Before replacement horn 1s installed, coat the outer surface
of the small end with varnish.

I, Clean gasket faces of diaphragm housing and horn.

5. Apply geskets, one at the horn and one at the diaphragm
housing.

6. Blide horn into horn base and diaphragm housing.

Section 21
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:T.' Install cap Bcrews and 1ockwashn1s._

- 8. Tighten cap Berews firmly and rewixe.

Replacing Orifice Dowel Pin

-If 4t 18 necessary to replage the orifice dowel pin, insert

it into the horn with the orifice facing oulward and in line with thc

rib of the horn.

Adr Line Strainer - S ' V . 7_;"'"2'

One hair type strainer 1s provided in the air Bupply line to

each whistle., This strainer should be cleaned periodically. ¥Wash bair

filter in a suitable solvent solution to remove a&ll). forelgn matter. The
strainer is accessible thru the ceiling trap door located over ecach

vestibule.

Section 21
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) W oo Tl

ST T T BANDING
“2T panding can be initiated by any one of three methods. Refer

-_to Schematic Wiring, figure 2.. _::‘” s : U

- CRVSEN Rt e e

—,;ThLi!¥_MANUAL - by push button on master ccntrolJer cover.r

AUTGMATIC - by the Rolokron anti-ﬁheel slide equipment at the

appfoach of wheel slide when accelerating of decelerating.

- Co The closing of any pair of Rolokron contacts energizes the
' three second sanding relay, thus energizing the sunding relay valve.,

EMERGENCY ~ by emergeney'brake application thru a pnewmatic
switch located inside the #1 engine casing and connected to the #15 port
of the D22BR control valve, - ,

An emergency brake application closes the pnewmatic switch,
energizing a 30~-second time delay relay. The closing of the reley
contacts energizes the sanding relay valves and provides 30 seconds of

sanding.

' A contret is provided in the pnewatic switch, which opens
the negative (-) supply to the Rolokron circuits and nullifies the
Rolokron anti-wheel slide protection during emergency breke application.

TWO-RATE _SANDING ~ Refer to figure 1.

Two-rate saﬁding is provided by the followling equipment
located in the 'B' end regulator locker: ‘

Two electro-pneunatic sanding relay valves
One solencid valve

Adjustable orifice valve

Check valve

Cut-out cock

Aesociated piping

During manual sandipg, the solenoid valve closes, permitiing
air at main reservolr pressuwre to pass through the adjustable orifice
valve, This limits the alr pressure dellvered to the farthest sand
trap to 68 p.s.i., thus reducing sand delivery to the rail.

. During automatiic or emergency sanding, the solenoid wvalve
remains open end supplies main reservolir pressure to the sand traps,
thus a higher delivery rate to the rail.

Section 22
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'liwfmlivéry rate during maﬂué}iéahdiﬁg 15;16¥é2i6$: herAfaiilpaf

Delivery rate during automatic and emergency sanding is 40-56
oz, per rail per minute. ,

: To set the adjust&ble orifice valve, a gage mua% be installed
in air line at the sand trap farthest from the valve. With the main reser-
volr pressure at or neasr minimm pressure setiing, adjust the valve to E
obtain 68 p.8. i, plus or minus 2 pounds. - o

SANDING DIRECTION CONTROL

To insure sand delivery shead of tbe leading whmels of each
truck during manual and sutomatic sanding, a RESET SAND DIRECTION push button
is provided. Button is located on the mester controller cover,

After setting the directional lever in FORWARD or REVERSE, press
the RESET SAND DIRECTION button, This will set the directional sanding relay
in the direction in which the car will move. Sanding relay will then hold in
that direction regardless of reverser lever setting.. .

CAUTION:- Intermixing of cars with and without manual. directional
’ sanding control will result in the following:

(a) With head end car equipped with menual dlrectional sending
control, sanding eguipment on all cars will function normally

provided reset button is operated as instructed.

(p) If car without manual directional sanding control ie used as
head end car, manunal directional sanding control will be lost
on &1l cers in consist. Sanding direction will, howvever,
remein under the control of the FORWARD and REVERSE lever on
all cars without manual directional sanding control.

To Insure sanding in the proper direction on cars with manual
direectional sanding control, the reset button must be pressed
on one car after the transmission clutches sre engaged.

MATNTENANCE

SOLENOID VALVE - Refer to Skinner Eleciric Velve Division, The
Skinner Chuck Company's Bulletins #D18.5.2 and EY-2-RI.

ELECTRO~PHEUMATIC SANDING VALVES - Refer to Westlinghouse Air
Brake Bulletins.

SAND TRAPS -~ Refer to Westinghouse Adr Brake Bulietins for
A5~-92 Sand Trap. - ,

Section 22
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SOLENOID VALVE

ELECTRO-PNEUMATIC
SANDING VALVES

SHUT OFF COCK

AlR SUPPLY——{-——*’ 7 "\AIR SUPPLY TO SAND TRAPS

TWO RATE SANDING VALVE ARRANGEMENT
FIG, |

FiG., |
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SAND STORAGE

- Eight sand boxes, each vith a capacity of approximately 75
pounds, are mounted underfloor, one adjacent to each wheel. .

-t " A'screen 18 provided inside the box near the bottom. This
screen can become clogged with pebbles, etc., and should be insp cted
and cleaned,periodically - : .

T Sand flows from the storage boxes into the HS~92 sBand
traps which ere attached to the bottoms of the boxes. The sand traps
are connected to Tubber sanding nozzles by means of sand delivery hoses.

_ When sanding is reqﬁired,'sand-is carried by compressed alr
from the sand trap through the delivery line to the nozzle where it is
directed to the rail and wheel contact.

The RDC sanding equipment 1s designed for use of sand that
nmeets AAR Specification #916 51, Only sand meeting this specification
should be used. ) - ’

TFor complete explenation of sending equipment see the Air
" Brake Instruction pasmphlets.

Bection 22
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R o :f..¥f5i~.3:;.'ik-';;fi;f¢1;;f_; SUPPLEMENT 1 S gn.i:',ﬂ,ijf»x

e S The Reading COmpany RDC-ls are provided vith type 26-R
- fmake Equipment. [ . ,_m‘ 5

feete -

T Sanding system is similar to the basle RDC except that the
pneumatic switch controliing EMERGERCY sanding is connected to the ‘
#l port of . the 26 C control velve. Lot T L I

ﬁ;:' Fbr detailed de cription and maintenance of Electro-
Pneumatic Sanding Valves end HS-92 Sand Traps refer to New York
-Air Brake Company Bulletins,
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2.
3.

g,

5.

6.

7.

9.

0.

®WEND

HATER DRAIHIHG !

HSTRUCTIONHS

= UNDERFLOOR -

DESCHARGE PIPE TO DRAIH CAR HEAYIHG SYST

EN.

REMOVE PLUGY FROM BOTTOM OF WATER TAMK TO DRAIN WATER FRO!N EHGINE COGLIKG
- SYSTEM AND ENGINE WATER JACKETS. OPEM PET COCKS OM CAR HEAT PUHP AHD PUIIP

OPER PET COCK TO DRAIH WATER FRON ENGINE WATER PUMP (MSIDE EHGINE CASING,
OPEH DRAH (EXTEKDED HAKDLE G4 LOWER SIDE OF ERGIUNE) TO DRAIN WATER FROMH

OIL COOLER-LOVER PIPE RETWEEH COOLERS.

APPLY TAG TO WATER FILL SPUDS AND ENGINE STARTIH(G PAHEL AND 01L COOLER DRAIM

HARDLES TO IRDICATE THAT VALVES ARE OPEN

- ABOVE FLOOR -
OPEH COCXS ABOVE FLOOR M MEK'S & WOMEN'S AREEX ¢ UHDER REMOVABLE SEATS TO

COMPLETE DRAIHAGE OF RADSATION,

OPEN COCKS 1M MEN'S & WOMEN'S ARMEX AND UMDER RERSOYABLE SEAT ("A™ EKD) TO

DRAIE OVEEMEAD TANK.

OPEH ARMEX BASIH FAUCETS AND WATER COOLER FAULET.
FLUSH HOPPERS IR MEH'S & WOMEN'S AMMEX TO COMPLETE SERYICE WATER DRAIMAGE.

== GEHERAL ==
FOZ DAILY DRAINING REQUIREMENTS OF GPERATING EQUEPHENT SEF MAINTEHAMCE CHECK

OFF SHEETS,
TIME TO FREEZE SCHEDULE - ENGINE COOLIMG WATER
OUTSIBE TEMPERATURE TIHE REGUIRED
32°F. , 7 HOURS
I150F . 5 ROURS
3 lISURS
| oUR

R MEN'S ANNEX
© -‘-Z// \ _
WATER COOLER
£ D ENGINE CASING %W
Wﬁ.ﬁﬂt@ \ 4 E?}E‘AN TART
@ s '
VAINE STARY PANEL A ) [_ J

R'D'(Z;,.I_

FIG. |
SEC23




- WATER DRAIHING zusmucnons L Thew
DT RS - UADERFLOOR - s
1. REMOVE PLUGS FROI BOTTOH OF WATER TANK TO DRAIN WATER FROH ENGIRE COOLING SYSTEM
o % . - AND ENGINE WATER JACKLTS. OPER PETCOCKS OF CAR HEAT PUIP & PUMP DISCHARGE PiPE
(Z ..l YO DRAIN CAR NLATING SYSTEM. _ , |

2. OPEN PFTCOCK TO DRAIN WATER FRO!I EHGIRE VATER PLAP INSIDE EHGINE CASING.

3.- OPEW DRAIN {EXTEMDED HANDLE OM LOWER SIDE OF ENGIHE) TO DRAIN WATER FROM OIL
COOLER-LOWER PIPE BETWEEN COULERS

4, APPLY TAG TO WATER FILL SPUDS AMD ENGINE STARTIHG PAREL AHD oI CODLER DRAIN
HAHDLES TO INDICATE THAT YALVES ARE OPEN. : _ ) o

- lBDVF FLOOR -

5. OPEH COCKS ABOYE FLOOR iH WASH ROOM, UHDER REMOVABLE SEAT & N BAGGAGE AREA TO
COMPLETE DRAIHAGE OF RADJATION, .

6. OPEN CNCKS [N WASI ROOH & BAGGAGE SECTIO0N TO DRAIN OVERNEAD TANK.
7.  OPEN WASH BASIH FAUCCT AMD WATER COOLER FAUCET.
8, FLUSH HOPPER 11 WASIl ROOII TO COMPLETL SERVICE WATER SYSTEM PRATHAGE.

- GEHERAL -
9. FOR DAILY DRAIHIRG REOUIREhLNTS OF OPERATIHG EQﬂ!PhEﬁT SEE MAIRTERARCE CHECK~
GFF SHEETS.
10, TIHME TO FREEZE SCHEDULE ENGINE COOLIRG WATER
; OUTSIDL TEHPERATURE TIME REQUIRED
32 Fa 7 IIBURS
I5 Fe - b IOURS
ODF. 3 HOURS
-15 F. I HOUR

4 YENSINE STARTING PANFL
ENSINE CASING

BRNNHE —m‘\&?\@i?

e P

BAGGAGE %m @3
AREA
4 -
1 e \
ENGINE CASING

T FIG.2
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=

3.

LD

5,

6.
7
8-

9.

i0.

paxe ATEND

HAN

REMOVE PLUGS FROM BOTTON OF WATER TANX TO DRAIN WATER FROM EHGIKE COOLING
SYSTEM AHD EMGINE WATER JACKETS. OPEN PET COCKS OM CAR HEAT PLMP l Pm%ﬁ

HATER DRA!HIHG INSTRU’TIOHS
‘ - UNDERFLOOR -

DISCHARGE PIPE TO DRAiH CAR HEATIHG SYSTEM.
OPEN PETCDCK TO DRA N HATER FROH ENGIHE WATER PUIYP INSlDE ERGINE CASIHG.

OPEN DRAIN (EXTENDED HANDLE OK LOWER SIDE OF EMGIHE) TO DRAIK WATER FROM
olL COOLER-LO%ER P{PE BETWEEH COOLERS.

APPLY TAG TO WATER FILL SPUDS AND ERGIHE STARTEHG PANEL AKD OIL COOLER
-DRAIN HAHDLES TO INDICATE THAT VALYES ARC OPLK. :

= AhBOVE FLOOR -

OPEN COCKS ABOVE FLOOR IH WASH ROOM AND UHDER SIRGLE PASSENGER SEAT T0
COMPLETE DRAIHAGE OF RADIATIOH.

OPEN COCK IH WASII ROGH TO DRAIN OVERNEAD TAKKS.
OPER WASIt BASIN FAUCETS AKD WATER COOLER FAUCETS.
FLUSH NOPPERS IN WASH ROOMS TO COHPLETE SERVICE WATER SYSTEN DRAINAGE,

. - GEMERAL -

FOR DAILY DRAINING REOUIREHE!TS OF CPERATING EQUIPHERT SEE HAIHTERAHCE CHECK-
OFF SHEETS.

TIME TO FRECZE SCHEDULE
VOUTSIDE TEHPERATURE

32 Fo
IS F.
0°F.
-15%F,

ENGINE CASING

EHGINE COOLIHG WATER
TIME REQUIRED

7 HOURS

5 HOURS
. 3 NOURS

I HOUR

i R/‘K

WASH ROOM
WATEE COOLEF‘l

(?\@3 ?/-

TENGINE STARY PANEL

= v

BAGGAGE
SECTION

d @/ﬁfg 5

COACH SECTION

ENGINE CAsm

ERGINE START PANEL

"B EMD




\ 2.

3.

%,

5.

6.

7.

8.

¥ LN
HAND BRAKE ATEND

B T VL WATEP DRALIIING INSTRUCTIONS e
Sl e T - UNDERFLOOR « R '

‘RCHOYE PLUGS FROL DOTTOM OF WATER TAKX TO DRAIN WATER FROH EMGIRE COOLING

SYSTEN AHD ENGINE WATER JACKETS. OPEN PET COCKS OR CAR HEAT PUMP AUD PUMP
DISCHARGE PIPE TO DRAIH CAR HEAIIHG STSTEM,

OPEE PETCOCK TO DRiIH WATER FRDH ENGINE WATER PUIP INSIDE ENGIRE CASIKG.

OPEN DRAIN (EXTLNDED HARDLE O LOWLR SIDC OF [HGIL[} TO DRAIN WATER FROM OIL
COOLER LOWER PIPE BETWEEN COGLERS .

APPLY TAGS TO WATIR FILL SPUDS AND ENGINE STARTIHG FANEL ARD O1L COOLER DRAIN
HAHDL£S T0: IHDICATE TUAT YﬁLVES ARE OPEN. _

T &HOVE FLOOR -

I R,P.0. TOJLET OPEH FAUGETS ON WASH BASIM AHD WATER COOLER. REMOVE PLUGS
FROI HOT ARD COLD WATER LIRES UMDER WASH BASIN AND FLUSH lIOPPER.

IR BAGHAGE SECTION TOILET - OPEK FAUCETS OH FOLDING ¥ASH BASIN AND OH WATER
COOLER AND FLUSH NOPPER.

7 - GEHERAL = _
FOR DATLY DRAINING REGUIREHENTS OF EQUIPHENT SEE MAIMTENAKCE CHECK OF SHEETS.

TIHE TO FREEZE SHCEDULE ENGLHE COGLING WATER
OUTSIDE TEMPERATURE TIHE REQUIRED
320F. 7 HOURS
I50Fs 5 I10URS
0°F. 3 HOURS
~15%F, . HOUR |

. /’r}f 4)ENGIME START PEREL (34 4
o0 R |
APRD NS

' Qi@ v.mzncm{‘@
B -
kPO TOILET/ ‘X l BAGGAGE SECT,” Z
WATER COOLER - (]ji} _____w TOWET "
. ENGIME CASING ///p .EQ__ FHGINE CASING ;
A : fia Vil
‘® @/ @5 dtmme START PANCL
R.D.C. < |
FIG.4
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% READING €O, -

S WATER DRAINING INSTRUCTIONS . .3
i UNDERFLOOR — 5

47 371, Remove plugs from bottom of water tank to drain weter.from engine
CTEONE L L7 eooling system and engine water Jackets. Open pet cocks on car heat
: .Zpump and pump discharge pipe to drain car heatiug system, ,

l';Qpen pet cock to drain water from engine wate1 pump inside engine casing. -

. "Open drain (extending handle on lower side of engine) to drain water :
- from oil cooler - lower pipe between coolers. -

11Hf"App1y tag ‘o water fill spuds and engine starting panel and oil cooler .

drain handles to 1ndicatP that valves are open. R LRI

Be Qpen cocks above floor in general toilet and under removadble seats to
-o. - complete drainage radiation, S PR :

6. Open cocks in general toilet and under removeble seat ('A' end) to drain
‘ . overhead tank, 7 : L .
1 7. Open annex baain faucets and water cooler f&ucet

- 8. Flush hopper in general toilet to complete sexrvice wnter drainag

- GENERAL -

9. TYFor daily draining requirements of opexating equipment see maintenance
: check-off sheets.

<10, Time to Freeze sche‘dula-Engina Coolius wﬁtefr

“Outside Temperature Time Required
32°7, -+ T Hours ) : .
N 1508, o 5 Hours
. 0° F. . : 3 Hours
-~ =15°F, 1 Hour e
B @ ' MENS ANNEX
4 ,
‘i 3 | E 7/ WATER COOLI:R
2 E@ 5 ) EHGIKE CASING @? _
,“‘ - ENGINE CASING \ @uu, START 5
= PAHEL I
peL G G &
ART : . -
r A (4) ENGINE ST AREL s by
-t
o @5 ) }D/ .3/
& .- S - ) &
% -
) READING CO. RDG -1
FiG.5
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¥ gECTION 2b v

" CAR CLEANERS

t

Cleaners for use on the exterior of Budd stainless cars

" ghould be those thet are basically sodium acid sulfate and/or oxalic
acid, These however must be free from chlorides or other harmful

chemicala. L o

Cleaners ap manufactured by the follawing companies are

. recommended by The Budd Company

S C&H Chemical Co. " Magmus Chemical Co.
o ©* ¢+ Rallway Division " Rallway Division
- .7 W75 N, Clevelend Ave. gk South Ave.
: . Bt. Paul 4, Minn. : Garwood, N.J.
Magnﬁson Products Corp. Oakite Products, Inc.
- 50 Court Btreet 19 Rector Street
- Brooklyn 1, N.Y. New York 6, N.Y.
Turco Products, Inc, Pennsylvania Salt Mfg. Co.
6135 8. Ceniral Ave. 486 Widner BRldg.
Ips Angeles 1, Cal. Philedelphia 7, Pa.
Kelite Products, Inc. The Bird-Archer Co.
. 1250 NH. Malne Street LOO Madison Ave.
Yos Angeles 1, Cal. - New York 17, N.Y.
Wyandotie Chemicals Corp. Abisol Products Coc.
Wyandotte, Mich. Forestville, Conn,
Dearborn Chemical Co. Dubois Co.
Merchandise Mart Plaza 1120 W. Front S5t.
Chicago 5h, T111. Cincinnati, Ohio

Hilson~Tmperial Co.
115 Chestnut Sireet
Newark 5, N.J.

Production designation, concentration and other information
pertaining to method of application should be obtained from the re-

spective supplier,

In every case however, thorough water rinsing must immediately
follow the solution cleaning.
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