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SPECIFICATIONS POE RAPID TRAMSIT GARS

SECTION 1

DEFINITION NS, SCGOPE, LN‘?WC"I&N‘) AND TRSTS
1,01 Definition of Terms

As used 1n these Specifications:

"Rallroad” asans the purchasing erganigation . or its authorized
representatives,

"Builder” means the builder of the car body and assembler of the
completa car.

#Truck Builder" means the manufacturer of the car trucl:s,

"Wanufacturer” means the manufasturer gupplying materials, squip=-
ment or apparatus for installation on the car,

"TeReCa® means Trensit Research Corporation,

“P.C.VC." refers to Electric Rallway President's Conference Comnittes
which developed the general specifications and design of the P,GuCe car,
and various improvements incerporated therein, and which has besn
succeeded by the Transit Ressarch COfpcratioxt,

"A.A.R." means Association of American Raliroads,

#1.CeCe™ means Interstate Commerce Caommission,

”Apﬁroved Type* means » vaterial and design as aprroved by the
pe )3

fAallroad,

1,02 S8cope and Purncss

(a) These specifications are intended to cover a general description
of proposed F.CoC. rapid tra:*sm passenger motor cars; including equip=
ment, for ‘11 ‘h-speed, rultiple unit operation on the lines opnerated by
the Hudson & Manhattan Railread Gompany,

(b) These specificalions cover:

(1) Single-car units,( with operatins cabe at ntb ends, axd
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ooxplately eguipped for independent operatlion, and

{2) Two-oar units, cozprising an va' and & YIM car, with
operating cabs at cne ol of sach unitl, cach two-car unit
squipped for vaiepamla%:t oparation.

() Both single-car ard tuwo~car units chall be arraned for
mdtiple-unit operation in traing of fren one to ieon care, cusprised
of sginglo-oar units, Wowcar units, or a corbination of both,

{@) The cars sre to be penerally similor to the P.C.C. rapid transit
trpe car designed by Transit Ressarch Corporation, modified as necessary
te megt the operating requirements of the Nallroad, and requirements of
the I.CeCey add other governmontal remulstions where applicabis,

{e) The cars met comply with all applicable Y.0.C, regulations and
Safety Appliance Lct regulations,

(£) Treee specifications are intended tc cover all labor, tools,
materials, parts, appara‘us and equipment required for the construction
and assenbly of the number of singls-car and two-car unite indicated in
the Eallroad's contract, corpletely tested ‘md ready {or sorvice when

sccepted by the Railroad,

Regpronsibhilities

(a) Tt is undarstend that the Puilder shall do all work nocessary
for the detalled design of thw car, and prepare all nuceseary dotail
drgwings, He shall submit all drawinge and schedules of equipment,
material and speclaliies to the Sallroad Tor aprroval bafore ordering
or mmfacmﬁ.r@ any parto. It is understood that approval of the
Rallroad doos not in any way relieve the Bullder of responsibility for

.

the adequacy of the desim,
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(b) The car body, trucks and equipnent sipplied mist be of the bes*
engineered desisn for the servics intended., The Builder will use his
best judgment and experience, consistent with mpliance with I.C.C.
and other rovernnental regulations, in determining the stresses in 1posed
by the type of opera‘t-ion, and in vhe structure and equipmen® he suppliles,
he shall provide for these sirssses with an adequate margin of safety,
In the selection of the type of material to be used, the Builder wiil
be guided by the necessity for obtaining the maximirn strensth and reli-
ability with the minimum weight which is obtainable at reasonable cost,

{e¢) Each item of equipaaezflt or apparactus, including triucks and com-
pletely equipped car body, s";;s.}i be designed and built strictly in
accordance with these Specificaij_.ons.

(¢) The Builder shall furnish all labor, tools, materials, parts and
apparatug necessary for constructing s complete car, and shall assune
regpongibility for the proper working and fitiinp together of 21l parts
and speclialties, with necessary r;l—éara:gces for successiul opsration.

(e) It shall be specifically understood ‘ha*' the omlgsion of any
reference to amy part or iten from these Specifi cations, which is re-
auired to make the car complete and suitable for successful rerformance
of the function intended, s?*z's.ll not relieve the B?;ilaez from furnishing
the required ;'Jarts or items under these Specifications,

() Reproducible tracings on clou: of all drawincs must be supplied
by the Builder to the Kailrocad, for the Rallroad's filss, All drawincs
mst be on Railrcad standard drawing sizes,

(z) The Builder shiall furnish 100 copies of all Service Manuals and

.

Parts Catalogsia The originals shall be maintained, includin > all
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1,05

gurrent, revisions by the Bullder, for the 1life of the cars, and he

shall furaish additional copies therefrom at & neminal cost,

Substitutes and Chancres

{a) When the Builder desires to offer substitute items, parts,
naterials or equipment for those desi;:nafed herein, in accordance with
the term "or equal®, he shall obtain approval in writing from the Rail-
road,

(b) No departure shall be made from these Specifications, nor my
change made in items, parts, materials, equipmerti or design approved
hereunder, without written approval of the Railrocad.

(e) In the event ‘hat chen me are agreed upon in items, parts,
materials, equipment or design that will affect the price of the com=
pleted units, the price shall he adjusted upward or downward accordingly
atl tihe time the chanse is asreed upon.

(d) A1l approvals and authorizations on behalf of the Railroad shall

be made by Herman T. Stichman, Trusise, or desirnated representative,

ngpactior
Ingre ons

(a) Authorized representatives of the Railroad shall have access

at all times to those parts of the plants of the Builder and nanufac-

turers who supply materials, equipment or parts for these cars, for
the purpose c)i" inspecting materials and workmanship during the progress
of the work,

(b) Builders and Manufacturers shall extend to the Railroad!'s repre-

sertatlve full cooperation and necessary facilities to permmit the con-

:
venien!{ inspection of all material 8y equipnent and parts, including
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copies of all drawings, diagrams and other data wiiech may be required
properly to insgpect and check the design, construction, assembly, in-
stallation, workmanship, clearance, tolerance and functioning of the
cars and equipment,

(¢) The presence of the Railroad's representatives in the plant of
the Builder or Manufacturer shall not in any manner lessen the respen
gibility of said Builder or Manufacturer in respect io meeting all re-
quirements of these Specifications, The Rallroad shall have the right
to reject all material and workmanship which do not fully conform to
these Specifications,

1.06 Tests and Adjustments

(a) Facilitiee and Requirements -

ot

{1) The Builder shall use a suitably level test track of proper

)1‘

gauge, length and alignment to persit the acceleration and de-
celeration, and other operating tesis specified helow, This
track shall be equipped with suitabls means providins not less
than 600 volis LD.C. potential measu W;ci at the car during full
aceceleration,

{2) A1l woriking and moving parts, and all operating devices
and controls of each car and ilts equipment; shall be tested

o

and put in proper operating condition by the Bullder and
approved by the Railrad before cars are accepted. The Builder
shall perform all of the tests and shall make all of the adjusi-

ments specified hereinbelow,

(b) Car Wiring Thsts

.,

(1) Ring out all wiring circuits to insure contimulty and polarity




after assembly and installation of all equipment,
(2) Make a direct current ground insulation test on each car
as followss
(a) Discormect all ground wires;
(b) Disconmnect the storége battery at its terminals;
{e) Comnect all circuits together and then comnset to
a 500 volt D.C. source through a voltmeter., If
this test shows {reedom from ground connection, the
A.C. test specified below shall be applied. If the
D.C. test does not show freedom from ground connec-
tion, the peint or points at which such pround occurs
sbiall be determined énd the insulation made satisfac-
tory to tha Railroad before the A.C. test is applied.
(3) Make an alternating current cround insulation test on each car
after separating the connection between nominal 400 volt cirecuits
and nominal 32 volt circuits required sbove. Arply for one ninute
an alternating current of 800 volts tc all 32 volt circuits, and
of 680 volts with 32 volt apparatus, including the generator of
the motor generator set, comnected in circuit. Apply for one
mimite an alternating current of 2200 volts to all 600 wolt cir-
cults :ﬁ;mtus, including the motor of the motor senerator sst,
conneched 'in circuit, In each case & circuit breaker, set to
open at a current slighily greater than the charging current,
ghall be connected in series., If this circuit breaker remains
closed, the insulation to ground shall be considered satisfactory,

All wires, cables and/or equipment that do not meet the require-
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(e)

(d)

ments of the tests shall be removed and replaced by the Builder,

After replacement of any such defective parts, materials or equip-

ment, the car shall be subject to retesting.

(L) Reconnect ground comnection and storage battery and then test

all 32 volt and all 600 wolt eircuite on each car for proper functioning.

Hotor and Brake Controller

(1) Without the motor current, test the propulsion motor controllers
of the unit for correct sequence of operation by operating each
master controller and observing the functioning of the various
pleces of equipment involved, Rectify any failure to function
in proper sequence before proceeding with the remaining tests,
(2) Without the motor current, operate each brake contrbller and
check functioning of brake controller and equipment for both proper
sequence and the relationships ba'twsen braking systems,

Alr Brakes

(1) Adjust the governor of the air compressor on sach unit to

the pressure range specified in Section 11,03 (e) of these Speci-
fications, : 3

(2) Adjust feed valve to the setting specified in (1) above,

(3) With all drain valves closed and the brake valve in "full
service" position, pump up the air pressure to the cutout
pressure of the governor., Allow at least five minutes for the
temperature equalization and reduce the main reservoir pressure
to 135 lba. If the pressure drops within a period of 15 minutes,
system shall be tightened,

(4) Determine the pump~up time by reducing the pressure in the
main reservoirs to atmospheriec. With the 'praka handle in the

"handle~off" position, close the compressor switch and measure
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the Yo which elapses bailwesn the closing of the switch and the
' mi:}.:i-».rp of pir prassure on the zain reservoir gaure to 140 1bs,

The tine J:mui red shall nob exceed L minutes st 550 volts.

‘(e) Car "’arfommce Tents

{1) O each uni‘i.«,'r:ﬁim accaleration tests cver Lhe tesl Ywack
"*wi*th a :‘c,cm&.ﬁv sccelorempter, indicating srmeters &n e mailn
- melor cireuits, and en indd {oating voltmeter across the mobor
ci.rauit. If adjustosnts ave requirad to obhtaln Lle cuwyent
va&’.xxea eorresponding to the rabtes of aceelsration specilied
thase adjustrente s'mll be nade by & reprg.-

sentative of the eleetrical manufacturer. Aecoelerometer chnris
snall hagome the preperty of the Railwad,

‘(2) On each unit, maks deceleration tosts over

i.hs tesd track with sioh neters, inciuding rec erd:‘:.rv acoalero-
wter, as nay be reedad to measuve sepurate and erbined frig-
tion avyl dynapic brams, Make a1l ﬁ&ceasaz:\f adlusbments 4 obtain
proper grachronimation of the verisus fomig of lraking end the
| ratas of deoalsrabion, mwe‘-ﬁ. that if adlustmente of the dynanmic
brake sontrol should be found negessary, these adjustuente #hall
‘he made by 2 mpmmqtative of the elsciricsl mamufachurer,
'Ai:gﬂnmm*t.er gherts shall become the property of the Railread,
{3 a1 perfomeras. che. apterigtics ghall couply with the require-
‘ments of thege Sreclf inatiqvxs and shall be held within such limita~
’ tieng a® %0 prevent undue surging in train aperation. If the car
or any equip‘»mfs Tails to satisly Wese objectives, the nocessary
ﬂﬁjﬁaﬁm&t: #hall be nade and the car snall be fa:‘,béecmﬁ to retest

£
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as diracted by *the Rallread.

(k) Performsnce charts diel) be Dirnished, showinc traction motor
characteristic curves, including tractive offort, spesd-digtanca-

current ve, time, schedule speed mnd snergy consutpdlon,

Miscollaneous Pody Tests and Adjustments

(1) Check one or more completed uniis, as nay be determined by the
Rallrosd, Zor truck clearance on a vurve havine a vadius as speci~
fled in Saction 2,02 (b). This shall be done by rumning the unit
around & airve of that radius or by other equivelent means.

(2) Test roof ard windows of sach car for weather tightness, with

motor genevator set operating, by subjeoting then Yo 4 jet of
g 2 L b4 Jr -]

water at h{} ib. pressure “yom an open end 3/L¥ I,0. hose &b a dige
tance of 6! for a duration of 15 minutes, Any leakine: parts shall
be rade weather-tisht to the satisfactien of the Railroad,

{3) Check and adjust the doors anl thedr gperating mechanigm on
each unit to asmw mooth funetioning, aitalmwent of the speed

spocified in Section 3.12 (d), and proper Danctioning of intor-

locks and door aigg;ala.

(ﬁ) Adjust the headlights of each unit to meet tha bean character-
istics spocified in Section E,03 (b). -
(5) Cheak ,h@ting; voridlating and air-conditiening controls on
sach car te glve the deelred functiens as spacified in Section

k.03 fmd for evan distribution of heat snd re-circulated
#ir, '

- La09




STECTFICATIONS FOR MAPIO THANSIT CARS

SECTION 2
R e g AR

GUHHAL  DIMISTIOHS

2,01 Ceneral

{a) The ceneral dirensions as listed belaw will obbain with ihe underw

|
standing that the Puillder will furnleh genersl outlire dyasin 28y having
all necessary dimeneiong, 8o thet clearances may be chesled hy ths Rolle

voad hefore conshrueiion is siartad,

2.02 Uimausiong ard Desion Congiderations

{a) Dimansions of a single car uwit are as follows:

iengll over Ceuplinz Faces 51 3
Lengih over &nii-Climbers ai cenber iine Bir oM
Width over Sids Peosis gr 7w
Width over Thresholds 81 204
Width at Laves Gt P

feiyht «~ Rall to top of Fleor,

ewr wheels, 3" sctilemeni of spring 31 9 3/8n
Height - Rail to T8p of Floor,

dorn wheels, 22,000 1be passengar load 3¢ 3/ -
Yelsht - Rail to Tow of Reof

Hew Theels, ¥ ssttlewmnt of springs 1 D
Heloht ~ Rall tn Senter Line of Coupler

New “heels, 2% settlesent of syrines 21 L :

.

Helrht -« Hail to Top of Anti-Clirber

.

New "hmeals, 4* ssiilement of springs 38 3n ‘
Height of door opening over floor Mindmam 61 LF
etk



Digtance « Center to wber of Trucks

aar- o
)

Cars vmet be deeipgned to nezotiate curvee in accordarnce with follove-
ings

Shortest lateral radius ai center line of track

501
Maximum sﬁpﬁr alovation

~

R

Fading of shoriest reverse curve et comter 1line of itrask

259,221
Tangent bsiwoen reverss curves 8,87 .
Redius of shortest verilcal curve

G001
Track Cauge

Fheol Gauge

L' 7 11/16m.
Heights of Guard Rail above Running hail - ¥ax, L
(2) Clesrances to fixed obie

3 e W {4 8
ing Ho, 14

Jeetd must e in sccordarcy with Railrcad Drawe
2

s Shoet F-8l, and Drew

I i\i!". 23‘3{:“}}:’ 13.

{d) Cars giall afferl saonile cloarances with vefarence 2o aequipnent and
rirnteof-wrgy whon

oparated ab maxlom schediled spued, matimus aparaiing
conditiong, irain length and wear 1indte,

2 Welchis

(a) Bquipment ghell

L -

2% 8o arranged that the welzht on each emd of the
car shall be approxinately &

rracticabls,
(b) ¥ith respect Lo twoeesr units, the equipment s

hall b arranpged,
insofar as practisablo, so that the welpb of each car of *he tnit shall
be approximately squal,

{e) Builder shall furnish data relative to welght of

Ve prineipsd
component parts oy asseublies; lolal ear welight and weight per axie

-




3.01

SPECIFICATIONS FOR RAPID TRANSIT CANS

SECTION 3

CAR BODY

General

{a) The car body units shall be constructed and assembled in conformity
with the general arrangement and dimensions of the finished car as speci-
fied in Section 2 of these Specifications,

(b) The car body and attached equipment shall be desizned to provide
the necessary clearances for the trucks.

(¢) These Specifications cover both single-car and two-car units,

Single-car units snall contain all equipment necessary for indepen-
dent single-car coperation, and shall be equipped with _-otor".eﬂ's cabsg and
contrel equipment at hoth ends.

Two-car Lmi*_s shall comprise two cars, the first designated an ®A"
cary, and the second a “B" car, and shall be equipped with one motorman's
cab and control equipment in one end of zach unit,

It will not be possible to operate "A" or "B" units independently
as sinple-car units, but "A® or PB" units shall be so arranged that any
AR or "BT unit will operate when coupled with either a single-car unit,
or with a two-car unit,

(4) Both single-car units amd two-car units shall be arranged for

car units; two-car units, or a combination of both, The design shall
provide for maximua possible sase and safety of passage from car to car
through the end deors. 4

(e) The car bedy structure shall provide ducts for an underframe
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3.02

Rev.

P =
traction motor ventilating system, as required.

(f) Equipment supports and housings shall be incorporated into
the underframe so that the maximum usefulness of metal can be obtaine
ed.

(g) The car body shall be g steel welded structure of approved
copper-bearing steel, except that screwed or bolted fastenings shall
be used for removable parts and that rivets mgy be used at locations
where it is agreed that welding is impracticable.

(h) The car body structure shall be designed so that jacks or
cradles may be used for lifting from any point along each side or
under end sills. The center section of side sill shall not be
required to 1ift both ends of the car simultaneously, Jacking pads
shall be provided at approved locations under the car body.

(1) Camber of car between bolsters, fully equipped ready to run,
plus simulated maximum passenger load, shall be minus O", plus 1/8",

(j) No part or aprliance on car body shall be less than 2% inéhes
above the top of rail.

Motorman's Cab

(a) On single-car units, a motorman's cab shall be located at the
right hand corner at each end. -

On two-car units, a motorman's cab shall be located at the
right hand corner at one end of each car, providing an operating cabd
at each end of. the two-car unit,

(b) The cab door shall be hung with a piano hinge and shall be so
designed as to enclose the operating equipment when the door is
closed and the cab is not made up, When latched in the made-up pos-
ition, the door shall complete the operating cab enclosure. In the

made-up position, the cab door shall be designed to open either

into the cab, or further
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3,03

open into lic car, teo perait iagress or ggress to the cab, nscessary
stops and lalches Lelng provided. Uab Goor siall Le eguipped with a
lock operable with Railivad's sxisting standard f‘.{e;,". Cab door shall not
be equipped wiih a window, vui .aust be provided with an adjustable louvre
of approved type ior ventilailon.

(e) Tie back of the csb shall be formad by a partition which smhall
house thé switch pansls, cable ducts and obther equiprenti as described
in Section 12 of those Spec:’-_z‘icabiuna. ‘:u’.ngéd panel shall provids
access Lo the rear of the switeh panel, and shall be providad with a

lock operable with Railroad's existing standard kev,
& 53 o

its associated parts shall be of an approved tvve and uaiity.
x v & .

(b) The framing and gheathing of the car body shail form an integrated

o

s

structure capable oi resisiing, w.liout destructive acfornation, the

03

buffing and olher stresses inherent in the Type of service for which the

cars are designed, The uniti structure shall resist a minimun static end

’

load of 100,000 pounds al the rear draft st ope ahead of the bolster on

4

the center line of draft, without developing &y permanent delormation

ein
by

1 any member of the unit struciure.

{¢) The sides.shall be as suocth as f>;733'ib18 on the outside and the
overall thickness of ithe sides shall be the m inimm, consistent with
the necessary strength, to provide the maximus room inside the Car,

(d) An anti-climbing arranremsni shall be applied %o each and of the
car, designed so that coupled units under full compression shall mate
in a mamer which will resist one unii from climbing the other, This

arrangement shall resist a vertical load of 75,000 pounds without

- "ﬂ'
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3,0k

3,05

exceeding the yield point of its various parts or its aitachments to the
unit stricture, Anti-climbers shall be riveted or welded firmly -ho
structural members of the end sills, Anti-climbers shall be so desisned
as to properly contact opposing anii-clinbers of existing Rallroad equip-
mente

(e) The outsids end of each unit shall be provided with two main verti-
cal werbers, one at each side of the end doors, Each main member shall
have an ultimate shear value of not less than 200,000 pounds at a point
even with the top of the underframe members to which it is attached, The
attachments of these members at bottom shall he sufficient to develop
their full shear value, If reinforcement is used to provide the shear
value, such reinforcement shall have full value for a distance of 18
inches up Irom the underframe connection, then taper to a point approxi-
nately 30 inches above the underframe connection.
Bolster

(a) The car body bolster shall be a built-up structure of formed and
welded steel plates, carryinz a cast stesl center bearing member, and

'

means shall be provided for locking car body bolster to the truck.

(b) The Builder shall provide an approved wear plate between the

center bearing surfaces. Means shall be provided for lubricating

these surfaces, if required.

Ventilating Ducts

(a) Provision shall be made in the desimm of the bolster and body

framing for adequate air ducts and connections thersto.

{b) The connecticns from the body air ducis to the motors shall be
J

w

of ‘an spproved desim .
(¢) An approved reane shall be provided for ventilating traction

motoTrse.



(d) suitable screens or louvres, or both, shall be provided to prevent
admission of rain, snow or dirt at the intake openings of ventilating
ducts. Intake sereens orlouvresg shall be easily removable for ¢leaning
of ducts. Ducts shall be free from noise or rattle and covers shall be
provided to give suitable access to equipment as well as for clsaning
ducts.,

3,06 Ronf

(a) The design of the roof shall Le adequate to carry the imposed load,
The end of the mof shall be sufficiently strong to withstand the reaction
ron the end postss The roof shall be reinforced with purlines a*tached
te carlines, Eaves and side zirder top chords shall be designed to promote
naximin resigtance to collision impact and to provide efficient connection
of roof to the side structure, An anti-telescoping plate with nmecessary
reinforcenent shall be iacluded in roof structure at ends,

All members of the roof framing shall be so desirmed and disposed
as to racilitate the lastening of stanchions and roof covering, and the
installation of alr-conditioning ducts, roof wiring, 1ighting, fixtures,

'
and other required squipment in a secure, convenient and workmanlike
nanner.,

(b) Water deflecting gutters shall be installed on roof over entire

side and ends of car,

(a) The ceiling shall be arranged to x:eceive and support the lipghting
fixtures and shall form a part of the roof ventilating grgtenm,

(b) The ceiling shall be made of Fomica, or arproval equal, The
underside of carlires shall be covered with approved cork adhesive tape;

or approved equal, before fastenin; the lining, and shall be so supported
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&5 to prevent sazginge. The longitudinal dizsﬁnsion of the material shall
not exceed sicht feet.

{¢) Area between bottom of side windows and hack of seats shall be so
shaped 28 to eliminate window-sills and cther dirt celleeting projections,
and shall be of Formica or spproved equal, applied and fasiened in an
approved mannér s0 28 to permlt ready removal for maintenance,

!

(d) Scuffing plates of rigidized stainless steel shall be provided at
areas on ends of cars adjacent to doors, and on rear panels '0.{’ motornen's
cahs adjscent to side doors. Kick plates of the sarme material shall be
applied to bottem of interior of side and end doors, and on sezt ends

at door onmenings,




3.08

Floor

(a) Floor sheets shall be "Trussplate" or srproved
equal of No. 20 U3 gauge galvenlized copper-steel, laid
across and securely astened to floor supports of the
underframe with rivets or self-thresding screws, The
formed floor sheet shall be &#" in depth. Floor sheets
shell be gilven a coat of avproved preservative on both
sides.

(b) An underlayment of latex shall be applied to the
"Trussplate™ floor sheets, to a depth of +" above top of
formed section,

(¢) The floor covering shall be of 1/8" vinyl-asbestos
tile of design and color scheme to be specified by the Rall-
road, Floor covering shall be attached to sub-floor as rec~-
ommended by the supplier.

(d) Where the floor covering reaches the walls of the car
body it is to be finished with a suitable sanitary cove,
Sanitary corner coves shall be fitted at &ll corners.

(e) At all door openings the floor shall connect properly
with the threshold plates.

(f) At csr ends, the platform shall be covered with a
diemond~plate non=-skid material, or approved equel,

(g) Floors of motormen's cabs shell be heat insulated.
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3.09

Windows

(a) All windows shall be unit assemblies. The units
shall be of stainless steel or anodized aluminum snd shall
be of the minimum rsil dimension to provide maximum vision,
Units shall be Adama-~Westlake or approved equal, The frames
shall b e mounted in the sheets as flush as possible and shall
form the exterior and interior trim,

(b) All frames and sash shsll be so arranged t hat they
are easlly removable for repairs or replacement.

(¢) All sash shall have internally-rounded corners,
both inglde and outside the car, to facilitate cleaning,

(d) Four side windows, as designated on Railroad Drawing

Yo, File s shall be drop sssh, and shell include

the necessary locks, racks asnd effective weather strip,
Locks shall be operable with a special key. All other side
windows, except at motorman's cab and at conductor's operating
position at opposite end of two-car units, shall be stationary
sash arranged to be kicked out in an emergency.

(e) End windows shall be stationary glass so located that
motorman will have a clear view of track and signals from
hls ususl position while operating unit.

(f) Side window in motorman's ceb, and at conductor's
operating position at diagonally opposite end of two-car ~
units, shall be s movable sash dropping into a pocket in the

car body. The drop sash shall be effectively weather~stripped

3.08




and designed to facilitate operstion and to withstand
hard usage. Drop sesh shall be equipped with a rotary
window operator equipped with a detachable handle of
spproved design.

(g) All glass shall be 7/22" safety sheet of an ap-
proved type. The gless shall be mounted in rubber 1n an
approved manner,

(h) Door windows and destination sign openings shall be
slazed and mounted with & rubber moulding of an approved

type directly in the sheet,

3.10 Seats

(a) ILongitudinal sests shall be installed in sccordance
with Railroad Drawing No._ _$980 File 67.

(b) Space under longitudinel seats shall be entirely
enclosed, Seat risersrshall be curved back to avold scuffing,

(¢) Seats shall have removable seat cushions and backs,
upholstered with foam-plastic.

(d) Seats shall be covered with Koroseal or approved
equal, color to be specified by the Railroed,

(e) A motormen's sest shall be provided in each cab and
shall be so designed as to provide satisfactory comfort and
proper access to equipment with pood visibility, The sest
shall be upholstered with foam-plastlie, and ghall be 8o ar-
ranged that 1t may be moved to permit movement of the cab

door. Adjustment as to height and distance from operating
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controls shall be provided, and the seat shall be securely
positioned in either the operating or non~operating position.
Seat shall also be suitable for use by the conductor when

he 1s stationed in the cab,.

(f)} A hinged seat shall be provided at esch conductor's
operating position in two-car units., When folded, it shall
be recessed within the end of car body, and shall be se-
curely positioned in either the operating or none-operating
positions, The seat.cushion shall be upholstered with
foam=plastic,

Doors

(a) The doors shall be constructed of sluminum.

(b) Side doors shall be single-leaf, sliding into e
pocket In the car body, Doors and jambs shall be equipped
with formed rubber bumpers and shall have a total compression
of 1/8" when doors are closed and shall insure s possible
space of 6" should an object become cesught in a door. In-
side and outside door pocket posts shall be designed so as
to prevent passengers' fingers being pinched hetween the
post and the sliding door. A deflecting plete of aluminum
shaell be placed in the door pocket to prevent the water thst
drops from the doors from lodging in the side sillas and to
deflect the weter through suitable holes in the floor,

(¢) Doors shall be hung on ball bearing hangers and track

of an approved type. Hangers snd track shall be accessible
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for inspection and removal of doors. Sultable rubber stops
shall bte provided at both top and bottom of door open position
to prevent undue noise and cocking of doors.

(d) Threshold and door track cestings shall be of an ap-
proved type, and the surface of the threshold shsll be de-
sirned to minimlze 8llpping. The design of both threshcld
end door treck shall provide for free drainsge of weter and
for minimizing the opportunity of forelgn matter obstructing
door motion, Provision shell be made for sn anti-rattle de-
vice for the bottom of sliding doors.,

(e) End doors shall slide into a pocket in the car body.
They shall be provided with locks and the Rallroad's existing
key shall be used, End doors shall be provided with & gravity
door check of suitable design which will hnld the door 3" from
the striking post in case it rolls shut at high speed, A back
letch shall be provided to hold the door in the open position
when regulred, |

(rf) Doors ahéll be effectively weather-stripped to prevent

entrace of wind, rain and snow,

Door Operating Mechanism

(a) An electric mechanism shall be provided to operate side
doors and shall hold the door firmly in the closed and open
pogitions respectively. In the closed position, & remote=-con-
trol positive lock to prevent opening of the door shell be
provided,

(b) Each door shall be operated by a door engine located
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under the seat.

(c) Door engines and operating linkage shall be of
epproved type. Provision shall be made for edjustment
of position, cushioninz snd speed of operation in both
directions, and for later teke-up in plsces where signi-
ficant wear may be expected. Provision shell be made for
access to the door engines for maintenance.

(d) The speed of the doors shall be suech that from the
moment of operating the control switech to the cbmpletion
of the operation, including cushioninc, tre time shall be
two seconds maximum for opening and four seconds for closing,
and shall be adjustable, The maximum pressure on the door
edge measured at mid-travel shall not exceed 30 lba. in
case closing trevel is obstructed.

(e) Door engines shall be controlled by an electric relay
operated from the 32-Volt batterycircuit, The relay shall
be energized when the doors are in the open position. Pro-
vision shall be made to prevent draining of battery through
the door eontrol eircults when the car 1s out of service,

(f) Provision shall be made to open doors manually in
case of emergency,.

(g) A switch shesll be provided sdjacent to each door
engine to open door-operating snd lock circuits end to by~

pass door signel interlock in case of faillure.
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o v —~

STANCHION, RAILS, HARRIERS, CRAR HANDLES AND STEPS

(a) Stenchions, hend rails, barriers and hand holds
shell be provided as indicated on Raillrosd Drawing No,

File . Stanchions shall consist of 1" O.D.'atain-
less steel veneered tubing with an approved finlish, Allegheny
architectural tubing or approved equal, It shell heve s
thickness of not less than 0,026", The insert shall be mede
of soft steel and shall have a wall thickness of 0.049",
Interior hand holds shell be of an approved type and design
with stainless stesl grips. '

(b) Stsnchions shall be clamped or otherwise securely
held top &nd bottom In fittings, and joining of stesnchions
and hand rails shall be with fittings having an approved
form of screwed lock. Fittings shell be of stainless steel,
A1l fittings shall provide s permanently tight and rattle-
proof fastening,

(¢c) Hand rails shell be of the same size end materlial as
the stsnchions,

(d) A hand reil shall be installed at side window of motopr-
man's cab, and at conductor's operating position at dlaponally-
opposite end of cers on two~-csr units. Height of hand rail
shall be such as to provide a convenient support for conductors
when observing doors.

(e) Forged steel steps and hand holds shall be provided on

the exterlor of the car as required by CGovernmental regulations,
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4,02

L.03

SPECIFICATIONS FOR RAPID TRANSIT CARS

SECTION
HEATING, VENTILATING AND ATR CONDITTONING

Car Heamg
(a) Electric panel heaters shall be installed in openings

‘in the seat risers., Perforated covers shall be of stainless steel.

(b) Each hester shall comprise two strip heating elements
of different capacities, and all heaters in the car shall be
connected in series circuits so provide three varied degrees of
heat,

(¢) Thermostatic control of heaters shall be provided.

(d) Heaters and thermestatic controi equipment shall be of
Consolidated Metal Products type or approved equal.

Cab Heating

(a) Cab Heaters shall be provided in each motorman's cab.
These units shall maintain therein a temperature of not less than
50 degrees F., and shall be so arranged that the heaters will be
disconnected when cab is not made up.

Ventila ane i
&, GCeneral

(a) Each car shall be equipped with an air conditioning
system designed to re-circulate air, introduce fresh air, and bo
refrigerate air as required,

(b) The system shall comprise a compressor, condensor,
evaporator, blower unit, filters, heat unit, controlls, x.'efrigemnt
piping, 7rilles and necessary motors.
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The equipment shall be installed under floor of car, and in
celling area adjacent to motoman's cabs,

(¢) The direct expansion system shall be employed, and
rafrigerant shall be Freon (F-12),

(d) The system shall be designed and constructed to
eliminate objectionable noise and vibration, either with car
in motion or standing,

(e) 211 equipment shall be so arranged as to provide
maximum ease of maintenance, Access panels shall be provided
as required,

By Service Recquirements

(2) The air conditioning unit shall deliver a minimum
refrigeration effect of 120 000 BTU per hour from the evaporator
with a total power input not to exceed 15KW under ambient temperature
of 90°P. B, ?SOWB. Circulated air shall be 2 400 CFM minimm with
25% fresh air,

Ce Air Distribution

(a) A duct shall be provided in the monitor of suitable
capacity to convey air from the unit to the dist‘ributors. Duct
shall be insulated and shall extend the full length of the ear
in the space between headlining and roof,

(b) An air distributor of the continuous double trough type
shall be provided. The distributor shall be mounted on the head-
lining, and so arranged that air is discharged parallel to the heade
lining to awoid objectionable downdrafts. Distributors shall be
equipped with suitable adjustable deflectors to eliminate the long-
itudinal velocity component of the air stream in the duct, and to

deflect the air stream into the car body., The air distributors

Lo02



shall be provided with adjustable dampers so that uniform tem-
perature may be maintained throughout the car body,

(¢) Re-circulated air shall be drawn into the system
through a grille. Fresh air shall be supplied through exterior
louvres. Both re-circulated and fresh sir shall be drawn through
air filters of the reactivated carbon type.

(d) 2 blower fan assembly shall be provided to deliver
2 40O CPM minimum against a total static pressure of 1,25 inches
water gauge, :

D, Refrigerat.ion §E‘ban

(a) The compressor shall be of an approved, air-cooled type,
arranged for capacity control for 1008, 75%, 50% and 25% capacity.

(b) An air-cooled condenser shall be provided, Cooling sir
shall be drawn into the system through exterior louvres, and discharged
under floor of car,

(¢) The liquid receiver shall be of the all-welded type, and
of sufficient capacity to store a full charge of liquid refrigerant
when it is condensed, and to have additional volume for normal expansion,
Raceiver shall be mounted at low point of the system.. A liquid line
filter drier and charging valve shall be installed iin the line. A suction-
liquid line heat exchanger shall be provided,

(d) n evaporator section shall be provided comprising an evap-
orator coll, distributers, blower fans, eleftric heater, recirculated
air grille, filters and necessary valves. A suitable drip pan shall
be provided equipped with means to remove condensate,

(e) Piping shall be seamless, hard drawn Type K copper tubing
of suitable sige. All joints shall be properly soldered,
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Ee. Refrigeratioh Control

(a)A selector switeh shall be provided, arranged for
three~positions - "MANUAL-OFF-AUTOMATICY, Autematic operation shall
be governed by a thermostat arranged to modulate at ‘75° and cycle off
at 7&0 .

(b) A high-low pressure cut-out switch, and necessary
gauges shall be provided, ,

F. Heaters

(a) An electric heating unit of 12 KW capacity shall be
provided to heat fresh air when required.

(b) Heaters shall be themostatically-contmlled, and
equipped with a thermal cut-out to prevent overheating should blowers
be inoperative,

G. Motors and Flactrical Jquipment

(a) A11 motors and electrical equipment shall be designed
to function nomally on voltages from 40O volts to 700 volts IC, and
of suitable capacity to perform the required service with an alequate
overload capacity,

(b) Motors shall be of an approved type and equisped with
shielded or scaled type bearings,

(¢) HMotors and other electrical equipment shall withstand
a potential test of 3500 RMS volts AC for one minute with equipment at
operating temperatures,

(d) Controls shall operate on 32-Volt battery cireuit.

(e) An approved panel shall be provided equipped with
controls for the compressor motor, condenser fan motor and blower fan

motor, Motor starters are to be of an approved type. The compresser
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motor and condenser fan motor shall be interlocked with the
blower fan motor so that a failure of the blower fan motor
will shut off the unit, Adequate overload protection shall be

provided. The blower fan motor shall be arranged for independent
operation for heating or ventilating,
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5.02

SPECIFICATIONS FOR HAPID TRANSIT CARS

SECTION 5

LIGHTING

Interior Lighting

(a) Incandescent lighting fixtures shall be mounted
in two rows, one on sach side of the car, and arranged for
operation from the 600 volt supply.

(b) Lighting fixtures shall be Electric Service
Manufacturing Company's Type TFB, or approved equal, complete
with glassware and short-circuiting sockets, operating in
series of from 20 to 22 lamps.

(¢) One of the series light fixtures shall be located
in the motorman's cab. A twoeposltion switch shall be provided
in the cab, and circuits shall be so arranged that when the
switch 1s operated, the light in the cab will be disconnected,
and two lights in the end destination sign will be connected.

(d) Four emergency lighting fixtures shall be provided
in each car, in approved locations, Emergency lighting
fixtures shall be Electrlic Service Manufatturing Company's
Type KAL, or spproved equal, Emergency lamps shall be
operated from the 32-volt battery circuilt.

Control of Interior Lights

(a) Each car shall be squipped with a light relsay
which controls both the 600-volt series lights and the
32-volt battery emergency lights. In addition,'the emergency
lights shall be controlled by a light-out relay of approved
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type, which is normally energized by the series lighting
circuit, so that emergency lights will be automatically lighted
when 600 volt circuit is deenergized. A control switch of
approved type, with momentary contact, shall be provided and
located in each motormanfs cab, The control switeh shall ener-
gize the light relays through a train line. Grounding of the
switch shall deenergize the relays.

Headlights

(a) Headlights of the twin-beam sealed reflector type shall
be provided on both ends of single-car units, and on operating
ends of two-car units.

(b) Headlights shall afford sufficient illumination to enable
a person in the operating compartment who possesses the usual
visual capacity required of motormen to see in a clear
atmosphere a dark object as large as a man of average size stand-
ing erect at least 800 feet ahead and in front of such headlight.
Means shall be provided to adjust beam both vertically and hor-
izontally, and headlight shall be designed to permit re-lamping
without affecting beam adjustment. Headligﬁts shall be located
in a safe and accessible placee. :

(c) Headlights shall operate from the 32-volt battery circuit
and shall be provided with a dimming switch which may be conven-
iently operated by the motorman, whereby the light may be dimin-
ished in yards and at stations or when meeting trains.

Markers and Tail Lights

(a) Markers and tail lights shall be provided on both ends

of single-car units, and on operating ends of two-car

: 5 5.02



5.05

units.

(b) Two marker lights shall be located, one on each
side, at the top of the car end. Markers shall be of the
semaphore type, and shall be arranged to display red,
yellow, green or white aspects. Controls shall be so
arranged that aspects can be changed from the motorman's
cab, and that any combination of colors can be established.

(¢) Two tall lights,each consisting of a red and a
white lens, shall be located, one on each side, at the
bottom of the car end.

(d) Markers and tail lighta shall be energlzed from
the 32-volt battery circuit. Marker light circuits shall
be controlled over the draw bar drum switch or coupler
electric portion sc that they will be lighted only at ends
of trains. Tail light circuits shall be controlled over
the draw bar drum or coupler elsctric portion and master
controller reverser drum so that they will be lighted only
at ends of trains. When controller reverser drum is in
the "OFF" position, red lights will be ligﬁted, and when
controller reverser drum is in eitber "FORWARD" or "REVERSE"
position, white lights will be lighted.

Destination Sign Lights

(2) End destination signs shall be illuminated by
two lamps in each sign, operated on the 600-volt series
body light circuit. Lamps in end destination signs shall
be controlled in connection with motormen's cab light as

specified in Section 0.0l (c) of these specifications.
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5,06 Instrument Lights

(a) Motormen's cabs shall be provided with lights which
will provide sufficient illumingtion for the gauges to enable
the motorman to make accurate readings from his usual oper-
ating position. These lights shall be so located and con-
structed that light will shine only on those parts requir-
ing illumination; and shall not interfere with motorman's
vision of track and sigﬁals°

(b) Motorman's cabs shall be provided with a light con-
veniently located to enable motormen to easily and accurate-
ly read train orders, and so constructed that it may be
readily darkened or extinguished.

(c) Instrument lights and train-order lights shall be
operated from the 32-volt battery circuit, and circuits
shall be controlled over the draw bar drum switch or coupler
electric portion in the "UNCOUPLED" position, and the master
controller reverser drum in either the "FORWARD" or

"REVERSE" position,. e

Rev. 1 5.04
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SPECIFICATIONS FOR RAPID TRANSIT CARS

SECTION 6

DOOR CONTROL AND SIGNAL SYSTEM

Door Control

(a) The door control circuits shall provide for multiple unit
door control operation. The congectiona of the door contrel, bell
and buzzer train lines shall be controlled by drum switches of an
approved type and shall establish the conductor's operating posi-
tion and the door zones which he controls,

(b) Door control drum switches shall be provided in each
motorman's cab, and, in two-car units, drum switches shall also
be provided at the conductor's operating position at diagonally-
opposite end of cars. Door control drum switches shall be keye
operated, and shall be accessible when cab door is in position to
enclose cab operating equipment.

(c) Door control drum switches shall be provided with three
positions, marked "ON", “OFFY and "THRU". They shall control the
necessary door control, bell and buzzer circuits as-foilows:

“ON" Position

1. The door control push button switches shall be
energized at this location and the door circuits connec-
ted so that doors to the front and to the rear of the
conductor's position, on the corresponding side only,
may be controlled from the respective door control
push button switches,

2, The signal push button shall be energized,
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and bell and buzzer connected for operation,
3. Bell control train line circuits shall be
broken, and buzzer control train line circuits

carried through this location.

ROFF® Position

1. The door control push button switches at this
location shall be inoperative,

2, The door control circuits shall be discon-
nected to establish end of door control zone at this
point,

3. The signal push button shall be energized,
and bell and bugzer connected for operation.

4. Bell and buzzer control train line circuits

shall be carried through this location.

BTHRUY Position

1. The door control push button switches, signal
push button, bell and buzzer at this location shall be
inoperative. :

2, The door control, bell and buzzer circuits
shall be carried through this location.

(d) An auxiliary drum switch shall be provided at each door
control drum switch location to provide for independent opening of
each door on the car in which the auxiliary drm switch is located
and on the adjacent car, on the corresponding side only. The

auxiliary drum switches shall be provided with two positions, marked
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"NORMAL" and "IND®. They shall control the door comtrol circuits
as follows:

"NORMAL" Position

1. The nommal door control push button switches shall
be energized at this location and the door circuits connected
so that doors to the front and to the rear of the conductor's
position, on the corresponding side only, may be controlled
from their respective door control push buttons,

2, The independent door control push button switches

shall be disconnected at this location.

RIND" Position

1, The independent door control push button switches
shall be energized at this location and the door circuits
connected so that individual doors on the car in which the
auxiliary drum switch is located, and on the adjacent car,
on the corresponding side only, may be opened from their
respective door control push buttons.

2. The normal door control push button suitcﬁea shall
be energized at this location, and the door gircuits connected
8o that doors to the front and to the rear of the conductor's
position, on the corresponding side only, may be controlled
from their respective door coatrol push buttons, except that,
normal door opening push button will not control doors on the
car in vhich the auxiliary drum switch is located, nor on the

adjacent car,

6.03



6,02 Door Control Push Buttons

(a) A door control push button box of approved type shall be
provided at ¢éach motorman's cab, and at conductor's operating posi-
tion at diagonally opposite end of two-car units, in an approved
location. Door centrol push button boxes shall be encloséd when
cab doors are in the non-operating position. At conductor's
operating locations where cabs are not provided, a 16cked compart -
ment shall be provided to enclose door control push buttons. Leck
shall be operable with Railroad‘'s standard key.

{(b) Each door control push button box shall contain ten door
control push button switches to control doors on corresponding side

of train as follows:

No, 1 Open all doors to front of location.
No. 2 Open all doors to rear of location,
No, 3 Close all doors to front of location,
No. 4 Close all doors to rear of location.
No. 5 Open Door ;1 - Operating Car

No. 6 Open Door 72 ~ Operating Car

No. 7 Open Door #3 - Operating Car

No. 8 Open Door #1 - Adjacent Car

No, 9 Open Door #2 - Adjacent Car

No.10 Open Door #3 - Adjacent Car

(¢) A1l door-open push buttons shall be adequately shielded
to prevent accidental operation.

(d) Door control push button switches shall be of an approved
type. Access shall be provided to contacts without disarranging
wire connections.

(e) A signal push button switch shall be contained in the

door control push button box,

6,083 Door Control Circuits

{(a) Door control circuits shall be protected with circuit
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breakers arranged to open under overload. Circuilt breakers shall
be located so that they can be reset conveiently from the con-
ductor's operatihg locatiopo

(b) Circuits controlling end doors opposite motorman's cabs
shall be controlled over the draw bar drum switch or coupler
electric portion so that doors at both ends of trains will be
inoperative.

Door Control Key Switches

(a) Key switches shall be provided at doors adjacent to motor-
men's cabs, and at dlagonally-opposite ends of two-car units.

Key switches shall be operable with the Railroad's standard key
from either interior or exterior of the car. Operation of key
switch shall control adjacent doors onlye.

(b) Key switches shall be designed so that key may be withe=
drawn after xey switch has been operated to open door, and the
door will remgin open, Means shall be provided to close doors that
have been opened by use of the key switch by normal operation of
the door closing buttons at the conductor's operating location,

Motorman's Foot Switch

(a) A spring-return foot switch shall bé installed in each
motorman's cab, which when d epressed, will prevent opening of all
doors on the train in the event that the train is stopped short or
over-runs station platforms,

(b) When depressed, the foot switch shall also energize the
buzzer at the conductor's operating position to serve as a warning,

(¢) Foot switch shall be operative only at locations where

drum switch is in the "OFF" position,

1
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6,06 Door Signals

{a} A door signal light shall he provided in each motorman's
cab, ¥hen lighted, it shall indicate that all side doors on the
train are closed and locked,

(b) Circuits shall be so arranged that motorman's door signal
light shall be operative only when controller reverser handle is in
either the "FORWARD" or "REVERSE"™ position.

(¢) Door signal light circuit shall be energized at rear end
of train through contacts on the drawbar drum switch or coupler
electric portion in the "UNCOUPLED" position.

(d) The door signal light circuit shall be interlocked with
the traction motor control circuits so that power cannot be applied
to the traction motors with the doors open. A sealed release switch
of approved type shall be provided in each motorman's cab to nullify
action of the interlocking circuit in an emergency.

(e) Door pilot lights shall be provided on each side of each
car adjacent to center door. Pilot lights shall be equipped with
red lenses facing to front and rear, and shall be lighged when any
side door in the car is open, '

6.07 Bell and Buzzer Signal System

(a) Each car shall be equipped with a bell and buzzer signél
system, operated on the 32-volt battery circuit. From the push
button located in the door control push button box, the rear train-
man may signal by means of a bell to the conductor's position, and
the conductor may signal by means of a bell to the motomman's
position. From the push button located in the door control switch

box, the motorman may signal to the conductor and to the rear
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trainman by means of a buzzer., The buzzer system will also function
in connection with the motorman's foot switch as desecribed in Section
7.05 of these specifications,

(b) Bells and buzzers shall be located at each motorman's cab,
and in addition at conductor's operating locations in two-car units.

(¢) Circuits shall be so arranged that conductor's signal push
buttons, bells and buzzers shall be operative at locations where door
control drum switches are in either the "ON" or "OFF" position, and
inoperative at locations where drum switches are in the "THRU®
position,

(d) Bell control train line circuits shall be broken at loca-
tions where door control drum switches are in the ON" position,and
carried through locations where drum switches are in either "OFF"
or "THRU" positions,.

(e) Buzzer control train linme circuits shall be carried through
all locations, irrespective of position of drum switches,

(f) Bells shall be of the single-stroke type. Bells and

buzzers shall be of approved type and suitable for railway service,
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7.01

7.02

SPECIFICATIONS FOR RAPID TRANSIT C

SECTION 7
MISCELLANEOQUS CAR BODY ITEMS

Coil Springs and Safety Chains
(a) Three coiled wire safety springs shall be attached to

one of the vestibule corner posts on each end of the car. They shall
be of such length that they may be hooked to the adjacent corner post
on a car coupled to that end. The other corner post shall have
suitable brackets to which these springs may be hooked. Means shall
also be provided to prevent these springs from swinging when not
attached to an adjacent car.

(b) Chains of a suitable design shall be provided between
cars in the proper position to safeguard the passage of passengers.
These chains shall form a barrier across the end door when the

cars are not coupled.

Destination and Route Signs
(a) An 1lluminated end destination sign shall be provided at

each end of single-car units, and at operating ends of two=-car units,
and'shall be adjustable from the motorman's cab, with provision for
indication of setting.

(b) A side route sign shall be provided on each side of each
car, located adjacent to diagonally opposite doors. Curtain
designations shall be visible from inside and outside of cars. S8ign
box and mechanism shall be furnished as a unit and shall permit
ready removal.

(c) End destination signs shall be illuminated with two
lamps each, operated on the 600-vol% series body light circuit as
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7.04

specified in Section 5.05 of these specifications. Adequate
ventilation shall be provided for heat dissipated by the lamps.

(d) The curtains for end destination signs shall have trans-
lucent letters on an opague background. The cloth shall be of
approved quality and shall not deteriorate under the heat of the
sign lamps.

(e) The curtains for side route signs shall have white
letters on a black background.

(f) Destination and route signs shall be of an approved
type, and shall permit easy access to lamps and for cleaning.

(g) Lettering of sign curtains shall be as specified by
the Railroad.

Windshield Wiper and Defroster

(a) An automatic power-operated windshield wiper shall be
provided and installed on the cab front window. The wiper shall
be of rugged design, air-operated and of the pantograph type, and
its motion shall cover practically the entire g}ass, The wiper
operating mechanism and the control shall 5e easily accessible and
located in the cab. Provision shall be made for variation of speed
of operation, and for a "parking position."

(b) A defrosting device of approved type shall be provided

in each motorman's cab.

Horn
(a) A pneumatic horn of approved type shall be provided at

the cab end of each car. Horn shall he located in a safe and
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7.06

7.07

7.08

accessible position, and shall provide adequate warning to front
of train, and to serve as a recall signal to rear of train.

(b) Horn control valve shall be located at a convenient loca-

tion in motorman's cab.

Fire Extinguishers

(a) A fire extinguisher of approved type and capacity shall
be furnished and mounted in a flush steel case with a glazed door
located in the outer side of the cab partition.

Advertising Card Racks

(a) Advertising card racks shall be provided in the ear in-
terlor and shall accommodate a standard advertising card 11" high.

(b) Additional advertising card racks shall be provided as
specified by the Railroad.

Car Numbers

(a) The car number shall be applied by an approved method on
the car in approved locations.

(b) The car number shall be applied in the interior of the
car at approved locations.

(c) The letter "F" shall be applied by anlapproved me thod
on each gide of the car, above the floor level and adjacent to
the corner post, at the panel-board end .

Miscel laneous Signs

(a) Miscellaneous signs shall be provided as specified by the

Railrosad.
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8.01

SPECIFICATIONS FOR RAPID TRANSIT CARS
SECTION 8
DRAWBAR AND COUPLING EQUIPMENT

Coupling Drawbar

(a) The coupling equipment shall be Ohio Brass
Company's, Westinghouse Alr Brake Company's, Type H-2-C
or approved equal, automatiec, tightlock type.

(b) Automatic car, air and electric couplers
shall be provided at both ends of all cars, both single
car and two-car units. :

(¢) The draft gear shall be rubber cushioned of
approved type. It shail be capable, within reasonable
margins of safety, of withstanding loads resulting from
the type of service for which the cars are designed, and
in an emergency by the operation of a maximum of twenty
cars. The draft gear deflection shall not exceed 1-1/8"
under a 120,000 lb. loed. \

(d) The draft gear shall be furnished with an
emergency release feature which permits, in case of a
collision, the anti-climbers of the cars to come together
instead of having the impact transmitted through the
codpler and anchorage to the car frame.

(e) The body and t8il piece of draft gear shall be
of annealed cast steel and shall withstand loads and

streases as specified in this section of the speciflcations.
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(f) The coupler carrier and 1ts connections to the
car structure shall be designed to resist a vertical down-
ward thrust from the coupler shank of 75,000 1lbs. for any
horizqntal position of the coupler, without exceeding the
vield point of the materials used.

(g) The coupler shall be-supported at its outside
end in a SPring drawbar carrier that shall slide on a radisl
steel bar of ample length to provide for the lateral swing
of the coupler on the cars when operated on 90-ft. radius
curves., The spring carrier shall be provided with renewable,
hardened, high carbon steel wearing shoes where it slides on
the radial bar, It shall provide for a vertical movement of
the coupler of 5", measured at the face of the coupler. The
coupler supporting member shall provide for positive vertical
ad justment of the couplers to compensate for wheel wear.
Provision shall be made to prevent radial bar mounting bolts
from dropping and limiting movement of the drawbar in the
event of breakage of a mounting bolt..

(h) The coupler shall have a vertical éathering range
at the face of the coupler to permit automatic coupling if
the coupling on one car is at standard height, and the
coupler on the opposing car is 234" above or below standard
height. The coupler shall have a horizontal gathering range
at the face of the coupler to permit automatic coupling if
the center line of one coupler 1is 33" to the left or right
of the centerline of the opposing coupler.

1) . Anchorage of the drawbar to the car shall be of

the ball and socket or other approved type. If the socket
' 8.02



type is used, sockets attached to the draft gear stem of the
couplér shall be provided with shims between their clamping
faces so that adjustment can be made to compensate for wear.

Anchorage housings shall be of annealed cast steel or forging.

8.02 Unlocking Cylinders

(a) TUnlocking of couplers shall be accomplished
pneunatically by means of a pneumatic cylinder. Control of
the unlocklng eylinder shall be as specified in Section 8.06

of these specifications.

8.03 Manual Unlocking

(a) Provision shall be made for manual unlocking in
cage of emergency.

(b) Manual unlocking of couplers shall be accomplished
by means of handles located under motorman's cabs and at
diagonally opposite side at non-operating ends on two-car units.

8.0, Electric Coupler

(a) The electric coupler shall provide for the number of
contacts necessary to carry the requiréd number of train line
wires.

(b) Contacts shall be of the spring-loaded type, and
shall be silver-faced and provide s wiping contact upon closing.
(c) The electric coupler shall be provided with a
mechanically-operated cover to protect contacts in the uncoupled

position..

(d) Design of electric coupler shall insure positive
contact, and shall withstand coupling impacts to which the

coupler wiil be subjected in service.
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8.05 Drawbar Drun Switeh

(a) A drawbar drum switch, if required, shall be of
approved design and shall be pneumatically operated.

(b} Drawbar drum switch or electric portion of coupler
shall provide for the required number of train line wires, and
contacts shall be of adequate capacity. Contacts shall also
be provided to control marker, tail light and instrument light
circults as specified in Section 5.0l (d4) and 5.06 (b), and
door signal light circuit as specified in Section 6.00 (¢)
of these gpecifications.

(e} Provision shall be made for opening and closing
the two air brake train lines automatically when cars are

coupled and uncoupled.

8.00 Uncoupling Valves

(a) Uncoupling valves shall be provided in each
motorman's cab, and on the underside of car body under the
cabs. Valves shall control operation of coupler unlocking
cylinder and drawbar drum switch cylinders,lif provided.

Uncoupling valves shall be equipped with detachable handles.
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9.02

SPECIFICATIONS FOR RAPID TRANSIT CARS

SECTION 9
TRUCKS

General
(a) Each car shall be equipped with two four-wheel cast

steel trucks in accordance with General Steel Casting Corporation

drawing No. 5537B, with two motors mounted on each truck.

Welghts and Dimensions

(a) Trucks shall be designed to carry a center plate load
as required by maximum passenger load with an am?le factor of
safety, and to resist all tresses which may develop in service
when operated with maximum center plate load, and at maximum speed
on level tangent track.

(b) Truck dimensions shall be as follows:

Wheelbase 6' 6"
Guage (Track) Lt Bin
Journal Bearings o on x s

(¢) The completely assembled trucks wlth motors, brakes and
other equipment must not exceed the clearance limits required bet-
ween truck and car body, or between truck and track, third rail or
right-of-way equipment,

(d) The minimum clearance zhove top of rail for all parts
of the truck and equipment, with the exception of wheels, contact
shoes and train stop trips, under maximum load and wear conditions,

shall be not less than 23",
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9.03 Center Plate
(a) Truck center plates shall fit properly and be securely

fastened. The male center plate shall extend into the female
center plate not less than 1} inches.

(b) Truck center plates shall have not less than an ultimate
shear value of 125,000 pounds.

(¢) The truck shall be locked to the car body so that the
entire truck will 1ift with the car body without disengaging the
center plates. Strength of locking means shall be not less than
the equivalent of an ultimate shear value of 250,000 pounds.

(d) The truck center plate shall be arranged for a minimum
vertical adjustment to compensate for wheel wear in adjustment of

coupler heights,

9.0+ Bolster
(a) The car body shall be carried on a bolster. Free
lateral motion shall be provided by approved means, but motion
must be limited to prevent car striking statlion platforms.

(b) Bolster wear plates shall be spring steel.

9.05 Springs
(2a) Springs shall all be helical type of size and material
to suit loads aﬁd stresses,
(b) When carbody is placed on the trucks, a straight edge
resting on door thresholds shall be parallel to level of the track

within 4" measured at the sides of the car.
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.06 Damping Means

(a) The truck shall be designed and constructed throughout
in a manner to provide the maximum suppression of shocks, noise
and vibration and to prevent their transmission to the car body.
(b) Approved means shall be provided to dampen vertical
spring deflections, and to control lateral motion.

9.07 Journal Bearings

(a) Journal bearings shall be 5" x 9" anti-frietion type
with cast steel pedestal type boxes with hardened steel wear
plates.

9.08 Wheels

(a) Wheels shall be 28" diameter rolled steel in accordance
with AAR specifications, with AAR alternate cylindrical tread
and flange.

(b) Axle turning and wheel fit limits shall be in
accordance with AAR recommendations.

(¢) Circumference of wheelg on the same axle shall not vary
more than 1/16 inch.

(d) Inside gauge of flanges, measured on base line, shall
not be less than 53 inches nor more than 53% inches.

(e) The distance back to back of flanges of wheels mounted
on the same axle shall not vary more than z".

(f) Total lateral motion between wheels and journal boxes
shall not exceed ",

9.09 Axles

(a) Axles shall be in accordance with AAR specificatioms.
(b) Wheels and gears shall be mounted on axles at AAR

approved tonnage, and pressure graphs of such mountings shall be

9.03




9.10

9.11

9.12

9.13

furnished to the Railroad.
(c) Axles shall be permanently marked on ends with manu-
facturer's heat number and Railroad serial number.

Motors and Transmission

(a) Motors shall be entirely spring borne, and shall be
mounted longitudinally in the trucks and rigidly secured to
transoms.

(b) Adequate provision shall be made for proper support on
the truck of all flexible leads to motors,

(c) The drive shall be of the right angle hypoid type with
single reduction, and ratio as specified by motor manufacturer.

Bearings used in transmission shall be sealed anti-friction type.

Brakes

() Brakes shall be inside hung single shoe type. Four
brake cylinders aund automatic slack adjusters shall be mounted
on each truck.

(b) Brake shoes shall be of the "Cobra” type, or approved
equal. :

(c) Provision shall be made for attachment of hand brake.

Power Rail Contact Shoes and Fuses

(a) Power rail contact shoes and fuses shall be provided on
each truck in accordance with Sections 12.04 and 12.05 of these
Specifications.

Automatic T#ain Stop Trip Cocks

(a) Automatic train stop trip cocks shall be provided on
one side of each truck in accordance with Section 11.06 of these

Specifications.
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10,02

10.03

SPECIFICATIONS FOR RAPID TRANSIT CARS

SECTION 10

TRACTION MOTORS AND CONTROL

|
Traction Motors

(a) Four traction motors per car of 100 HP nominal capacity,

designed for series-parallel operation shall be provided, Traction

'motors shall be General ilectric Type 1247 or approved equal,

Traction Motor Control

(a) Control equipment for traction moters shall provide for
multiple unit control of trains made up of from ome to ten cars,
at acceleration rates selected by the motormen,

(b) Control equipment shall be of the electrically operated
cam type, General Electric Type MCH or approved equal,

{c} Master controller shall be equipped with deademan feature,
without foot pedal.

(d) Provision shall be made to cut out each pair of motors
independently, S

The control equipment shall provide for bleﬁding oé dynamic and
air brakes,

Control Accessories

(a) The control of each car shall be interlocked with the
motor-generator set or blower motor so that neither pover nor dynamic
br#faking current can continue to be applied to the motors in case of
failure of the blower system of that car.

(b) Automatic provisions shall be made on each car to prevent
undesired braking currents,

(¢} An ammeter shunt shall be permanently installed in each
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motor circuit in a convenient location to provide easily accessible

means of connecting test equipment.
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11,01

11.02

SPECIFICATIONS FOR RAPID TRANSIT CARS

SECTION 11

BRAKES
General
(a) An Electro-pneumatic air brake system shall be
provided.

(b) Air brake control shall provide for interlock-

o

24

ing and blendingféfr and dynamic brakes.,

(¢) A handbrake shall be provided on one end of
each car.

(d) Air brakes and hand brakes shall comply with

all applicable ICC regulations.

Alr Brakes

(a) An air brake system of the Westinghouse Air
Brake Company's "SMEE" electro-pneumatic type with
ME-42 braxke valve shall be provided, including self-
lapping, automatic emergency and variable load features,

(b) An initial predetermined amount of air shall be
admitted to the braxe cylinders wheg the dynamic brake
is operating to assist in synchronizing and blending
of the air with the dynamic braxe when the latter fades
at the end of the normal service stop.

(c) An emergency application shall result from
operation of the braxe valve to the emergency position;
functioning of the master controller dead-man feature;

operation of the conductor's emergency valve or the
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11,03

automatic train stop valve, or from any rapid reduc-
tion of braxe pipe pressure in the train. Any emer-
gency application from any car of the train shall
promptly apply the emergency braxes on all cars in
the train and shall be so arranged as to shut off
the power on all cars simultaneously when the emer-
gency application reaches the operating car. It shall
be possible to obtain a full emergency application
or release regardless of the degree of service applica-
tion,

(d) A pneumatic braxe shall be provided which shall
cut in automatically when the electro-pneumatic brakes

fail without further movement of the brake valve.

Air Supply System

(a) An adequate motor-driven air compressor oper-
ated on the 600-volt supply shall be provided on all
single-car units, and on the "B"™ car of two-car units,
Compressors on single-car and two-car umits shall be
interche ngeable,

(b) A suitable governor shall be provided that will
start and stop t he air compressor within 5 lbs. per
square inch above or below the pressure fixed.

(c) A pneumatic governor synchronizing system shall
provide means to distribute compressor duty to all

of the compressors in the train.
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(@) The main reservoir system of each unit shall
be equipped with at least one safety valve, so locat-
ed as not to be subject to freezing, the capacity of
which shall be sufficient to prevent the accumulation
of more than 10 lbs. per square inch above maximum
working pressure.

(e) The nominal maximum pressures in the air brake
system shall be 155 lbs. per square inch (main reser-
voir safety valve setting) with the governor set at
130 - 140 lbs. Brake pipe pressure shall be 110 1bs.
and the pressure in the brake cylinders shall be
regulated through the variable load device between
the empty and fully-loaded car.

(f/ A supply reservoir shall be provided to pre-
vent auxiliary devices from draining the air from the
brake system, thereby assuring air reserved for brak-
ing.

(g) A cut-out cock shall be provided in the brake
cylinder line for cutting out the brake cylinders and
shall be located inside the car under a seat,

(h) Cut-out cocks shall be provided in the train
lines at the end of the car.

(1) An automatic drain valve of approved type shall
be provided on the No. 1 main réservoir.

(j) An air gauge shall be provided in each cab and
shall have‘an illuminated dial graduated fram O to 160

lbs. The gauge shall have two indicating hands, RED
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11.04

11.05

11,06

11,07

for main reservoir pressure, and BLACK for brake pipe

pressure.

Brake Cylinders

(a) Four brake cylinders and automstic slack
ad justers shagll be mounted on each truck. Single
brake shoes of the "Cobra" type, or approved equal,
shall be inside-mounted on the trucks and shall pro-

vide for a maximum braking rate of 4 MPHPS.

Eme rgency Valve

(a) An emergency valve shall be located in each
motorman's cab, and at the conductor's position at
diagonally-opposite end of two-car units. A suitable
cord and handle shall be provided on the mrear of the
cab partition to permit operation of the emergency

valve from the interior of the car.

Automatic Train Stop Trip Cocks

(a) A self-resetting type trip cock shall be pro-
vided on each truck, opposite the motorman's cab, and
diagonally opposite on the other end of car on two-car
units. Trip cocks shall be mounted to gauge and adjust-
able as to height in accordance with Railroad Drawing

No. File °

Air Piping

(a) Car body air lines shall be of suitable capacity
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11.08

and shall be seamless copper tubing Class "L", secure-
ly fastened. Fittings shall be long-slesve type of
wrought copper or cast brass. Plping shall be installed
80 as to provide proper drainage to prevent freezing.
(b) Truck air lines shall be AAR standard air
brake piping. Truck piping shall be installed on the
frame to reduce hose connections to a minimum,
(c) Flexible connections shall be provided on pip-

ing between the compressor unit and the car body.

Hand Brakes

(a) A hand brake, Peacock No. 840 or approved equal
shall be provided at the rear end of single-car units,
and at the end opposite the motorman's cab on two-car
units.

(b) Hand brakes shall be located in the platform
post, opposite motorman's cab on single-car units, and
opposite conductor's position on two-car units.

(c) Hand brakes shall be connected to the adjacent
#2 truck mechanically, and together with necessary
car body braxe rigging, shall be capable of holding the
fully-loaded car on a 5% grade with a force of not more

than 125 lbs. on the hand lever.
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SPECIFICATIONS FOR RAPID TRANSIT CARS

SECTION 12

MISCELLANEOUS ELECTRICAL EQUIPMENT AND WIRING

Motor-Generator~-Blower

(a) A motor-generstor set shall be provided on
eseh single-car unit, and on the "A" car only of two-
car units.

(b) Two centrifugal type blowers, of approved
type, shall be mounted on the motor-generator set
with rotors directly assembled on extensions of the
armature shaft. Eesch blower shall discharge into
the adjacent resistor compertment 1000 cfm. or a
total of 2000 efm. of air and shall operate without
objectionable noise, The rotor shall be divided into
two sectlons and so arranged &8s to blow an additional
1000 ¢fm, of air into the duct systems directed
towards the traction motors.

(¢) The motor~-generator set and blowers shall
each be dynsmically balanced and shall be mounted on a
common base, supported on rubber bushings and secure-
ly fastened in place., The set, when operating under
full load shell heve & nominel speed of 1750 r.p.m.
at 800 volts, and shell be capable of safe and ample
performance at any supply voltage between 450 and
650. The motor-generator set shall be arranged for
ready removal end replacement, for inspection, servic-

ing and adjustment.
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(d) The motor of the motor=-generator set shall have
sufficient capacity to simultaneously drive the generetor
delivering all power required for controls and other sux-
iliery equipment; for charging the storage battery described
in Section 12,02 of these specifications; and to drive the
blowers at rated cspacity, )

(e) The generstor of the motor-generator set shall
heve sufficient cespacity to charge the bsttery described
in Section 12 .02 of these specifications, and to maintain
substantlally constant voltage on the various auxiliery car
elircults connected to the battery, The terminsl voltage
under operating condlitions shsll not exceed 40 volts with
any power rall voltage between 450 end 650 volts.

(f) The motor-generator set shall be equipped with
regulating devices a8 required to perform 2l1ll its functions
properly and safely. The regulated voltage shall be con=-
tinuously adjustable between 35 and 40 volts and shall
hold the adjustment under sll opersting conditlions, including
operation over gaps in power rail,

(g) The "B" car of two=-car units shall be provided
with & motor~-driven blower set with blowers attached, and
shall comply with all applicsble provisions of this section
of the Specifications,

(h) The driving units of the motor-generator-blowers
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12 .02

and blowers shallrbe so interlocked with the traetion
motor control so that when blowers cease to operate,
power cannot be applied to the traction m&tors.

Storage Battery

(a) EFEach car equipped with a motor-generator set
shsll be provided with & 32-volt storage battery of
arproved nickle-iron-alkaline type having sufficient
capacity to meet the load requirements and duty cycle
for the type of service described,

(b) All bateries shall be connected in parallel
through the B+ train line with a 0.1 Ohm resistsnce
in series with each battery.

(e) A battery cut-out switech of approved design
shall be provided and instslled in e auitable location,

(d) Battery containers shall be properly vented.
Cab Switeh Panels

(a) Switch boxes with hinged covers shall be built
Into the side and rear of each motorman's eab to house
the electrical apparatus as described below, The vpanels
shall be made of a material of approved quality sultable
for switchboards., Each panel shall cerpry the necessary
apperatus, so arranged as to be easily accessible to
connections, and designed to prevent an operator from
coming into contact with live parts when operating
switches or replacing fuses., All switches and fuses
shall be provided with & neme plate clearly identifying

the cirnuit which each controls,
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(b} Switches for 600 volts shall be of the togple-
action, indicating type. Swlitches which must not be
operated under lcad shall be plainly nmarked with
words ™lusi not be opersted under losd - 600 volts®,

{e} Fuses for 600'volts shsll be so mounted
as towqulre the 600=volt line to he disconneched
from the fuse before repnswal

{a) 4l) 32-volt battery cireuite shall be vro-
vided with clrecult breaker type switches as msnufac-
tured by General Electrical Company, or approved
equaly, and shall clearly indicate "OFrY znd "ou"
rosicionse.

{e) Separate switch panels shall be provided
for 32-volt snd 600=-volt apparatus.

(£} All ccntrol switches in the motorman's

cai shall be grouped in a switch box looated adjoe-

2

‘

cent to the coatrol suuipersnt, Switch boxes shall

o g

be arrenged s0 that only the operating hendles of

oF
P
=
(;\
w

switobes extend through the cover, which shall
be plalnly markec¢ to indicate the positica of the
switaoh, sand to identify the circuite controlled.
{gi 4 veltmeter to indioate batiery voltage,

and all indieatlon lights except the motorman's

{o )

ioor gighal light, shell be prouped on & pansel and

mounted in the wmotorman's cab at a locsation that



may conveniently be scen by the motorman. Indieation
lights shall be plalnly marked.

{n) Doth control switch box and signal light
papel shall bas arransed for easreaccéss for main-

tenahae,

Powsr Rall Contact “hoes and Fuses

{a) Hach track sisll be prrevided with e power
ruall contact suoe on each side of the trucke. OChoes
ghall be of Raollroed staudard desigh or approved
equal, and shall be mounted to gauge and adjustable
as 50 height in asccordance with Railroad drawing.

(b) Contaect shoss shsll be properly insulated
from the truck frame for 650 volts, and mounting

shull be of an approved type.

{c) Earh contsct shoe gall be prrovided with

FoE S

4

g fua

0

e box of mouldsd composition type, Horne Company
or approved ecusl. Contact shoe fuse boxes shall be
properly lnsulated from truck frames to prevent

fiashover, and s0 moumted to facilitate removal of

(&) 4 flexible shunt of approved tvpe shall
be provided between contact shoe and fuse. Approved
terzinals shall be provided for making connection to
truck trolley lead,

(e} Tne truck trolley lead shall be securely

fastened to the truck frame and car body, and so
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desiguned to provide adejuate flexing without contact
with wavslde structurss.

12,05 Grounding and Guarding

(¢} A flexible ground lead shall be provided
from the car btody to each truck, and from the frame
suppor tlng the uotor %o the ground hrushes of each
akle. The car body and ground leed connsction shgll
be of the apark plug type or atuproved equal,
(0] A1l unguarded non-curront-carrying metal
parts subject to becoming charged which asre not
thorolghly insulatad shall be grounded,
(e} All currente-carrying parts connected to
circuits with potesntisl of more then 150 volts,
excspt power rell shoes, shall s insulated, or
located or guarded o nrevent accidentsal contact,
(&) All doors nnd cover plates guarding

currant-carrying s ulpment in circuits having a-
potential of more than 150 volts saall be Securely
fastened in place, and the inside kept marked with
the word "DANGER -« 600 VOLTST,

12,08

oz ead Conduit

{a) 211 csr wiring cireuits shall conform
tu the latest revision of the "Wationsl Board
of Fire Underwriters Resnlations for Electric
Cars aad Trolley Buses®™, 41l Wiré used shall

be of approved type and quality ané shall carry

1z.06



Underwriter's Laboratory approval.

(b} The layout of wiring shall be designed
in advance of its iasuvsllation and 12 cooperation
with manufacturers of couanected e uipment.
Insofar as practlicable, sll wirine shall be fab-
ricated on the bench into coanvenlent unitsg and
instslled in prefabricated groupiunrs egnd stan-
dardized locationg. wiring instnlled in conduits
shiall not be cabled. Orounding co-nections shall
be brazed and bolted or welded ~nd bolted to ocar
body steel.

{c) 600=volt wiring snd 32-volt battery
wiring sholl not be plnced in seme conduit,
ducts or 6ables. VWirlng connectsd to apparatus
ghall be insulated for maximum voltage carried
by any part of the apparatus,

(@) All wiriag shall be run in condult of
adecusnte slze in an sprroved manner. Conduit
shall be approved aluminum zlloy tubing and
securely fTastened. Compression fittinszs shall
be uged.

{e) 411 vires and terwinal studs shall be
pleinly and suitably marked wso that cirouits
nay be easily 1ldentified, and these markings
shiall conform %0 standard wire numbering systen

ghown oh TRC draving, No. 9=l.
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{f) Diagramatic érawings of all ecircaits
shnll be submitted to the Rallroad for sprroval

prior to installation., -
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lo.01 Ganeral
(a} 41) meterials entering into ths oﬁst”utti“d of
these pars ghell be of first olasy auniity. All woriian-
ship shall be of hirh grode and shall scaform 1o ths best
manufpoturing rracticess in all respecta.
(b} VUnless otherwise specifiad, all materials shall
nform L0 AeSsAe antfor A.S8.Ti¥. apsclrlications,

A & S - - o 3 o
{a] 431 coterials intended for use in these cgrs

ghnll be Zairesd or stored so as Lo be readlly identified,

ot
H»
J
(¥ )
o

and ahall be ade ‘atelg nrotectsd durine lLand ghorago.
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finish, and sll exterior snpainted metal trim ghsll be

bright finlsh unless ctherwise 2repifled.

o

a

{e}] lunber shall bs thoroughly alr sa2cgoned or kiln
dried before uasing and shall be dressed on all surfaces
to full dizensions,

(£) ¥lywoad, other than flooring, shall be térco-ply
ponler, with phenclic resir plus, or equal.

{g] Cotter pins, sorews, bolts and nuts shall conform
to dunerican Hatlonal stsndards and shall be cadmiur pla fed
or spproved eqelivalent, nnless otherwlse sreciiied, Tedmium
platin 1s to coafore ¢o0 the latest revision of A.C.T.M,

a2

spacillcation 4 138, Trpe N.G.



(h) All interior sxposed screws, #10 or larger;

shall be Phillips ﬁaad, Reed & Prince or sguivalent,
. {1) Bolts, nuts, cap scrbws, machins serews
and@ self-tapping sorews shall be sultably locked.

(i) Rivet holes ané bolt holes shall be sccourately
located end aligred, end when necessary during assenbly,
holes shall Us reamed round to specified size in posi-
tion., Hané driven stesl rivets shall be driven hot
and shall completely £ill the holes, Rivets mav bLe cold
drivea when adeguate machanical eguipmsnt is available
therefor, Heads shall be concentrice with the shank of
the rivet. Exposed heads shall be free frau rings,
fina,‘pits and burns.

(k) Huok rivets way be used in locztions approved
by the Railread.

(1) Joints shall be properly fitted, whether
exposed or concealeds,

{m) Where metal is riveted or bolted to metal
in the c¢ar structure, conbact surfaces shall be res
cf dirt, grease, rust and scale and shsell be conted
with a suitable metal base prizer which will not inter-
fers with later enamel or lncguer applications,

(n) vhere wood and metal surfaces are nlaced to=
gether, the weod is Lo be coated with white lead and
oil or spproved sluminum palot and the metsl is to be

coated with a primer of the type specified in {m) mbovs.
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13,02

(0} Where wood and wood snre pleced tomether
both abutting surfacss shall be coated with white

lead and oil or =spproved gluminum paint.

(p} A1l hidden metal shall be given one heavy

2

coat of approved retal base primer ard cons coat of
approved sealer. All hidden wood shall be givar
wo coats of white lead and oil, or two coats of
approved alumirum psins,

(g} All bolts or rods pessing throuzh wood
shall be coated with wiite lead and oil or apgroved
alurinum peint over those parss inbedded in the wood.

{r) W#hers roller guldes ars recuired for control
704 s they shall be made of Ficerta with ths 1 avers of
reinforecing fabric at right angles to the axis of the
reliers, or approved equal,

(s) Chromiva plating shall conform to the
latest revision of A.S8.T.V. specification A 168,

Type F.S.
Stesl
{a) Structural and Shest Stael

1. The undsrframe and other parts of

the body structure {including eguipment
owpasrtuents) shell be made of the materials

known commerclally as Corten, Yolrory,
Aruco HT 50 or Mayeri R, c¢r aprroved equal,
except those parts elsewhere specified to

be made of aluminwa alloy.
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Side and roor snéats, poste, steps
and ducts thereln shall be mede of naterial
having greater corrosion resisting pro
than copper steel, unless otherwise specifisg
by the Rallroad.
Axles

le Axles ginsll bs mgda of S.A.E. steel
of approved guality heat treated to develop
a minimum tensile strsngth of 100,000 13,
per 8. in.; elongetion of not lees than 204

in 2"; reduction of area of not less than 50%.

The endurance l1limit shall not be less than

50,000 1b. per sq. in. computed in the outer-
most fiber. The Railrosd reserves the right

10 make Tatigue tests o0 a reasvnzble nurher

<t
O

of axles

i

determine the endurance linit,

2. If guch axles are taken from the
produstion ilne snd rrove to have the requir-
ed endurance limit, the Railroad shall re-
iwburge the Manufacturer therefor. If such
axlee fsll, all axles of that heat shall be
rejected.

3. Axles which show sny sizn of surface

]

oracking after finishing shall not bs accepted.

o5

4., Heat pumbers of all axlec shall be

recorded by the truck Manufacturer and he

i3.4



{c)

shall mark each axle on one end with an
dividual serial number which shall identity
the heat number from which the axle was rade.
Steel Castines

i Steel castings shall be coumercially

sund throughout, The Rallirocad reserves the

Lés]

right to cut up one or more of each ghape
from time to tine to Aetermine the character
of metal in paris oot exposed by the various
wechiniag operaticng. If castings are fouad
to be porous or otherwiss cormercially une-
souna, the material destroysd shall be at
Januafacturer's expanse.

2e All steel castings used in the trueck
structure shall be macde of elesiric furnace
steel, heat treated .to produce the following
phiyiscal properties or better:

Tsuslle strength - 80,000 it, per 8q.in.min,
Yield point - 50,000 % s LR
Elonzation tn 2" - 22%

Reduction pf arsse - 30%

3. The king »in ausd the base thersof
viiich form part of the body bolster strugiturs
shzll be made of electric furnmce stesl con-
forming %o the physical characteristics in (2)

abovea,
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4, The upper member of the center bear-
ings shall be'made of cast steel correspond-
ing to S.A.E, 1035 in composition and shall
be nest treated for Brinell hardness of about
225+ 1t shell be finlsh ground sfter hesi
trestment on ths bearing surface.

De Stesl castings used in locations not
referred to herein eall be selected for com-
position snd characteristics best suited to the
application, by the Manufacturer or Builder con-
cerned, but shall be gubjiect to approval by
the Railroade.

(d) Stainless Stesl

le Stainless steel shegll conform to the
latest revision of those parts of A.S.T.M.
gpecification A 167 &overing Crade 3, type
302 material with an approved fiaish,

Be Buifing and polishing of stalnless
steel, where required, shall be doue in an
aprroved manner and without the use of any
gomposition contalning iron or iron oxide.

13,05 Aluminum
{a) Alugibum shell be used only when and ms spscified
within these Speciflications or by the Railroad.

(b) The aluminum meterials shell be identlfied by

1Z.6



the designations used by Aluminum Compaﬁy of America
and shall conforx to the speeificstions given therefor
in the latest revision of the publication "Alcoa
Lluninum and Its Alloys,."

(e} The forming of sluminum parts, joining oy
riveting nnd welding, and the protection of contact
surfeces snall follow instrucilons given by Aluminunm
Company of America for speoific alloys and specifie
partse.

e Rubbep
{a) Coneral

1. A;l rubber specified shall bs soO
gouipounded and cured that it willl perform
gatisfactorily in car operetion at mny temper-
ature bebwsen -400F and 1200F. end sball have
the longest possible comnereial 1life consistent
with obtalniug the other characteristies
specified.

2. Unlsess otherwise specifically
stated herein, all tests shall be conduc sed
scoording to the iatest revisions of A.S.T.M.
test procedures for rubber goods. Certified
copies of results of all tests shall be furn-
ished to the Eailroad.

Se

w0

pecimens ghall bhe tested tvwo to ten

days after manulactiure,



4., ¥hen tesis are specifiaed o De nmeds

jo
¢t

any particular temperature, the R=ilroad and
Hgnufgcturer shall agrse in advanuce on the

factor to be applied to readings obtained et
aay otier temteratur 0.

5. Vhen tests for drift under load are
gpecified tihey may be rade at any convenlent
tanpsrature bstwesn 50°F, sna 80°F. provided
that the teuperaturs at tae baginning and end of
the test is the sare. The test shall be made

under conditions subjestlnz the rubbsr specimen

& <

4

to continuous vibratioan. This may be obiained
from vibration of the building causéd by operat-
ing machicery, or it may be produced artificslly
by a2 small motor carrylng an off-center weight,
or by eguivalent means. If produced artifically
the frscueancy of vibration shall be betwesn

1000 and 2000 cyeles psr ninute.

8. The Manufacturer shall cuarantee sll
rubber parts %o be free from defects of material
and workmeanshin, ¥For gll parts made by curing
rubber to nébal, any premature failure between

webal and cenent cr cezent and rubber O :curring

when the pert is used in normal service andé accord-

be considered as caused by s defect of material

13,8

ing to the provisions of this specification, siaall



{v)

and /or workmanship.

7. Unless otherwise gpecifically provided
Or agresd upon between Mapufgcturcr and Rallroad,
metal parts Lo which rubber is cured shall bhe

mafle of S.A.Hs 1020 hot rolled

el

]
i o
[

nd shgll

o
i3

be suitable for braess plating after p

o

o~

2kling,
8. Synthetic rubber mar not be substituted
for patursl rubhber unless so specified hereine-

= dd

gfter.

Rubber Truek Sprincs

1. Rubber truck springs shell bs so tvompound-

reculrements of these Speciificstions.

2¢ All rubber truck sprines shall be capable

gpring 1s subjectsd to a load corresponding to
te naximun static iload applled continuously
for a period of 240 hours, ths inerenent of
deflection between the end of the 24%th =2nd the
end of the 240th hour shell aot be greater than
0.010" per in. of total finsl deflection, The
Manufactarer shall supply test equipment and

ghall test for drift, at his sxpense, one spring

n easch lot of 200 or fraetion thersof. Certified

fote

copies of the test results shall be Ffurnighed

to the Railrosd.

139



(¢) Rubber Stops for Trgck Brake Screader, for

Bolster Humpers and for Rubber Snubbers

1. Thesge stops may be made of npatural or
synthetic (GRS) rubber.

2. The rubber parts shall be so0 compounded,
fabricated arnd cured that the durometer hardness,
measured with g Shore Type A durcueter on the end
of stop in the free condition, shall be 60 ¢ 3
at a temperature bLetween ?OOF. and QOOF.

3 The rubber shall have t he highest
rezistance to abrasion vhlch is compatible with
the other characteristics herein spscified,

(d) Rubber Axle Housing Slesves

le The axle housing sleeves, 1f used, shall
be made of natural rubber, 60 duvrometer, subject
$o the permanent set test given in (b)(2) above,

(e} Rubber Door Edres

1o All U-ghaped door edges must be made of
nqtural rubbere

2. They shall be fres of major defeots of
material and workmasships A slichtly roughened
surface shell net be considered a defsct.

3« The Manufacturer shsll suprly test

equipinent and test specimens, and shall psrform

Sy

at tis expense such tests as are gspecifled here-

3
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4, v%men fabric fusert is omitted, the Menu-
facturer shall furnish an adequate numbsr of test
pisces 6-” X 6" x 3/32" of the sere nateriel as
used in ths door edges and with equivalent cura.
Theas pieces shall be 80 selected that they are
rapresenuut*ve of each batch of rubbasr used during
the production of the order, and thore shall be at
least oné B8t of test pleces for every 400 door
edges, or part thereof.

5. ‘hen using the 6" x 1/2" A.S.T.M. dumbell
type test specimen as given in latest reviasion of
A.S.P.M, specification I 15, lMethods of Sample
Preparatlon {or Phyiscal Teatiag‘of Rutber Product
{(General Rejuirements)®, and in latest revision
of A.8.T.M., spescification D 412, "llethods of
Tension Testing of Vulcanized Rubber™, the tonsile
strength shell not be less than 3500 1lb, per Sq.
in. nor the elonzation iess than 55%.

6, The tensile strength of the rubber shall
0ot be reduced more than 25% when subjected to
96 hours 2f socelerated aglins in en air oven at 700
c {15803.), the aglng end testing beln~ done es
provided in the latest revision ef A.3,T.M. spec-
itication D 573, "lMethod of Test for Acc élera.‘l’ 2d

Aging of Vulcanized Rubber by the Oven Fethod”,

13,11



Rubber for Door mnd Window Sesls snd Glazing Strips

ie All rubber for door =nd window seals and glaz-

ing strips sball be extruded ani shall be frse of
agjor defects of material and workmansnip. This
must be ngturel rabber.

2e The durometer bardness measured with a
Shore Type A duromeber at a temperature batween ?GG
¥, and QDOF. sell be not greater thzn 50,

3. The Manufacturer shall‘ﬁﬁpglv test equip-

ment rnd teet spscimens ond shall perform at his

<8

expense such tests as are specified hereinafter.

UI

4. The test specinmens shall bs cut from the
eXtruded pmaterial, ond at least one tensile strensth
and elongation test and one sceslerated aping test

8n4all be nigde o

Pt

the metesrial used for each car
order of 25 cars or part thersof. If the coupound
or cure, or both, are chapged during the produetion
of materizl for one car order, at least one test of
each type shall be mede for esch different batch,
e en usin: the 6% x 1" A,S.T.M. dumbell
type test specimen (or szaller size if the size of
the part necessitates) by the methods spscified in

13.04(e) (5} for rubber door edges.
» bhe iensile
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(o1}

abrength aad, elongation shall not be less than the
rollowing ¢
ngils Strength Elonzation

Door and window seals 2000 1b/sq, in. 500%
Glazing strips 2700 ib/sqg. in. 450%

8 The tensile gtrength of the rubber shall
not be reduced nore than 25% when subjected %o
acoelerated aging by the methods grecified in

13,04 (E) (8) for rubber door eipgos,

(a) All ssfety glass shall be of the laminated type,
conglisting of two pleces o7 zlass bonded with "Flexigum"
o plasticized pclyvinyl batyral resin membrane
approkinately 0.015" thick and resistant to ultra~

violet 1iight end heat. CGlass used 1n front cab windows

(b) “hen sn individual light is laid on a truly flaé’
surface, the glass shall not indieats a bow of avre
then 0.030" psr lineal foot,.

(e¢) The overlsp of one shest of #lass with regrect
0 the other at an edge shall not excsed 1/327, Corners
and burrse shall be ground smooth and all cdges shall be
seaued,

(A} The over-sll dimensicns of indivicdusl lights
as sup lied shall be held within 1/16" of the dimensions

orisred,
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(e) The bond between ths two sheets of glass snd
the membrane shall be of such guallty that when the glass
is broken by shock, by Swicting or by direct impact,
thers will be no materisl separation betwesn the lom-
inatior

(£} There shall be no sppreciable variation in
color in the individuel lights of laminated plate or
gheet glnss when examined over a wiite bacxpround,

{2) All lignts of laminated plate shall be zo

nearly free from haze that tho laminsted giass'shall
have spproximately the same clarity as a light of tue
sere poninal thickness of plate glass when viewed
azalnst a north light.

(b} Occasional specks of foreign reterial or soratches
are permissible rrovided such specks do not exceed 0.0207
in greatest dinme nsiaﬂs; or scrathces do nob exceed a
total of 3" in leungth, and are not within the central
thrse-quarters of the ares of %he light,

(1) o 1izhts containing unbonded areas {let-

goes) shall be mocaepted.

(3) Safety sheat glass shall produce no apparent

£

(1_,

f"?

¢istortior on a lime at rizht anzles to the plane of
thie glaas.
(k) All questions regarding the aumlity of safety

zlass shall be settlsd by the test methods presoribed
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in the American Standards Association's latest revision of
American Standard Z 26.1, "Safety Code for Safety Glase for
Glazing Motor Vehicles Operating on Land Ilighways.”

#ire ané Cable

(e} Conductor Material
l. All coaductors shall be o0f soft annenled copper,

properly tinned, =nd shsil have the

i

properties amd
characteristics specified in the latast revision of
LeS3eTeM, specifications D 27,
2. Wires for control and suxiliary circuits shall
a0t be smeller than o, 12, except for svecial apparatus
. such as heat or wentilation control ecuiprent, whers
special types of wirss sre recomuended for uss by the
Lanufacturers for intercommection of their vario ua pleces
of scuipment,
{b) A paper separator shall ke ugsed betwesn copper and
rubber insulatioh, except that ths scparator may be omitted
if a free stripping type of insulation is used., ™= naper
separator 1s not required on ssbegtos insulated wire ang
cable.

(¢c) Rubber Insulation

revision of A.S.T.Me speeification D 755, "Insulate
#ire end Cables
2« The thickness of rubber insulstion and the nunbsr

and type of coverinss over the insulation shall be as

13615



{a)

glven or recommended vy the electrical manufacturers

approved by the Company, but not less than ths
dimensions indicated by the A.3.T.MM. specifications
referred to hersin.

Se Braids or sheaths used with rubber lasulation
shall be at least equal to A.S.T.M standard brzid
or sheath compourd as covered in the latest revislon
of A.,8,7.M. spocification D 27 or D 758, DIraids
ghall be thoroughly ssturnted with black flare
rotarding cnd mdsture resisting compound.

4, Motor lead terminesls chigll have rubber insulse

paragraph (1} above.

¥ -

tion of the typs spegified in

5. An oil resistant synthetic Jacket which has
been approved by the Undsrwriters' Laboratories
Tor car and trolley bus wiring shell be used for
the outer jacket of tracg brake and motor leads.

8. All insulated wire and cable shall meet the
Underwriter's approval.
Asbestos Insulatlion

1. The thickness ¢f the conponent parts of
asbestos insulation shall be as given or recoruend-
ed by the electrical manufacturers approved by ths
keilrond. The minipum thickiuess shall be not less

than 90% of tihe uverage thickuness.

2, Felted ashestos or braid shall consist of best

13,16



quality, leag-fibre, chrysstils asbestos corwercially
frae Iron forelgn particles of dirt, cotton seed =nd
uptallic oxides. It gnall be wall carded tc pravent

iumps and irvegularitiss in the finilshed cabls.

-

After extraction of inpresneting ocompound it shail
sontaln not less than 80% by welzht of aasbesios.
The total iron conbtent sigll 0L exceed 4% by weight
of esbesios mnd the maanetic iron content shall not
gxcead 2 by welght of asbestos,

Be The folted ashestos shall be applied fo Yo
B zmcotﬁ wall of aniform tinlcxnesawdth the condustor
well-oentore It ﬂF911 be thorouzshly Aried ond
completely saturated with a flame, neat snd molsture
rogslatine cosfpound, This compound shall retgin its
initial guglitinse during the normal 1ife of the eable,
The coupound shall develop no injuricus chemical setien
within itgelf or vith any caponent pyfta of Bhe coOite
pleted oebls, =

4, Vgrnishad cenbtric ivsulstion in azshestos ingulated
wirgs and ccbles shull consist of o high grade vor-
nighed cloth, substantially free from blisters or
other iuporfections, epplied with g lubriesting cone
vound beiwsen lavers. It shall oonply in 211 respects
with the requirerents oz varnished cloth outlined
in the latest revision of the “"Standard for Varnished

shed Cabls" of Tnsulatsd Power Cable

s
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B dRLE asbssLn insulated wire and c¢sble shali nech
the Underwriters' approval,

{e} Varaicned cambris insulated cables shgll econform $o

the latect revislon of the "Standards for Varished Cambric Ine

gzlated Cubles" of the Insulated Power Cable Engineers Associp~

tion, and shall meet the Underwriters® asprroval,

{f) The sizes, stranding and types of insulation shall be

suitable for the uses snd type of sa-vice described in these

Specifications.

a7

diring

{a) Canersl
1. The work shall be performed by or uander the
direction of an expericnced wireman, The wireman shall
be provided with approrriate tools for skinning insula-
tion, cutbing, tinning, solderlng and attaching mechane
iesl or compresaion type Ltermmingls to the conductors.
2« Care must bhe teken in removing insulgtion from
the copductor toaavoid nicking of the wire or stramis
of the conductor cavles Vire in ducts ghall be free
cf kinks,

(k) Solder shall te at least emal in guality to that dese
ignated as S.A.E. No, 1, Clags Bs A flux of nop-corrosgsive typs
siall be applied Lefore soldering. An automatic tempsraturse
constrollsd solder pot shail be usede.

(e} Insulating tape or splicing compound siall consist of a

good cuality unvulecanized rubber igsuiation of = minimum thicknes

2418
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of 0.,010" and shall fuse cuickly when spplied. Prictlon tape
shall he made of a good cuality cotton tape filled with a heavy
rubber compound that will resist sging. When properly applied,
al approved polyvinyl chloride elechricsl tape with Bups 3"
type adhesive, 0,007" ovarell thickness, may bs substituted for
the combination of frieticon and insulatdng tapes. The above

natsrisls shall be suitable o

r lge with %the conductor insula-

o

tlon without diescoloring or corroding the copper wires end shall
provida 600 volt insulestion.

{d) 3nds of conduetor: shall be thoroughly cleaned aznd tinned
by immersion in molten solder. Care must be  exarcised to pre-
vent burning the insulation aud exceasive flowlng of the solder
along the comductor, Terminals which are attached by soldering
ghzll be thoroughly cleaned and recontly %inned befors attache-
mant to the condueter.

{e) Conductors may be soldered to. termingls or they may be
attached by rechanlical means wher2 the use of en approved type
of solderless terminal hes been suthorized. Whars posaible the
Vemilual used ghall be of the type which 41l securely grip and
hold the insulation on the conduetor of o, 10 size or smaller,
Conductors which will be subjected to motion relative to the
termninal shall be protected bv suitable xeans to minimize
breaxage ¢f thse conductor ad or near the teminsl,

(f) Motor terwinals shall be attached to the motor leads

either by uneans of an ayproved type solderless coupression
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terminal or with silver-cadzium solder havinz a melting voint

. o , : : s o
of about 740 F, The terminal cup shall contain oaly sufficient

F‘d

wolten golder to 1 the cup after the conductor has besn
{g) ©Splicipg snd Tepring
1. Spliciag of comluetors is not recomended.,
Where 1t is unawidabls, the
epliced Jjoint shall be mechanically 2s strong ag any

other part of the conductor, without use of solder.
However, the joint shall be soldered to insure elec-
trical continuity anéd wiped or filed to remove fins
and burrs of hard solder. Approved sclderless connec-
tors may be used for splicing. The Jjolnt shall be in-
sulated with tape =0 as %o he at lesct scuil

the insulation on ths conductor., The cutside dlavster
of the spliced portion of the cable =fter Lthe tape in-

ulstion is applied giiagll nct excesd the outside die-

i

meter of the unspliced portion by more than 40%.  The
{inished splics sh=all be painted with cne coat of
approved insulating cowpound,

8« A conductor shell be tapped on to another coa-

Guctor only when spproved by the Regilroad and then ithe

f'\;
fdo

1)

——

method of attachment and insulation d rib n

above shall apply.
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(a) The Buiider, and each Manufaecturer shall be +e8Don-
gible Tor the cuality of the welding done »y hi
tion, and all welders exploysd in the naking of weléds on
structurss or mwoducts builﬁ under these Specificatiouns

shall hnve been tested to deterpine thelr sbility Lo oper-

o)

U
e}

te the welding eguipnent to be ad in .sking the types

“

of welds re uired hereunder and t9o produce satisfactor:

(b) The Railroad shall have the right to require the nake
ing of test welds by any operator to determine his abilityi
to produce satisfsctory welds of any given type, The
road shall also have the right to resuire ths making of

test welds to settle any oquestion which ray arise as to

the sultability of any welding zethod or procedure used

ione, 'The recoumesndations of the Aneric¢an

as conteined inp the lates

l'.f,:

t revision of

Guelificution FProecedure™ shall be follow=
ed in the zaxing of tests end the settleument of cther
qusstions which may arise jiereunder reparding welding
mractice.

(o) Before welding of any sort is started, ovarts to

| &

be joined shall be rnropsrly cleansd. All gorrosiocn or

L
feut

rust, oll, water and other forelgn material shsll be re-

moved by an approved process or method.
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(@) All parts which are to be ;oiﬁed by welding shall
be adecustsly supported in proper iaterrelatica by tabies,
Jigs, or fixturss.

{8) elding rod or wire or filler metal shall be chosen
with respect to make, typs and size by Bullder or Manue-
facturer, as the case may be, wioc ghall g ssune full respon=
slbility for the charactsr of the work produced.

(f) Filier metal shall be turchesed in pacierges of con-
venient sizes, and shall be mmsrked with the following

information:

o5

npecification nurber

Diamster

Het Jelgh
This material shall be stored so ss to protect it from
dacage, and so that it can be easily ldentified., TFiller
wetal shall be issued apd handled in such a way &8 to
prevent meteriols of a glven specification being mixed
with those of another specification. ’

(g) In case a guestion soall arise resaerding the suit-

abllity of given elesctrodes, silelding saterial or filler
retal for Whe work covered by the se Specificatlons, the
latest revigion of tha joint Americsn Weldins Soclety

and A.B.T.M, teatative specifications for Pllier Metal,

Iron and Steel, shall vern.
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(nh)} Current, voltage, dlstance, flame and other
variables shall be s0 controlled as to ive a reasonably
smooth weld free of gas pockets, oxide lnclusions, ex-
cessive variations in width and thickness, excessive
wamering, and spattering.

(1) Penetration of weld metal into the bctéoms of
angles and vees, snd fusion st these points shall be
complete. VWeld metzl shall run into the base rietal at
the finished surface of the weld in = smooth curve
approxizateing tengency tc the surface of the base matal
80 a8 to awid sudden change of ssction and resultant
concentration of stresse. .

{3} The methed used ir deposltling weld metal shall
be chosen g0 as t0 minimize warpage snd locxed-up
stresses. To this end, tack welding, sikip welding,

offset welding and other devices and sequences now well

known in the art shall be ussed whera necesssIy.

(k) Parts rotatinz at bich speed znd other parts in W

locked-up stresses serve as a sourcs of dauger shall be
heat treated after weldlag for stress relief. /hen the
base metal contains .03% éarboﬁ or less, thig shall bve
done by hesting the structure slowly in a furnace to

& benpsrature of lIOGOF. to lBOGOF., holding for ons
hour per inch of thickness at that bemperature, and then

o
eooling slowly to at least 280 F. bsfore recoval fronm



the furnace. When the carbon content of the bagse metal
is above 0.3% the annesling temperabure shall be 14350?.
o
tc 1475 F,.
(1) Finished welds which have a thicknese greater

than 1/47 ghall ve made witn at least two beads. The

scale shall be completely clesned off the underlying

ead and surroundins wmetal after cooling and before
the next tead is deposited.

(m) The following reduirements shall be rmet by

’lt\.‘}-‘.A-
ing rod or wire used for tae various types of welding

.
s
o

icated:

DJ

1. PFor msnual electric fusion welding,
electrod es shall be of the heavil% coated,
snislded arc type, uniess oth erwise specif-
jcally approved by the Ballroad.

{2) For automatic slectric fusion welding,
uncosted elsctrode wire uay Ye used when
NECBSSETV «

(n) ¥or carbon arc welding, a shielded carion arc
ghall be used. The method and meterial for shislidine
and the filler wetal, if used, shall bo best suited tO
provide welds of good quelity under the conditions en-
gountersde.

(o) Manual fusion welding by the gas process may be

used in butt welding of shedts 3/32" and less in thlek-

ness and, at the optlon of the Railroad, in other work.
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(p) Spot or Plug welding
l. OSpot or plug weldlng to produce welds which
carry structural stresses, as Tor exanple thoss
fastening side sheets to structural members, shall
be done only with equipment fitted with time,
rrei2t and pressure coatrol,

2, The Builder or Manufacturer shall deterrine

&
L
ol
4
..-hv
b
&
=
et
“:“’\
b
}..«

s

-
O
vi
e
(=]
<

acceptables Tashlon, the
proper setting of the controls and shall then
rrovide agalast upautoorized chanifgoesS.

3. The size, shavpe, and surface conditions of

slectrocdes recuired to give satistactory weldin

o
.

)

ard accentabls finish shell be detemined slmiler-
1¥ and a conplete record made thereaf. Thersafter
fhe elasctrodes shall ve dressed to these conditions
as frequently as the character of the work reculrss,
4. The Bullder or lMspnufacturer shall s¢ trsat
surface marks regulting {rom weldings ax to elinin-
inate 211 visible defects in the finished surfacs.

12.090 Paint and Paintins

{a)} lMaterials and Cenersl Reguirements
l. Tha interior and extsrior cof the car body
shall be painted in asocordance with instructions
of the Railroad as to color scheme, striping

and lettering, usinz products supplied or

(Y‘:
£

recounendsd by the paint Manufacoirer =pHro

i

-t
it
oo
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by the Rallroad, unless modified by the written
reconnendations of said paint Manufacturer, which
shiall 1a turn be approved by the Railroad. The
vreparation of the surfaces, the number of coats,
and thelr method of application shall be as
recommended by the paint Manufaetursr.

2. The entire metal frame sfter.compietion
ghall be sancblasted; cleaned and inwmediately
painted with the first coat of rrimer, If
pleklied and oiled steel is used exclusively,
the caupleted siructure may bs cleaned with solven
or detergent and primed iruwediately therssfter,

3« During construction, the re uirerents of
Section 13.01(p egarding protectionof a1l
nidden swrfaces, ineiuding mstal doors, shall

fully mets, After erection, the interior
shall be given cne coat-of primer with a sealer
coat on the back of tie sheetsg. The underside
of the car shail be sprayed with an apoproved
underconting. This uaterisl must retain its
plaschicity and be resistent to acids, salts,
and alkalis. It must be fire resgistont snd be
capable of softening with a tor¢h for removwval.,
Bquipment cover latohes, hinges ané other moving
parts shall be masked while the undercoatine is

ap _{)liﬁdc

ot
(2]
.

v
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4, Pefore painting ¢f the Tinighed car body
structure, all dents, roughness or other surface
imperfeotions shall be revoved by sitraizatening,
£iling and ganding.

S5 Peinting materisls shall be elthsr brushed
or sprayed as provided hareinselew’or as modified
therefrom by recovmendations of paint Menufacturer.
Each ccat shall be uaiformly avplied over all
surfaces to be covered and shall be {ree from runs,
sags or other spplication defects., Paluobirns shsll
ke done by experiencsd lator, usinpg propsr suuip-
ment under com@etsﬂ supsrvision, Painting of
the coupleted body structure shall bo done ina
clenn dry stmosphere at a ta@iperature not less
than 680 F,

Exterior Painting

lo The entire sexterior, iscluding roof, under-
frame, underside of flooring and equipment shall
be given alt least two caéts of an gpproved priner
after properly clsaning all surfaces. EIExtericr
surfaces excapt roof and underfraome stall then
be piven s coat of an approved surlacer after
which the aurfage shall be properly knlfed and
major imperfections £illed and the entire surflace

properly rubbeds These surfaces shall then receive
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at leaat two coats of‘ ah aprroved synthetio
enagmel or lacquer. The roof guasll be given vtv,o
or more coats of an approved root paint,

2. ZTouipment outside the sar end shall te
palnted the same &s the car body. The end sills,
underfrare, underside of floor end all ecuipment
except control equipment, shall be given one cr
more coats of an approved paint,

3, The control ecuipuwent compartment ghall
receive at least ome coat of sn approved insulat-
1oz varnish and the inside shall be white %o
reflsct light.

4., The battery compartmens gusll be given
one coat of gan approved scid resisting paint.

(6) Imterior Painting

1. The entire interior, except unpainted hard-
ware aad trim, shall be given two cocats of primer,
proper surfacing snd two ooats of synthetic
eneliel or laecquer as described above.

(d) Rust Protection

1. _All gurfaces shall bs completely free of
rust, Scale, greuse and other fareign nuatters
irmedlately vreceding the [irst rsriming eoat.
All joints shell bYe properly sealed with an
a;pﬁ*sved wéter-praofi:zez gompound. £&pot welded

counsctions shgll be thorougily c¢onted with an

>

aporoved spot weld sealar.,
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2. Surfaées ttiat are concenled after assenbly
shall be preoperly cleansad and palnted with Hwo
coats of an approved preservative pairt espec-
ially up to a heighit of one foot froi botton
of gide sill,

3. All sluminum surfaces shsll be given a
coat of an approved zinc chromate paint sand
all jeints between the gluminum aml stesl shall
be sultably insulated with tar paper or an epproved
compound.

{el Trucks

l. The truck Mzaufscturer shell apply one
coat of approved metal primer on mli exposgsd
surfaces 0f truckse <

2. Before installation under the car;”the
Builder shall clean off all accunulated dust,
dirt or other foreizn mabter by means appropri-
ate to the purpose and shall then 8pray a firpal
w / coat of approved truck peint, and air dry.

f : (£} Lettering and Wumbering

1, Lettering and nuuwbering shell be applied
to the exterior apd interior of the car as
directed by the Railroad.

2. Necessary ownership plates with serlal
nurkers and Builder's name plates siall be

farnished,
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