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UNITED STATES

PATENT OFFICE.

WILLIAM H. WARD, OF PITTSBURG, PENNSYLVANIA.

MEANS FOR~WARMING~ RAILWAY-CARS BY STEAM.

SPECIFICATION forming part of Letters Patent No, 264,913, dated September 26, 1882.
‘ ‘Application filed January 19,' 1881, . (No model )

To all whom it may concern :

Beit knownthat I, WiLLIAM HENRY WARD,
acitizenof the United States, residing at Pitts-
buarg, in the county of Allegheny and State
of Pennsylvania, have invented a new and
useful Means for Warming Railway-Cars by
Steam, of which the following is a specifica-
tion.

My inventicn relates to improvements in
warming railway-cars in train by eontinuously-
connected . pipes, using steam as the heating
medinum. For this purpose I usean independ-
ent steam-generator located in the ear next in
rear of the locomotive-tender, from the tank
of which it is supplied with water. I provide
three different and independent ways for ef:
fecting this supply for the purpose of insuring
a positive feed to such steam-generator at all
times, whether the train be standing or in mo-
tion. For this purpose I employ the usual
locomotive pump and injector, each having

suitable connections with the independent

steam-generator and with the tender-tank, and
a seeond injectorupon suchindependentsteam-
generator having direct. connection with the
tender-tank, The first two of these supply-
connections are under the control of the engi-
neer,and theinjectorof theindependent steam-
generator is exclusively under the control of
the person in charge thereof. These several
independent ways of supplying-this steam-gen-
erator become important matters in the use
of such a generator; so that it may be supplied
with water under any cirenmstances when the
rain is made up. Continuously -connected
pipes extend from thé exhaust-connections of
the locomotive throughout the train and from
the heating supply-pipes, which are; also con-
nected with the independent steam-generator,
which may be used as the primary means for

.warming the carsofthe train, using theexhaust-

connections as auxiliary means for supplying
steam for this purpose in severe cold weather

and in long trains, while with :short. trains

eithier will answer the purpose.. The supply-

pipes are also connected directly with the
steam-chamber of the locomotive-boiler by
suitable connections, the object of which isto
furnish a third means by which the train-pipes
may. be supplied with steam, so that when the
train is standing the live steam may be util:

ized by sending it through the supply-pipes,
especially in very cold weather, and in this
particular these separate steam-connections
for the supply-pipes give very important ad-
vantages in insuring the proper warming of
the cars. These several meauns also provide
against a contingency in the event of an acei-
deunt to the locomotive or to the independent
steam-generator, and thus afford positive alter-
native means for warming the several cars of

the train. Lach car of the train is intended to:

be provided with steam-supply pipes, having
warming - pipes conunected therewith, one at
each end of the car, and extending aloug each
side of the car in opposite descending planes
above the floor and beneath the seats, terminat-
ingeachinaperpetual discharge atthe endsop-
posite theirinlet. 'The object of these separate
receiving and discharging pipes is to effect the
uniform warming of the cars of the train, and
to allow of the slow escape of the water of .con-
densation and of the steam which bas imparted
its heat, and thereby keep up a continual sap-
ply of fresh steam in the warming-pipes. These
warming-pipes, thus receiving the steam and
discharging the waste and the water of con-
densation from each car,are provided with sait-
ableregulating stop cocks or valves at their re-
ceiving and outlet ends, whereby the warming-
pipes of any one or more cars can be cut outat
pleasure from the others without interfering
with the warming of cars in therear of the car
or cars in which the flow of the steam had been
cut off from the warming-pipes. The supply-

pipesare provided with suitablecocks or valves -

at each end of the car inside of the coupling-
joints, so as to stop the flow of the steam at
the end of the. train, and without regard to
which end of the car is coupled. The supply-
pipes are suitably protected by non-conduct-
ing covering to prevent radiation of the heat,
and are preferably arranged at the top of the
cars, and are provided with metalli¢ couplings,
so that there will be no-depressionsin the lines
of these sapply-pipes for the collection of wa-
ter caused by condensation, and bhence the
flow of the steam will be uninterrupted.

To enable others skilled in the art to con-
struet and use my invention, I will now pro-
ceed to describe more fully and specifically the
several matters which constitute my improve-
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ments in the heating appliances for railway-
trains.

Referring to the accompanying drawings,
Figure 1 represents in elevation a ldcomotive,

-its tender, and a portion of the car in which

the independent steam-generator is located,
showing the connections of the supply-pipes
with the steam-chest exhaust-pipes of the en-

gine, and also the pump and injector-pipe con-.

nections with the independent steam-genera-
tor; Fig. 2, a top view of the same; Fig. 3, a
horizontal section of so much of a car-body as
shows the connections of the steam-supply and
the warming pipes; Fig. 4, a cross-section of
the body of a car, taken on the line zz of Fig.
3; Tig. 5, a vertical section of a portion of two
car-bodies, showing the supply-pipes in un-
coupled position. Fig. 6 is an enlarged sec-
tional view of the coupling end of one of the
supply-pipes; Fig. 7, a similar sectional view,
showing the coupling ends of two of the sup-
ply-pipesin coupled positions,and Fig. 8 shows
a portion of the insulated supply-pipe.

In carrying ont my invention each car is
provided with one or more steam-supply pipes,
preferably two, one on each side of the car;
bat a centrally-arranged pipe may be used.
These supply-pipes ¢ ¢ may be arranged out-
side upon the top of the car or inside along
the ceiling, and are of suitable capacity—say
from one and a half to two and a half inches
interior diameter—and they extend sufficiently
beyond the ends of the car to be properly
coupled. They arecovered with suitable non-
conducting substance or material to prevent
radiation of heat. These pipes therefore serve
only tosupply steam tosuitably-arranged pipes
in each car.

The arrangement for the warming-pipes is
such as to warm the car from each end by the
flow of the steam in opposite directions on
cach side of the car. TFor this purpose the
warmiog-pipes H and I are non-insulated, ar-
ranged separately on each side of the car—
that is, one has no connection with the other.
The pipe H on one side connects with the sap-
ply-pipe @ at one end and inside of the car by
a vertical branch, b’, and extends along the
floor by the side of the car and by bends 0?
beneath each seat, and with a gradual descen’t

termivates in an open end, b%, at the opposite
end of the car, while the warming-pipe I on"

the other side of the car conneets by a verti-
cal branch, b/, with the supply-pipe on that
side at the end of the car at which the warm-
ing-pipe first described has its open termina-
tion, and extends along the floor and beneath

_the seats, and terminates with a gradual de-
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scent in an open end, % at the opposite end
of the car, so that the flow of the steam throngh
the warming-pipes is from each end of the car,
and in opposite direction therefrom, to pro-
duce a more comfortable and uniform warmth
in the car, the temperature being regulated by
cocks or valves. The open ends 0° of these
warming-pipes are provided with cocks %, by

261,913 .

which to allow of the escape of the water from
condensation and the slow discharge of the
steam which has given outits heat, whereby a
uniform temperatureis maintainedin said pipe.

The supply-pipes of each car are provided
with cocks ¢ or valves near each end, by which
to stop or to regulate the flow of the steam
when required. The warming-pipes H and I
therefore must be connected with the supply-
pipes at a point just at that side of the cock ¢
that will, when open, allow the steam to flow
from said supply-pipe into the warming-pipe.
At such junction the warming-pipes are also
provided with stop-cocks d, by which the heat
can be regulated in or cut off from any one or
more of the cars of the train without stopping
the flow through the supply-pipe. The bends
0? of the warming-pipes form bows which are
supported at their parallel sides by sunitable
foot-rests, 0% (shown in TFigs. 3 and 5,) and
which are provided with top openings to form
a grating for warming the feet.

Provision is made for supplying steam to the
supply-pipes by three separate and independ-
ent connections therewith. The first and pri-
mary means is by connecting said supplying-
pipes with an independent steam-generator, A,
located in a car, B, a portion of which onlyis
shown in Fig. 1, and which generator is sup-
plied with water from the tender C, a portion
of which is also shown in Fig. 1. A second
and anxiliary means is by connecting said sap-
ply-pipes with the exhaust of the steam-cylin-
ders, and a third auxiliary means is by suit-
ably connecting said supply-pipesdirectly with
the steam-chamber of the locomotive-Doiler.
These auxiliary means are provided for use in
case of emergency, such as accident to the in-
dependent steam-generator, or the failare of
such generator to sufficiently warm the train,
in which case a portion of the exhaust-steam
from the engiue is utilized to assist the steam-
generator in warming the cars of long trains.
In the event of the detention of the train,
when the exhaust-steam cannot be brought
into use, {then live steam from the locomotive
steam-chamber is ntilized to assist the steam-
generator in keeping up the temperature in
the cars of the train, and thus make good use
of the steam which would otherwise be wasted
through the blow-off valve. Of the primary
means the steam-generator A is connected with
the supply - pipes @ by a pipe, ¢, from which
leads a cross branch pipe, ¢/, to the supply-
pipe on the opposite side, as shown in Figs. 1
and 2, The pipe ¢ is provided with a cut-off
cock, ¢%, Fig. 1, by which the steam is either let
into the supply-pipes or is cut off, as may be
required, while cocks ¢® are placed in the sup-
ply-pipes in front of the connections there-
with of the pipe e, as shown in Figs. 1 and 2,
for the purpose of directing the steam into the
supply-pipes of the cars of the train when the
cock ¢” is open. This steam-generator A may
be placed in the baggage, express, mail, or
combination ear, while on trunk lines and long
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trains it might be found desirable to have a
car especially for such independent steam-gen-
erator and the fuel therefor, and in which a
water-tank may be provided for supplying said
generator in case theengine-tender should nof
be connected with the train.  This independ-

ent steam-generator is provided with a fire-
proof enveloping-case, D, having a base-plate
upon whieh is placed the steam -generator,and
the whole is secuarely fastened to the floor of
thecar. The enveloping-caseis provided with
a safetv-door, E, which, when closed, securely
locks the generator-door E/, and a smoke-pipe,
T, passes through the enveloping-case and the
top of the ear. From the junction of the pipe
¢ with the supply-pipes the latter are extended

to and connéet with the steam-exhanst of the .

locomotive-cylinders: ¥/ by the continuations
a’ of said supply-pipes, said pipe-continuations
a’ having couplings «®> at “their crossings be-
tween the generator-car and the locomotive.
These supply-pipe continunations a are tapped
by a cross-pipe, a®, which .1s connected by a
branch pipe, a*, with the steam-chamber of the
locomotive-builer G, and when it is desired or
necessary to use live steam from said steam-
chamber cocks a?, placed insaid pipes ¢’ in ad-
vance of the cross-pipe ¢®, must: be closed. to
direct the flow of the live steam into and
through the supply-pipes to warm the cars of
the train when the cock «f in said branch-pipe
at is open.

Having now described the means by which
the cars of the train are warmed to a‘comfort-
able degree of temperature, L will now de-
seribe the means by which the independent
steam-generator is supplied with the necessary
quantity of water.  For this purpose the- in-
jector f of the locomotive-boiler is connected
to the tender-tank by a horizontal pipe, g, and
its flexible eoupling-pipe ¢, through avertical
suction branch pipe, ¢ which is-provided with.
a cock, ¢%, by which, when open, the injector

can sack water from the tender-tank through-

sald pipe g ¢ into and through said injector
into a feed-pipe, g4, which by itsflexible conp-
ling-pipe eonnectiors ¢° leads into the steam-

. generator A. This is effected by a pipe, %,
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counecting the injector fwith the steam-cham-
ber of the locomotive-boiler, and which has a
cock, 7/, whicly, when opened, allows a force of
pressure stcftm to pass through the pipe hinto
the injector f,and thus force the water irom the
tank intothe pipe ¢g* and thence intothe steam-
gencratorA To dothls however, the cock A%in
said pipe J must be closed and the cock A2 in
said pipe g*opened. This nse of thelocomotive-
boilér injectoris especially for filling the steam-

generator A upon the making up of the train;

but when the train is in motion this.supplying
of the steam-generator A with feed-water is
effected by the locomotive-pump through . the
pipe g, which has its connections with pump 4,
and which; through said pump, connects with
the pipe g%, which leads to the steam-generator
A,asaiready described. Inusing said pamp,

‘however, the injector-connection with said pipe
¢* must be-cat off, and also the cock ¢ of the
ump-boiler feed-pipe %, and it will be under-
stood that these connecﬂom are independent
of the pump-boiler connections, which it is un-
necessary to describe.
As the attendant of the steam- venerator A
has no control over the locomotlve injector or
pump when the train is moving, it is necessary

-that he should have some means within hiscon-

trol by which feed-water from the tender-tank
can be supplied, and he docs this by means of
an injector, 4, on the generator A, from which
injector a flexible hose-pipe, %, leads into the
tank, as shown, so that when feed:water is re-
quired in the generator A he turns the inject-
or-cock [, Tigs. 1 and 2, drawing water there-
by from the tank as may be required from time
to time.

The supply-pipes are connected between the
cars by stiff couplings,which give freedom for
the vibrations of the cars. The coupling is
made stiff for the purpose of avoiding sag-
bends and the collection of water from conden-
sation therein when the cars are coupled, and
which wouldinterrapt the flowof thesteam. It
consists of two separate pipe-sections m m,
whichare jointedtotheendsof the supply-pipes
by sectionsofhollow hemispheres, oneof which,
n, is screwed upon the end of the supply-pipe,
and the other, #/, is formed with the pipe-sec-

‘tion m, and is adapted to fit within the section

n with a ground or packed joint, and when so
fitted is confined by a serew-section, »?, which
forms an extension of the fixed screw-section
n, within which the pipe-section m has a uni-
versal-joint play to accommodate the vibra-
tions of the ears,  The pipe-sections m thus
connected do not telescope with each other nor
complete the coupling, but are of a length less
a few inches than the distance between the
ends of the snpply-pipes, so that they always
stand separated at their free ends when the
cars are coupled in train.  To support and en-
velop these separated ends of the pipe - sec-
tions m i, I employ a sleeve, o, fitted upon one
of the pipe-sectionsm,upon, which it is adapted
to be slid back out of the way in coupling the
cars, and to be slidount over the separated ends
of the joint-sections m m when the cars are
coupled This sleeve has a suitably-packed
joining with its supporting joint-section m and

.with the other section m when serving its sup-

porting and enveloping fuunction, and such
packing may be placed in circumferential
grooves, as shown at p in Figs. 6 and 7. The
sleeve o'is provided at one end with spring-
catches ¢ ¢,adapted toenter holes in thesleeve,
and a circumferential groove, ¢/, in the jcinb
pipe-section m, by which to hold the sleeve in
position longitudinally when covering the sepa-
rated ends of said pipe-sections m and sup-
porting them, as shown in Fig. 7.  These

spring-catches I prefershould bethumb-levers,
arranged so as-to release their retaining end
when the sleeve is to be shoved back over its
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supporting - section in uncoupled position, as
shown in Tig. 6. A jacket, », fixed to and ex-
tending from the end of the fixed joint-coup-
ling », serves as a cover for the sleeve-support-
ing section m when the coupling is made. The
other joint-section m may be protected by a
non-conducting covering, s, up to the point at
which the sleeve covers it when coupled. The
outer end of this jacket » is turned inward to

10 join the sleeve o, and at this turn there are

openingsr?,to allow ithe thumb-levers ¢ to pass

~ out with the sleeve in enveloping the jo'nt-see-

tions m, and thus expose the thumb-levers for
releasing their lock, as showan in Fig. 7. These

15 joint-sections m m, when ancoupled, are sup-
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‘ported by depending links or straps # from

straining their joints.

" Each end of each supply-pipe of the cars is
provided with a suitable cock or valve, ¢,which
is used for either feed or cut-off, and by this
means the heat is prevented from escaping at
tbe end of the train.

- It will be understood that when the train is
completed and the connections are made the
steam pressurein thesupply-pipeswillbeequal,
or nearly so, throughout the train, and that the
cocks of all the warming-pipes being open the
steam will-enter them as it passes through the
supply-pipes, and thus afford an equal or
nearly equal degree of temperature in all the
cars of the train. :

1t will also be noticed that the sleeve which
unites the separated ends of the joint-sections
of the supply-pipe couplings is carried by and
locked to oue of said sectious, so that when
the coupling is made the said sleeve will have
a free movement upon the other joint-section
to accommodate the longitudinal play of the
cars. . :

I have described the warming-pipes as re-
ceiving and diseharging at opposite ends of
the car; but it is obvious that they may be re-
turned and discharge at the same end of the
car at which they receive the steam.

As the stiff coupling is made the subjeet of
a separate application for a patent by me, it is
not specifically elaimed herein.

I claim— ,

1. For warming railway-cars by steam, the
combination of an insulated supply pipe or
pipes, @ @, in each car, adapted to be made con-
tinuoas in the cars of the train, substantially
as described, with non-insulated warming-
pipes O and I in each car, receiving from said
steam-supply pipes and having their discharge
terminations outside of said car, substantially
as described, for the purpose specified,’

2. For warming railway-cars by steam, the
combination of an insulated sapply pipe or
pipes, aa,in each car, with non-insulated warm-
ing-pipes H and I, connected with said supply
pipe or pipes at opposite ends of the ear, and

- extending.inoppositedirections from their con-

65

nected ends, terminating in open discharge
ends, and having no connection with the warm-

ing-pipes of the next car or ears, the said snp-

ply pipe or pipes being continuously connected
throughout the train when the cars are coupled,
substantially as described, for the purpose
specified.

3. Tor warming cars by steam, the combi-
hation of an insulated supply pipe or pipes, a a,
with non-insulated warming-pipes H and T, con-
nected with said supply pipe or pipes at op-
posite ends of the car, and extending in oppo-
site directions from their connected ends, ter-
minating in open discharge ends, and having
no connection with the warming-pipes of the
next car or cars, the said warming-pipes pro-
vided with cocks or valves d )* at their receiv-
ing and dischargingends, respectively, the said
supply - pipes Leing continuously connected
throughoutthe train when the carsarecoupled,
suabstantially as deseribed, for the purpose
specified. )

4. In warming railway-cars by steam, the
combination, with a supply pipe or pipes,sub-
stantially as described, of the pump ¢ on the
locomotive, the independent steam-generator
A, arranged in a car which is in rear of the
tender of said locomotive, suitable pipe-con-
nections, e ¢/, and cock ¢? for connecting said
supply-pipes with the steam-chamber of said
generator, and suitable pipe-connections and
cocks, g* ¢° i’ k?, whereby said pump and its
connected tender-tank are put in communiea-
tion with said independent steam-generator,
substantially as described, for the purpose
specified. :

5. The combination of a steam-snpply pipe
or pipes, provided with suitable couplings for
train-connection, with an independent steam-
generator, A, arranged in a car which is in
rear of the tender of the locomotive, suitable
pipe-connections, ¢ ¢/, and cock ¢ for connect-

ing the said independent steam-generator with _

said supply-pipes, the injector f of the locomo-
tive-boiler,suitable pipe-connectionsand cocks,
g9 9 9* ¢°, for connecting said injector and the
tender - tank, and suoitable pipe-connections
and cocks, ¢g* ¢° 1* b3, for connecting said inject-
or and said independent steam-generator A,
substantially as described, for “the purpose
specified.

6. The combination of a steam-supply pipe
or pipes provided with suitable conplings,
whereby they are made continuous throngh-
out the cars of the train, with an independent
steam-generator A, arranged in a car which is
in rear of the tender of the locomotive, suita-
ble pipe-connections, e¢’, and cock ¢2for putting
the steam-chamber of said independent gen-
erator in communication with said sapply-
pipes, the'injector j of said generator, and suit-
able pipe and cock connections, & I, connecting
said injector direct with the said tender-tank
and with said independent steam-generator,
substantially as described, for the purpose
specified. :

7. For warming cars by steam, an insulated
supply pipe or pipes, a @, provided with suita-
ble couplings for train-connection, and non-in-
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sulated car-warming pipes H and I, connected

therewith, substantially as described, the in- .

dependent steam-generator A, arranged upon
a car which is in rear of the tender .of the lo-
comotive, the injectors fand j and the pump
%, and suitable pipe- connections and cocks
therefor, connecting with the said independ-
ent steam-generator and with the tender-tank,
substantially as described, for the purpose
specified. ‘

8. The combination of an insulated steam-

. -supply pipe or pipes, provided with suitable

15

20

couplings - for frain-connection, and non-insu-

lated car-warming pipes H and I in each car,.

receiving from said supply-pipes and discharg-
ing from each car, as deseribed, with suitable
pipe and cock connections, ¢/ ¢! S, connecting
said ear receiving and discharging warming-
pipes with the steam-chamber of the locomo-
tive,snbstantially as described, for the purpose
specified.

9. For warming cars by steam, the combi-

nation of an insulated supply pipeor pipes, «
@, provided with suitable couplings for train-
connection, and nou-insulated car- warming
pipes H and I, connected therewith, substan-
tially as described,with theindependentsteam-
generator A, arranged upon a car which is in
rear of the tender of the locomotive, the pipes
¢ e’ and cock ¢ &, the pipes ¢ &/, and the pipe
a* and cocks a° and af, the said pipes connect-
ing the steam-generators A and G and the
exhaust-ports of the engines with the said
supply-pipes when the cars are coupled, sub-
stantially as described, for the purpose speci-
fied, :

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

W. H. WARD.

Witnesses:
A, E. H. JoHNSON,
J. W, HAMILTON JOHNSON,
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