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Yo all parts of the car and gradually radiates
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70 all whom it may concern: . o
Beitknown that I, EDwARD E. OLD, a citi-

zen of the United States, residing in the city,
county, and State of New York,have invented

certain new and useful Improvements in Car-
Heating Apparatus, of which the following is
a specification. o
“I'hig invention relates to that class of car-
heaters wherein a coil of pipe containing a
suttable liquid is extended through the car
and communicates with the heating-coil ar-
ranged in a stove or steam-heater. Heatisim-
parted tothecoil in said stove orheater to set

- the column of Iiquid in the circuit into circu-

20

lation,and byits circulation it carries the heat

1t from the circulating-pipes. Heretofore it
has been customary to provide one such coilin
a heating-stove in communication with only
one cireuit of pipes throughout the car. This

‘involves the disadvantage that the radiating-

- surface is always the same, there being no

40

40

means for reducing the radiating-surface in
- mild weather andincreasingitin cold weather,
as is desirable. _
given length of radiating-pipe to control the

It is impracticable with a

radiation of heat by accelerating or retarding
the rate of flowof theliquid. Ithasalso been
proposed to provide a heater with two coils,
both heated alike by the fire, with two radiat-

ing-circuits in connection with the respective

colls; but with this econstruction also the radi-
ating-surface is always the same, since when

- the heater is used at all both circuits are

35 alwaysin action.

“According to my pI'éSéﬂbiIlV@ﬂti@ll 1 sub-
divide the radiating-pipe into two' distinct
coils or liquid-ecircuits, both heated by one

heater, and I provide the stove or heater by
preference with two separate spiral coils or

~ worms, which are connected in the two cir-

- car, which suff

50

cuils, respectively. When there is a fire in
the stove, both coils are heated alike, but by
- means of a valve in either circuit the circu-
lation therein may be stopped or short-cir-
culted and one circuitalone be used to heatthe

ces in mild weather, while in

cold weather both circuits will be employed.
T'oprovide for heating by steam when the fire
in the stove is extinguished I form the spiral
coils or worms in the stove each of two pipes,
~ the smaller being inserted within the larger

and coiled together, and Iintroduce steam into
preterably the smaller pipe, leaving the an-
nular space between the smaller, and larger

bipes to constitute the liquid-passage in com-

munication with the pipes of the liquid-cir-

-cuait. Theadmission of steam into the steam-

pipes of the two wormsisgoverned by valves,

so that when heating by steam only one of the
worms need be heated, the steam-pipe lead-

6o

Ing to the other worm being closed, which

will be the case in mild weather.

- Where a stove or heater is employed, it is

arranged usually at one end of the car and
usually radiates enough or mnearly enough

heat to suitably warm the car atthat end. Or-

dinarily the radiating-pipes of the liquid-e¢ir-
cuit are arranged uniformly throughout the

car, so that the hottest portion of the pipes
| as they emerge from the heater radiate the
‘greatest heat nearest the stove where the car
1s already partially or sufficiently warmed by -
the stove itself, thereby heating the end of

the car containing the stove to-a greater de-

gree than the remote end, which is left com-

paratively cold. My invention overcomes
this disadvantage by arranging the pipes of

tord a reduced radiating-surface adjacent to

the stove and an increased radiating-surface

In the remote portions of the car. For exam-
ple, each circuit on leaving the stove passes

by asingle pipe to the farther half of the car,
where it is arranged in such manner by coil-

ing back and forth as to afford a radiating-
surface approximately four times that of the

where itisagain coiled to provide an extended

radiating-surface through the half of the car
‘at the end of which the stove is arranged;
but as the circuit has already lost the greater
| part of itsheat by radiation the heat radiated
‘In this end of the car is much less than that

in the farther end, so that the tendency to
overheat the end of the car containing the

each liquid-circuit in such manner as to af-

30

single pipe. It then passes to the opposite
i side of the car and returns to the middle,

9.0

stove 1s practically overcome. The two cir-

cuits have thelr 1‘a.d.iarti'n-g-coils on opposite
sides of the car, the oneon oneside at oneend

and on the other side at the other end, and

the other in the remaining spaces; but the

hottest portions of both radiating-circuits are
| confined to a reduced surface on leaving the .

100
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stove and present an extended surface only

at the farther end of the car, until by radia-

tion the temperature of the liquid isreduced,

whereupon it returns to the radiating portion

s of pipe in the end of the car containing the
stove.

Figure 1 of the accompanying drawings is

a diagrammatic plan showing the floor of a

railway-car with the liquid-radiating circuits:

arranged according to my presentinvention.
Fig. 2 is a vertical longitudinal section show-

IO

ing the respective steam -and liquid pipes in
and adjacent to the heater, the latter being

partly broken away and dissected toshow the
pipes. Fig. 3 isa diagrammadtic view showing
the circuits applicable toa parlor-car, the re-

spective radiating - pipes, howewver, which

stand -one above another, as shown in ig. 9,

being here shown side by side as thoughlaid

upon the floor, in order to make the circuits
clear. Fig. 4isavertical longitudinal section
showing thearrangement of pipes on one side

20

of the ‘carin ‘the-system shown in Kig. 3. Tig.

-

section on the line ¢ 6 in Tig.-5.

In Figs. 1,2,8, and 4 the liguid-cieculating
pipes ‘of thetwo-circuits are distinguished by
30 bheing ‘shown, the one black or darkly tinted

and the other white ‘or lightly tin'ted.

Tiet A designate a heater ‘of any suitable .

form, which may be the well-known Baker
heater.
35

radiation.
4.0

worms heine lettered € and ‘¢, respectively
o 3 y

in Pig. 2. Om'emerging from the upper part

of 'the hesaterithe pipes pass upwaidly, as-at

45w, Tig. 2, andenter the ustal expansion-box
D, whende pipes ‘b ' pass downwardly to-or
Teneaththe floor of thecarand: constitute'the

most highly-heated portion of thecircuit.

"The c¢ircuit B consists of 'a pipe ¢, Teading

so from ‘the pipe b to ‘the middle ‘or farther end

of ‘the car. In 'the farther half of thewcar the:

_ k ford-an-ex-:
tended radiating-surface in what may e
called, forthe sakeofdistinction a*‘radiator,”
The pipe then crosses the -car’
transversely -at e-and passes at Jf in a‘single
pipe-to the ‘opposite half -of ‘the-car, in which-
it 1s‘coiled into ‘a second radiator, lettered g,
after which the pipe réturns to the bottom:of
r.  In:gimilar manner the civeuit B
‘consists ‘of a pipewwhich crosses directly from
the «@own-pipe b’ to the ‘opposite :side of ‘the.
car and ‘extends ds ‘a pipe ¢ to the middle-or.
farther half -of 'the car, where 1t :is coiled to:
It-then crosses’the car-at:

pipe is coiled back and forth to -af

s5 lettered d.

6o the heater.

65 form a radiator d. 15
e’ extendsbacktothemiddleat s ,andisecoiled

into a radiator ¢', from which it reénters the |

| heater.

5 ig a transversesection:on the line-5 & in Hig. .
1, 'showing the arrangement for passing the
pipes across the car. Fig. 6 is-a fragmentary

_ _ . | Teand .
B and B arethe two liguid-circuits-consist-
ing-each simply-of a pipe of suitable sizecar-
tied throughtheicarand bent back and forth
where ‘desired to afford the propersurface for
The coolend of eachof these cir-
cuits enters the lower part «of the heater.A -
and s coiled ‘therein into a ‘worm, ‘the two

Thisarrangement of pipesis clearly
shown in Fig. 1, where the pipes are bent
back and forth in loops beneath the seats,
which arrangement is suitable for ordinary
passenger-cars and for sleeping-coaches, and

| in Fig. 8, where the pipes are coiled longitu-
dinally one pipe above another, as shown in

Figs. 4 and 5, which is the arrangement em-
ployed on parlor or drawing-room cars.

The pipes ¢ ¢’ are most highly heated, but
afford only a limited radiating-surface, while
the radiators d d' radiate the greater portion
of heat into the half of the car remote from
the hreater A. The circulating liquid after be-
ing partially cooled returns and in the radi-
ators g ¢’ radiates hreat for heating the-end of
the car ‘econtaining the stove.

Tn making the heater A a steam-heater as
well as-a stove-heater I employ by preterence
the construction of ‘combined coils or worms
claimed in my Patent No. 388,772, dated Au-
gust 28, 1888. According to thisconstruction
the ‘coil -or worm consists of two pipes, the
smaller inserted within the larger and ‘colled
together into a spiral, the smaller being by
preference the steam-pipe ‘and the larger the
pipe in iconnection with the liguid-circuit.
This construction is shown in the dissection
of the pipesin tig. 2. Fromthe main steam-
pipe E, extending longitudinally through the

train, a branch pipe T leads into the ‘car and

is «divided inte two brawnches ‘G :and G, re-
spectively, provided with regulating-valves

These pipesiG and'G' enter the up-
per or emerging :ends of the worms C ‘¢ and
pass spirally ‘through them, emerging from
them at ‘the lower or entering ‘ends of ‘the
coils, as'shown in Fig. 2, where they are fitted

with check-valves 27, respectively, ‘to pre-

vent backflow, -after which the two branches

reunite in a pipe G? which passes ‘down

thireugh the floor:of the car:and is fitted with
suitable means fordrawing off 'water ‘ot -con-
densation. These ‘consist, preferably, of a

goddiment wdll or ichamiber I and a thermo-

static trap 1 of the constructions now well
known fin the art inicennection with the old
system :0of car-heating.

In mild weather only :ene coil—DB, for ex-
ample—is used for heating the:car. When
heating by «a fire in the stove, both worms C
and ¢ are heated, which would :eause a cir-
eulation im both -coils; bu't to prevent ‘this
and.consequentoverheating-of the carone-of
the ‘circuits—B’, for example—may be pro-
vided with a:shunt or short circuiting pipe 7.
(Shown in-dotted lines in Pig. 2.) By-open-
ing:a valve 5 therein the liguid may-circulate
in this shiant instead of through the «entire
liguid-cireuit, thereby practically preventing
ccirgulation in ‘the latter. "When heating by
steam'theheatis regulated bythe valves A7
By opening both steam will‘heat both worms,
and a-circulation will be maintained in both
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cirenits B B, which will keep ‘the car warm

in cold weather. JInmild weatherone of the
valves-h I/ is:-closed, so that the worm corre-




- sponding therewith is not heated, (except to |
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a slight degree by radiation from the other
worm, ) and the one circuit the worm of which

- 18 heated serves to sufficiently warm the car.

When using only one worm, the steam pass-
Ing through its pipe G or G’ on entering the

- pipe G* tends by its pressure to flow back

10

Into the steam-pipe of the other worm: but
this is prevented by the check-valves 4 v,
which prevent any such backflow, so that
the heating is confined to the one worm into
which steam is admitted by the valve lvor A/,
This construction of reuniting the two

~branches g ¢’ and providing them with check-

valves 27’ enables both branches to drain into

the one sediment-well H and automatic trap I
instead of requiring a separate well and trap

- for each branch of the steam-pipe, as would

20

otherwise be necessary; but such separate
well and trap may be used for each branch, if

~ preferred.

~ clreuits, which I

The two coils C ¢ ma,y ha,v_é their water-
pipes a ¢’ joined together, so that both enter

the one expansion-box D, and one return-

pipe may descend therefrom, branching into
the two pipes 0 U’, as shown in Fig. 2. This
results in a commingling of the liquid of both

~ disadvantageous when only one circuit is in

30

35

use, because it induces a slight flow in the
other circuit. To prevent this it is better to

keep the two circuits entirely distinet by di-
viding the expansion-box into two compart-

ments. - o

Where the pipes pass transversely across
the car, it is necessary that -they shall be car-
ried beneath the floor. Heretofore this has

ordinarily been done by carrying the pipe

~down and across beneath the floor, means

40

50

‘which necessitates a considerable descent of

the pipe, and this pipe exterior to the car
must necessarily be wrapped with non-con-

ducting covering to avoid wasting heat by
My invention provides an im-
proved construction whereby this transverse
portion of pipe may be utilized for radiation

radiation.

instead of being, as heretofore, a waste length
of pipe. Thisisbest shown in Figs. 5 and 6.

- In case there is a central aisle, so0 that the
pipes may be arranged above the floor until
they reach this aisle, they will he carried

- above the floor at & k& in Kig. 5, and the mid-

55
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dle portion I'will be dropped sufficiently to.
bring it beneath the floor. To provide room.
for this depressed portion of pipe, the floor is
and the longitudinal floor-beams |
- slightly cut into, and a transverse box or

cut away

channel misset in so that it fills the opening

cut in the floor. The pipe being dropped

into this channel, a covern is placed over it

standing flush with the floor, as shown in
T'his cover is preferably perforated
to permit heated air to rise from the pipes .
By this means the entire transverse portion |
of pipe is kept to all intents and purposes.
For a drawing-room ecar it

Fig. 6.

within the car.
may sometimes be desirable to depress the

enfire fransverse portion of pipe, in which

case the box or channel will be made longer
to extend the entire width of the car.

~ Iclaim as my invention the following-de-
fined novel features or improvements, sub-
stantially as hereinbefore specified, namely:
1. The combination on a railway-car of a
heater at one end thereof, two liquid-circuits

heated thereby, each circuit having its hot-

water pipe carried to the remote portion of
the car and there formed with an extended
radiating-surface, whereby the hottest liquid
in the circuit is utilized for heating the poz-
tion of the ear most remote from the direct-
heat radiation of the heater, and the pipe of
each circuit carried thence back to the por-
tion of the car more nearly adjacent to the
heater and there formed with an extended
radiating-surface for radiating heat from the
partially-cooled water, and carried thence
back to the cool-water inlet of said heater,
and means for effecting the heating and cir-
culating of either one or both. said circuits,
whereby for mild weather one only may be

operated, and in cold weather both may be

operated, and whereby in either case the heat

_ | ‘throughout the car is equalized.
nd is practically somewhat |

2. The combination on a railway-car of two

75
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radiating-circuits, a heater containing two =~

distinet water-heating passages, forming part

1 of said circuits respectively, and two steam-

passages in operative contact each with one
only of said water-passages,sothateach water-

‘passage is heated by its corresponding steam-
Ppassage, a stcam-supply pipe divided into two

100

branches leading to said two steam-passages

in the heater, and means for controlling the
admission of steam to one only or to both said
steam-passages, whereby to determine the
heating and circulating of the liquid in one

only of said circuits (for mild weather) or in )
both of said circuits-(for cold weather) with-

out necessitating valves in said circuits, and
said heater provided with a fire-chamber in-

closing both said water-passages,whereby the |
making of a fire therein heats both passages

and circulates the water in both circuits.

3. The combination on a railway-car of a
heater containing two distinet heating_'-eoils, |
each coil consisting of a steam and a liquid

pipe the one within the other, two liquid-ra-
diating circuits to which the liquid-pipes of

sald coils are respectively connected, and a

steam-pipe divided into two branchesin which

105

o

115

I20

the steam-pipes of said coils are connected

respectively, said branches on emerging from
the opposite ends of said coils being reunited,
valves for admitting steam to said branches
independently, check-valves in said branches
between the coils and the junection of the
branches, to prevent backflow of steam from
either branch into the other, a single pipe
leading from said junction, and a drainage-

125

130

trap for discharging condensed water there- -
from. . S -

4. The combination on a railway-car of a
| heater containing two distinect heating-coils,
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each coil consisting of a steam and a liquid
pipe the one within the other, two liquid-ra-
diating circuits to which the liquid-pipes of
sald colls are respectively connected, and a
5 steam-pipedividedintotwo branchesin which
the steam-pipes of said coils are connected
respectively, valves for admitting steam to
said branches, said branches on emerging
from the opposite ends of said coils being re-
1o united in a single pipe, and a drainage-trap

for discharging condensed water from said
pipe.

- In testimony whereof I have hereunto

signed my name in the presence of two sub-
seribing witnesses. |

EDWARD E. GOLD.

Witnesses:
ARTHUR C. FRASER,
GEORGE H. I'RASER.
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