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Lo all whom it may concern:

Beitknownthat I, EDWARD E. GOLD, 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
Steam Heating Apparatus for Railway-Cars,
of which the following is a specification.

Thisinvention relates to heating apparatus
intended particularly for railway - cars, al-
though adaptable also to the heating of build-
ings of that class wherein heat derived from
steam 18 communicated to a liquid-circuit,
which in turn radiates the heat to the car or
apartment. -

It particularly relates to apparatus in which
the steam or condensed water from the steam
is injected directly into the waterin the liquid-
circuit. An apparatus of this character is

claimed in my Patent No. 508,132, dated No-

vember 7, 1893, and it is upon this apparatus
that my present invention is most particu-
larly an improvement. | o

Figure 1 of the accompanying drawings is
a sectional elevation showing the apparatus
provided by my present invention as adapted
for heatingrailway-cars. Fig.2isanenlarged
fragmentary sectional view showing the im-
proved construction of the jet. Fig. 3 isa
perspective of the upper part of the overflow-
pipe.

Referring to the drawings, let A designate
the pipes of an ordinary liquid heat-radiating
circuit extending through the car, usually
near the floor thereof, and arranged in any
way known to the art. | |

B designates the steam-heater applied to
the circuit, and consisting, essentially, of a

liquid passage or space forming part of the

water-circuit, and an adjoining steam pas-
sage or space arranged to impart the heat of
the steam to the water. In the construction
shown 1t consists of a double coil, a smaller

pipe b being inserted within a larger or water

pipe aandthe two coiled together. The water-

pipe is joined at its ends to the pipes of the

water-circuit A, so as to form a part thereof,
and the ends of the steam-pipe b pass outside
of the water-pipe a. The water-circuit thus
consists of radiating-pipes on the floor of the
car; the pipe ¢ of the water-coil, the ascend-
ing water-pipe A’ being an extension from the
upper end of the coiled pipe.c ascending to

an expansion chamber or tank C, and a de-
scending pipe A®leading down from this tank

1o or near the floor of the car, where it joins

the radiating-pipes. It is customary to ex-
tend the radiating-pipes on both sides of the
car by causing them to pass beneath the floor
and extend as crossover-pipes to the oppo-
site side, these crossover-pipes being shown
in section at A®. The water circulates up-
wardly through the spiral heater-coil and
through the pipe A’ and downwardly through
the pipe A? and thence through the going
and returning radiating-pipes, as indicated
by the arrows. S

ThepipeD is the main supply-pipe, extend-
ing from end to end of the car and fitted at

its ends with couplings for uniting with the

steam-pipes on the adjoining cars, in order

that steam from the locomotive may be passed
- through the train.
‘branch pipe E for conducting steam to the

From the pipe D leads a

heater B. This pipe is preferably carried
first up above the water-level in the tank C,
as shown, and then down to the steam-pipe D
of the heater, being provided with a hand-
valve e for controlling the flow of steam.
The precise construetion and arrangement
are not essential, it being only necessary that
some means be provided for admitting steam
to the heater B under control of the train-
hands. Thesteam should be admitted at the
upper end of the inner pipe b, so that it shall
pass through the heater in the opposite di-
rection to the water, being cooled in its de-
scent through the coil, while the water asit
ascends becomes hotter. The pipe b on its
emergence from the lower end of the coil con-
nects with the pipe d,which ascends, as shown
in Fig. 1, to an injector F arranged in con-
nection with the ascending water-pipe A’
The pipe d connects with the jet-nozzle f of
thisinjector in the manner to be hereinafter
described with reference to Fig. 2. |
Thesteam in its passage through the heater-

coll B will rapidly impart its heat to the wa-
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ter flowing past it in the annular space be-

tween the two pipesand will usually be wholly
or almost wholly condensed by the time it
reaches the bottom of the coil. The con-
densed water or spent steam, as the case may
be, will then flow, by reason of the pressure
of the steam behind it, through the pipe d
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and be injected through the nozzle f into the

ascending column of water in the pipe Al
thereby adding.its heat to that of the water.
Thus every portion of the heat of the steam
is utilized in imparting heat to the water, and

the force of the jetisutilized to reinforce the

current in the pipe A’ induced by the action
of the heater. -

I'rom the expansion-tank C an overflow-
pipe G extends outside the car, preferably
passing down through it and discharging be-
neath the floor. Any suitable trap may be
applied to this pipe to discharge the overflow
water. |

I haveshown the heater I3 as arranged with-
in a car-stove M of the construction shown
in my Patent No. 888,772, dated August 28,
1888, in order that when the car Is discon-
nected from the source of steam it may be
heated by building a fire in the stove.

So far as specifically described the appa-
ratus is substantially the same as that shown
in my Patent No. 508,132. I have, however,
omitted the valves shown in that patent and
lettered g, m, L, and J, and the trap K.

My present invention provides an improved

construction of injector If, as shown in Ifig. 2.

In the construction of this injector an ordi-
nary T-fitting n may be used, into the oppo-
site openings of which the sections of pipe A’
are screwed, while to the branch opening is
screwed a special fitting p. This latter fit-
ting consists of a hollow plug having a tubu-

lar branch p’ which projects into the axis of
the pipes A’ and is turned upwardly therein, -

the jet-nozzle f being screwed into it so as to
project upwardly and discharge into the axis
of the pipe A’, as shown.

The spent-steam pipe d is screwed into the
outer end of the plug p, so as to discharge
the spent steam or condensed water into the
hollow space or chamber o in this plug, and
into the branch p'is screwed a reversed noz-
zle g projecting with its smaller end into the
chamber o. Instead of these several con-

nections being made by screwing the parts

together they may of course be made 1n any
other mechanically suitable way. The use
of separate parts for the plug p and nozzles f
and ¢ is not essential, but is adopted as a
mechanical convenience.

The spent steam or condensed water enter-
ing through the pipe d flows from the cham-
ber o into the nozzle ¢, and thence through
the bore in the branch p' and through the

nozzle f, from which it issues in a jet into the

column of water in the pipe A’. In case any
particles of scale or other foreign matters
which would be liable to lodge in the nozzle

7 are carried to the injector with the steam or

condensed water, they will be deposited In
the chamber o, since the nozzle ¢ is as small

as or smaller than the nozzle f, so that any .

foreign matter large enough to clog the noz-
zle £ will be intercepted by the nozzle q. By
the projection of the latter nozzle into the

| zle will pass through the second.

chamber o a space is afforded within this

chamber around it for the reception of such
foreign matters. To provide for the Possi-
bility of the orifice in the smaller end of the
nozzle ¢ being choked by some obstruction
coming against it, the nozzle is sawed throu oh
to a sufficient depth to form longitudinal
slots 7 », through which the flow will be con-
tinued. Thus this construetion of the noz-
zle g constitutes it in effect a strainer through
which nothing can pass that would be large
enough to fill or choke the nozzle f, so that
anything which passes through the first noz-
By the em-
ployment of the chamber o and the supple-
mental passages afforded by the saw-cuts 7
the stream of steam or water entering the
nozzle is so spread out that its force 1s oreatly
reduced, and an opportunity is afforded for
clogging partieles or sediment to find a rest-
ing-place in the chamber o without being car-
ried into the nozzle. In case of the accumu-
lation of sufficient matter to choke the in-
jector access may be obtained to the cham-
ber o by unscrewing a plug s, so that by in-
serting a wire or other tool the clogging sub-
stances may be removed from within the
chamber o and around the nozzle ¢, and this
without the necessity of disconnecting any
of the pipe connections. -

A further improvement provided by my
invention consists in the construction of the
overflow-pipe G within the expansion-cham-
ber C. This construction consists in extend-
ing the pipe G considerably above the over-
flow-level, which is indicated in Fig. 1 by «,
and providing it with a slot or slots ¢, extend-
ing down from its upper end to the overflow-
level. Instead of continuous slofs or slits?
a2 row or series of perforations might be used;
but the slots are simpler, cheaper, and equally
if not more effective.

To appreciate the advantage of this con-

struction, it should be understood that the
water discharged into the expansion-tank
through the pipe A' is apt to be in a violent
state of ebullition, the principal purpose of
the tank being to afford an opportunity for
the bubbles of steam to separate themselves
from the water and avoid their being carried
down with the water through the descending
pipe A% By reason of this ebullition the wa-
ter in the tank is constantly agitated, the wa-
ter heing liable to boil or foam up at inter-
vals, so that if the overflow-pipe G were to
open at the desired overflow-level & water
would overflow into it whenever the boiling
up carried water above the overflow-level, so
that in this way too great a quantity of wa-
termightbedischarged. Ontheotherhand,if
to avoid this difficulty the pipe G were carried
to a higher level and there opened the over-
flow would not be sufficient when the appara-
tus is working at a moderate rate and without
violent ebullition, so that too great a quantity
of water would accumulate in the tank. My
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present invention avoids both defects by ad-
mitting of a limited overflow from xz upward,
so that in case of violent ebullition a little
of the foaming water may escape through the
slots £, but not sufficient ordinarily to mate-
rially rednce the quantity of waterinthe tank,
whereas, on the contrary, in case the water
accumulates without violent ebullition the
area of overflow increases proportionately to
the rising of the level of water above the nor-
mal over ﬂow—level.cc Foam,consisting chiefly

- of steam-bubbles, will pass slowly through
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the narrow slots 75 since by the separation of
the steam-bubbles but a small residue of wa-
ter will descend the pipe, whereas when the

water-level rises at a time when the water is

moderately quiescent the water will flow out
with sufficient rapidity through the contract-
ed slots ¢ to compensate for its rate of accu-
mulation by the condensation of the steam.

The lower end of the pipe G is shown as
being connected to a thermostatic trap T of
suttable construction, which is adapted to
open upon the coolmo‘ of the water to a suf-

ik |

flow w a,tel as fast as it cools, but arrestmo' 1ts
overflow as soon as hot water commences to
pass. This means is found to discharge with
sufficient promptness to prevent the accumu-
lation of any inconvenient pressure in the ex-
pansion-tank.

I place a check-valve w in the steam-pipe
E or b, in order to prevent any possible back-
flow of waterinto the steam-pipe. This check-

ficient degree, ther eby dlSChéLI‘D‘IDO the over-

(il

valve might be used in lieu of extending the
pipe E up above the water-level .
I claim as my invention the following-de-

fined novel features, substantially as herem--

before set forth, na,mely

35

1. Inasteam heating apparatus of thechar- 4o
acter described wherein the spent or con-

densed steam 1s injected into the ascending
column of water, the combination with the
water and steam pipes of the injector F hav-
ing an upturned jet-nozzle f, and constructed
with a chamber o traversed by the steam on
its way to said nozzle and a reversed nozzle
g adapted to arrest any foreign matter which
cannot pass said nozzle 7, arranged to project
into said chamber, and formed with slots r »
for continuing Lhe flow of steam in case the
main opening “becomes choked.

2. Inasteam heating apparatus of the char-
acter described, the combination with the wa-
ter and steam pipes thereof and the expan-
sion-tank C, of the overflow-pipe G project-
ing up into this tank and extending above

the overflow-level, and formed with a slot ¢

extending down to the overflow-level for per-
mitting overflow of excess of water while re-
str 1(3131110' the overfiow in case of foaming.

In Wltness whereof I have hereunto swned
my name in the presence of two Subscnblnn

witnesses.
EDWARD E. GOLD.
Witnesses:
FRED WHITE,
GEORGE H. FRASER.
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