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1o all whom it may concern:
Be 1t known that I, WiLLis E. HaLL, of
Altoona, county of Blair, State of Pennsylva-

nia, have invented a certain new and useful
Improvement in Steam-Heating Apparatus,
of which the following is a true and accurate

description, reference being had to the draw-
ings which form a part of this specification.

My inveution relates to steam-heating ap-
paratus, and particularly to steam-heating
apparatus such asis arranged in railway-cars
and deriving its steam from the locomotive-
boiler. -

This apparatus as most successfully ar-
ranged consists of steam-supply and return

pipes running the length of the car and pro-
vided with couplings by which they can be
connected with similar pipes on other cars or
on the locomotive,and a radiator system situ-
ated within the car and connected with the
steam-supply and return pipes. 7The steam

passes from the supply-pipe through the ra-

diator system and from it to the return-pipe,

- through which the exhaust-steam orits water

of condensation is drawn by means of a pump
or other suction apparatus at the end of the
return-pipe. The return system is advan-
tageous, in that it draws the steam through

- the supply-pipe and radiator system, insuring
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a supply at the rear as well as the front of a
traln or other connected series of chambers
and making it applicable to use steam at a
low pressure, which is desirable both for econ-
omy of steam and to avoid the danger of high-
pressure steam escaping into the cars in ease
of accident. To insure the efficient working
of such a system, it 1s important that the
steam-supply to the radiating system of each
car or chamber should not exceed a deter-
mined pressure therein. The importance of
this is not only because bylimiting the press-
ure in the radiating system we economize
steam and avoid the danger of steam escap-
ing into the car in quantity, but also because
in the return system the escape of steam at
any appreciable pressureinto the return-pipe
has a tendency to interfere with the proper
operation of the system, the steam expand-
ing in the return-pipe and making a back-
pressure therein, which in the case of a train
containing many cars might be permanently
or for a considerable time at a higher press-

.||'| '
- I

‘with my improvement.

ure than the steam contained in one or more
| of the radiator systems, in which case, of
course, the flow through the system would

cease. -
The-object of my invention is to provide &

sttitable appliance by which the supply of

steam passing from the steam-supply pipe to
the radiator system will be cut off when the
temperature of the car exceeds a determined
height and automatically turned on again
when the temperature of the car falls below
that point. In this way the supply of steam
1s made proportionate to the rate of condensa-
tion in the radiator system, because of course
the rate of condensation depends upon the
temperature of thecar. In otherapplications
for Letters Patent which I am about to file T
have shown and described other appliances
for use either in connection with the auto-
matic temperature-regulator or alone, and
which operate in other ways to secure the de-
sired objects. o

My present invention, while, as I have

stated, peculiarly applicable to railway-cars,

may also be advantageously applied in con-
nection with the heating of other chambers.
- Reference being now had to the drawings
which 1llustrate my invention, Figure 1 is a
plan view of a railway-car provided with a
return steam- heating system and equipped
IFig. 2 is a cross-sec-
tion of the car on the line z z of Fig.1. Fig.
318 a view showing my improved valve, partly
sectioned,on the line Z Z of FKig. 4. Tig. 4 is
a view of the same valve, shown partly in sec-
tion,on theline Y Y of Fig. 3; and Figs. 5and 6
illustrate modifications of the construction of
the valve. | | |

A 1s the railway-car; B, the steam-supply
pipes; U, the return-pipe; D D, couplings by
which said pipes are joined to simlar pipes
on other cars. |

E is a pipe leading from the steam-supply .

pipe B and divided, as shown, into two
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branches K’ and E? each leading to pipes F,

sitnated at the side of the car. These pipes

F connect at the endsof thecar with radiat-

ing-coils G, and the coils G connect with heat-
ing-flues H I, which flues, as shown, are pro-
vided with projecting pipes or drums H’ and
formed so that they will ran downward from
end to end to a point 4. From these lowest
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points /i of the flues II pipes I I lead to the | in the end of an arm I, extending out from

return-pipe C.

J J are myimproved automatic regulating-
valves, which, as shown, are placed in pipes
E K3 1ead1ng from the Steam—supply pipe to
the ladlator system.

K indicates an air-cylinder, such as 18 con-
nected with each car, provided with an air-

- brake system.

10

k is a pipeleading from the cylinder K and ,

by means of its branches &’ connecting with
the automatic regulating-valve J.

L L (shown in dotted lines on Fig. 1) are
pipes leading from the steam-supply pipe to
the antomatie valve,and which, under condi-

tionshereinafter deseribed, maytake the place

- of pipes leading from the compressed-air cyl-

20

inder. A three- way cock is usually placed

at the point b, so that the radiator system

of the car can, 1f desired, be cut off from the

- steam-supply pipe, or so that the supply of
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steam in'the pipe B may pass no farther than
the eonnectmmplpe E.

At W W in pipes I I adjusting- valves are
placed for regulating the flow of steam or
water from the radiator %ystem through the
return-pipe.

Referring now to the construction of the
antomatic Valve itself, M*is a chamberformed
between the two castings M and M’, which are
bolted together, as shown at o o.

m and m are ports leading from the cham-
ber M?, and by which connections are made
with the two branches of the pipe E’,leading
from the steam-pipe fo the radiator system
The steam, as shown, enters through the pipe
marked 1 E’ and port mand passes outthrou oh
the port m/,and the pipe marked 2 E’. N? is
another chamber formed between the two
castings N and N’ and connecting with cham-
ber M? by a passage M N.

P is a diaphragm secured in the chamber
M? so as to divide it into two compartments,
and having attached foit a Valve P’ arranged
so that it will close the port m” when the dia-
phragm moves toward the port. |

p, Fig. 4, is a spring, which as there ar-
ranged act& to press the dlaphra,n*m P and

valve P’ away from the port m’.

In the casing inclosing the chamber N-<
ports n’ and n are formed the port n con-
necting the interior of the chamber N? with a
pipe A , leading from the compressed-air cyl-
inder K As shown, a diaphragm @ divides
the chamber N?into two compartments, which,
however, are connected by a small by-pass fnﬁ,

and on each side of the diaphragm Q are se- |

cured valves Q’ and Q% arranged to close the
ports n and n’, respectively and alternatively,
as the dla,phmgm moves in opposite direc-
tions. .
R is a rod extending through the port n’
and, as shown, attached to the center of
valve Q=

S is a lever connected to the end of the rod |
R at one end and fulecrumed at its other end
on a pivot-pin s, secured in a slot 7, formed

l

the valve-casing.

U U are springs situated above and below
the pivot-pin s and acting to hold it in posi-
tion, while permitting it to move under press-
ure.

7C

V is a rod swuath,d Wlthln the car, secured

permanently at one end v/, and secured to le-
ver S at v—a pointinside of the fulerum s of
the lever and preferably quite close to 1it.
The operation of the device as illustrated
in the ficures above referred to is as follows:
Steam passes from the‘ supply pipeinto Chdm-

dlator system thloun*h port m’. As the tem-
perature of the car increases, the rod V ex-
pands, increasing ifs 1eu0*th and pressing

down upon the lever S and through it pull-

ing outwardly the rod R and the attached
valves Q? and Q’.
ficient to compress the spring ¢, which is
placed so as to hold the valve Q" against its
seat on port n, said valve Q' is llfted from its
seat, and compressed air then passes from the
ceylinder K through pipes k£ &’ into chamber
N= and thence throucrh the passage m n into
the division of chamber M? farthest from the
ports, where it acts against the diaphragm P,
and, overcoming the pressure of spring 7,
causes the valve P’ to move down and seaf

| itself on the port m/,thus cutting off the sup-

ply of steam to the radiator system Dia-
phragm Q, which dividesthe portion of cham-
ber N* Conmmmﬂ* theportn fromthat contain-
ing the port n’, serves to prevent air escaping
from port 7 W hen the valve Q° 18 openmﬂ' it
and passing it freely through the port n” be-
fore the valve Q* has closed it, the narrow
passage n° permitting the airto passfrom one
compartment to the other but gradually. The
diaphragm also serves the purpose of coun-

teracting the pressure of spring g and assist-

ing in the opemnﬂ' of the portn and the clos-
ing of the port »n'. As the temperature of
the car falls the rod V contracts, drawing up
the lever S and opening the port #/, and after
that closing the port n. The compressed air
in chamber M® then escapes back through the
passage m 7, and, pdSSlﬂﬂ" through port n?,
escapes throutrh port n’. The release of press-
ure on the diaphragm P permits the spring
» to move it away from the port #/, which is

‘thus again opened and steam peumtted to

enter the radiator system. .

The feature of my device of great practical
value is the arrangement of the pivot or ful-
crum pin s between the springs U U. These
springs are stiff enough to hold 1t in position
when neither of the valves Q" or Q°areseated;
but after said valves are seated the further
lengthening or shortening of the rod V sim-
ply compresses one of the springs U, which
thus relieves the valve and 1ts connections
from undue pressure,.

It will be noticed that the presence of the
| diaphragm Qin chamber N?is not absolutely
essential; nor isit of course essential that the
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cether, although that is the most convenient
way of giving them the relative movements

‘desired. The devices illustrated by which

the expansion-rod V is connected with the
valve-actuating rod R are important, in that
they are, I believe, the best adapted for their
purpose of any known to me; but they could
be replaced by any convenient mechanism
for transmitting the motion of the end of rod
YV to therod R. -

In place of a long rod V, as shown in Fig.
3, abox V' (see Fig. 6) may be used filled with
some fluid which expands or contracts readily
with changes of temperature and having an
expansible diaphragm <? connected by -a
short rod V with a lever S. This device 1s
obviously equivalent for the long rod V.

In place of using compressed air to actuate
the valvein the one described, steam from the
steam-supply pipe B can be used with aslight
modification of the apparatus, such as is in-
dicated in Fig. J.

In place of having a spring p placed, as in
Fig. 4, to hold the diaphragm P away from
the port m’, a spring p’ is placed on the op-
posite side of the diaphragm acting normally
to hold the valve P’ upon its seat on port m/.
The steam entering the chamber M? through
port m, pressing against the diaphragm P,
overcomes the pressure of this spring and
opens the valve. Steam at the same press-
ure of course passes through the pipes L L to
the port » of the chamber N*, and when sald
port is opened passes from the chamber N°
into the chamber M?, where it presses on the

diaphragm P and with the assistance of the

spring p’ overcomes the pressure tending to
keep the valve P’ away from its seat and
close the port m’. I prefer in all cases 10
connect a by-pass pipe Y with pipe 1,80 as to
pass around the adjustable valve W, and I
secure a three-way cock ¥ at the point where
pipe Y leaves pipe I, so as to enable me to
turn the steam and water around the valve
W. This is important, as it enables the ra-
diating system to be cleared rapidly when it
is desirable, as on first turning steam into it.

Having now described my invention, what
I claim as new, and desire to protect by Let-
ters Patent, 18—

1. Incombination with a steam-supply pipe
and a radiator system sitnated in a car or
other chamber, an automatic cut-off valve

situated in a pipe connecting the supply-pipe

and radiator system, consisting of a chamber
M2 having ports m and m” for the passage of
steam,-a diaphragm P, situated in said cham-

-~ ber and having a valve P’ secured to it in
b

6o

such position that it will close the outlet-port
m’ when the diaphragm is depressed, a cham-
ber N?, communicating with chamber M-
above diaphragm P and having ports n and
n’/, a pipe k’,leading into chamber N* through
port n and connecting it with a receptacle
containing gaseous or vaporous matter under

pressure, a valve Q’, arranged to close port », |

valves Q' and Q? should be connected to- | an expansive rod V, or its equivalent,situated .

in the chamber containing the radiator sys-
tem, mechanism connecting sald rod with
valve Q’, arranged to open the port n when
the rod expands beyond a determined length,
and a valve Q3 connected with valve Q’, as
described, so as to open the outlet-port »’
when valve @’ is closed, all substantially as
and for the purpose specified.

2. In combination with a steam-supply pipe
and a radiator system situated in a car or
other chamber, an automatic cut-off valve
situated in a pipe connecting the supply-pipe
and radiator system, consisting of a chamber
M2 having ports m and m” for the passage of
steam, a diaphragm P, situated in said cham-

ber and having a valve P’ secured to it in

such position that it will close the outlet-port
m’ when the diaphragm is depressed, a cham-
ber N? communicating with chamber M-*
above diaphragm P and having ports n and
n/, a compressed-air chamber K, a pipe &/,
leading into chamber N* through port n and
connecting it with chamber K, a valve Q’,
arranged to close portn, an expansive rod V,
or its equivalent, situated in the chamber con-
taining the radiator system, méchanism con-
necting said rod with valve Q’, arranged to
open the port n when the rod expands be-

yond a determined length, and a valve Q7

connected with valve Q’, as described, so as
to open the outlet-port »n’ when valve Q' 1is
closed, all substantially as and for the pur-

‘pose specified. |

3. In combination with a steam-supply pipe
and a radiator system situated in a car or
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other chamber, an automatic cut-off valve

situated in a pipe connecting the supply-pipe

and radiator system, consisting of a chamber
M?, having ports m and m’ for the passage of
steam, a diaphragm P,situated in said cham-
ber and having a valve P’ secured to 1t in
such position that it will close the outlet-port
m’ when the diaphragm is depressed, a cham-
ber N* communicating with chamber M-
above diaphragm P and having ports n and
n’,a pipe &/,leading into chamber N*through

port n and connecting it with a receptacle

containing gaseous or vaporous matter under
pressure, a valve Q, arranged to close port n,
an expansive rod V, or its equivalent, situ-
ated in the chamber containing the radiator
system, a movable pivot s, springs U U, ar-
ranged above and belowsaid pivot, a lever s,
fulerumed at one end to pivot s, connected
with valve Q" and rod V, as described, and &
valve Q? connected with valve Q’, as de-
scribed, so as to open the outlet-port n” when
valve Q’ is closed, all substantially as and
for the purpose specified. _- '

4. In combination with a steam-supply pipe

and a radiator system situated in a car or

other chamber, an automatic cut-off valve
sitnated in a pipe connecting the supply-pipe
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and radiator system, congisting of a chamber

M?, having ports m and m/’ for the passage of

steam, a diaphragm P, situated in said cham-
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~ber and having a valve P’ secured to it in [ or depressed, a valve-actuating rod R, ex-
such position that it will close the outlet-port | tending through port »n’, an expansion-rod V, ts
m’ when the diaphragm is depressed, a cham- | or its equivalent, situated in the chamber
ber N* communicating with chamber M? | containing the radiator system, and mechan-

5 above diaphragm P and having ports n and | ism connecting rod R and rod V, arranged,
n',a pipe &/, leading into chamber N?through | as described, to open valve Q’ when rod V ex-

- port » and connecting if with a receptacle | pands beyond a determined length, all sub- 20

contalning gaseous or vaporous matter under | stantiallyas and for the purpose specified.
pressure, a diaphragm Q, dividing chamber | .

10 N*% a small passage »? leading around the
diaphragm, valves Q" and Q?, secured to dia- Witnesses: |
phragm Q and arranged to close ports n and LISLE STOKES,
n’ as the diaphragm is respectively elevated

WILLIS E. HALL.

I1. . GRAYBILL,

L
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