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To all whom ©t may concerm:

Be it known that I, ALexanpeR Hirriscw,
asubject of the Emperor of At stria, residing at
Innsbrick,inthe Empireof Av stria-Hungary,
have invented certain new and tvseftl Im-
provements 1n Steam-Heating Systems for
Railway -Cars, of which the following is a
specification. -

Lhis invention relates to a steam-heating
system for railway-trains by means of which
1t is rendered possible to heat in a vniform
manner all the carriages of one train, to heat
long trains from the locomotive alone, and
to separate completely the water of conden-
sation for the pirpose of quick preliminary
heating of the train, as well as to bring about
civet lation of steam in all portions of the
heating installation. Moreover, it is possible
during the operation of the system to discon-
nect the train-pipe from the sotrce of st pply
withott cold atmospheric air at once pene-
trating into the heatine bodies. The heat-
ing can be easily regulated at any moment
and 1n a reliable manner and the regr lating-
levers always remain easily movable. In
addition to these featires, which are essen-
tial and advantageous for the proper work-
ing of a heating system of this kind and the

absence of which means a number of impor-

tant drawbacks, the arrangement according
to this invention makes it possible to do
without the otherwise necessary ciosing-cock
at the end of theé drain-pipe, as the steam
circulates in the interior of the heating sys-
tem 1tself.

The steam-heating installation fulfilling

the above objects chiefly comprises a main

steam-pipe containing a steam-trap and ca-
pable of being supplied, closed, and drained

from the locomotive; auxiliary steam-pipes
arranged under each carriage and branching
off from the main steam-pipe, as well as
pipes for water of condensation also arranged
under each carriace and connected to the
sald auxiliary steam - pipe. The heating
bodies are connected to the auxiliary steam-
pipe. The connection of the main and AU X-
iary steam-pipe is effected by means of a
regtlating and check valve connected to the
steam-trap of the main steam-pipe and the
connection of the heating bodies to the aux-
1hary steam-pipe and to the pipe for the wa-

at certain points of the pipe is effected by
means «f loosely - inserted twisted wires.

' The pipe for the water of condensation ter-

minates in a steam-trap or water-separator.
The accorrpanying drawings show in Fig-
vres 1 and 2, in elevation and plan, resEec—

tively, portions being in diagram, the bot-

tom portion of a carriage provided with this

heating installation, the outlines of the car-
riage being shown in dotted lines. Kig. 3
shows in elevation a portion of the heating
svstem 1n a plane transverse to the carriage.
Iig. 4 shows the steam-trap for discharging

- water of condensation from the main steam-

pipe 1n vertical central section. Kigs. 5, 6,
and 7 show, respectively, the regtlating and

- check valve in vertical central section and

horizontal section on the line VI VI of Fig. 5
and its casing in side elevation. Figs. 8§, 9,
and 10 show the casing of the regt lating-
valve in two longitt dinal sections normal to

each other (Fig. 8 being a section on line
VIII VHI of Fig. 10) and in elevation, the

latter with the cover removed, and Figs. 11
and 12 are respectively plan and side eleva-
tion of the valve alone.  Fig. 13 shows one

of the throttling parts inserted, by way of ex-
ample, 1nto one of the heating-body pipes.

I'ig. 14 shows the ‘same in the auxiliary
steam-pipe; and Figs. 15 and 16 are respec-

tively vertical and horizontal sections of the

steam-trap at the end of the pipe for water
of condensation, KFig. 16 being taken on line
X VI XVI of Fig. 15. TFigs. 17 and 18 show
details of the same. o

As will be seen from Figs. 1—3, the main
steam-pipe or train-pipe H, which is of the
same cross-section throughout, is arranged
rising from both ends of the carriage toward
the center and provided at the highest point
with a trap B, from which a connection-pipe
b leads to the regulating and check wvalve,
(indicated In a general way by V,) from which
branches off the auxiliary steam-pipe N for
the ‘carriage In question. This auxiliary
steam-pipe, which is also inclined and is

' shorter than the main pipe portion, carries

all the casings S of the regulating-valves s.
At the lowest point of the pipe N branches

off a connection-pipe r to the pipe K forwater - i
105 |

of condensation, which is also inclined and
has the same diameter as the pipes H and N.
The pipe for water of condensation terminates
at the lowest pointin a trap T with an adjoin-
ing drainage-valve, (shownin ageneral way by
A.) IKach heating-cylinder Z, locatedin an
inclined position in the carriage-compart-

| ments,1s connected .at the top by means of a
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pipe x, supplying live steam and having the
same cross-section throughout, to the corre-
sponding regulating-valve casing S, which
latter, on the other hand, is connected b7 a
pipe y to the bottom end of the heating-
cvhnder. This pipe v is, however, provided
with a reduced portion produced by the in-
sertion. of a throttling part. I'rom each
regulating-valve casing S a pipe z leads to the
pipe K for water of condensation. To sonte
of the pipes x ¥ or to some of the valve-cas-
ings S can be connected, if desired, pipes
r* 1" or r* r*, leading to the heating bodies
4" 7%, arranged in the additional compart-
ments, such as lavatory and corridor.

The trap B, Fig. 4, serves for separating
from the train-pipe H water of condensation
formed 1n the Eegimﬁng of the heating and
quickly cooled. This trap is also intended
to receive any foreign matters passing into
the main steam-pipe and also enables the
carriage with the heating installation ac-

“cording to this invention to be used in trains

with heating installations of other s stems.
This trap consists of a cilindrical tank sur-
rounded with some non-conducting material,
and 1ts detachable bottom b’ is provided with
a valve b? for discharging water of condensa-
tin-and foreign matter. Between the tank
and the bottom is inserted a sieve i. The
branch pipe b, leading to the regulating and
check valve V, passes through the cover of
the tank and can project down to the sieve 1,
as shown by dotted lines, if in one and the
same train i1s used onlyv the heating installa-
tion according to this invention. Other-
wise the pipe branch screwed into the cover

~and showninfull lines would besullicient. In

the first case water of condensation containe
under pressureinthetrap Bisexpelled through
the branch pipe b in order subsequentl to be
separated b7 the drainage-valve A.

The regulating and non-return or check
valve V, Kigs. 5, 6, and 7, is, on the one hand,
mtended to delay the adimission of steam
into the auxiliary steam-pipe, and thus into
the heating-c:linder or to regulate it, and
thus  to accelerate further converance of
steam 1n the main steam-pipe, and, on the
other hand, it is intended to prevent the es-
cape of steam from the auxiliary steam-pipe
when the train-pipe is uncoupled. It con-
sists to that end of three spring-controlled
valves—the non-return or check valve v’ the
high-pressure valve v, and the regulating or
retarding valve v*, which are all arranged in
the casing of valve V, which is closed by a
screw-cover and contains the guvide branch ¥,
the intermediate part f/, and the guide-
sleeve f%.  The arrangement of the valve is
such that the regulating-valve v is guided
in an inwardly-projecting branch 1 of the bot-
tom casing-cover and the non-retuvrn valve
v’ 1n the sleeve f? separated from the branch

65 f by ascrewed intermediate part 17, the high-

pressure valve +* being guided in the valve
v'. The regulating-valve is provided with
two lateral recesses a, which afford a small
passage {or steam when the valve is closed.

The valve regulating the steam-heating is

arranged i a two-sectioned casing S, Figs. 8,

9, and 10, and consists of a circular valve s,

Figs: 11 and 12, fitted in a steam-ticht man-
ner to the valve-face of one part of the cas-
ing, the said valve ¢ being capable of Leing
turned by means of a fork g, supported in the
other cover-shaped part of the casing and
forming a tight joint by means of metal
packing and grooves. As the packing is ef-
fected without a stufling-box, merely by
metal contact, (by steam-presure and the
pressure ol a spring £,) the reculating-lever
placed on the fork can be easily moved at
any moment. Into the valve-face of the
casing open four ports ¢ ¢® ¢* ¢, the valve s
Bemg provided with an opening o and with a
recess o*, provided with an extension o®. The
valve can Le turned by means of the regulat-
ing-lever into three main positions, “hot,”
“half-hot,” and “cold;” but it can also be
placed m any desired intermediate position.
When the lever is turned to the position
hot, steam from the auxiliary steam-pipe N
passes through the branch m of the valve-
casing, through the valve-opening o’ and the
poit ¢ to the branch m/; to which is con-
nected the pipe z, leading to the upper portion
of the heating-cylinder.  From the heating-
c¢ylinder the steam passes through the pipe v,
containing the throttling part d, Fig. 13, and
through the branch =2 back again into the
valve-casing S, whence it escapes through

- port ¢, recess 0 of the valve into the port ¢?,

and through the latter and the branch m?
mto the pipe z, leading to the pipe K for wa-
ter of condensation.  If the heating installa-
tion 1s placed by turning the valve to half-
hot, then the port ¢ is clesed by the valve,
and no live steam can get into the heating-
cylinder.  On the contrary, the ports ¢’ ¢* ¢2,
arc connected together by the recess o® of the
valve, and the steam contained in the pipe
for water of condensation escapes from the
port ¢’ mto the ports ¢* and ¢, and thus into
the heating-cylinder. The steam is not live
steam and does not circulate in the heating-
cylinder, so that the heating effect is smaller.
By continuing to turn the valve in the same
direction into the position cold the port ¢
1s closed.  The port ¢’ and ¢* are then con-
nected by the recess o* and its extension o3
to the port ¢!, leading into the atmosphere
and conveying steam from the heating-cyl-
inder direct into the atmosphere, so that
finally cold atmospheric air can get in.

The draimage - valve, Figs. 15-18, ar-
ranged at the end of the pipe K for water of
condensation, consists of a. device A, pro-
vided with a number of superposed cham-
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valve member e, provided with grooves at

the circumference. The valve I, operated
from the outside and held open by spring-

pressure, the opening of which is screened |

5 from the trap T by a perforated cap k, allows
water of condensation to escape direct as
long as the pressure of the spring has not
been overcome, while when the valve is
closed water can escape only through a pipe 7

re and through a perforation ¢’, reduced by

means of a throttling part d in the upper
chamber a’. Inorderto pass from one cham-
ber into the next and finally to the outlet-
opening of the valve memkber, water of con-

15 densation and steam must then repeatedly

pass through the grooves of the said valve |

member between each two chamkbers, so that

finally all steam is condensed, and no escape |

of steam takes place. |
20 used tor reducing the cross-section of Various

parts of the heating installation are consti.

tuted by a looselyv-inserted twisted metal wire
d, Figs. 13 and 14 or 15, which arrangement
has the advantage that the width of the pipe
25 or conduit can ke made comparatively large
and that clogging is prevented by the mobil-
ity of the wire. Fig. 13 shows stich a wire in
the pipe leading from the heating-cvlinder to
the regulating-valve. In F 1g. 14 the throt-
30 tling part is shown in a pipe r, (or z,) leading
' from the auxiliary steam-pipe to the pipe for
water of condensation, and in ¥ 1g. 15 such a
wire d is shown in the water-separator A.
Such throttling parts can also be arranged at

35 other suitable points, if required.
The working of the circulating heating in-

stallation is as follows- Steam admitted fron |

the locomotive into the tram-pipe H passes
to the steam-trap B and from it through the

40 pipe b to the regulating and check valve V

and tries to pass through the latter into the
auxiliary steam -pipe N of the first car.
riage, 8 portion of the steam contmuing to
flow in the main pipe. Water of condensa-

45 tion, formed owing to the rapid cooling of the

steam at the beginning of each heating oper-
ation, escapes through the open valves of the
steam-heating hose-pipes between the car-
riages, but passes to the greatest extent into

50 the steam-trap of the main steam-pipe,

through the valve of which it escapes into the
atmosphere. Steam separated fron water
and 1mpurities first passes with a small pres-
sure Into the branch-pipe for the first car.

55 riage; but there its pressure quickly increases,

as the steam coming after it is not conveyed
farther as quickly as it comes from the loco-
motive-boiler into the main pipe. The
steam tries, therefore, to enter quickly
As, however, in
the casing there is little or no back pressure,
the valve v (at about half-atmosphere) will
be pressed against the upper surface of the in-
termediate part 17, the admission of steam

65 tfor the moment stopped, and the steam forced

The throttling parts |

- come filled with steam and also the

F COINe

' to continue to flow farther in the main steam-
. pipe.  The high-pressure valve v*, which is
-~ also closed, opens only when the pressure of
steam has reached one and one-half atmos-
pheres. Stean violently entering at that
momnent passes through the regulating-valve
v* 1nto the auxiliary steam-pipe, flows for g,
certain tinie, and finally closes the said valve.
Then it can only pass into the auxiliary
steani-pipe through leakages at the point of
rest of the valve and through the lateral re-
cesses « of the latter. In this way the pres-
sure of the steam entering through the valve
- v* very quickly becomes so high that the pres-
- sure of stean in the space between the valves
v* and o, together with the pressure of the
- spring of the hrst valve, overcomes the pres-
. sure of steam In the main pipe and then
 closes the valve v*. At the next moment the
- valve +* opens, however, again, as the pres-
- sure at once falls, and a,]nmst'simultaneously
the valve * is opened.  Steam enters again,
and the saime thineis repeated. By thiscon-

tinted opening and closing of the two valves
* and ¢* the admission of steam is delayed in
| such manner that steam in the majin steam-
Pipe 1n the meantime reaches the last car.
rage. ‘
The process described is repeated at every
carriage of a long train except: the last one.
In the latter the pressure of steam in the main
steanmi-pipe does not increase so quickly as to
depress the valve v against the intermediate
part /7, but, on the contrary, the inecrease of
pressure In (uestion is quite gradual. Steanm
continually flows through the valve v', which
1s only slightly depressed, and prodices be-
- himd it a counter or back pressure. The pres-
sure of steam can therefore rise above one at.
masphere without the valve o closing the in-
termediate part /7. The valves v* and o* re-
main during that time completely inoper-
ative. In the first carriage of the train the
auxiliary steanm-pipe has in the meantime be.
pipe for
water of condensation; but in the latter the
pressure of steam is still small. The pressure
n the auxiliary steam-pipe of the said car-
r1age will be about one and one-half atmos-
pheres less than in the main steam-pipe, as
the pressure of the spring of the valve ¢ js
calculated accordingly. In order that at the
beginning of the heating air and water of con-
densation should be completely expelled, the
pipe for water of condensation must not be-
prematurely filled with steam. To
that end the admission of steam is delayed by
the throttling parts. The steam from the
auxiliary steam-pipe passes through all the
regulating-valves s placed into the hot POSI-
tion, into the heating-cylinders, and thence
into the pipe for water of condensation, and
carries with it air and water of condensation.
These are expelled into the pipe for water of

condensation through discharge - pipes ar-
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rang . 4 at the lowest point of the heating-cyl-
mde1s and contalning a throttling part.” The
alr In the auxiliary steam-pipe and the water

~of condensation contained in it are expelled
through a pipe 7, connected to the end of the |
auxiliary steam-pipe and containing a throt- | -

tling part, and from the pipe » into the pipe
for water of condensation.

~ In the pipe for water of condensation the
pressure of steam is always one-eighth to
one-fourth of an atinosphere less than in the

auxiliary steam-pipe, and the pressure in the |

heating-pipes of the auxiliary chambhers is

circulation of steam, considerably increasing

the heating effect, is obtained.

2C

The separator arranged at the end of the
pipe for water of condensation allows air,
water of condensation, and steam of smuall

ressure to escape through its wvalve E.
%Vhen the pressure of steam in the pipe for
water of condensation increases to about

- +-3 an atmosphere, the said valve closes and
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the water of condensation, as well as steam,

‘must pass through the pipe 7 and through the
chambers of the casing A and the helical |

grooves of the valve member ¢ hetween each
two such chambers, and therefore the steam

18 subjected to a repeated expansion and
throttling, which results in such a strong |

condensation that finally only water escapes
from the water-separator. As, owing to the
arrangement of the water-drainage valve,
no closing takes place, as in other syste:xrs,
by means of a closing-cock at the end of the
drain pipe, which has to e opened from tin.e
to time for discharging water of condensa-
tion, air, and stean, a continuous mover ent
of steam toward the outlet is insured, and the
closing-cock 1s" done away with altogether.
When stopping the heating, water of conden-
sation automatically escapes from the cham-
pers of the casing A. -
When a carriage is cut out of the train, the
valve v’ 1s then at once raised and closed, so

that neither can steam escape from the aux- ;

iliary steam-pipe, nor can cold atnospheric
alr pass 1nto the sane.

The heating hose- |

pipes can therefore be removed without any

danger. The duration of the valve closing

depends on the pressure of steam in the aux-

1liary steam-pipe. '
Ieclaim— | -

1. In-a steam-heating system for railway-

carriages; in combination, a carriage supply-

' pipe, a drain-pipe operatively connected fo
- sald supply-pipe, a plurality of heaters, con-

nections from said supply-pipe to said heat-
ers and from said heaters to said drain-pipe,
and valves in said connections adapted to

*-D1Y ‘ _ - admr1t steam to said heaters either from said
also slightly greater than in the pipe for
water of condensation, so that a constant

supply-pipe or said drain-pipe.

2. In a steam-heating system for railway-
carriages, In combination, a train-pipe, a
steam-trap therein, an auxiliary carriage
supply-pipe, a connection between said train-
pipe and said auxiliary pipe, a combined, au-
tomratic regulating and check valve in said

. connection, heaters operatively connected to

sald auxiliary pipe, a drain-pipe for receiving
water of condensation from said auxiliary
pipe and said heaters, and valves constructed
and arrangasd to independently control the
supply of steam to said heaters, each valve
being adapted to simultaneously regulate the
supply to the corresponding heater and to
pericit the discharge of water of condensa-
tion therefrom.

3. In a steam-heating system for railway-

- carriages, in combination,. a train-pipe, an

auxiliary supply-pipe, a connection between

- said train and auxiliary pipes, a combined

regulating and check valve in said connec-
tion, a plurality of heaters, a drain-pipe, con-

nections from both said heaters and said Sup-

ply-pipe to said drain-pipe, valves in the

heater connections adapted to admit steam

to the heaters from either the supply-pipe
or the drain-pipe, and a teririnal trap and

‘drainage device for said drain-pipe.

In testinw ony whereof I Have hereunto set

my hand in presence of two subscribing wit-

nesses.
ALEXANDER HILLISCH.
Witnesses:
GEORG KARNER,
UrLysses J. BYWATER.
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