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~ UNITED STATES

PAaTENT OFFICE.

EDWIN D. BANGS, OF MILWAUKEE, AND ARTHUR L.’ WAITE, OF BARABOO,
ASSIGNORS OF ONE-FIFTH TO MANNING H. CASE, OF MILWAUKEE, WIS-
CONGSIN; ANNIE L. WAITE ADMINISTRATRIX OF SAID ARTHUR L. WAITE,

'DECEASED.

BRAKE AND HEATING SYSTEM FOR RAILWAY-CARS.

SPECIFICATION forming part of Letters Patent No. 472,424, dated April 5, 1892.
Application filled Augnst 12, 1891, Serial No. 402,422, = (No model,)

. To all whom it may concern:

Be it known that we, EDWIN D. BANGS, of
Milwaukee, in the county of Milwaukee, and
ARTHUR L. WAITE, of Baraboo, in the county

5 of Sauk, in theState of Wisconsin, citizens of
the United States, have invented certain new
and nseful Improvements in Brakeand Heat-
ing Systems for Railway-Trains; and we do
hereby declare that the following is a full,

1o clear, and exact description thereof.

_ Our invention has for its object to opera%e_
the brakes of a-railway-train by steam in eon-.

tinuous circulation throughout said train an-
der the control of engineer and conductor, as
15 well as to combine the brake system with a
heating system for the coaches in the afore-
said train. ’ o
Said invention therefore consists in certain
peculiarities of construction and combination
2o -of partsto be hereinafter described with refer-
ence to the accompanying drawings, and sub-
sequently claimed. . ' .
. In the drawings, Figure 1 represents a dia-
-grammatic side elevation of alocomotiveand
25 certain steam connections forming partof our

invention; Fig. 2,aplan view of what isshown"

in elevation by the preceding figure; Fig. 3,a

detail section of a valve under control of the |

éngineer for regulating pressure in what wiil
- 30 behereinafter designated as the “ train-pipe;”

Fig. 4, a like view illustrating valves control-
"ling connections between the steam-dome, in-

Jjector, overflow-pipe, and circulating-pipes;

-~ Figs. 5 and 6, detail sections taken on lines
35 55 and 6 6 of Fig. 2; Fig. 7,aplan viewillus-
- trating those parts of our apparatus that are
stationary on the .under side of a railway-
coach; Fig. 8, a detail section of adevice that

- forms part of ourinvention andconstitutesa
40 coupling between the steam-pipes of oppos-
_ ing railway-coaches; Fig. 9, a vertical trans-
“verse section taken on line 9 9 of Fig. 7, to

illustrate a coupling-valve, also forming part |.

of our invention; Fig. 10, a section on line 10
45 10 of the preceding figure; Figs. 11 and 12, de-
- tail views on an enlarged scale illustrating a
check-valve that forms part of the coupling-

valve; Fig. 13, an elevation, partly in section,
illustrating our combined brake and heating
system, as well as the conductor’s valve for go
operating said brake system; and Fig. 14, a
view showing in end elevation certain of the
parts illustrated in the preceding figure, the
remainder of these parts being in section on
line 14 14 of the said preceding figureand on 55
the sameé line in Fig. 16; Figs. 15 and 16 rep-
resent horizontal sections, respectively taken

on lines 15 15 and 16 16 of Fig. 14.

Referring by letier to the drawings, A rep-- .

.resents the steam-chests, B the eylinders, and 6o
'C the steam-dome of a locomotive. ’

Lead-
ing from the steam-dome is what we term the
“train - pipe” D, provided with a valve E,
the latter having a crank b within reach of
the engineer, and an outlet ¢ to the open air. 65
The engineer’s valve E is clearly shown in
Fig. 3 as full open, so as not to obstruct the
train-pipe D, and when said valve is in this
position its outlet ¢ is ‘cut off. Now if the
engineer’s valve be given a quarter-turn that 70
portion of the train-pipe between it and the
steam-dome C will be cut off and the remain-
der of said train-pipe will be open. to the out-
let for the purpose hereinafter described.

Connected to the steam-chests A is thesup- 75
ply-pipe F of our brake and heating system,
and connected tothe eylinders B is the return-
pipe G of said system,these pipesbeing some-
times termed the “circulating-pipes.”

In Fig. 5 we have shown the connection of 82
the supply-pipe F with each steam-chest A,

“and this connection consists of a spring-con-

trolled valve H, that opens only to a pressure

of steam coming from said chest, whilein Fig.

6 we have shown the connection between the 85
return-pipe G and each eylinder B, thislatter
connection being a spring-controlled valve I,
that opens only to a pressure of steam coming
from said return-pipe. - .

Leading from the steam-dome Cis a pipe J, go
that connects with the supply-pipe F and is
provided with a cut-off valve K, and we also
have a connection L between the return-pipe
G and the injector overfiow-pipe M of the lo-
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comotive, this latter connection being con-
trolled by a cut-off valve N, said valves (shown
in detail, Fig. 4) being connected by a rod d
within 1eaeh of the engineer, as best 111us-
trated in Fig. 2.

Each of the cirenlating-pipes F G is pro-
vided with a cut-off valve O, operated by a le-
ver P, extending into the cab of the locomo-
tive, and in practice it is designed that these
cut-off valves shall be openonly when saidlo-
comotive is using steam.” When the locomo-

_ tive is not using steam, the cut-off valves O
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are closed and the ones XX N opened to obtain
a circulation of steam direct from the dome
C of said locomotive. Inanyevent thetrain-
pipe D and circulating-pipes F' G are brought
parallel to each other at the rear of the loco-

motive and joined to a triple coupling-valve

Q, to be hereinafter deseribed as to details of
construction,and in some instances said pipes
may be brought parallel to each other at the
front of said locomotive and joined by a simi-
lar coupling, as shown in Fig. 2. By having
the train and circulating pipes joined by a
triple eoupling at both ends of the locomotlve
the latter need not be turned to make the
proper steam connections with the remainder
of the train, this arrangement of pipes being
particularly designed for locomotives of sub-
urban trains.

Each coupling-valve Q throughoutthe train

“comprises a casing having three parallel pas-

sages e f g on opposite sides of acentral trans-

-verse line, the first of these passages being in

line with the train-pipe D and the others in
line with the circulating-pipes I G, as best
illustrated in Fig. 10.

The turning-plug Q’ of the valve Qis con-
trolled by a crank and provided with three
passages ) ¢ j, parallel to each other, designed
to be brought in and out of reglster w1th the
oues e f g in the casing, and each of the pas-
sages ¢ j is provided with a port %, controlled
by a check-valve consisting of a disk m, hav-
ing a corrugated periphery and a coxrugated
central stem 7, the latter working in guides
in said plug. The triple ecoupling-valve Q is
shown in Fig. 10 as cut off by a quarter-turn,
and on a train this will be the position of the
rear one of such valves in our system,all the
others being opened to have their passages
efgin line with the train and circulating
pipes.. Now if thelocomotive be using steam
so much of the latter as enters the supply-
pipe F from the locomotive-chests A will find
its way back to said rear coupling-valve into
the passage g and then back through the re-
turn-pipe G into the locomotive-cylinders,
from whence it passes into the exhaust.

At this point in the specification we desire
to eall attention to the fact that the steam
cireulated through the train entersthe cylin-

ders at each alternate stroke of the pistons

therein and acts as an auxiliary or increased
cushion for said pisions in that end of said
eylinders at which theconnection is made. It
is to be understood that steam let into .the

train-pipe D direct from the dome C hasa
greater pressure at all times than the steam
in the cirenlating system, and when the rear
one of the coupling-valves Q is cut off, as
shown in Fig. 10, the check-valve (disk m and
stem 7) therein that controls the port lead-
ing from the passage g will yield to the press-
ure in said train-pipe to permit the steam in
the latter to enter the circulating system to
thereby inspire the ecirculation and find its
way back to the waste termini of said circu-
lating system, these termini being either the
eylinders or the injector overflow:pipe, accord-
ingly as the locomotive may or may not be
using steam, it. being a matter of fact that
said check-valve is obherwlse held to its seat
by the pressure in the aforesaid circulating
system.
Beyond the coupling-valves Q throughout
a trdin the pipes D F G arefitted to coupling-
sections R, such as are best illustrated in Fig.
8, each of these sections being a casting hav-
ing a series of apertures corresponding in
number to said pipes, a hinged plate p, pro-
vided with a beveled lug g for engagement
with a recess in the opposing coupling-sec-
tion, and a flat spring simpinged agaiust said
plate The construction of their: componenb
sections permits the couplings to automati-
cally connect and disconnect, this of itself
effecting a saving of time and labor on the

part of the makers-up of trains.

Under each coach in the train we arrange
abrake-cylinder S, such asisin coinmon usage
in connection with air-brake systems, the rod
T of a piston (not shown) insaid cylinder be-
ing connected to the brake-lever U, as best
illustrated in Fig. 7. A casing V, rising from
that portion of the train-pipe D under the
coach, is coupled by pipes ¢ to reservoirs W,
also arranged beneath said coach in circuit

with the circulating-pipes, and a slide-valve

having apertures v « is arranged in the cas-
ing in opposition to a’spiral spring w, as
shown in Fig. 14. A stem extending down
from the slide-valve carries a horizontal pis-
ton a, opposed to a suitable seat against
which it is held by pressure in the train-pipe,
and said slide-valve, stem, and piston consti-
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tutes what answers to the triple valve in the

art to which our invention relates, but which
is hereinafter generally referred to as the
“brake-valve,” a branch y serving to connect
the valve-casing V with the brake-cylinder
above described. Each of the reservoirs W
ispr eferably provided withan automatic drip-
cock W’; but as the latter are well-known de-
vices they are not shown in dejaxl and ex-
ended description is deemed unnecessary.
The branch ¥ is provided with acock z, and
by means of the latter the brake- cylmder S
may be cut off from steam at such times as
may be necessary or desirable. When the
pressure in the steam-pipe D is sufficient to
overcome the power of the spring w in the
valve-casing V, the brake-valve is seated to
cat off steam from the brake-cylinder S, the
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aperture w in said:brake-valve being in line

with the branch y, the latter being open to
the atmosphere at; its end farthest from said.

brake-cylinder. Now if the pressure in the
train-pipe be decreased, the spring in the
valve-casing will expand to unseat the brake-
valve, and- the aperture v in said valve will
be thus brought’into line with the pipes ¢,
leading from the reservoirs W, and also into

communication with the branch y,leading to-
the brake-cylinder, the outer end of this

branch being closed by the solid portion of
said block, as is best illustrated in Fig. 15,
said aperture v being a triple one, as is- also
best illustrated in the same figure.. Steam
from the reservoirs entering the brake-cylin-
der will actuate the piston therein to thus set
the brakes, and the laiter will reniain ‘set un-
til such time as the pressure in the ‘train-pipe
is increased sufficient to overcome the resist-
ance of the spring in the valve-casing and
bring the brake-valve to its normal position,

as shown in Fig. 14. This operation being:
accomplished, the steam previously admitted.

to the brake-cylinder will escape through the
now open end of the branch y, and thus the
brakes will be released. . »
The decrease- of pressure in -the train-pipe
may oceurfrom an operation of the engineer’s
valve previously deseribed, or from a break
in the train, and we prefer.to connect said
train-pipe with 'an escape-valve X in each
coach of the-train, one of the latter.valves be-
ing shown in Fig. 13. ~ . . i
The valves X in' the coaches of the trainare
generally termed “ conductors’ valves,” and
are normally held. closed by steam-pressure.
thereon; but any one of them may be opened

" atany time to decrease pressure in the train-
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pipe, and thus cause an antomatic setting of

the brakes throughout the entire train inde-

pendent of any action on the part of the en- :

gineer. - :
° As shown in Figs. 13 and 14, the inlet an
outlet of a radiator Y may be connected to
each reservoir W, said inlet and outlet being
provided with a shut-off cock, as is usual in
such devices. In the connections between

‘the radiator inlet and: outlet we arrange

spring-controlled vaives Z,thatopen to steam-
pressure in only one direction; the valve in
one connection being arranged to work re-
verse to the one in the other connection.

Having thus described our invention, what
we claim as-new, and desire to secure by Let-
ters Patent; is— - o -

1." A steam-brake system for railway-trains,
comprising a train-pipe -and ‘steam-circulat-
ing pipes arranged to takesteam from the lo-
comotive, reservoirs-in cirenit with the circu-
lating-pipes at intervals of ' the train, brake-
cylinders in. connection with the train-pipe
and reservoirs, but having outlets to the. at-
mosphere, and valves of such ‘construction
and arrangement as to normally ent.off the
reservoirs from the brake-eylinders under a
certain pressure of steam in-said train-pipe,

-while being at the same time ‘open to said

brake-cylinders and their atmosphere-outlets,
but which antomatically close said atmos-

7©

phere-outlets and open communication be-

tween 8aid reservoirs and brake-cylinders on
a decrease of the pressure in the aforesaid
train-pipe, substantially as set forth. '

- 2. A steam-brakesystem for railway-trains,
comprising & train-pipe having a valve-con-
trolled connection with the steam-dome of the
locomotive, circulating-pipesleading from the
locomotive steam-chests back to. the locomo-
tive-cylinders'and having & valve-controlled

‘communication with the train-pipe, reservoirs
in ecircuit with the steam-circulating pipes at

intervals of the train, brake-cylinders in con-
nection with train-pipe and reservoirs, but
having outlets to the atmosphere, and valves
of such construction and arrangement as to
normally cut off the reservoirs from the brake-
eylinders under a certain pressure of steam
in said train-pipe while being at the same
time open to said brake-cylinders and their

75

8o

Qo

atmosphere-outlets, but which antomatically

close said atmosphere-outlets and open com-
munication between said reservoirs and
brake-cylinders on a decrease of pressure in
the aforesaid train-pipe, substantially as set
forth. - . : - ’

3. A steam-brake system for railway-trains,
comprising a frain-pipe having a valve-con-
trolled econnection with the steam-dome of the
locomotive, valve-controlled circulating-pipes

95

100

leading .from the locomotive steam -chests

back to the locomotive-cylinders and having
a valve -controlled communication with the
train-pipe, a valve connection between the
steam-dome and one of the steam-cireulating

pipes and a like connection between the other

.of these steam-circulating pipes and the in-

jector overflow-pipe of the locomotive, reser-
voirs in circuit with eirculating-pipes at in-
tervals of . the train, brake-eylinders in con-
nection with the train-pipe and reservoirs,
but having outlets to the atmosphere, and

as to normally cut off the reservoirs from the
brake-cylinders under a certain pressure of
steam in said train-pipe while being at the
same time open to the latter cylinders and
their atmosphere -outlets, but which auto-
matieally close said atmosphere-outlets and
open communication bétween said reservoirs
and brake-cylinders on a decrease of pressure
in the aforesaid train-pipe, substantially as
set forth. . :

4. A combined. steam-brake and heating
system for railway-trains, comprising a train-
pipe and circulating-pipes arranged to take
steam from the locomotive, reservoirs in eir--
cuit with the steam-circulating pipesat inter-

valsof the train, radiators in the train-coaches
connected to the reservoirs, brake-cylinders

in'connection with the.train-pipe and reser-
voirs, but-having outleis to the atmosphere,
and valves of such eonstruetion and arrange-
ment as to normally cut off the reservoirs
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valves of such construction and arrangement -
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from the brake-cylinders under a certain

. pressure of steam in said train-pipe while be-

ing at the same time open to said brake-cylin-

" ders and their atmosphere-outlets, but which
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automatieally close said atmosphere-outlets
and open communication between said reser-
voirs and brake-cylinders on a decrease of
pressure in the aforesaid train-pipe, substan-
tially as set forth.

5. Asteam-brakesystem forrailway-trains,
comprising a train-pipe and eirculating-pipes

.in coupled sections arranged to take steam

from the locomotive and joined at intervals
to valves, each of which latter consists of -a

casing provided with a series of passages on-

opposite sides of a central line, a-turning-
plug having passages designed:to come in
and out of register with the casing-passages
on a straight line and to stand on a quarter-
turn, so as to cut off the train-pipe passage
therein without interference with the adja-
cent pipe-passages, a port leading from each
steam-circulating-pipe passage "in the- turn-
ing-plug to register with the train-pipe when
said plug is in its latter position, and. a one-

way valve controlling the port, reservoirs in-

circuit with the circulating-pipes at inter-
vals of the train, brake-cylinders in connec-
tion with said train-pipe and reservoirs, but
having outlets to the atmosphere, and valves
of such constraction and arrangement as to
normally cut off the reservoirs from the brake-:
eylinder under a certain pressure of steam in
said train-pipe while being at the same time

472,424

‘open to said brake-cylinders and their atmos-

phere-outlets, but which automatically close
said atmosphere-outlets and open eommuni-
cation between said reservoirs and brake-cyl-
inders on a decrease of pressure in the afore-
said train-pipe, substantially as set forth.

6. A steam:brake system forrailway-trains,

35

40

comprising a train-pipe and circulating-pipes -

arranged to take steam from the locomotive,
reservoirs in eireuit with the steam-circulat-
ing pipes at intervals of the train, brake-cyl-
inders at corresponding intervals with the
reservoirs, valve-casings cohnected to the
train-pipe, reservoirs, and brake-cylinders, a

slide-valve loosely arranged in each casing

and provided with a single and a triple aper-

-ture arranged one helow the other, the former
-aperture being normally in line with the at-
‘mosphere-outlet of the adjacent brake-cylin-

der, a compressed spring in opposition to the
top of the slide-valve, a stem depending from
said valve, and a piston carried on the rod to
oppose a seat in said casing, against which it
is normally held by a certain pressure in the
train-pipe, substantially as set forth.

In testimony that we claim the foregoing
we have hereunto -set our hands, at Milwau-
kee, in the county of Milwaukee and State of
Wiseonsin, in the presence of two witnesses.

EDWIN D. BANGS.
ARTHUR L. WAITE.
‘Witnesses:
N. E. OLIPHANT,
Wu. KLua.
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