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Ta all whom it ?mw concern:
Beitknownthatl, GEORGE ALBERT BOYDEN,

& citizen: of the U_mted States,residingat Beltl-

more,1n the State'of Maryland, have invented |

certain - new and usefal.  Improvements in
Valves for Air-Brakes; and I'do declare the
following tobe a full, clear, and exact deserip--

Yion of the invention, such as will enable otli-

~ars skilled in the artte wliich H-appertains to

make and use the same, reference being had
to the aceemnan}mtr dmwmtre and to the
letters of reference marked thereoe which
form a pdrt-of this specification.

This Invention relates to improvements in.
oTg valve mechanisin of automatie air-brake sys-
- tems, and has for ifs prineipal object to pro-

vide for the admission of air-pressure to the

brake-cylinder-from both the train-pipe and
the auxiliary reservoir,so as to affect a power-
ful apphcmmn of the bmkes, and at thesame |
automatic airbrake system includes as one

time produce a reduction of air-pressure in

the train-pipe adjacent to the valve mechan-

ism to quicken the application of succeeding

‘brake mechanisms, so that the brakes ¢gn-all"

the cars of thé train -will be applied at nearly

the same instant.

30
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In my patent of June 26, 1883 No. 280,285,

| hreught out an improved tri ple-valve mech-
anism having 2 check-valved ‘passage from

the trem-pme so arranged as to admit train-
‘pipe air direct to the brake- cylinder at the
‘same time that auxiliary-reservoir air is in

the brake-cylinder. Inmy presentinvention

I use the check-valved feed-passage of uny
1883 ‘patent, leading from -the train - pipe
- through the tr:ple-valve piston to the main | instance to the brake -—cyhnder C’ by bolts

~ve.1ve-eha,mber and thence both to the auxili-

ATy reservoir and the brake-cylinder for the

~ double purpose of supplying the auxﬂmry

40

45

50 -brake cyhmiel, an auxiliary reservoir, & por- |

reservoir and also enabling train-pipe air to
‘be vented directly throuﬂ'h the main valve- |
t haust from the blake-eylmdel.

chamber into the br e,ke-eylmder toaid in ap-

“plying the brakes in emergency stops.
 Referring tothe drawings, Figure 1 i§ an
-elevation showing the pt mclpal elements com- |
" prising an erdmary air-brake system and the
‘application thereto of the improved valve
“mechanisn: by which the air-pressure.is con-

trolled. Fig. 2 is a view illustrating an alir-

tion of the train-pipe, and the valve mechau-

| gasket v for me.kmfr ) t1ght joint.

ism for contrellmﬁ‘ the air-pressure in the
brake- cylmder the same- representing the
equipment of & single car.. Fig.3isaviewof
thevalve,looking toward the i innerend, which: 55.
is attached to the brake-cylinder.. F1g 4isa.

longitudinal section through the valve mech-

anism on the line 4 4.
Similar letters of reference in the several

figures indicate the Same parts. ‘6o

The brake system in general to Whlch my

Ppresent. unprevemente are shown apphed is
‘that in common use, andincludes,in addition

to the brake-cylinder ¢/, e,umhery reservoir

R’,and train-pipe P/, (lllustrated in Fig.2,) the 65 .

usua.l equipment of the lecemetwe——sueh as
an air pump or'. compressor, a storage-fank,
and an engineer’s valve q—-—all of -which parts
are familiarto persons skilled in the construe-

‘tion'and operation of brake mechanisms. 70

In addition to the parts named a complete .

of its essential elements a valve mechanism
located on each car and servmfr to control

‘the admission and escape of air in the brake- 73

eylinder for effecting 'the appheetmn and re-
lease of the brakes. This valve mechanism
is popularly known as a “triple valve,” and

| the presenit improvements relate more par-

ticularly to this element or-part of the brake 8o
syetem and mtroducee a new mode of opera-

“tion.

The valve-caseshown comprises two pieces,
the body part A and the head A’, which are
suitably secured together. The open end C 85
of the'valve-case is s attached in-the present -

passing through flange u, with an interposed.
'The pas-.
sage R connects with. the auxiliary 1eservmr 00

'R" the passage P with a branch p®of the

train- -pipe, and the passage K 18 for the ex-

To economize spdce under the car, the aux-

5 111ery reservoir R” may be placed around the g5

brake-cylinder C’, as shown, instead of being

removed or separate -therefrom, as is’ ueua.l
and when so arranged communication is es-
tablished between the auxiliary resorvoir and

the 1n1preved valve mechanism througha pas- 1oc -
sage w in the head z of the brake-cylincer. -
It will be obkus, however,that it is notmeces-



Sary to the. operation of my i npmwnmnts
that the auxiliary reservoir should be thus
eonstruected and arranged,as the usual forms.

of auxiliary reservoir and brake cylinder will

operate in unison with the improved valve

| mechanism with equ&l advantages.

The valve-case is provided w1th a plbt{)ll-

. chamber.a. in open communication with the

I0
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train-pipe conpection or passage D, and in

the present instance, this (,ha.mber is’ fur-
nished with-a bushing ov lining o/, within

‘which is fitted & plston G, havmg 0 centlal.

{tbular extension b of smaller diameter than
the piston and entering the valve-chamberll

throrgh an openingc. at one .end. Thls open-

ing ¢ is furnished with a bushing ¢*, which
also serves as a guide for the said. tubulal ex-
tension b,which pro,]ectb through it intocham-
ber L. ‘At its end this extension is furnished

with a valve F, co-operating with the main’

valve - port e¢ at the end of ‘said chamber
This valve-port is formed by a bushing e’
When the port e is open, air may p&ss from

the valve.chamber Il to the bmke—cylmder‘

C’ by the openings C. The valve F-is oper-

ated to open and close’ communication with

brake-cylinder C’ from both the auxiliary res-
ervoir R":and train-pipe P’

The main valve ¥ 1s of the Lmd known as
8 ¢

"l‘hw. valve It

g’, and said chamber is lined bv a tube g?, pro-

vided with an end flange g3 for conﬁumﬂ' the
packing f.
establish communication between the valve-
chamber H and the brake-cy]mder ¢’ when
the main valve F. is in.its closed position.

The said -small port g’ serves to

This small port ¢’ is controlled by the grad-

uating-valve £, which bas suitable grooves A"
on its sides ahd fits movably in the lining--

tube ¢®. The conical end of the rrra_.duatm_y-

valve L is adapted to fit 'air‘-tiﬂht over the'|
small Pﬂl‘t ¢’, and when un%e&ted or moved

to uneover the said port compressed air will
pass from the valve-chamber H along the

grooves h’ and then to ‘the lnake-oylmder.:
The stem of the gradyating-valve has a cross-
slot, through which -passes a pin 22 for limit-

ing the movement of the uraduatmg-va.lve

55 Y5

60.

zmd also serving to hold the lining-tube ¢g*in
position. The end of the stem of the gradu-

‘ating-valve projects beyond the lmmg—tube_
2 and- when the main valve F is entered
‘within the main port e sufficiently far the pro-
JPGUH“’ end of the stem of said graduating--

valvecngages the stem J’ of the release-valve,
The aumhary reservoir R’ and pl%ton-t,ham-

ber a are in.communication through the pas- |
sage R, formed in the valve case. Smd passage.

qupplles air on the side of piston-G which is
opposite the train-pipe passage P. This PAas:

sage R does not lead through the valve-cham-

ber H. The passage R betweeu the piston-

chamber and . aguxiliary reservoir is larger or

of greater capacity than the passage<, through

“plug-valve,” and is provided with a suit=
able packing fito make an air-tight fit in the
port through the bushing e’.
has a chamber g, terminating in a small port-

"flows.

481,134

which air from the aunxiliary reservoir is a.d-‘- _-

mitted to the valve-chamber IL . The said

.passafre 7, through which - aunhary-reservmr
airis conduuted to the valve-chamber 1I in
applying the brakes, is sma,ller—-tha.t is, it has
a less transverse area and a restricted or

smaller conducting capacity—than either the
said passage R or the main pors e, and it can
conveniently be located, as shown, 111 the par-
tition where the fflude-bu.';.hlng ¢’ is fixed,

which partition serves- fo separale or 1solate_

the.auxiliary- reservoir side.of the piston-
“chamber ¢ from the valve-chanmber I, and
thus makes it possible when applymg the
brakes in an' emergency for the piston: G to

be subjected on its auxiliary reseryoir side to

a greater air-pressure than that contained in’
*t,he valve-chamber .

A passage D is formed.
throughithe piston and extends from the train-
pipe side of the piston- -chamber atothe valve:

chamber II,-and in said passage is'located a.
cheek- 'mlve d, which is arranged to allow

compressed air topass from the train-pipe P’

to the auxiliary reservoir TR’ for charging,

70

75

80 |

o

and wlien the main valve-port e is open from

| the train-pipe direct to the brake-cyli ndor for

quick action in emergency applications of the
blakes, but said c¢heck-valve prévents air

95 .

passing’ from- the auxiliary reservoir and_ .

brake-cylinder back to train-pipe. .

The construction of the cheek-valve d and o

its coacting parts may be varied from that
_ -In the.present instanca gnide-wings-
d’ ave connected to the valve, and the latter

shown.

carries a packing @ - The check-valve is re-

[(2C

cessed, and a spiral spring d3,seated in said

recess, presses the. check-valve and keeps it
normally on its seat %', and when thus saated
{ communication between -the" valve-chamber
II and the brake-plpe is‘ closed.

valve ([ is loeated in the tubular extension b
of the ptston, and passages 4 in-said tubular
extension b permit train-pipe air.to-pass into
the valve- chambel I1. . In the tubular exten®

sion sn internal tube or lining % is fitted, one:

end of which serves as a seat: k' to the check-'

handle or grasp part. -
the check-valve slide-in the mtel nal tube k.

IQS

The check-

TIOF

‘valve, while the other end' k? projects at the
'oppomte side of the piston G and serves 4s &
The guide-wings d’ of:

'II. |

'I'he check-valved passage D, throngh: which |

‘train-pipe air flows when applylng thebrakes =
for an emergency stop, hixs’ a- ‘much greater
area or capacity-than-the small” passage z,-

12¢

through. which the auxiliary - reservoir air

valve-case, and  air under pressure- is- con-
ducted from thetrain-pipe throughsaid nozzle.

The nozzle [, for connection with the -
train-pipe P, is formed on the héad A’ of the

X328

‘The exhaust-passage E, through which air

is discharged from the brake-cylmder C’ to

the .xtmos here to release the. brakes, is con-' _
trolled by alelease valve .J, havinga atem Jhh-

sliding-in a ‘beari ing o, whlch latter is sup-
ported. by bridge-pieces 0.
tends through one of the bridge-pieces o/, and

This passage ex-

the openings C ab the sides of. aald bridge-.
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pieces form supply-passages uommumeatmb
. with the brake-cylinder.
igin line with the graduating and main valves
- h and T, and these valves are so arranged
‘that When the main valve is fully closed the

The release-valve J.

end of thestem of thegraduating-valve presses

the stem J’ of the release-valve and lifts the

latter from its seat p. ThlS valve-seat p is

- provided witk a port ¢’ in -communication

10

- passage E on the other.

- ¢ylinder through passages £.

LS

with a.chamber 7 on one sideand the exhaust-

18 located within this chamber 7, and the lat-
ter is in open communieation With'the brake-
A spiral spring
s engages the release-valve and tends to keep
it to its reat p.

It is well understood that in valves of thlS

~ general character a flexible diaphragm may

zo

30

be used as a recognized equivalent of the pis-

ton' G. This and other equivalent  changes:
may be made without in any wise departmﬂ'_
In the present
embodiment the valve-case is bolted by its

from the present invention.

flange to the head of the brake-cylinder in

such manner that the passages ¢, communi--
cating with the exhaust-passage, and the sup-.

ply-openings C, communicating with the main

and frradua.tlug valve-ports,. Wll‘ open ‘to the

brake—cyhnder while the large passage R is
placed in comimunication with the auxiliary
reservoir through a passage w, whiceh in thlS

~ instance is in the cylinder-head.

33

erveir R,

The operation of this improved Vélve mech-
anism is as follows: To charge the auxiliary
reservoir and prepare the brakes for action,

compressed air from the tram-plpe entemnﬂ' |

through connecting-nozzle [ acts upon the pis-
ton G and moves said piston, sothatthe gradu-

‘ating-valve 2 and the main valve F will close
their respective ports and thus cut off com-
The.
‘exhaust-valve J will at the same time be
moved touricover its port,and the check-valve
d, ylelding to the preponderance of pressure

munication with the brake-cylinder C’.

«xerted on its train -pipe side, will unseat,

and air from the train-pine will be conducted-

by passages D, 3,7,and R.to the auxiliary res-

air-pressure will thos be brought about in the

auxiliary reservoir R’, valve-chamber H, and

tram-plpe, and the check valvewill be seated
When it is desired to Uradually a,pp]} the

‘brakes, the handle of the ‘engineer’s valve q !
‘will be moved for a moment to such a posi-
tion that communication between the storage-

tank ¥ on the locomotive and the train-pipe
P’ will be closed and an escape-orlﬁce opened
to the atmosphere.
in the train-pipe will be: reduced slightly—
say about five pounds or less. "This reduetion
of pressure on the train-pipe.side of the pis-
ton G disturbs the balance previously exist-
ing on opposite sides thereof, resulting in es-
tablishinga prepnnderanee of alr*pressure on

the d.umha.ry-resm voir side, and the air de-
Yivered from the aumhary reservoir ‘through
the passage R and acting upon the piston (: ber escapes through the largm passage thus

‘The release-valve J

“eration is repeated.

“movement of the encrmeer s valve,

An approximate equahzatlon of -

Thereby the gir-pressure .

freely into the brake-cylinder.
of air from auxiliary reservoir tc the valve-
chamber H i igcondu cted through the restricted

causes the latterandits attached parts tomove
outward and permit therelease-valve J to seat,

B

thereby closing communication between the 7o

brake-cylinder 0’ and the exhaust-passage E.

\This outward movement of the piston G will
‘continue after the release-valve J hasbecome

seated and until the graduatinﬂ'-valve h has.

“béen-unseated by the pressure of air in.the
‘valve-chamber H, thus allowing aumhary—res-
“ervoir air toflow throu gh small port ¢”into the

75

brake-cylinder ¢/, where itacts uponthe piston

thereof toeifect the application of the brakes.
| When by reason of the flow of air into the-

brake- cylmde“ the pressurein valve-chamber
H and in auxiliary reservoir R’ has been re-
duced to or below that in the train-pipe, a

slight retirnorinward movement of the pis-
‘ton G will be produced suafficient to causethe
.reseatmcrof the graduating-valve h, and thus

close commumcatmn between va.lve chamber

H and the brake-cylinder and confine the air
In case it is de- -

.' 9 0. |

admitted within the latter.
sired to gradually increase the air-pressure

80.

in the brake-cyvlinder, the above-described op-

.T'o permit the air in the

brake-cylinder to escape and effact the re-

lease of the brakes, the air-pressure in train-
pipe is restored or mereased by a proper
The in-

crease of pressure in the train-pipe causes

the piston G to move inward to the limit of

its stroke, when it will occupy the position
illustrated in Fig. 4, thereby raising the re-

lease-valve J from it seat and placing the

brake-cylinder in cominunication with the ex-

95
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haust-passage E and allow the air to escape.

At the same time the restoration of pressure

in the train-pipe will unseat the check-valve
d and air from the train-pipe will flow into

the auxiliary reservoir, recharging the latter

for future use.. The reenarmnﬂ'wﬂl continune
until the pressure in the auxﬂlary reservoir
equals that in the train-pipe, when the check-
valve will be seated by its spring. 'When it

becomes necessary or desirable to apply the
brakes of a train quickly and with, full power

for an emergency stop, the engineer’s valve ¢

-will be moved to close. communication be-
tween the storage-tank 4 and- train-pipe and

open the latter to the atmosphere~and pro-

duce a sudden reduction of pressure of abouf

ten or Bfteen pounds in the train-pipe. The
effect of this sudden diminution of pressure
in the train-pipe is immediately manifested

at the neatrest valve mechanismor thaton the .

firstear,causing the valve-piston G tobe moved

e 105

110
118

120

by the hlgher pressure of auxiliary-reservoir

air qmckly to its full outward position, thus
moving the main valve F and opening wide

tained in the valve-chamber H may exhaust
The supply

or small passage:. Hence whenthemsin port
eds opened wide and the airin valve-cham-

125

‘the main port ¢, so that the air-pressure con-

130,
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provided the pressure in said valve-chamber

N

10

20

is quickly reduced below that in the pistoun-

chamber « on the auxiliary-reservoir side.

'his follows hecause the passage 7, supplying

auxiliary-reservoir air to thé valve-chamber
11, is somueh smallerthan the passage R,sup-
plying the same kind of air to the piston-
chamber. "The sudden and full opening of

the main port e allows all or nearly all of the

air-pressure on the brake-cylinder side of the
check-valved to escape, whereupon the check-
valve will be immediately unseated and train-

pipe air will pass directly int6 the brake-cyl-

inder C’, thus effecting the quick application
of the brakes and also a further reduction of

‘pressure in the train-pipe that will be suffiz:
cient to accelerate the action of the valve

mechanisms on the cars following. The pis-
ton G will in the meantime be héld to ifsout-
ward position by the relatively higher air-

nreasure from the auxiliary reservoir, which .

‘is delivered through the large passage R,

‘while the transmission of auxiliary-reservolr

air to the brake-cylinder is retarded by hav-
ing to pass through the relatively smaller
passage ¢ = During its preliminary traverse
outward or toward the train-pipe side the pis-
ton G operates to close the exhatst-passage,

- and its farther or continued movement in the

30,
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same direction opensthe main valve F and
allows air to pass from both the auxiliary

reserveir and the train-pipe to the brake-cyl-
inder when-making a quick application of the

brakes. It will be observed that the valve

mechanisin depends for its action upon the

‘movenents of -the piston G and that the lat-

ter is subjected to two opposing forces—aux-

~jliary-reservoir air on one side and train-pipe

.1 42
| %5
50
53

6o

air on the other—and that its movement in
one direction is effected by the preponderat-

~ ing pressure of auxiliary-reservoir air, while
its movement in the opposite direction results
from a preponderance of pressureon the train-
pipe side. If the passage , through which |
auxiliary-reservoir air must flow upon the

sudden opening of the main-valve port ¢ for
an emergency stop, was as large as-or larger

than the check-valved passage for supplying
train-pipe air, the quick action referred to and

the utilization of train-pipe air direet in the

brake-cylinder eould not be-effected for the.

very obvious reason that the inward flow of

train-pipe air at, say, fifty-five or sixty pounds,

to the brake-cylinder would be opposed and
checked by the flowof auxiliary-reservoir aix
at a higher pressure, say; seventy pounds;

but by restricting the passage through which
auaxiliary-reservoir air is conducted in.the
course of its transmission to the brake-eyl-

inder, so that its capacity for the flow of al1
will be less than that of the main port.e
and leéss than the check-valve passage lead-
ing from tHe train-pipe, & considerable vol-

ume of train-pipe air will flow into the brake-

eylinder, notwithstanding the admission of

the auxiliary-reservoir air under a higher

pressure, because the flow of anxiliary-reser-

481,134

Voip nir is s0 retarded by the smaller passage
4, through which it is condueted, that an ap-

preciable period of time is required to raise

the pressure in the brake-cylinder to that in
the auxiliary reservoir, and it is during this
interval and before the pressurein the brake-

cylinder i$ raised to that in the train-pipe

‘that the air in the latter is frec to enter the
It will-thus be seen that the.

brake-cylinder.

70

75

sudden uncovering of the main port.or pas-

sage ¢, leading to. the brake-cylinder, by the
movement of the main valvé'opens commauni-
cation between the train-pipe and brake-cyl-
inder and also between the auxiliary reser-

voir and the brake-cylinder; but that the flow

BD_E

of the higher-pressure air from the auxiliary -

reservoir into the brake-cylinder is retarded
by being compelled to traverse a relatively
small orifice or passage, while the lower:press-
ure train-pipeair is permitted to’flow through

a larger orifice or. passage. |

~ From the foregoing explanation it is obvi-

ous that there is a coaction at thetime of ap- go

plying the brakes.for emergency stops be-

tween the restricted passage which supplies

auxiliary reservorair,the larger passage whicl

supplies train-pipe air, and the single valve
which controls the communication of air from-

both of said passages to the brake-cylinder.
As soon as the pressure above the check-
valve caused DLy the auxiliary-reservoir air,
plus the pressure of the spring (” exceeds the
pressure exerted by the train-pipe air on the
other side, the eheck-valve will close andl the

further ingress of train-pipe air to the brake-

95
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cylinder will be cut off, while the auxiliary-

reservoir air will continne to flow, thus aug-

menting the pressure therein. 'T'o effe¢t the

1 03

release of the brakes, the air-pressure must be .

restored in the train-pipe to overcome the

pressare on the auxiliary-reservoir side of the

piston G, whereupon the parts will act.in the
manner already described.

Ashereinbefore intimated, this valve mech-
anism belongsto the class of air-brake valves .

known as “triple-valves,” of -which there ave

numerous examples, differing somewhat in.

construction and embodying -variafions and

110

g

modifications in the form and arringementof

part8; but all of them, however specially con-
structed,contemplatea valve structure having

suitable connections for the train-pipe, the

guxiliary reservoir, and the brake-cylinder,

‘and are provided with passages or ports lead-

ing, first, from the train-pipe to the auxiliary
reservoir; second, from the said reservoir to

130

the brake-eylinder,and, third, from the brake-

eylindet to the atmosphere; hence the namne
triple valve. In some cases.a plurality of
valyves govern these passages or ports.

¥2§

It is to be observed that some of the distin- -

guishing features of this invention are, first,
that provision is made whereby train-pipeair

may pass direct to the brake-cylinder through

the triple valve, thus utilizing the triple-

valve mechanism to effect what is known as
a “ quick action” of the brakes withont ne-
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cessitating the use of an “auxiliary” valve,

as heretofore; second, gnieck action of the

brakes is produced by the admission of both
auxiliary-reservoir air and train-pipe air to

‘the brake-cylinder by use of asingle valve

and properly proportioning the passages of
the triple valve, so that train-pipe air at a
lower pressure than that in the auxiliary res-

ervoir may be admitted to the brake-cylinder;
third, the novel mode. of operation, whereby -
in applying the quick-action feature three |

different pressures are momentarily produced
in the triple-valve case—that is, the highest

pressure on auxiliary-reservoirside of piston,

& lower pressure on the train-pipe side of said

- piston, and the lowest pressure where the

port e is located, which leads to the brake-

| cylinder. |

20

In the embodiment shown the main valve

of the triple valve is of thereciproeating plug

- form, which is deemed advantageous,in that

25

39

‘1t.admits of a certain extent of reciprocating
‘movement within itsportewithout opening or
uncovering the latter, so that the yninten-:

tional slight variations of air-pressure that
oceur in the train-pipe will be productive of
no. disadvantage, as the piston G can have a
limited movement without allowing any air

to pass. Armnother advantage of this “plug”
form of valve is that it permits the closingof.
‘the release-valve before the.opening of the

ports controlled Ly it and by the graduating-

- valve. Thesespecificimprovements in forn,

35

40

while advantageous in the particulars men. |

tioned, do not aflect the new mode of opoera-

tion due to the reorganization of the triple

valveand which resultsin the addition thereto
of a new function.. My invention -therefore
is not limited to this form of yalve.

As ordinarily constructed heretofore the

triple valve has been arranged to effect two
- grades of brake application by use of auxil-

iary-reservoir pressure alone, these two geades
differing in degree rather than in kind.-. The

first may be called “full pressure” and the
second is known as “graduation.” For ef-

~ feeting these two grades of application & main.

55
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and a graduating valve are employed, corre-
- sponding generally, though embodied in dif-
ferent forms, with the main graduating-valves
- F and 5 here shown. These, togother witha
releasé-valve and feeding-valve, ar¢ usually

arranged to be actuated by a piston.

- An example-of the class-of triple valves-
just referred to-isshown in United States 1tat-
ent to George Westinghouse, Jr., dated Octo-

ber 14, 1879, No. 220,656, - Triple valves of

this kind and in a great variely of forms ave’
well known;. but: they de not-possess the:
quick-action 'principle';- which . utilizes train-.
pipe air in the application of the brakes and.
effects a reduction of train-pipe pressure by

$o doing. -On the contrary,insucli valves the

pressure-available in the brake-cylinder is

derived from the auxiliary reservoir alone.

- Efforts have heretofore been made to com- '

bine with a triple valve certain additional

B

mwhﬁn-ism' by whieh train-pipe ai r could be

introduced direetlyinto the brake-eylinderin
effecting the application of the brakes. for 7o

emergency stops; but it eyery snen instance

a supplemental passage or passages, together
with a-supplementsal or. auxiliary valve, has

had to be employed .in connection with the
triple valve proper,in order that the ordinary

functions of the triple valve might be pre-
served and the additional funetion of intro-

75

ducing train-pipe air into the brake-cyiinder

for emergency stops be combined therewith.
- An example of the class of valves referred
to in-the last preceding paragraph which em-

“ploy an auxiliary valve, combined with an or-
-dinarytriple valve,is shownin United States

Patent to George Westinghouse, Jr., dated
Marchi 29, 1887, No. 360,070

Y

8¢
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It will be seen shat my present invention

forintroduecing train-pipe air into the brake-

cylinder for emergency stops differs essen-

tially from the device shown in thesaid Pat-

ent No. 360,070, because I have provided &
new principle of construction and a new mode
of operation, by use of which the desired re-
sult aforesaid may be produced without the
aid of the auxiliary valve heretofore required

for the purpose. | _
- An examination of the particular embodi-
ment of the present. invention will disclose

out auxiliary or supplemental valve devices,

“and, further,that its conversion into a quick-

g0
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‘the fact that it is a triple valve per se, with- -

100

action valve and, its greater capacity for ac-

tarding or restricting the flow of -auxiliary-
reservoir air to the main port or passage lead-

tion over ordinary forms of triple valvesis
‘due 1o means which I have invented for re-

IG8

ing to the brake-cylinder as compared with

the more open or free delivery of train-pipe
airto thesaid main port or passage. By thus

delaying or restraining the flow of auxiliary-

reservoit air it becomes possible to open both:
passages to the brake-cylinder, and the differ-

“ence in size of these passagesallows n congid-
-aérable portion of the air from the train-pips

at lower pressure te cuter the brake-cylinder

Dbefore thie ‘air from auxiliary reservoir at
“higher pressure ratses the pressure in the

brake-cylinder tosuch a degree as to prevent

ITIO

I15.

the ingress of train-pipe air, and, further, a

single valve—theé main valve of the triple

valve proper—is here made to perform the
oflice of opening communication to the brake-

‘eylinder {-om botk the train-pipe and the aux-

iliary reservoirin the quick application of the
brakes for emergency stops. " My invention
therofore includes any form of structure of

valve wherein asingle vaive admitsboth train-
pipe air and auxiliary-réserveir air to the

120
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brake-cylinder in' applying for emergency

stops, and which struecture is provided with

-means for restricting or retarding the flow of

auxiliary-reservoir air to the brake-cylinder

130

as compared with the flow of the train-pips -

air thereto.” o ,
The graduating-valve /i of the present valve
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meehanisin performs the ordinary f unctions
of 'such a device and is brought into usecful

action-only in making “graduation” applica-

~ tions'of the b'rak_es_.? "It does not affect in any
s manner.the “quick-action” ‘or -emergency-

stop featuve. - llence its presence or absence

i3 not essential thereto. - o |

- Illaving thus explained the principleof my
invention and . described means by which it

10

ent: 18—

1. In-triple- valve mechanism for auto-
- matice air-brakes, the combination of a pas-
- 15 sage.from the train-pipe, a passage from the

“auxiliary réservoir, which. is smaller or more

restricted than said ‘train-pipe passage, and |
a single valve coactingwith both of said pas-
- sages and controlling communication between

zo them and the Lrake-eylinder, whereﬁyfwhcn

~ an emergency application of the brakesis de-
sired the train-pipe air and auxiliary-reser-
voir- air, the former at lower pressure than

25 der through the triple valve. -

- 2. In valve mechanism {or automatic air-
brakes, the gombination of a. communication

- with.the brake-cylinder from both the aux-

pipe air,whereby train-pipe air at lower press-

33 _
~ said valve whon making an emergency appli-
tion of the brakes. -' |

. 4. In a triple valve, the combination, n{itlp
a suitable chamber, of & port therefrom to

40 +t11_e brake-cylinder, a valve controlling said

" port, and passages to the said chamber from

the train-pipe and from the auxiliary reser-

-voir, the latter passage being of less capacity
than the former, whereby train-pipe air may
45 pass direct to the brake-cylinder through the

~triple valve to effect a fjuick action of the

- brakes for emeérgency stops.

4. In 8 valve for automatic air-brakes, the
_-combination of & ecommunication with the
‘5o brake-cylinder, a. snitable valve controlling

. sald commurication, two -air-passages coact-
~ing with said valve and relatively propor- |

 tioned as to their capacity to ‘allow the flow

- -of both train-pipe sir and auxiliary-reservoir.
45 air edeh at a differént pressure.to pass said
. valve when open, and a check-valve to pre-{ mc
- | port, whereby both train-pipe air-and auxil-
iary-reservoir air may pass the samne valve-

. vent the return of air to the train-pipe.
. 5. A valve for controlling automatie air-

brakes, having, in combination, 4 piston which

60 iz 'moved in one direction. by pressure from

- the train-pipe and in the other direétion by |

pressure from the auxiliary reservoir, a valve-

cation from the train-pipe, a communication

fis ‘with the auxiliary reservoir, and a port com-
- -municating with the brake-cylinder, said port
- . beingof greater area or capacity than thesaid |

may be embodied and practiced, what I claim
as new, and desire to sccure by Letters I’at--

 inder port; a passage for supplying auxiliary-

-the Inttor, will both pass to the brake-eylin- | reservoirairwhen applying the brakes, which

iliary-reservoir and train-pipe, a single valve |
controlling said communication, and. means
to retard or restrict the flow thereto of the |
auxiliary-reservoir air when applying the
‘Dbrakes in comparison with the flow of train-

ure than said-auxiliary-reservoir airwill pass

| ¢chamber and piston, -a passage from the aux:
iliary resorvoir dirvect to the piston-chamber

and which avoeids the said valve-chamber, 8
passage Wwhich 18" smallef or more restricted

sage opening into the valve-chamber, and &
-valve controlling said port and operated by

‘or the train-pipe passage, said partition sery-
‘ing to partially separate the ported chamber
from the said piston-chamber, and a valve

_ “having & communication with 8 brake-cylin-
chamber which has & check-valved communi- | d another
throagh a throttled or more restrictaed pas-
-sage from the asuxiliary reservair, a valve to

‘communication with the auxiliary reservoir,

and a valve controlling said port and moyed
by the piston, whereby when the said port 18-70 -

‘opened the pressure in the valve-chamber will -

be reduced momentarily below that in the

‘train-pipe, and air from the latter will there-

upon pass to 'ﬂm brake-cyli nder.

- il ry

6. In atriple valve for anutomatic air-brakes, 8.

the combination of a chamber having a port

leading to a brake-cylinder, & passage opeéen-
ing into'said chamber and which supplies aux-
iliary-reservoir air thereto, & piston-chamber
and piston, a valvé controlling said port-and
operated by the piston, and a passage from

| the auxiliary reservoir dirvect to satd piston-

chamber and avoiding the chamber first men-
tioned and which is larger or of greater ca--.
pacity than the said passage which supphc_es 85

auxiliary-reservoir air, .

-

" 7. In valve miechanism for automatic air-

“brakes, the combination of a piston-chamber,

a piston, a valve-chamber having a brake-cyl-

passage is smaller or of less capacity. than -

| said port, a passageito supply train-pipé-air

| 'when applying the brakes, a valve in the
valve-chamber coacting with said port and. gs
controlling the flow of air to a brake-cylinder
from both a train-pipe and an auxiliary res-

ervoir, and a passage from the auxiliary res--
ervoir to the said piston-chamber and which

in its course avoids the said valve?-cliti.-mber.;_:mg

.~ 8. Inatriple valve for automatic air-brakes,

the combination of avalve-chamber having a
port leading fo the brake-cylinder, a piston-

rof

than either the said port or 'the said direct
passage to the piston-chamber, this small pas-
| 110

the piston. S
0. Inatriple valve forautomaticair-brakes,

+

! the combination of a chamber having a port
.communieating with the brake-cylinder, &
piston-chamber_and piston, & passage {rom -

the train-pipe to the ported chamber, a parti-
tion provided with a passage which is smaller

or more restricted than either the. said port
120

moved by said piston and controlling said
x‘zs_‘-' ,

port for an emergency stop. N S
10. The combination, in valve mechanism
for air-brakes, of a piston, a valve-chainber
der, one from the train-pipe and another r3e
govern the ‘communication leading to the
brake-cylinder, a tubular. extension m‘f‘:f the

11§
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piston entering the valve-chamber and mov-
ng the valve and containing a passage which
forms the said communication between the
train-pipe and valve-chamber, and a check-
valve controlling said last-named passage.
11. In valve mechanism for automatic air-
brakes, the combination of a main port com-
mnunicating with a brake-cylinder from both
the train-pipe and the auxiliary reservoir, a

suitable valve ccntrolling said main port, a
graduating-valve which admits air-pressure |

in small volume to the brake-cylinder, and
air-passages coacting with said main port and
relatively proportioned as to their capacity
to allow both train-pipe air and auxiliary-res-
ervoir air, each at a different pressure, to pass

- to said main port when the latter is open.

{

12, In valve mechanism for automatie air-

brakes, the combination of a chamber having -

& main port leading to the brake-cylinder, a
reciprocating valve of plug form coacting
with said main port and capable of a certain
extent of movement without opening the said
port, a graduating-valve 7, fitting lcosely in
sald plug-valve, and a release-valve uncon-

nected with the said main valve and control-
ling an air-escape port. :

presence of two witnesses.
GEORGE ALBERT BOYDEN.
Witnesses: - |
CHARLES L. SULLIVAN,
JNO. T. MADDOX.

Intestimony whereof I affix my gignature in

2Q
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