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UNITED STATES

Parent OFFICE,

WILLIAM BRAYTON MANN, OF BALTIMORE, MARYLAND:

QUICK-ACTION TRIPLE VALVE.

SPECIFICATION forming part of Letters Patent No, 650,017, dated May 22, 1900,

Application filed December 8,1899, Serial No, 739,685,

To all whom it may concern..

Be it known that I, WILLIAM DBRAYTON
MANN,of Baltimore, Maryland,have invented
a new and useful Improvement in Quick-Ac-

tion Triple Valves, which invention is fully

set forth in the following specification.

My invention relates to triple valves for
air-brakes, and more particularly to what are
known as ‘‘quick-action” triple valves, In
valves of this class as the same are in prae-
tical operation on railroads at the present
time the service and emergency applications
of the brakes are controlled by means of a
triple-valve-operating piston having a partial
traverse of its cylinder for service applica-
tions and a full or further traverse of its eyl-
inder for emergency applications, and the
rapid serial venting of the train-pipe, upon
which the quick serial operation of all the
triple valves on a train depends, is secured
through the medium of certain valves and
plstons additional to the triple valve proper.
Furthermore, with the valves now in practi-
cal use the process of charging the auxiliary
reservoirs is very slow, and where it becomes
necessary to recharge the anxiliary reservoirs
while the train is on long grades resort has
been had to retaining-valves to retain a pre-
determined pressure in the brake-cylinders,
to the end that the train might not acquire
too great a momentum before the auxiliary
reservoirs could be charged and the brakes
again applied.

One object of my present invention is to
provide a quick-action triple valve controlled
by a piston having a partial and full traverse
for service and emergency applications, re-
spectively, as heretofore, and in which all the

results of a quick-action triple valve shall be -

secured through the action of the triple valve
proper without any additional valves or pis-
tons for that purpose.

A further object is to provide a quick-ac-
tion triple valve controlled by a piston hav-
ing 4 partial and a full traverse for service
and emergency applications, respectively, in
which air is vented from the train-pipe to the
brake -cylinder for emergency applications
without the use of any piston or auxiliary
valve additional to the triple valve proper.

A still further object is to provide a quick-

action triple valve controlled by a pigton hav-

(No model)

ig a partial and a full traverse fot servies
and emergency apphcatlons, respeciively, in
which the auxiliary reservoir may beinstantly
recharged, whereby the brakes may be re-
leased, the auxiliary reservoirs recharged;

and the brakes reapplied so quickly thab the ‘

train will not get beyond control even on a
steep grade, and the use of the objectionable
retaining - valves may be dispensed with;
and, ﬁnally, the obJect of my invention is to
simphfy the construction of quick - action
triple valves, to the end that they maybe more
cheaply manufactured and more reliable in
operation.

With these objects in view the invention
consists in a main valve which alone controls
the passage of air from the brake-cylinder to
theatmosphere torelease the brakes and from
the train-pipe to the brake-cylinder for emer-
geney applications and a graduating-valve
which alone controls the passage of air from
the auxiliary reservoir to the brake-cylinder
for both service and emergency applications,
combined with a valve-operating piston which
has a partial traverse for service applications
of the brakes and a full or further traverse
for emergency applications thereof.

Furthe1m01 e, the invention consists in a
triple-valve-operating piston having a partial
traverse for service apphca‘mons and a full or
further traverse for emergency applications,
combined with a main valve which alone con-
trols the passage of air from the brake-cylin-
der to the atmosphere for releasing the brakes
and from thé train-pipé to the brake-cylinder
foremergency applications, and a graduating-
valve which alone controls the passage of air
from the auxiliary reservoir to the brake-cyl-
inder both for emergency and service appli-
cations, said valves being located in a valve-
chamber through which air is free to pass in
large volume from the train-pipe to the aux-
iliary reservoir at all times when the train-
pipe pressure equals or exceeds auxiliary-res-
ervoir pressure; and, finally, the invention
consists in eertain improvements in the de-
tails of construetion and operation of parts,
all of which will be hereinafter deseribed and
then particularly pointed out in the claims.

My invention may assume various mechan-
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ical forms, one of which I have illustrated in .
the accompanying drawings; but it is to be -
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understood that such drawings are designed .

merely to illustrate the inventive idea and
not as defining the limits thereof.

In said drawings, Figure 1 represents a cen-
tral longitudinal ver t1cal section of my triple-
valve devwe the parts being in release posi-
tion.  Fig. 2 is a similar view with the parts
in the pos1t1011 which they oceupy when grad-
uating. . Fig. 3.is an end elevation of FIO' 1
lookm(r from the right. Fig. 4 is a view simi-
lar to FW 2 with the parts in position to hold
airin the brake-cylinder, but without permit-
ting the passage of any additional -pressure
from the auxiliary reservoir to the cylinder,
Fig. 5 is a view similar to Fig. 1, the parts be-

ing shown in emergency posmon and Fig. 6
1s an enlarged plan view of the valve seat

‘In'said drawmoe, Aisavalve-casing having
therem a bushing A’, within which is for med
the usual valve- seat A? for the main slide-
valve B, This valve-seat has formed therein
a large port a, leading to the train-pipe, a
large port b, lea,dmo" to the brake-cylinder,
and a small port @/, 1ead1n0 to the atmosphere.
Furthelmme, sald valve- seat has formed in
the bottom thereof a cavity a? and a duct ad,
leading from said cavity to the end of the
bushm(r in which the valve-seat is formed.
If desn'ed instead of the duct af the cavity
itself, When communication is had with the
auxﬂlary reseryoir, may extend to the end of
the valve-seat. A?is a block of metal firmly

seated within that end of the casing A adjoin-

ing ‘the auxiliary reservoir and has formed
therem suitable openings a, (see Fig. 8,) lead-
ing from the auxiliary reservoirinto the valve-
chamber Formed within the body of the
block A%, and preferably in the center thereof,
is a duct @, leading from the valve- chamber
some dlstance into the block A3 and communi-
catmg with a second duct af, likewise formed
in'said block and leading to a port o, formed
inthevalve-casing A and comm un1catmv with
the brake- cyhndel
C is the valve-operaling plston of -usual
construction,  whose valve stem C' extends
through the main - valve chamber and has
formed on its extreme end the spider C2 be-
tween which and shoulder C2on said plqton-
stem is located the main valve B, the djstance
between the spider C?and the shoulder- C?
g s greater than the length of the
slide- valve B, so that there is a small amount
of lost motlon between the slide-valveand the
piston-rod. . This slide-valve B has formed

therein a large duct or cavity B’, which in re-.

lease posmon connects the bxake cylinder

‘and a‘umosphele ports and in emergency po-

sition connects the train-pipe and brake-cyl-
inder ports, as will be heremaftel described.
Operatively connected to the” piston-rod, but
independent of the slide-valve, is a Gladuat-
1nfr-valve, hereshown as astem- ValveD play-
ingin the bore D/, centrally formed in the pis-
ton~rod the valve Dhayving on its inner end
a slot d through which extendsa pin ¢, con-

neeted to the plStOll 10d A spring D?is lo-

cated in the bore D' to the rear of the grad-
uating-valve D and has a tendency to force
the graduating-valve out of thebore D’. This
graduating-valve, as shown, is in alinement
with the valve-seat d’, formed in the duet o,
and when the parts are in release position said
graduating-valve is held by the spring D®
upon said valve-seat, so as to prevent the pas-
sage of air from the valve-chamber into the
duct .

E is a yielding abutment, here shown as a
spring - pressed button normally projecting
into the cylinder of the piston C, the pin ¢ de-
termining the amount of such projection.

__ Tis the point of econnection with the train-

pipe, from which point air flows unobstruct-
edly through the passage T’ to the rear of the
piston C.

T?is a second passage connectmcr the train-
pipe T with the large port ¢ in “the valve-
chamber, and Sisa check- valve arranged in
said passage T? and opening under 1nﬂuence
of pressure in the train-pipe toward the aux-

i iliary reservoir and against the tension of its

spring 8. The tension of the spring 8’ can
be adJ usted by means of the screw-cap S?in

“a way which will be clearly understood.

In the operation of the triple valve the pis-
ton C has'a partial traverse of its eylinder for
making service or graduating application of
the blakes and a full traverse of its cylinder
for emergency application thereof, the extent

.of the partial traverse being detelmlned by

the contact of the piston w1th the y1eld1nw
abutment or spring-button E, as is shown in
Fig. 2.
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" Ifor the purpose of reducing the friction be-

tween the slide-valve B and 1ts seat, thereby
rendering thesaid valve quite sensm& e to the
movements of the piston C, I have formed
in .the valve-seat A” thé eavit‘y a?, hereinbe-
fore referred to, which cavity when the valve
isin the 1elease position shown in Fig. 1 is
connected to the valye-chamberand auxﬂlary
reservoir, as by the duct ¢’ The particular
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advantage of this arrangement liesin the fact .

"that the pressure.in the 1 valve-chamber above

the valve and which tends to hold it firmly
to its seat is to a certain extent counteracted
by. the pressure in the cavity a? so.that the
friction of the valve upon its seat is greatly

- reduced, thereby rendering it m uch more sen-

sitive in its movements.

As thus far described it will be obsewed
that the passage of air from the train-pipe to
the auxiliary reservoir may be threugh the
large passage T?, port a, main-valve cham-
be1 and openings a, as well as-by Way of the
plston eylinder and the usual feed-in duect ¢/,
so that the auxiliary reservoir may be quickly
charged from the train-pipe. In case, how-
ever, it is desired to have the guxiliary reser-
voir char‘red more slowly, as is now done with
the standald Westinghouse valve, I may em-
ploy the consbrucnlon shown in dotted lines

-at the right-hand side-of Fig. 1, wherein F
‘1ep1esents a cap screwed or othe1 Wlse secured
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upon the end of the block A3, projecting into
the auxiliary reservoir and having an open-
ing F' therethrough. F?*isa valveseated on
a valve-seat in said opening T’ and opening
toward the main-valve chamber against the
tension of the spring f, while /2 is a small
Teed-in duct through said valve.

The operation of my improved triple-valve
mechanism is as follows: ‘

Charging or release position.—When air is
admitted to the train-pipe from the main res-
ervoir, it enters the passage T' and the cylin-
der of the piston C and throws the piston to
the position.shown in Fig. 1 in advance of
air which enters the valve-chamber through
the passage T? because the movement of the
air through said passage is delayed by the
check-valve S. The pressure, however, in the
train-pipe raises the valve S against the ten-
sion of its spring 8’ and the air passes through
the passage T? port ¢, the main-valve cham-
ber,and passage a*in large volume to the aux-
iliary reservoir, thereby quickly charging the
same. Themovementof the piston tothe posi-
tion shown in Fig. 1 carries with it the slide-
valve B;so that thelarge cavity B’ therein con-
nects the brake-cylinder port b and the port o’
whereby the brake-cylinder is vented to the
atmosphereand likewise seatsthe graduating:
valve D upon the seat d’, where it is firmly
held by the action of the spring D3, It is to
be observed that this action of the graduat-
ing-valve takes place without any injurious
jar or strain upon the parts by reason of the
yielding tension of the spring D3, notwith-
standing which the graduating-valve is accu-
rately seated and firmly held in place.

Graduating position.—When it is desired
to admit a limited amount of air from the
auxiliary reservoir to the brake-eylinder for
graduating purposes, the engineer slightly
lowers the pressure in the train-pipe, there-
by causing the piston C to make a partial
traverse of its cylinder until the valve B
closes the atmosphere-port ¢’ and said piston
comes in contaet with the yielding abutment
E. It will be understood that since the pres-
sure in the train-pipe is less than thatin the
valve - chamber such exeess of pressure in
the chamber, together with the spring &,
holds the check-valve S firmly seated. The
movement of the piston from the position
shown in Fig. 1 to that shown in Fig. 2
causes the pin ¢ on the piston-stem to travel
in the slot d on the graduating-valve until
it contaets with the rear end of said slot,
which occurs just before the piston comes in
contact with the yielding abutment E, after
which the piston-stem and the graduating-
valve D move together until the piston is

“brought to rest by contact with the abutment

E,thereby withdrawing valve D from its seat
d" and permitting air to pass from the aux-
iliary reservoir to the brake-cylinder via
openings ¢!, the slide-valve chamber, ducts
a® af, and port of, which air thus escaping
from the auxiliary reservoir to the brake-

cylinder lowers the pressure in the valve-
chamber slightly below that in the train-pipe,
whereupon the piston C moves from the po-
sition shown in Fig. 2 to that shown in Fig.
4—i.e., until the graduating-valve D is again
seated on the seat d'—Dbut without any move-
ment being imparted to the slide-valve B,
which valve remains in position to discon-
nect the brake-cylinder from the atmosphere-
port without obstructing the free passage of
air through the port a. This graduating ac-
tion may be repeated as often as found de-
sirable in the manner well understood in the
operation of triple valves of this class. .

Ehmergency operation.—If it be found de-
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sirable to produce an emergency operation -

of the brakes at any time, the valve may be
shifted from any one of the positions shown
in Figs. 1,2, or 4 to such emergency position
shown in Fig. 5 by a large and sadden re-
duction of train-pipe pressure, when the

85

valve-actuating piston C will make the full -

traverse of its cylinder,forcing back the abut-

ment E against the tension of its spring and
moving theslide-valve B to the position where
the enlarged opening or cavity B’ therein will
connect the large ports a b, whereupon train-
pipe pressure will raise the check-valve S and
rush in large volume through the passage T?,
port a,duet B', and port b to the brake-cylin-
der, thereby securing the reduction in train-
pipe pressure upon which quick serial action
depends. Should itbe found desirable to re-
charge the auxiliary reservoirduring a service
application of the brakes, this may be almost
instantaneously accomplished by the engi-
neer throwing his engineer’s valve to release
position, whereupon the air will passin large
quantities through the passage T? and the
valve-chamber to the auxiliary reservoir, im-
mediately after which the parts may again
be thrown to graduating position, the whole
operation being accomplished so quickly that
even on heavy grades a train would not ac-
quire such momentum as to get beyond the
control of the brakes. By this means I am
enabled to dispense with the use of retain-
ing-valves and the delay incident to charg-
ing up all of the auxiliary reservoirs on a
longtrain. Furthermore, should there be any
slight leak in the brake-cylinder air may be
slowly passed, by way of the passage T* and
the port a, to the auxiliary reservoir even
when the parts are in graduating position.

What I claim is—

1. In a quick-action triple valve, the com-
bination of a main valve through which air
passes from the train-pipe to the brake-cyl-
inder for emergency applications and from
the brake-cylinder to the atmosphere to re-
lease the brake and a graduating-valve which
controls the passage of air from the auxil-

iary reservoir tothe brake-cylinder independ--

ently of the main valve, with a triple-valve-
operating piston having a partial traverse for
serviceapplicationsand a full or further trav-
erse for emergency applications,
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-2, In a qmck—actlon t'liple valve, the com-’

- bination of amain valve which alone controls

10

the venting of the train-pipe for emergency

‘apphcatlons of the brakes and the release of

air from the brake-cylinder with a graduat-

ing-valve independent of the main valve and
controlling the passage of air from the aux-
iliary reservoir to the brake-cylinder, with a
triple-valve- operatmcr piston having a partial
traverse for service-applications and-a full or

further traverse for emergency applications. -

~3,- In a quick-action triple valve, the com-

bination of a inain valve which alone controls |

. the venting of the train-pipe for emergency
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applications of the brakes and a graduating-.

valve controlling the passage of air from the

dependent of the main valve with a triple-

a full or further traverse for emergency ap-
plications.

4. A quick-action triple valve composed of

a valve-chamber, a main slide-valve therein

are in emergency position and the brake- cyl-
inder and atmosphere when the parts are in
release position, a valve-operating piston in
operative relation with said slide-valve, a
graduating-valve operated by said piston and
at all times controlling the passage of-air from
the auxiliary reservoir to the brake- cyhnder
independently of the main‘slide-valve, and a
check-valve between the brake-cylinder and
train-pipe and closing toward the latter.

5. In a quick-action triple valve, the com-

bination of a valve-chamber, having large |

ports opemnv to the auxiliary reservoir, the
train-pipe and the brake-cylinder, a,nd re-

stricted ports opening to the brake-cylinder |
‘and the atmosphere, with a main slide-valve

havmo' a single duct therein which connects-

the train-pipe and large brake-cylinder por ts |

when the pal ts arein emerdency posmon and

' the large brake- cylinder and atmosphere
ports When the parts are in release position,

a graduating-valve controlling the restricted
brake - cylinder port mdependently of the
main slide-valve, and an operating-piston for
said main and graduating valves.

6. In a qmck ~action tmple valve the com-
bination of a valve-chamber having large
ports opening to the auxiliary reservoir and
brake-cylinder and a small port-opening to
exhaust, a main slide-valve having a duct
connecting said ‘brake- cylmder and exhaust

' ports when the parts are in release position,

a restricted port opening from the auxiliary

» , " reservoir to the brake-cylinder, a graduating-
auxiliary reservoir to the brake-cylinder: in- |

valve controlling said- restrlcted port mde-

- pendently of the main valve, a triple-valve-
valve-operating piston having a partial trav- |
erse for service applications of the brakes and |

operating pistonoperatively connected tosaid
main and graduating valves, a passage lead-

“ing from the train-pipe and entering the

valve-chamber through a large port in front

| of said piston and a check-valve'in said pas-
sage. ' '

havinga single duct which connects the train- | 7

pipe with. the brake-cylinder when the parts "

7. In a triple-valve structure the combina-
tion of a valve-chamber having ports leading

' to the atmosphere and to the brake-cylinder,
' a main valve having a duct therein connect-
' ing the said ports when the valve i isin release-
| position, an extended imperforate portion of
said valve closing the atmosphere-port in all
- positions except release, and an extended
" cavity in the valve-seat located under said
- extended portion of the main valve except
, when the latter is in emergency position, said
" cavity being in free communication with the
-auxiliary-reservoir pressure.

In testimony whereof I have signed this
specification in the presence of two subsel ib-
ing witnesses.

WILLIAM BRAYTON MANN.

Witnesses:

LeEvEN J..GWINN,
JoHN J. MOORE.
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