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UNITED STATES
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WILLIAM B.

MANN, OF BALTIMORE, MARYLAND.

QUICK-AGTION TRIPLE VALVE.

SPECIFICATION forming part of Letters Patent No, 650,018, dated May 22, 1900.

Application filed February 2, 1900, Serlal No. 3,663,

To ali iwwhom & may concern:
Be it known that I, WILLIAM B. MANN, a

resident of the city of Baltimore, in the Stdte ;

of Maryland, have invented a new and use-

ful Improvement in Qmek Action Triple.

Valves, which invention is fully set forth in
the following specification.

" My 1nvent10n relates totriple valves for air-
brakesof that class known as ¢ qulek—acmon i
triple valves.

In my applleatlon filed Decembel 8, 1899,
Serial No. 739,685, T have shown a tuple valve
of simplified construction by which the train-
pipe may be guickly exhausted to the brake-
cylinder to secure the quick serial action of
all the triple valves of a train in emergency
applications of the brakes and by which the
auxiliary reservoirs can be so quickly re-
charged that retaining-valves and like expe-
dients may be dispensed with, both of which
operations are controlled by the main valve,
while the passage of air-pressure from the
auxiliary reservoir to the brake-cylinder is

~ controlled by the graduating-valve independ-
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ently of the main valve In the construction
shown in my said application, however, the
amount of air passing from the auxiliary res-
ervoir to the brake-cylinder per unit of time
isthe same during graduating and emergency
applications, whereas it is desirable in emer-

geney applications to have the auxiliary-res- |

ervoir air pass to the brake-eylinder much
more rapidly than during graduating appli-
cations.  The present invention is an im-
provement upon the construction described
in my said application, whereby during grad-
uating applications I am enabled to restrict
the amount of air passing from the auxiliary
reservoir to the brake-cylinder per unit of
time, while during emergency applications a
greatly-increased volume of air passes from
the auxiliary reservoir to the brake-cylinder
in any given unit of time, the passage of aux-
iliary-reservoir air to the brake-cylinder be-
ing at all times controlled by the gradiating-

' valve independently of the main “Vvalve.
Certain other details will be deseribed in
thebody of the specification, and particularly
pointed out in-the claims.
The inventive idea may receive various
mechanieal expressions,-one of which I have

50

‘the parts in release position.

'posmon
-in emergency position, and Figs. 5, 6, and 7
‘| are detail views of a modiﬁeatlon.

‘mosphere.

(Mo model)

.shown in the accompanying drawings, in
i which—

“Figure 1is a vertical longitudinal section of
L a t’riple valve embodying my invention with
Fig. 2 isaright-
hand end elevation of Fig. 1. Fig. 8is a view
similar to Fig. 1 with the - parts in graduating
Fw 4 is a like view Wlth the parts

Referring to the drawings, the valve-casing

A has within it the bushing A', within which

is formed the seat for the main valve B
Leading from this valve-seat is a large train-
pipe port a, a large brake-cy]iuder port b, and
a restricted exhaust-port ¢’ leading to the at-
Theend of the valve- chambel ad-
Joining the auxiliary reservoir has fir mly se-
cured therein a block of metal A3 having
suitable openings @, Fig. 2, leading from the

valve-chamber to the auxiliary reservoir, and-

a'duct a? leading from the valve-chamber to
the brake:cylinder by way of a port a?, said
duct o* and openings a® being connected by
a restricted passage or passages a’, Figs. 3
and 4. The main valve B has formed there-
in a large duct B', whose opposite ends reg-
ister with the ports @ b when the main valve
is in emergency position, Fig. 4, and which
connect the ports b and o' when the parts
are in release position, Fig. 1. 'This main
valve is operated by the usual triple-valve
piston C,; having lost-motion connection with
the valve by means of the piston -stem C/,
the spider C? and the shoulder C% as will
be readily understood. The piston-cylinder
is in communication with the train-pipe T

through the passage 1", and the valve-cham- "
90

ber 1s also in communication with the train-
pipe by way of the valve S, the passage T?
and the port a. The gr aduamnmvalve Dis

_gupported with its stem D' in the bore.of the
“piston-stem C’ and is 1eta1ned therein against .

the tension of a spring ¢’ by a pin- and slot
connection d, the valve being thus retained
in alinement with the horizontal portion of
the duct a®. The transverse sectional area of
the duct a? greatly exceeds that of the re-
stricted duct a?, so that when the graduating-
valve D is in the graduating position shown
in Fig. 3 there is only a limited amount of air
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passing from the auxiliary reservoir to the’

brake-cylinder; but when the graduating-
valve D is withdrawn from the duct a?, as oc-
curs in the emergency. posuuon shown in Fig.
4,the auxiliary-reservoirairmaypassin lar«e
volume to the brake-cylinder.

By reference to. Fig. 1 it will be seen .that
when the triple valve is in release position no

part of the face of the main valve rests over

aport evposed to atmospheric pressure.  The

ports o' and b are each exposed to such pres-:

sure, but in the release position the duct I3’
registers with said ports and the face of the
valve rests entirely upon the valve-seat.

that the valve is rendered much more sensi-

tive than it would be if it were resting with.

its .face-covering a port or ports exposed to
atmospheric pressure, and hence it will re-
spond more:readily to slight reductions of
train- pxpe pressure for the purpose of secur-
ingservice applications of the brakes.

The operation of the valve is as follows:.

Charging.—When pressure is admitted to
the train-pipe T through the engineer’s valve,
it passes through passage T' to the rear of the
piston C and t,hlouoh passage T2 tothe front
of -the piston; but before entering the pas-
sage T?it has to lift the check- valve S against
the tension of its spring, and this causes the
pressuretoreach therear of the piston through
passage T slightly in advance of that pass-

ing to the front of the piston through passage:

T%, and this advance pressure on the rear of
the piston throws it to the right, carrying with
it the main valve B and vradua’mnmvalve D;
thereby uncovering port a and closmU duct,
a® as shown in Fl(" 1. Pressure the1eupon
passés in such large volume. through passage

One :
important result due to this construction is

|

1%, .port a, the valve-chamber, and openmfrs :

ad to the auxiliary reservoir that the latter is
charged at approximately train-pipe pressure

almost instantly, perfect equalization being
- ultimately had through the usual feed-in

duact h..

Graduating or service applications.—The-

ports being in the position shown in Tig. 1
and the engineer being desirous of securing

-a gentle apphcamon of the brakes for check.

ing the speed of the train or for service stops,

»he -slightly reduces train - pipe .pressure

through the engineer’s valve. This reduction

of pressure is felt at.the rear of the piston C'

by way of the.passage T', but the valve S
promptly.closes upon any reduction of train-
pipe pressure, and hence passage T?does not
participate in such reduction, the result of

whichis that the pressure on the frontoraux-

iliary-reservoir side of the plston slightly ex-
ceeds that on the rear or train- -pipe side, and
this .causes the piston to move a short dis-
tance to ‘the rear or toward train-pipe pres-
sure until it contacts with the spring-pressed
button or abutment E, as shown in Fig.-3, at
which point the pressure in the auxilia,ry Tes-
ervoir and train-pipe becomes equalized and
the piston comes to rest. The first part of

650,018

this movement of the plston brings the spider
C? in contact with the valve B, bnt without
moving the graduating-valve D which by
reason of its pm -and- slot connect1on w1th the

piston stem (is-held-by-ils-spring-¢"in-po-

sition to close the duct a® and prevent the
passage of any air from the auxiliary reser-
voir to the brake-cylinder. .As soon as the
spider C? contacts with the main valve B it
operates to move said valve to theleft. The
first part of this movement of the valve B
closes the port o/, immediately after which
the pin engages the end of the slot and the

graduating-valve D also moves to the rear

and uncovers the restricted duct a® without
being withdrawn from the duct a? thereby
permitting pressure to pass from-the auxil-

‘iary reservoir to the brake-cylinder through

duct a® only. The parts are so proportioned

that the piston C comes to rest against the

planger E just as the graduating-valve D un-
covers the duet ¢ - The duet a® being open,
pressure continues to pass from the auxil-
iary reservoir to the brake-cylinder until the
former is reduced slightly below train-pipe
pressure, which causes the piston to move to-
ward - the auxiliary reservoir, but without
moving the main valve B, this being possible
by reason of the lost-motion conneetion be-
tween the piston-stem and said valve. This
slight movement of the piston does release
the gradnating-valve D,and the spring ¢’ again
seats said valve over duct o’. In this posi-
tion the main valve B covers exhaust-port o'

‘and graduating-valve D closes duct- ¢, so
that pressure is retained constant in: the
‘brake-eylinder.:

Should the engineer desire
to increase the brake-cylinder pressure, he
makes a furtherslight reduction of train-pipe
pressure through the engineer’s valve, and
the auxiliary-reservoir pressure returns the
piston to its position in contact with the plun-
ger E, as shown in Fig. 3, thereby again un-
covering ~duct a® and permitting pressure
again to pass from the auxiliary 1eserv01r to
the brake-cylinder until the auxiliary-reser-
voir pressure is again reduced below the ex-
isting train-pipe pressure, when the piston C
will shlft to the right and cause the graduat-
ing-valve to reclose the duet a’, and the in-
ereased pressure is retained in the brake-cyl-
inderas before. Thisoperation, technically
known as ‘‘graduating,” may be repeated as
often as desiréd -or until anxiliary-reservoir
and brake-cylinder pressures are equalized.
It is to be observed that by reason of the sen-
sitiveness of the main valve when in release
position, asheretofore pointed out, itismoved
with great promptness by the piston C even
under the very small reductions of train-pipe
pressure which oceur in graduating.
Emergency applications.—When it is de-
sired to produce an emergency application of
the brakes by securing high and sudden pres-
sureinthebrake-cylinder,the engineer causes
a large and sudden reduction of train-pipe
pressure thronghthe engineer’svalve, and the
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great preponderance of pressure on the aux™

iliary-reservoir side of the piston C shifts it
with great rapidity from the release position,
Fig. 1 or the graduating position, Fig. 3, to
the ex‘oreme limit of its throw toward the
train-pipe—that is, to the emergency position
shown in Fig. 4—in which position the main
valve B closes the. exhaust-port ¢’ and the
duet B’ therein connects ports aand b. The
result of this is that train-pipe pressure lifts
the valve S and passes in large volume via
passage T? and duct B’ to the brake-cylinder,
thereby causingthat quick reductionin train-
pipe pressure upon which the quick serial ac-
tion of all the triple valves of a train depend.

As the piston is in the act of moving to full

emergency position it carriesthe gr aduaLm(}-
valve D with it, thereby first uncoveuno the

" restricted duct a5 and then just priorto reach-
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ing the limit of its emergency throw it en-
tirely withdraws the valve D from the duct
a?, thereby permitting auxiliary - reservoir
pressure to rush in large volume to the brake-
cylinder and almost mstantly equalizing the
pressure in said reservoir and eylinder. The
parts are so proportioned that the graduat-
ing-valve D is not withdrawn from the duct
a® until just before the channel from the
train-pipe to the brake-cylinder through duct
B’ is fully open. The result of thls is'that
the train-pipe air passes to the brake-cylinder

without any opposition from the large volume.

of auxiliary-reservoir pressure, the latter be-
ing held back until the train-pipe has been
exhausted to the degree necessary to secure
quick serial action. - Thecheck-valveScloses
as soon as the pressure-in the train - pipe
and brake-cylinder approximately equalizes,
thereby preventing back pressure from the
brake-cylinder from escaping to the train-
pipe. Furthermore, when the reduction of
train-pipe pressure occurs as the result of the
train breaking in two the valve S promptly
closes and prevents any escape of pressure
from the brake-cylinder. _
Release.—To releasethe brakes either from
service or emergency applications, the engi-
neer restores the train-pipe pressure, where-
upon the pressure reaches the rear of the pis-
ton C via passage T quicker than it does the
front of the piston via valve S and passage T?
exactly as deseribed above in connection with
the charging of the auxiliary reservoir, there-
by throwing the piston to.its extreme position
toward the auxiliary reservoir, as shown in
IFig. 1. In this position the duct B’ in the
main valve B connects the brake - ¢ylinder
with the exhaust-port ¢’ and the port o is left
fully open, while the graduating-valve D en-
tirely cuts off all communication between the
auxiliary reservoir and the brake - cylinder.
Since theexhaust-port a’is much smallerthan
the charging-port a train-pipe air will pass to
and recharge the auxiliary reservoir through
port ¢ much more rapidly than brake-eylin-

der air can escape through exhaust-port a'.
In fact the recharging of the auxiliary reser-

voir is practically instantaneous, while an
appreciable amount of time is required to ex-
haust the brake-cylinder. This is of great
importance in practice as it enables the aux-
iliary reservoirs to be recharged when the
train is on heavy grades w1thout the use of
retaining-valves and without any risk of los-
ing control of the train.

I’rom the foregoing it will be seen th‘lt I
have devised an exceedmO‘ly simple triple
valve, which is a ‘“ quick-action ” valve, first,
in that it produces the quick venting of the
train-pipe upon which quick serial action de-
pends; second, in emergency applications it
quickly dumps auxiliary-reservoir pressure
inlarge volume into the brake-cylinder, and,
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third, it charges and recharges the auxiliary

reservoir so quickly as to be practically in-
stantaneous.

In Figs. 5, 6, and 7 I have shown a modi-
fied form of vraduat}mgf -valve action in which
the graduating-valve D not only controls the
restricted duct a’for service applications, but
also controls a large duet af, leading to aux-
iliary-reservoir pressure. . This duct a® con-
nects with duet a® at such a point that the
valve D may move in graduating to uncover
duet ¢ without uncovering duct a; but in
emergency applications the valve D uncovers
the duct a’ at about the same time that it es-
capes from duet a® in the form shown in Figs.
1,2, 3, and 4. In the modified form of Figs.
5, 6, and 7 the proportions of the parts are
such that in emergency position the valve D
is not entirely withdrawn from the duct ¢?, as
will be-understood from an inspection of the
figures, in which Fig. 7 shows the graduating-
valve D in release position; Fig. 6, in gradu-
ating position, and Iig. 5 in emergency posi-
tion. It will be seen that in the latter posi-
tion auxiliary - reservoir pressure passes in
large volume to the brake just as it does in
I‘w 4, when the valve D is wholly withdrawn
from the duct a®.

Having thus described my invention, I
claim— . :

1. In a guick-action triple valve, the com-
bination of a main valve through which air
passes from the train-pipe to the brake-cylin-
der for emergency applications, and from the
brake-cylindertoexhaust to release thebrake,
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and a graduating-valve which controls the -

passage of air from the auxiliary reservoir to
the brake-cylinder independently of the main
valve, said graduating-valve permitting a re-
stricted amount of air to pass in service ap-
plications and an increased amount in emer-
gency applications, with a triple-valve-oper-
ating piston having a partial traverse for serv-
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ice apphcatlons and a full or further trav-

erse for emergency applications.
2. In a quick-action triple valve, the com-

bination of a'main valve which alone controls .

the venting of the train-pipe for emergency
applications of the brake, and the release of

ing-valve independent of the main valve said

130

‘air from the brake-cylinder, and a graduat- -




graduating - valve permitting a 1estucted'

amount of air to pass from the aumhary res-
ervoir to the brake-cylinder for service ap-
plications and an increased amount to pass
for emergency applications, with a triple-

- valve- operatmd piston having a partial trav-
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erse forservice applications and a full orfur-
ther traverse for emergency applications.

3. In a quick-action triple valve, the com-
bination of a main valve which alone controls
the venting of the train-pipe for emergency
applmatlons and- a graduating-valve which
aloneand 1ndepe11dent of the main valve con-
trolsthe passage of air from the auxiliary res-
ervoir to the brake - cylinder in restricted

.quantity for- service applications and in-

creased quantity for emergency applications
with.a triple-valve-operating piston having a
partial traverse for service applications and
a-full or further traverse for emergency ap-
plications. -

4. A quick-action triple valve composed of
a chamber, a main slide-valve therein having
a single duct which connects the- tgain-pipe
to the brake-cylinder when the parts.are in

emergency position and the brake-cylinder

- and atmosphere when the partsareinrelease
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position, & valve-operating piston in opera
tive relation withsaid shde valve, a-graduat-
ing-valve operated. by said piston and con-

trollin gindependently of the main slide-valve

the passageof airfrom the auxiliary reservoir
tothebrake-cylinder in restricted amount for
service applieations and increased amounts
foremergeney applications,and a check-valve
between the brake-cylinder and train-pipe
and closing toward the latter.

5. In a qulck -action triple valve, the.com-
bination of a valve-chamber having large
ports.opening - to the auxiliary reservoir, the
train-pipeandthe brake-cylinder, a restricted
port opening. to the brake-cylinder; alarge
duct and a restricted duct between the aux-
iliary reservoir and the brake-cylinder, with

amainslide-valve havingasingle duct therein.

which connects the train-pipe andlargebrake-
cylinder ports when the parts are in emer-
gency position and the large brake-cylinder
and the atmosphere-ports when the parts are
in release position, a graduating-valve con-
trolling said duects, between the auxiliary res-

ervoir-and the brake-cylinderindependentof |
‘the main valve, and an operating-piston for

said main and graduating valves.
- 6. In a:quick-action triple valve the com-

y o _ 650,018 - , .

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-cylinder and exhaust-
ports when the parts are in release position,
a'large and a restricted duct opening from the
auxiliary reservoir to the brake-cylinder, a
graduating-valve controlling said ductsinde-
pendently of the main valve, a triple-valve-
operating piston operatively connected tosaid
mainand graduating valves, a passage lead-

ingfrom thetrain-pipe and entering the valve-

chamber through a-large port in front of said
piston, and a check-valve. :

7. The combination of a train-pipe; anaux-
iliary reservoir, and a brake-cylinder, with a
main valve through which the _train-pipe is
vented to the brake-cylinder in emergency
applications and through which the bralke-
cylinderisexhausted in r elease positions, and
a graduating-valve which independently of
the main valve controls a service and an
emergency duct from the auxiliary reservoir
to the brake-cylinder, and a piston operative-
ly.connected to said main and graduating
valves. . _

8. In a triple valve, a valve-casing having
a restricted and a larger duct connecting the
auxiliary reservoir and the brake-cylinder, a
main valve and a graduating-valve which in-
dependently of the main valve controls the
restricted duet for service or graduating ap-
plications of the brakes and the larger dueb
for emergency applications.

9. In a triple valve capable of mstanta-
neous charging of the auxiliary reservoirfrom
the train-pipe, instantaneous venting of the
train-pipe and instantaneous equalization of
auxiliary-reservoir and brake-cylinder pres-
sures in emergency applications, the combi-
nation of a main slide-valve controlling the
charging of the auxiliary reservoir and the
venting of the train-pipe, and 4 graduating-
valve which,independently of the main valve,
controls the equalization of auxiliary-reser-
voir and brake-cylinder pressures.

In testimony whereof I have signed this
specification in the presence of two subserib-
ing w1tnesses

WILLIAM B. MANN. .

Wltnesses
LEVEN J. GWINN
JouN J. MOORE.
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