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UNITED STATES PATENT OFFICE.
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SENSITIVE TRIPLE VALVE.

No. 869,637.

Specification of Letters Patent.

Patented Oct. 29, 1907.

Application filed December 16, 1905, Serial No, 292,111,

To «ll whom it may concern:

Be it known that T, Wintray B. Maxy, of Baltimore,
Maryland, have invented a new and uselul Improve-
ment in Sensitive Triple Valves, which invention 1s
fully set forth in the following specilication.

This invention relates to triple valves for aw-brakes
and has for its object to produce a valve of this class
which ghall efficiently control the passage of air from
the train-pipe to the auxiliary reservoir, from the aux-
iliary rveservoir to the brake cylinder, and from the
hrake cylinder to the atmosphere, and shall at the same
time bhe albsolutely interchangeable or work in con-
junetion with the standard air-brakes now ‘employed
upon railvoads of the United States.

A further object is to produce a valve of the character
indicated whicl ghall be readily operated fov service
and eoraduating purposes by small variations of aw
pressure in the train-pipe; 1 ¢., a valve which 1s ol a
sensitive character and vwill readily and accurately
respondd to variations ol {rain-pipe pressure.

In standard triple valves as hervetofore constructed a
valve-operating piston is employed having o partial
(raverse for service and graduating applications of the
hrakes, and a full or [urther traverse lor emergency
applications, and thie throw of the piston tipon the par-
tial traverse has been limited or controlled by a spring-
pressed abutment on the train-pipe side of the valve-
operating piston. Besides involving addibional ex-
pense and complication of construction, this SPring-
pressed abutment is objectionable because i has been
found in practice that it is Hable to get out ol order andd
to more or less affect the efliciency of the valve asa
whole.

The present invention has for a further object the
elimination of this spring-pressed abutment and a con-

struction whereby the partial traverse of the piston

may be efficiently limited without the addition of any
clement outside of the regular valve mechamsm.
With these objects in view the inveniion consists of
a triple valve casing having a main valve, an exhaust
valve acting in conjuncilon therewith and controlling

the venting of the brake cylinder, and a graduating

valve independent of said main and exhaust valves
and controlling the passage of the air from the auxiliary
reservoir to the brake evlinder, said exhaust valve and
eraduating valve having movement independent ol
the main valve, and the graduating valve being capa-
ble of movement independent of the exhaust valve for
oraduating purposes. The main valve 1s one ol con-
siderable size and presents a considerable surlace to the
pressure of the air in the valve casing, tending to hold
it quite firmly to its seat when the auxibary reServolr
is charvged, and its inertia is such that upon reductions
of train-pipe pressure for service or graduated applica-

tions, it will serve to arrest the valve-operating piston

at the proper limit of its partial traverse for such appli-

cations, but will enable it to readily respond to the
movements of the valve-operated piston upon emer-

- gency applications of ihe brakes at which time the

main valve, the exhaust valve and the graduating valve

- are all shifted from exhaust tofull emergency position

Ly said piston.

When (uick re-charging from the train-pipe to the
auxiliary reservoir is desired, the construction of the
valve casing and arrangement of ports therein is sub-
stantially the same as that shown in my U. 5. Patent
No. 650,017, dated May 17, 1900, in which an always-
open-one-way passage is provided arvound the wvalve-
operaling piston so that upon release of the brakes air
instantly passes through the valve casing to the auxil-
jary reservoir {o charge said reservorr very nearly to
(rain-pipe pressure.  If; on the other hand, slow. charg-
ine of the auxiliary reservoir is desired, the usual leak-
in port around the piston is provided, which port com-
municates with a passage independent ol the valve
chamber and leading directly to the auxiliary reservoir.

As herein shown, the valve is what 1s known as a
“auick action” triple valve, 1. ¢., one in which the
quick serial venting of the train-pipe 1s accomplished
by permitting air to pass directly irom the {rain-pipe
o the rake cylinder upon an emergency application.
of the brakes, the airin such instances passing through
the main valve on its way from the train-pipe to the
hrake cyiinder, in substantially the manner shown in
my patent aforesaid. Certain features ol the valve,
however, are applicable to triple valves which are not
provided with emergency features.

1t will be understood that the inventive idea 1n-
volved is capable of receiving a great varlely ol m echan-
ical expressions, one of which, for the purpose ol H1us-
tration, is shown in the accompanying drawings,
which )

igwre 1 is a vertical central section showing the
parfs in release position, the construction being that
cmiployed for quick re-chiarging of the auxiliary reser-
voir; g, 2 is o like secetion with the parts 1n position
to permit air to pass from the auxiliary reservolr to the
brake evlinder for service application; Fig. 31sa vertical
fransverse section on the dotted line 3—3 of Ifig. 1;
Fig. 4 1s a view similar to Fig. 2, except that the gradu-
ating valve is seated so as to prevent the further passage
of air from the auxiliary reservoir to the brake eylinder.
This '
making pressure in the brake eylinder when the train
is voing down grades, and in like operations; If1g. d1sa
central vertical section showing parts 1 cmergency
position; and Fig. 6 is a view similar to Lig. 1 with the
parts in exhaust or cliarging position, showing the con-
stricetion employed when slow charging of the auxiliary
reservolr 18 desired.

Referring to Figs. 1-5 of the drawings, in which like
numerals indicate like parts, 1 is the valve casing

is the position employed for holding a desired |
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65 valve chamber, whereby said spring serves to hold the |

- seat by a spring 14.

&4

within which for facility of construction there is prefer-
ably arranged a sleeve or lining 2, the interior of which
constitutes the valve chamber proper. Oné end of
casing 1 is somewhat enlarged and is preferably pro-

vided with a sleeve or lining 4 constituting the cylinder .

of the valve-operating piston 5, which piston is provided
with a stem 6 extending through a greater portion of
the length of the valve chamber, and having on the end
opposite the piston 5 a spider 7. The end of the piston
cylinder and valve casing or casting proper is closed by
a bead 8 bolted or otherwise secured to the end of the

valve casing, and provided with a snitable packing 9
to make the joint between the parts air-tight. The
train-pipe port 10 is connected to the piston cylinder 4
by a passage 11, and it is also connected to the valve
chamber by a passage 12 controlled by a valva 13 open-
1ng toward the valve chamber and normally held to its
The passage 12 communicates
with the valve chamber through a large port 15 and
said chamber is in open communication with the aux-
iliary reservoir through a large uncbstructed port 16.

There 1s provided in the metal of the casing or casting
1 a passage 17 which al 18 leads to the brake cylinder
and is In communication with the valve chamber
through a large port 19. ThLere is also provided in the
metal of the casing or in the bushing inserted therein,
as may be desired, a restricted passage 20 lecading firom
the 1nterior of the valve chamber to the passage 17
wlilch 1s in open communication with the brake cylin-
der, said passage 20 being provided with a seat 21 for
tne graduating valve, as will be Lhereinafter described.
The casing or casting 1 is pmwd( 'l with two atmosphere
ports 22——22} one on cach side and preferably in a hori-
zontal plane passing through the axis of the valve
chamber (see Fig. 3), and the sleeve 2 s provided with
a port 23 on 1ts lower side which communicates with a
channel 24 cut in the exterior portion of the metal of
tire sleeve or bushing 2 and afiording a passage from the
port 25 to the atmospliere ports 22-+22 in the casting or
casing 1, all as will be readily understood from an in-
spection of Fig. 3. 25 is the main valve, provided
wita an clongated roomy channel 26 whose length is
sutheient, when the parts are in emergency position, to
connect ports s and 19, as will be shown from an inspec-
tion of Ifig. 5

Leading from the channel 26 through the metal eon-
stituting the upper wall of said channel is a port 27,
clearly shown in Fig. 2. There is also a port, 28 lmdmu
from the interior of ﬂje valve chamber through the
main valve 25 and registering with the vent port 23
when the main valve is in the position wkich it occu-
pres for exhaust, or during the service and oracduated
applications of the brakes. Seated upon the main
valve 25 is an exhaust valve 29 provided with a ¢l annel
or passage 30 of sucn length that it connects the ports 27
and 28 when the parts are in exhaust position, sald ex
haust valve being preferably held to its seat upon t‘"-
main valve by a light spring 31, Tig. 8, elliptical in
shape and resting in a shallow ¢k ELllll(‘-‘l In the top of the
e‘dumc-;t valve, and having its ends guided in grooves 32,
Iig. 3, formed in the interior sides of the upwardly pro-
jecting wings 33 of the main valve, which wings support
a cross-pin 34 which affords a bearing for a spring 35
reacting between said pin and the upper wall of the
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main valve to its seat when there is no air pressure in

said valve chamber. |
Mounted axially within the spider end of the valve

stem 6 1s a graduating valve 36 which valve is normally

pressed outward towards its seat 21 by a spring 37.

A pin 38 passes through the piston stem 6 and through.

a slot 39 in the graduating valve, thereby connecting
sald valve to the piston stem while at the same time
permitiing relative movement hetween said valve and
stem. For the purpose of connecting the piston stem
6 to the exhaust valve 29 a lug projects downward
from said stem into an elongated groove 40 cut in the
top of said exhaust valve. Preferably this lug is in the

form of the projecting end of the pin 38 so that the

same element serves fo connect the graduating valve
and the exhaust valve to the piston stem 6.

It wil be observed that the entire opening thlouﬂ'h
the casing 1 which affords the space for the valve cham-
her and the piston eylinder has a common axis, and this
affords rcady means for machining of parts in the course
of manufacture. The valve 13 is preferably construct-
cd to be carried and held in position by a nut 41 con-
nected by screw-threads to the depending portions of
the casing 1, such connections being in axial alinement
with the port connecting the passage 12 to the train-

pipe. The train-pipe might be dircetly connected
Dy a screw-thread or other coupling with the metal

of the casing, but in order to facilitate construction
and provide for ready repairs, a sleeve 42, screw-thread-
ccl on 1ts exterior, is screwed into the metal of the cas-
ing, lecaving a portion of the screw-threaded sleeve
projecting by means of which the pipe is coupled to
the casing or casting. In cast the threadson said sleeve
become stripped, said sleeve may be readily removed
and another one substituted; whercas, if said sleeve
were integral with the casting a stripping of the threads

would 1nvolve the necessity of providing an entire

new casting. This sleeve and its screw-thread connec-
tion with the casting is in axial alinement with the nut

4l supporting the valve 13, and with the opening or

port connecting the train-pipe and the passage 12 to
the end that the whole may be readily machined.
In the extreme lower portion of the casting 1 there

1s provided a drip cup 43 for the collection of dirt and-
moisture which may accumulate in the valve, and the:

nut 44 closes the bottom of this cup and by removing
this nut the accumulated dirt and moisture may he
withdrawn. |

In addition to the spider 7 upon the forward end of
the valve stem, said stem is also provided with a shoul-
cler 45 which, when the parts are in charging or exhaust
position, as shown in Ifig. 1, bears upon the rear shoul-
clers of the wings 33 of the main valve. It will be seen
that the distance between the spider 7 and the shoul-
ders 45 is somewhat in excess of this distance between

“the year and the forward shoulders on the wings 33 of

the main valve, so that the stem 6 is capable of a cer-
tain amount of movement without mmwnﬂ the main
valve | |
Opemtian.—Wh{-m 1t 18 desirved to charge the auxil-
1ary reservoir air is admitted to the train-pipe and, if
the parts are not already in the position indicated in
Fig. 1, air passes by way of passage 11 to the piston cyl-
inder on the train-pipe side thereof and forces the piston
from left to vight in TFig. 1, thus throwing the parts
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into the position shown in said figure. The traln-pipe
pressure acts to lift the valve 13 against the tension of
its spring 14, and air rushes via passage 12, port 15, the
valve chamber, and port 16 to the auxiliary LCSUTVOLL,
instantly charging said reservoir to very ncarly [raln-
pipe pressure, the difference between the train-pipe
and auxiliary reservoir pressure being only that cqual
to the tension or power of the spring 14. Air then
passes by way of the leak-in port 46 around the piston
5 and auxiliary reservoir until the pressure on opposite
sides of the piston 5 becomes equalized. In this posi-
tion, and at this time, the auxiliary reservolr is charged
to train-pipe pressure, and the exhaust valve 36 15 resl-
ing firmly on its seat 21, closing the passage between

5 %he auxiliary reservoir and the brake cylinder, and the

LD
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latter is in open communication with the atmosphere
via port 18, passage 17, port 19, channel 26, and port 27
in the main valve, channel 50 in the exhaust valve,
port 28 in the main valve and port 25 and channel 24
in the sleeve or lining 2, and ports 22 leading to the at-
mosphere. |

Service application.—To secure a service application
of the brakes the train-pipe pressuve is veduced slightly,
say from 2 to 4 pounds, whereupon the superior pres-
sure in the auxiliary reservoir and valve chamber
causes the piston to move from right to leit, as shown

in Fie. 2, until the spider 7 impinges upon the shotl-

ders at the right-hand ends of the wings 35 on the
main valve, whereupon the inertia of the main valve
interrupts the further movement of the piston. Dua-
ing this partial traverse of the piston, 1t moves at {irst
without imparting movement to cither the oraduating
valve or the exhaust valve, the former being held to
its seat by its spring 27 and the latter remaining sta-
tionary by reason of the play which the pin 38 has 1n
the groove 40. Before the pin 38 reaches the rear side
of the groove 39 in the gradu ating valve the project-
ing end of sald pin picks up the exhaust valve and
shifts it from right to leit, sec Fig. 2, theveby closing
the exhaust port 28 in the main valve and just alber
this is effected the pin 38 reaches the rear ov left-
hand end of the groove 39 in the graduating valve and
withdraws said valve slightly from its scat. lme-
diately after the graduating valve has been lifted {rom
its seat, the spider 7 strikes the shoulders on the
main valve and the further fraverse of the piston is
arrested.  In this position the communication be-
tween the brake cylinder and the atmosphere 1s closed,
and air passes from the auxiliary reservoir, past the
oraduating valve, through the channel 20 to the
brake cylinder, as shown by the arrows In Tig. 2.
This passage of air continues until the pressure in the
auxiliary reservoir falls slightly below that in the
train-pipe, whereupon the piston moves a very shight
distance towards the auxiliary reservoir, thus per-
mitiing the spring 37 to again force the oraduating
valve to its seat and interrupting the passage ol alr
from the auxiliary reservoir to the brake cylinder.
During this movement of the piston to permit the
seating of the graduating valve, no movenient 1s im-
parted to the exhaust valve, since the projecting end
of the pin 38 moves in the groove 40 in said exhaust
valve from the position shown in Tig. 2 to that shown
in Fig. 4, in which latter figure parts are shown in the
position where braking pressure of the desired amount

<

has been permitted to pass to the auxihary reservolr
and is retained there without any increase of pres-
sure, comnunication with  the atiosphere  being
closed by the exhaust valve and conmunication Irom
the auxiliary reservoir being closed by the oraduating
valve. Should it he desirable for any reason to iur-
ther increase the pressure in the brake cylinder, the
enginecr slightly reduces the train-pipe pressure,
when the valve-operating piston and the graduating
valve will return from the position shown in Ifig. 4 to
that shown in Fie. 2. As soon as the pressure on oppo-
site sides of the valve-operating piston again becomes
equalized by the passage of air irom the auxiliary
reservoir to the brake cylinder, the parts will again
move to the position shown in Fig. 4. This graduat-
ing operation may be continued until the pressures 1
the auxiliary reservoir and the brake cylinder become
equalized.

Ewmergency application.—When an emergency appli-
cation is desired the engineer makes a large reduetion
in train-pipe pressure, whereupon the valve-operat-
ing piston makes a Tull traverse drom the position
shown in Fie. 1, or the position shown in Fig. 2 or Fig.
4 as the case may be, to the position shown in Fig. 5,
carrying the main valve with it.  In this position the
rioht-hand end of the main valve closes the exhaust
port 27 and the channel 26 in said main valve con-
neets the ports 15 and 19, whereupon the pressure of
the air in the train-pipe lifts the valve 13 and it
passes directly from the train-pipe to the brake cylin-
der via passage 12, port 15, channel 26, port 19 andl
passage 17, and alr at the same time passes from the
auxiliary reservoir via passage 20 to the brake cylin-
der, all as clearly indicated by the arrows in I'ig. 5.

Referring to Fig. 6, 47 is a cap or screw plug which
closes the auxiliary veservoir end of the valve chan-
ber so that no air may pass from said chamber to the
auxiliary reservoir, or vice versa, and 48 13 9 passago
formed in the casing 1 leading from the auxiliary reser-
voir side of the piston 5 to the auxihary ICSCLVOLL.
When the parts are in charging or release position, as
shown in Fie. 6, the air passes through the leak-1n
port 46 around the piston 5 and via passage 48 direct
to the auxiliary veservoir. Upon a reduction ol {raln-
pipe pressure the valve-operating piston shills pre-
ciscly as in the construction of Ifigs. 1-0, and alr
passes into the valve chamber from the auxiliary
reservoir by way ol passage 48, With the exception
of the manner of chareing the auxiliary reservoir, the
construetion and arrangement of the valves and other
parts ave the same as that d escribed in connection with
Fies, 1-0. '

Tt will be observed that by placing all of the chan-
nels or portions of the casing which have to be ma-
chined in actual alinement that the machining 1s
very much simplified.  Furthermore, by casting the
entive casing integral instead of in a plurality of
parts, as heretofore, the drip cup and the attachment
for the traiu-pipe to the casing is directly connected
to the main valve casing without the necessity of any
joint, and consequently without the necessity of
packing. By this means the expense of making the
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such joints are avoided. Moreover, the abutment
and the spring therefor heretofore employed for ar-
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resting the valve-operating piston upon its partial
traverse are entirely eliminated, and there is present-
ed a valve whose simplicity and cheapness of con-
struction are of a high order, and in which the parts

may be readily and mpldly removed for cleaning,
inspection and repairs.

What 1s claimed is:

1. In a triple valve, the combination of a main valve
through which air passes from the train pipe to the brake
cylinder for emergency applications and from the brake
cylinder to the atmosphere to release the brakes, an ex-

haust valve controlling the ventage from the brake cylin-
~der through

sald main valve, and a graduating valve
which controls the passage of air from the auxiliary
reservoir to the brake ceylinder independently of the main
valve, with a triple-valve- operating piston having a par-
tial traverse for service applications of the brakes, and a
full or further traverse for cmergency applications.

2. In a triple wvalve, the -combination of a main valve
wlhich controls the venting of the train pipe for emer-
gency applications of the brake, a graduating valve con-
trolling the passage of air from the auxiliary reservoir to
the brake-cylinder independent of the main valve, an
exhaust valve which controls the passage of air from the
brake-cylinder to the atmosphere, and a ‘triple-valve-oper-
ating piston having a partial traverse for service applica-
tions of the Dbrakes and a full or further traverse for
emergency applications. | |

3. In a triple valve, the combination of a valve casine
having ports leading to the train pipe, the auxiliary res-
ervoil and the atmosphere and a plurality of ports lead-
ing to the Dbrake cylinder, with a main valve through
which alr passes from one brake-cylinder port to the at-
mosphere port for exhaust and from the train- -pipe port
to the said brake cylinder port for emergency, a graduating

ralve independent of the main valve and controlling the
other brake eylinder port, an exhaust valve controlling
the brake-cylinder exhaust through the main valve, and a

triple-valve-operating piston operably connected to all
three of said valves,
4. In a triple valve, a valve casing having an open-

one-way passage from the train pipe to the auxiliary
reservoir when the parts are in -release position, a main
valve through which the brake evlinder is vented to the
atmosphere, an coxhaust wvalve controlling the ventage
through the main valve, a graduating valve independent
of the main valve, and a piston operably connected to all
three of said valves.

2. In a triple valve, the combination of a main  valve
movable only on emergency application of the brakes, an
exhaust valve

- valve-operating

. emergency

and a graduating valve each movable on -

869,637

cither service or emergency applications, said graduating
valve being independent of the main valve, and a triple-
piston whose partial traverse is arrested
Dy the inertia of the main valve for service applications
but which makes a full or further traverse for emer-
gency applications and carries the main valve with it,

6. In a triple v
immovable except on emergency applications of the brakes
and through whicli exhaust from the brake cylinder

passes, an exhaust valve capable of movement independ-

cnt of the main valve, and controlling the exhaust through

the lat‘rer a graduating valve capable of movement inde-
pendent of the main and exhaust valve, and a triple-valve-
operating piston in operative relation with all three of
said valves.

“. In a ftriple valve, the combination of a ecast valve
casing having a triple valve-chamber and a piston cylin-

der in alinement, a triple valve and 2a piston in said

chamber and cylinder respectively, a passage from said
cylinder to the train pipe, a passage from said chamber
to the train pipe, a valve controlling said last named pas-
sage, & nut or bushing seated in an opening in said cast-
ing and supporting said valve, and a train pipe pmt in
alinement with said last named ::}penm:, and the seat for
sald last mentioned valve.

8. In a triple valve, the combination of a main wvalve
through which air passes from the train pipe to the brake
cylinder for emergency applications and from the brake
cylinder to the atmosphete to release the brakes, an ex-
haust valve sliding on a seat on said main valve and con-
trolling the exhaust from the brake cylinder, a valve-
operating piston in operative relation with both of said
valves but moving said exhaust valve relative to the main
valve,
valve and carried Dy said piston.

9. Im a triple valve, the combination of a valve cham-
ber having a train pipe port, a brake cylinder port and an
exhaust port, with a main valve having a channel con-
necting the train pipe port and the brake eylinder port on
applications, and through which channel air
passes tfrom the brake cylinder port to the exhaust port
upon release of the bhrakes, an exhaust valve controlling

the passage of exhaust through said channel, and a valve
opcrating piston in operative relation with both of said

valves but moving the main valve only on emergency
applications.

In testimony whereof I have signed this specification
In the presence of two mlbscrlbmﬂ witnesses.

WILLIAM 1B, MANN.

Witnesses
5. T, CAMERON,
VW. B. KERKAM.

valve, the combination of a main valve -

and a graduating valve independent of the main

- T
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