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UNITED STATES PATENT OFFICE.

GEORGE HOLT FRASER, OF BROOKLYN NEW YORK, AND JAMES N. WEIKLY,

OF JERSEY
FRASER.

CITY, NEW JERSEY SAID WEIKLY ASSIGNOR TO

SAID

CUT-OFF BRAKE-VALVE.

SfE’ECIFiCATION forming part of Letters Patent No. 672,057, dated April 16, 1901.
~ Application filled Janunary 3, 1899: Serial No. ;7013090. (No model.)

To all whom it may concervs:

Beit known that we, GEORGE HOLT FRASER,
residing in the borough of Brooklyn, county
of- ngs city and State of New York, and
JAMES N. WEIKLY, residing in Jersey thy in
the county of Hudsan and Sba,te of New Jer-
sey, citizens of the United States, have in-
vented certain new and useful Improvements
in Cut-Off Brake-Valves, of whmh the follow-
Ing is a specification.

This. invention relates to Auid - pressure
brakes and the like, and especially to engi-
neers’ orcontrolling valves therefor, and aims
to provide certain improvements therein.

The invention for convenience will be de-
seribed as applied to an engineer’s valve
(shown in patent granted to Vaughn and
McKee, No. 504,290, dated August 29, 1893)
of the type commonly known as the *“New
York brake-valve,” although it will be under-
stood that it may be apphed to other valves
than that taken as a convenient ex&mple tor
illastration.
to exhaust from the train-pipe with the slide-
valve during ordmary application;
prevent waste of air a cnt-off has ﬂ‘enemlly
been employed which is adapted to move for-
ward during application and will eventually
close the apphedbmn—port and stop discharge
of air should the engineer leave this port

open sufficiently long for the cut-off to reach | the brakes and throws his valve to lap for
ff is essentlally a part of the
valve-seat, but is movable from 1ts running -

position, in which it affords an exact gage to

This cut-0

it.

the valve movement necessary to start appli-

release of train-pipe pressure at the extreme
limit between graduated application and

ment 1ts pommon is unknown, so there is no

definite point at which dpphoablon would be-
oin after the cut-off has left the normal posi-.
Lion, the cut-off being moved by a piston, at .
one side of which ordinary train-pipe pres-.
sure is carried and at the other side of which
the varying pressure incident to application
Ports are provided for maintain-
ing an eqguilibrium in the cut-off ¢ylinder and
train-pipe during running or siow release for
‘exhausting the cub-otﬁ cylinder at quick re-

18 exerted.

lease and fm isolating 113 duuuﬂf &Dph(,a,tmn

‘In valves of thistypeitisusunal

but to

by throwing the valve to the same application

y | position as that which started the original re-
c¢ation up to a point for shutting off further

| and lap. While this construction attomat-

ically prevents waste of airduring a continued
holding of the slide-valve at application, it
necessitates continual advancing of the slide- 55
valve in case a continuing or increasing appli-
cation of the brakes is desired, and it renders

indeterminate the extent of movement inci-

dent to application at other than initial appli-

| cations, a condition of affairs which quickly 6o

destroys the reliance of the engineer on his
ability to effect graduated application and

' canses him to regularly resort to emergency

applications as the only ones which he can be
sure will apply the brakes at all times, the 65
result being a tremendous waste of air and
unnecessarily violent braking and the neces-
sity for keeping the valve at quick release
for so long a time to restore pressure in the
train-pipe that main-reservolr pressure is lia- 7o
ble to be carried in the train-pipe and the ad-
vantages of the excess-pressure valve are lost.

This invention aims to provide an improved

discharge-valve in which the advantages of

the automatic cut-off can be availed of and 73
its d1s&dmntages avolded. To this end in
car rying out the invention the automatic cut-
off 18 arranged to operate during applications
and restore itself to the initial- position as
soon as the main valve is thrown to lap, so
that whenever the engineer desires to hold

8¢

this purpose he can be sure of making a fur-
ther reduction of pressure in the train-pipe

duction. Thustheengineercanalwayscount

| on the extent of movement necessary to start

_ | an application, and under no circumstances
emergency application, during which move-

will he be required to resort to emergency ap-
plications when only a service application is
required. This is accomplished in the type
of valve shown by an arrangement of ports
and valve-faces, preferably operated by the.
slide-valve, which preserves an equilibrium

Qo

95

of pressure between the cut-off eylinder and

the train-pipe compartment during running,
closes the cut-off cylinder from escape of pres-
sureduring application,and releases pressure
from the cut-off cylinder while the valve is
at lap. 'Thus the cut-off remains in its nor-

mal position ordinarily by reason of the bal-

10O
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2

ancing of pressure on its opposite faces; but
as soon as train-pipe pressure is lowered the
cut-off begins to move under the expansion
of the pressure in the cut-off cylinder and
continues to creep up on the valve while the
latter stands at application, so that it will
close off discharge from the train-pipe if the
slide-valve 1s not returned to lap, while as
soon as the slide-valve 1s thrown to lap pres-
sure from the ¢ylinder will be discharged and
the train-pipe pressure will throw the cut-off
back to 1ts initial position ready for another
application. When another application is
started, the port will feed train-pipe pressure
into the cylinder and then confine it therein,
so that as the train-pipe pressure diminishes
that confined in the cut-off cylinder can ex-
paud and operate the cut-off again. The cut-
off cylinder and train-pipe chamber are in
equilibrium at the time of starting an appli-
cation and are then isolated, so that any
diminution in train-pipe pressure permits the
cut-off to become operative. |

In the accompanying drawings, Figure 1 is
a longitudinal section of a New York brake-
valveequipped with the preferred form of the
present invention, the view being cut on the
line 11 in Ifigs. 2 and 3 and looking in the di-
rection of the arrows, showing the valve in
the running position.

in Fig. 1 and looking in the direction of the
arrows. FKig. 3 15 a cross-section cut on the
lines 3 3 of Fig. 1and looking in the direction
of the arrows. I'ig. 41s a face view of the
slide-valve. Iig.d1sa plan view of the valve-
seat, showing the slide-valve in dotted lines
in the running position. Fig. 6 is a section
similar to Fig. 1, showing the slide-valve in
the application position and the cut-off ad-
vaneing to automatically stop application.
Fig. 7 is a similar view showing the valve in

-quickrelease, the cut-off being approximately

at its extreme cut-ofi position and just start-
ing toreturn. Fig. 8isa sectional view show-
ing the valve at lap and the cut-off return-
ing toward the initial position.
fragmentary enlarged longitudinal section
through the cut-off portsof the valve and seat.
Fig. 10 is an enlarged fragmentary cross-sec-
vion through these ports on the lines 10 10 in
Fig. 9 looking in the direction of the arrows.
Fig. 11 is a diagrammatic view of the valve-
seat, showing the valvein dotted linesin the
quick-release position corresponding to Fig.
7. Fig.121sasimilar view showing the valve
in the lap position corresponding to Fig. 8,
and Fig. 13 is a similar view showingthe valve
in the application position corresponding to
Fig. 6.

Referring to the drawings, the general con-
struction and operation of the type of engi-
neer’s valve shown will now be described.

A represents the train-pipe chamber, from
which the pipe ¢ leads 10 the brake system.
B is the main-reservoir pressure-chamber,

from which the excess-valve b controls feed |

Fig. 2 is a cross-sec- |
tion thereof cut on the planes of the line 2 2 |

Fig. 9 is a-

|
|

672,057

| to the train-pipe; B’, a duet through which

it receives main-reservoir pressure. C is the
discharge-port. ¢ is the slide-valve in the
chamber B. D is the cut-off cylinder, in
which the piston d works between the train-
pipe and cut-off pressures. K represents the
feed-ports in the valve-seat e. Fis the appli-
cation-port in the valve, and f the reciprocal
port in the seat. G is the discharge-port in
the valve coacting with the exhaust-port C.
¢ is the central valve-chamber. H isthe cut-
off portin the seat. /A isthe side valve-cham-
ber. I is the cut-off seat. .J represents the
emergency-ports. K isthe emergency outlet-

port. I, is the valve-lever. [is the cut-off
shifter. M is the feed and slow-release port,

and m the stem of the piston D. These parts
are of well-known construction, and in their
usual operation the valve ¢ 1s slid along the
seat from the quick-release position, (shown

75

30

in Fig. 7,) the running position, (shown in |

Fig. 1,) the lap position, (shown in Fig. 8,)

| thegraduating-application positions,asshown

in Fig. 6, and the emergency position, (not
shown,) in which the valve is moved to the
right until ports J and K open free commu-
nication between the train-pipe and the dis-
charge C. In quick release the port fis in
free communication with the chamber B, all
other parts being closed, except the cut-off
port H, which is then open to air through
port J, which extends back from it to the dis-
charge-port C, as seen in Fig. 11. Air rushes
into the train-pipe to release the brakes and
force back the piston d, so that the cut-off
will occupy its initial position, the air being
forced out of the cut-off ¢ylinder by the rising
pressure in the train-pipe chamber. IFrom
quick release the valve is mmoved to the run-
ning position, in which the port M opens ¢com-

munication hetween the excess-pressure port

E and the port f, so that feed to the train-
pipe must be past the reducing-valve . In
this position the cut-off port H isopen through
port J to the train-pipe chamber, as seen in
Figs. 1, 2, and 5, so that uniforin pressure
exists at each side of the piston d and the
cut-off remains passive at its initial position.
For storage of air for the cut-off cylinder D
a small reservoir is usually connected to the
duct O; but this is only to provide sufficient
air- space so that there may be enough air
for expansion in the cylinder D without re-
quiring that such space be formed in the
valve-shell itself. Asthe valvec movesfrom
running to lap, the cut-off port H is closed,
and this port is kept closed in valves of this
type at lap and all succeeding positions of
application, so that the air-pressure is con-
fined in cylinder D, where it may expand
when the train-pipe pressure in chamber A
diminishes. Such expansion operates the
cut-off I. At application the port I, which

normally stands over the cut-off I, opens at
the front edge of the cut-off, and the port G
opens into the discharge C, the feed-port M
closing. This permits an escape of air from
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872,057

the chamber A through the valve-chamber g ]

to the exterior, the exteut of Openmg of the
port I or the duration of its opening deter-
mining the reduction of pressure, and con-
sequently the degree of brake application.
As soon as the reduefion commences in the
chamber A the cut-off starts forward under
the pressure in e¢ylinder D and quickly auto-

matically stops reductioninchamber A, thus

preventing waste of air. A further reduec-
tion can be obtained by advancing the valve
again in front of the cut-off, and by continu-
ing to advance it as the cut-off advances the
engineer may keep reducing train-pipe pres-
sure until the cut-off meets the front edge of

the port f, whereupou mno further reduction

can be made unless the valve is thrown to
emergency. From the time the cut-off be-
gins to move the engineer has no means of
knowmg at what pomt further release of
train-pipe pressure will begin, because he
does not know where the cut-off stands, ex-
cept when he 18 first starting an application
after full release. Should he wish tohold the

brakes at any point and return the valve to
lap, for this purpose his cut-off may be in any

position at this time, or it may be gradunally

advancing, so that for a further application
he has no knowledge of where to throw the

valve to again effect a graduated reduction
of train-pipe pressure. The usual forward

movement failing to produce any result by

reason of the advanced position of the cut-
oif, and a further advance being equally bar-
ren of effect for
instead of feeling ahead until he can get a
reduction, if the position of the cut-off is
such that this is possible, will by reason of
the urgency of the case and the lack of time

at once throw the valve to emergency, this

being the only, position of which he can be
pomtwely sure. |

In the emergency 'position the ports J,
chamber h, and port K afford free escape
from port f to discharge C, and the ports J
are iIndependent of the cut-off I, being at the
sides thereof. Although an emergency ap-
plication is very wasteful of air and gener-
ally unnecessarily severe, it is common prac-

tice to resort to this in Va,lves of this class,

by reason of the lack of confidence Ie,sultmu'
from failure to get expected results from the
graduating positions after an mmal applica-
tion.

Thisinvention aims to combme with an au-

tomatic cut-off for preventing Wd,ste, means

Iinsuring a definite position for the valve for

all successive reductions, so that theengineer:

may always know when the valve is moved
to application that it will at once rednce the
train-pipe pressure. This may be accom-
plished in many ways; but for the type of
valve shown the simple construction which

will now be described is preferred. Thiscon- |

struction consistsin providing means for dis-
charging pressure from the cut-off eylinder
as soon as the slide-valve moves to lap, so that

‘discharging all its pressure.

the same reason, the user

v

3

whenever the brake systeém stands at lap the
cut-off will assume the initial position by

‘reason of the pressure in the chamber A fore-

ing the piston d outward. As soon as the

70

slide-valve is moved from lap either to run- .

ning or toward application positions pressure
will be admitted to ecylinder D, ready foragain
operating the cut-off, and while the valve is
at application this pressure will be isolated
in thecylinder, sothatit can expand to equal-

‘1ze with the train-pipe pressure, and.thus con-

trol the cut-off throughout application.
Preferably a port P is provided as a groove

-1n the face of the slide-valve for communi-

cating when the valve is at lap with the port
H of the seat at one end and with the dis-
charge-port C at the other end, so that at 1ap
the cylinder will be open to the outer air for
To insure that
such discharge shall only be at the lap posi-

tion, vhe port P is tapered at its end and co-
‘incides with a notch p at the side of the port

H, the two being so proportioned that but a

slight movement will be necessary to throw

them intooroutof communication. The port
H being in position to coincide with one of

the ports J when the valve is at running po-

sition, the cylinder D will be recharged from
the tram -pipe as soon as the valve isreturned

‘to running position; but after the valve has

stood at lap, where pressure has escaped from
the eylinder D through the port P, it will be
necessary to recharge the c¢ylinder with train-
pipe pressure before again gelng to applica-
tion. For this purpose a port Qis formed in
the valve ¢, and a votch g for coacting with
this port is formed in the side of the port H,
the two being so proportioned and located

that when the slide-valve is moved forwardly

from lap sufficiently to close exit through the

port P the port Q will open and remain open

until the valve is moved almost sufficiently
to start application, closing just before appli-
cation begins. The port le In communica-
tion with bhe train-pipe chamber A, as shown,
by extending through the valve-face into the
side chamber 7, so that train-pipe pressure

“entering the port J and chamber A can pass

to the c¢ylinder D up to the time application
i1s about to start. Allduring application the
port H is closed, so that the air admitted just
prior to application will suffice to operate the
piston d to effect automatic cutting off in case
of a needlessly-prolonged application.
this way the cut-off c¢ylinder 1s alternately
charged and discharged as the valve moves
from and toward lap, so that the cut-off is
always operated by the train-pipe pressure

‘exhausting just before application starts, the

loss of air due to unnecessary prolonged ap-
plication is avoided, and the only waste of

airis the exhaust from the cut-off cylinder to

restore the cut-off when the valve is at lap.
In order to avoid any backflow of air from

the cut-off eylinder into the port Q, the latter

may be provided with a loose check-valve R,

| seating against backflow on a shoulder r in

In’
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4.

the port and having
riding on the seate of the valve. This check-
Valve will always pelmlt a flow to the port H;

but in case the pressure in the port should be
greater than thatin the port Qthe check-valve
will be closed while crossing the port I and
prevent backflow. This expedient 1S some-
times desirable, but is not necessary to the
successful operation of the invention.

The operation will be so readily understood
from the foregoing deseription that further
description thereof is rendered unnecessary,
except to say that while in the running posi-
tion the portsstand as shown in I'ig. 5, and the
act of throwing the valve to application will
carry the port P past the port H so quickly
that virtually no exhaust will take place from
the cylinder D, and that if any does take
place it will only be such as can be restored

by the port Q, which has a longer period of |

coincidence with the port H than has the port
P. Neither of these ports, however, in going
to application acts to any material extent, be-
cause of the quickness of travel of the slide-
valve when thrown to application; but should
it be thrown slowly the port Q will compen-
sate for any release by the port P before ap-
plication is reached, so that the cutoff will
be in proper condition to act during applica-
tion. The diagrams Figs. 11, 12, and 13 and
the dotted lines in Kig. 5 will clearly show
the relations of the p.:mts during different
positions.

It will be seen that this invention provides
improvements in automatic cut-off valves
which can be variously and advantageously
employed and that, as described, the im-
provements can be applied to exhaust-valves

of the type used as an example without ma- |

terial change in the construction of the parts,
the means shown for carrying out the inven-
tion simply requiring the drilling of a hole
and forming of a groove in the slide-valve
and, if desired, the formation of the two re-
ciprocal notches in the sides of the port. It
will be understood, however, that the inven-
tion is not limited to the type of valve shown,
nor to the particular details of construction,
arrangement, or application taken as an ex-
ample forillustrating the invention, since the
improvements can be availed of in whole or

in part in connection with any valve and |

according to such construction, arrangement,

“and application as circumstances or the judg-

ment of those skilled in the art may dictate
without departing from the spirit of the in-
vention.

What is elaimed is—

1. In ﬂuid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
compaltment a_discharge-port, a valve for
controlling the dlseharge, and a cut-off auto-

matically stoppmtr discharge while said valve
is at application position, and means restor-
ing the cut-off toits initial position when the
valve is placed at its lap position.

a flattened lower face ]

672,057

2. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
chamber, a discharge-port, an engineer’s
valve movable to and from an application po-
sition, a cut-off automatically controlling
said valve while train-pipe pressure is being
reduced, and means rendering said cut-off in-

operative when such reduction terminates,

irrespective of increase of train-pipe pressure.

3. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
chamber, a discharge-port, a valve for con-
trolling train-pipe pressure, a cut-off con-

trolling said valve, a fluid-pressure chamber.

controllingsaid cut-off, meanssupplying pres-
sure to said chamber, and means releasing
such pressure when reduction of train-pipe
pressure ceases, irrespective of train-pipe
pressure.

4. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
chamber, a discharge-port, a valve control-
ling discharge, a- cut-off automatically con-
trolling discharge when said valve is open, a
cut-off chamber, a piston between said cham-
bers operated by the pressures therein and
operating sald cut-off, and means operated
by said valve releasing pressure in said cut-
off chamber afterdischarge through said valve
ceases and before release commences, where-
by said piston may move the cut-off to its
initial position, and means feeding train-pipe
pressure to said chamber when said valve is
again moved toward service position to re-
duce train-pipe pressure, whereby said piston
can again operate said cut-off to automatic-
ally terminate such reduction.

5. In fluid-pressure brakes and the like,

an engineer’s valve havinga train-pipe cham-
ber, an exhaust-port,a valve proper movable
from running position to lap and application
positions for feeding, holding and releasing
train-pipe pressure, a cut-off movable from
an initial position to terminate discharge
when said valve is at application position, a
fluid-pressure chamber, a piston therein op-
erating said cut-off, and means feeding train-
pipe pressure to said fluid-pressure chamber
when said valve is in the running position,
in combination with meansreleasing the pres-
sure insaid fluid-pressure chamber when said
valve is in the lap position, whereby said cut-
off may then be restored toitsinitial position.

6. In fluid - pressure brakes and the like,
an engineer’s valve comprising a train-pine
chamber, a discharge-port, a valve proper
therefor movable toward and {rom applica-
tion position, a cut-off movable from an ini-

‘tial position to control said valve proper, a

fluid - pressure chamber for operating said
cut-off, a port in said valve proper feeding
train - pipe pressure to said fluid - pressure
chamber while the valve properis in running
position,and closing whensaid valve is moved
toward application position,and a second port
in said valve proper feeding train-pipe pres-
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sure to said fluid-pressure chamber after said | restoring said discharge-stopping meanstoan 65

first port has closed and before applleatlon
begins.

7. For enmneers’bmke valvesand the like,
the 1mproved cut-off forcontrolling red uction
of train-pipe pressure consisting of a mem-
ber movable to close and open discharge from
the train-pipe, pressure-operated means mov-
ing said member toward the cut-off position
while train-pipe pressure is being reduced,
means moving said member to the inactive
position while train-pipe pressure is station-
ary, and means again moving said member
to the cut-off position while train-pipe pres-
sure 1s being further reduced.

3. In fluid - pressure brakes and the like,
an engineer’s valve having a train-pipe cham-
ber A, discharge-port C, cut-off ecylinder D,
valve ¢, and cut-off I closing said valve, in
combination with a port H for said eylinder

D, a portJ in said valve supplying train-pipe

pressure to said cylinder when the valve is at
running position, and a port P in said valve
releasing pressure from said eylinder when
sald valve is at lap position.

9. In fluid -pressure brakes and the like,

~an engineer’s valve having a train-pipe cham-

ber A, discharge-port C, cut-off cylinder D,

- valve ¢, and cut-off I closing said valve, in
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combination with a port H for said cylinder
D, a port J in said valve supplying train-pipe
pressure to said eylinder when the valve is at
running position, and a port Q in said valve
supplying train- -pipe pressure to said cylin-
der when said valve is between lap and ap-
plication positions.

10. In ﬂmd-pressure brakes and the like,
an engineer’s valvehaving a train-pipe cham-
ber A discharge- -port C, cut-off eylinder D,
valve ¢, and cut-
combination with a port H for said cyhnder
D, a port J in said valve supplying tra,m—plpe
pressure to said cylinder when the valve is at
running position, a port P exhausting pres-
sure from said c¢ylinder when said valve is at

lap position, and a portQ supplying pressure |

to said cylinder when said valve is advanced
from lap toward application positions. =
11. In ﬂmd -pressure brakes and the like,
an engineer’s valve comprising ' a train-pipe
ch&mber, a discharge-port, a cut-off cylinder,
a cut- off, means feeding pressure to each
side of said cylinder, means causing a varia-
tion in pressures in said cylinder to operate
sald cut-off, and a slide-valve, in combination
with a port in said valve for supplym pres-
sure to said cylinder, and a check-valve for
preventing backflow of pressure therefrom.
12. In fluaid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
compartment, a discharge-port, a valve for
controlling the discharge, means automatic-
ally stopping discharge while said valve is at;

application position,and meansautomatically |

| closmﬂ* sald valve, 111 '

inactive position when the valve is placed at

1ts lap position.

13. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
chamber,a discharge-port,an engineer’s valve
movable to and from application position, a
cut-off antomatically controlling said valve

‘while train-pipe pressure is being reduced,

and means automatically rendering said cut-
off inoperative when such reduction termi-
nates, irrespective of increase of frain-pipe
pressure.

14. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
chamber, adischarge-port,a valve for control-
ling train-pipe pressure, a cut-off controlling
sald valve, a fluid-pressure chamber control-
ling said cut-off, means supplying pressure
to said chamber, and means automatically re-
leasing such pressure when reduction of train-
pipe pressure ceases, at the termination of
application.

15. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
compartment, a discharge-port, a valve for
controlling the discharge, and a cut-off auto-
matically stopping discharge while said valve
is at application position, and means holding
the cut-off at a predetermined position when
the valve is placed at its lap position, irre-
spective of the length of application.

16. In fluid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
compartment, a discharge-port, a valve for
controlling the discharge, and a cut-off auto-
matically stopping discharge while said valve
is at application position, and means for au-
tomatically moving said cut-off to its extreme
position when the valve is placed at its lap
position.

17. In finid-pressure brakes and the like,
an engineer’s valve comprising a train-pipe
compa,r,tment a discharge-port, a va,lve for
controlling the discharge, and a cut-off auto-
matically stoppmg discharge while said valve
is at application position, means automatic-
ally restoring the cut-off to its initial position
when the valve is placed at its lap position,
and means for automatically feeding pressure
for operating said cut-off to stop discharge of

| said valve when said valve is again moved

toward the service position.
In witness whereof we have hereunto signed

our names 1n the presence of two subscribing
witnesses.
GEORGE HOLT FRASER.
JAMES N. WEIKLY.
Witnesses as to Fraser:
FRED WHITE, .
THOMAS F. WALLACE.
Witnesses as to Weikly:
GARRETT H. VREELAND,
J. HAWEY SWENARTON.
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