{No Model.) 3 Sheets—Sheet 1.

7. H. ToX.
MECHANISM FOR AUTOMATIUALLY_ ACTUATING AIR BRAKES.

No. 530,938, | ‘Patented Dec. 18, 1804,

//./j////

“Lx"' r’ ey
KA

2111} Ll

‘“x N W
N

N,
R l‘-llm.’

Attest Tnventor

% ,&é/ ] : Johre H Fox . por:
za;a%w , Frvreies F G, g

THE NORRIS PETERS CO., PHOTO-LITHO, WASHINGTON, D. C.




(No Model.) - ‘ 3 Sheets—Sheet 2.

J. H. FOX.
MECHANISM FOR AUTOMATICALLY ACTUATING AIR BRAKES.
No.-530,938. ' Patented Dec. 18, 1804,

\S 5%:
¥
- \)
' =i
=
Y
W\
W
b
AtesE: ‘ - LJrevew€or.
%%e@/ cfa[anFox %mﬂ

@w@% Aireias of ~Grasee, 25,




(No Model.)

8 Sheets—Sheet 3.
| - J. H. FoOX. |

MECHANISM FOR AUTOMATIGALLY ACTUATING AIR BRAKES.

No. 530,938, "~ Patented Dec. 18, 1894,
=

NN

_;__j .

N

= EN
.\H
g
<
N |

y Z i N | . «Q
R 7 , 3 \‘ \ x\ ;' rm.lﬂ-’l"wuf"“ '.' . ',q ‘q
oy ©) ))& AN -

F‘( N N\~ / l”’"ﬂﬂ%ﬂlmm ] '
] W2/ 4 ‘ . S

Lrnventor.
e H. Tty S




10

£S5

20

25

30

35

40

UNITED STATES

PATENT OFFICE.

JOHN H. FOX, OF JERSEY CITY, NEW JERSEY.

MECHANISM FOR AUTOMATICALLY ACTUATING AIR-BRAKES.

SPECIFICATION forming part of Letters Patent No. 530,938, dated December 18, }894.
v Application filed January 24,1894, Serial No, 497,885, (Mo model.

To all whom it may concern:

Be it known that I, JoEN H. FOX, a citizen
of the United States, residing at Jersey City,
Hudson county, State of New Jersey, have in-
vented cerfain new and useful Improvements
in Mechanism for Automatically Actuating
Air-Brakes, fully deseribed and represented
in the following specification and the accom-
panying drawings, forming a part of thesame.

This invention relates to the brake valve
used in connection with the tripping arm at
the side of a railway for automatically arrest-
ing the movement of a railway train.

In this class of apparatus the tripping arm
has been commonly actuated by a suitable
connection with a switeh or draw bridge for
setting the arm in an operative position to
engage the lever of the brake valve. The
brake valve is commonly attached to some
partof thelocomotive with-its lever projected
into line with the tripping arm to be actu-
ated antomatieally by the latter when it be-
comes necessary to stop the train by reason
of the displacement of the switch or draw-
bridge. Heretofore, the head of the tripping
arm has been commonly made of T-shape, to
intercept the brake valve with certainty; as
the locomotive carrying the brake valve is
liable to lurch from-side to side when passing
the arm,

The present invention fulmshes an im-

proved construction for the brake-valve, and

combines with the brake-valve lever a pawl

forlockingthe valve when opened, and means
for disengaging the pawl to close the valve.
Tt also provides means for adjusting the pawl,
s0 as to lock the valve with a graduated open-
ing, when actuated by the lever.
cludes a segmental trip depending from the
end of a horizontally projecting brake-valve

“leverand provided with faces of special shape
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upon its frontand rear edges, with stops upon
the valve-lever to hold the segment in a suit-
able position when shifted by the tripping
arm.

The construction will be understood by ref-
erence to the annexed drawings, in' which—

Figurel is a side elevation of a locomotive
pllot with ‘the valve and its operating de-
vices. Fig. 2is a plan of the tripping arm
and its bearmvs. Frig. 8 is a front elevation
of the same with the nearer end of the shaft
S and the nearer journal of the bearing 2 cut
away to show the arm more clearly, and Fig.

It also in-

4 is a side elevation of the same. Fig. 5 is

an end elevation of the valve with its lever

and trip. Tig. 6 is a side elevation of the
same, both views showing a portign of the

bracket by which the valve is attached to the

pilot. Fig.7is a plan of the same parts with
the valve chamber and a portion of the valve
in section at its eenter line, and Fig. 8 is a
cross section of the valve stem adjacent to
the valve. Fig.9 is a front view, and Fig. 10
an end view of a valve casing provided with
slotted foot. Figs.2;3and4are drawn larger
than Fig. 1; and F10's 5 to 8 inclusive stlll
larger. EIO’S 9 and 10 are drawn one half
the scale of Fig. 6.

The valve is shown in the drawings with
casing A having feet B at one side for secur-
ing it to the locomotive or other section of
the railway train. The air pipe A’ is fitted
to one end of the casing. The foot of the
valve casing is shown in Fig. 1 attached to one

“side of the pllot C’ by a braeket C which is

partly shown in Figs. 5 and 6.

At one side of the casing a lag D is pro-
jected, and a forked lever K is plvoted upon
the lug, with cranks E projected to the center
line of the casing upon its opposite sides.
One end of the casingis provided with a valve
seat F, and a conical valve G is fitted tosuch

‘seat within the easing, and is provided with

a stem G’ which is projected outside of the
casing and attached at the outer end fto a
cross head H. The valve stem is formed with

‘longitudinal grooves I which permit the es-

cape of the air from the casingat agiven rate
when the valveis pushedinward the required
distance. The cranks K are connected with
the ends of the eross head upon oppositesides
of the casing by links J, and one of the links
is shown formed with several ratchet teeth
N, adapted, when the valve is opened in the
requlred dewree, to engage a pawl o, secured
upon the casing. The

pawl is shown fixed to”
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the casing by a slotted foot o’ and bolt 0% and -

the free end of the pawl is provided Wlt;h a
handle P’ by which it may be disengaged
from the ratchet teeth.

The handle is shown formed with an eye or
ring in which the finger may be inserted to
lift the pawl, and the ring is projected suffi-
ciently above the top of the casing to expose
it fully to view, and render it convenient for
access from either side of the casing.
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The pawl is preférably made as a spring in- '
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one piece with the foot, and held in its rela-
tion to the teeth N by a pin P. A set screw
o is inserted through the outer end of the
foot o’ into contact with the bolt 0% and af-
fords the means of adjusting the pawl when
desired. The arm M is formed. of a single bar
secured upon a shaft S pivoted in bearing T
which is secured to the sleeper T” at the side
of the track. The arm is shown with T-head
M, and is made of much greater width than
thickness below the head, toformribs Q npon
opposite sides of the head, to receive the im-

. pact of a snow plow or other object moving
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close to the rails.

The arm is mounted at a sufficient distance
from the side of the rails to clear the pilot of
the locomotive, but is liable to be struck by
a snow plow or other construction widerthan
the pilot. 'When thearm is struck by a snow
plow moving close to the rails, the ribs Q re-
ceive the impact of the plow and operate to
throw the T-head downward before it can
be engaged by the edge of the plow; although
the latter may be of sloping shapelike a pilot.
The shaft S to which the arm is attached is
shown provided at the end with a pulley U

~having cords V attached thereto for connect-

ing the shaft with a switch or draw bridge.
The lever K is provided at its outer end
with a pivoted trip L adapted to engage the
upper end of the tripping arm. The trip is
formed as a triangular segment hinged upon
a pin linserted transversely through asocket
in the end of the lever. ‘
The front edge I’ and upper side of the
triangular segment project outward from the
sides of the pin !, and the rear edge I? con-
nects the upper side with the front edge in a
curved orinclined line, which, in the normal
position of the trip, is adapted to slide the
trip upward when it contacts with the head
of the arm M. Two such curved or inclined
surfaces cannot be formed upon the trip at
the same distance from or in the same rela-
tion to the fulerum of the brake lever; and
the front edge of the trip is therefore held by
weighting the rear edge at an opposite angle
to its operative position, which serves to hold
it considerably higher from the track rail
than if it hung vertically when not in use.
The contact of the tripping arm with the
front edge of the trip throws it rearward un-
til arrested, by a suitable stop, at the proper
angle to slide nupward over the head of the
tripping arm. The contact of the trip with
the tripping arm, when the railway train and
the brake valve lever are moved in either
direction, thus produces the same-effect npon
the lever,and opens the air brake valve with
the same facility. The outer.or rear edge I.?

of the trip is formed in a curve to present
the same angle to the head M as the arm and
trip move upward. “

The socket in the end of the valve lever K
is formed with a shoulder m’ to arrest the ro-
tation of the trip when the outer or rear edge
ig pressed by the tripping arm, as indicated

by arrow I’ in Fig. 6, and it is also formed
with an opposite shoulder m?® which permits
the rotation of the trip through a suitable
are, when the inneror frontedge L’ is pressed
by the tripping arm, thus turning the front
edge, as indicated in full lines in Fig.1, at
the proper angle to force the valve lever up-
ward.

The tripping arm M is shown in Fig. 1 in
dotted lines in an inoperative position, and
in full lines turned upward to intercept the
trip. The head M’ is shown in contact with
the opposite .sides of the trip in its two op-
posite positions; in either of which the hori-
zontal movement of the trip would producea
suitable upward movement of the valve lever

'K; thus effecting a similar movement of the

lever,in whichever direction the railway train
may be moving.

The stop m’ is so arranged as to hold the
center of gravity of the trip in the rear of the
pinl, thussecuring a preponderance of weight
at the rear edge of the trip which tends to
hold such rear edge normally in its operative
position, with the front edge L’ a little in ad-
vance of the pin I, as shown in full lines in
Fig. 6 and in dotted lines in Fig. 1. In my
Patent No. 513,676, granted January 30,1894,
I have claimed a jointed trip attached to the
valve lever so as to hany normally in a ver-
tical line, and adapted to swing in an .arc of
a cirele upon either side of said vertical line
by contact with the tripping arm. Withsuch
construction the sides of thetrip extend alike
from opposite sides of the pivot at an acute
angle with one another; while my present
construction employs a triangular segment
in which the rear edge is distant at all points
from the pivot. ‘

The trip claimed herein is not adapted to
swing in both directions, but is held normally
with its rear edge in an operative position,
and its front edge in the eontrary position.

I diselaim herein a trip adapted to swing
in the arc of a circle upon either side of a
vertical line, as my present trip is designed
to swing only toward the rear, and neither of
its sides hangs normally in a vertical line.

The concussion of the trip with the tripping
arm may throw the valve lever upward to an
excessive degree, and thus open the valve to
an unnecessary extent, and needlessly di-
minish the pressure in the air brake system.
Asitis essential that the valve should remain
open, to hold the brakes against the wheels,
it requires to be locked in its open position,
to secure the actuation of the brakes after
the tripping arm hasoperated, and the ratchet
teeth N are therefore arranged to hold the
valve open to the desired extent only.

With such construction of the ratchet teeth,
the tripping arm may, by the rapidity of its
operation upon the valve lever,open the valve
to a greater degree than is desired; but the
weight of the valve lever and the trip oper-
ates to close the valve to such degree after
the trip has passed over the arm. A single
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tooth N, in a suitable position, would operate
to engage the pawl o and hold the valve open
to such degree; but one or more additional
teeth are provided, to insure the holding of
the valve open in case the trip does not shift
the lever K to the full extent.

It is difficult, in construeting the ratchet
teeth N, to determine the precise effect of a
valve opening corresponding to such teeth,
and I have therefore provided an adjustable
pawl to regulate the maximum valve open-
ing. As the set serew operates in opposition
to the load upon the pawl, it furnishes the
means of adjusting the valve opening in the
most accurate manner. The foot B of the
valve casing A may be formed with slots B
as shown in Figs. 9 and 10, to permit its ad-
justment vertically, and thus assist in regu-
lating the upward movement of the valve le-
ver K when actuated by the tripping arm.
The accidental loosening of the bolts b in-
serted through the slots B’ would permit the

valve casing to slide downward, and thus de- |

range its adjustment without detection. To
prevent such displacement of the valve cas-
ing, I insert a set secrew B®*through the upper
end of the foot irto contact with one of the
bolts. Such set serew supports the weight of
the casing at all times,and affords a means of
adjusting it vertically; after which it would
be clamped in position by the bolts b..

The foot B is, in Figs.9 and 10, shown con-

" nected with the casing A by ribs A% to pro-

35

40

45

50

55

6o

65

ject the casing outward from its supporting
seat, but the foot in Figs. 5 and 6 is shown
very low,and clamped rigidly to a bracket C,
and such bracket may be used where the
valve casing requires a greater projection
from its supporting surface than is afforded
by the foot itself. In such case the foot of
the bracket may be provided with the slots
B’ and set serew B? if desired.

Having thus set forth the nature of the in-
vention, what is claimed herein is—

1. In an emergency air-brake valve, the
combination, with an arm for actuating the
valve-lever, of a valve casing, a valve-lever
pivoted adjacent thereto and provided with a
trip to engage the arm, a valve with stem and
suitable connection to the valve lever, a pawl
for locking the valve when opened, and means
for disengaging the pawl, substantially as
herein set forth. -

2. In an emergency air - brake valve, the
combination, with a valve ecasing, of a ful-
erum lug projected from one side of the same,
a forked lever pivoted to such lug with ecranks
at opposite sides of the casing, a seat within
one end of the casing -with valve having its
stem projected outside of the same, and links
ennnecting the cranks with the end of the
valve stem, as herein set forth. ‘

3. In an emergency air-brake valve, the
combination, with a valve casing provided
with a valve seat ¥, of a valve G having its
stem grooved as set forth, and extended out-
side of the valve seat, a valve-lever pivoted

adjacent to the casing, with suitable connec-
tions to the valve stem, and a ratchet and
pawl for locking the valve with a graduated
opening when actuated by the lever, substan-
tially as herein set forth. :

4. In an emergency air brake valve, the
combination, with the casing A having the
foot B for attachment to its support and the

-lug D formed upon one side of the casing of

the forked lever K having a trip pivoted in
its outer end, and having the cranks E pro-
jected to the center line upon opposite sides
of the casing, the removable cap containing
the valve seat F with valve G having a
grooved stem G’ projected outside of the cap,
the cross head H secured upon the stem, the
links J connecting the cranks with the cross
head, and provided with one or more ratchet
teeth, and the pawl o secured upon the cas-
ing and provided with a handle projected
beyond the side of the casing, as herein set
forth.

5. In an emergency air brake valve, the
combination, with the casing A having the
foot B for attachment to its support, and the
lug D formed upon one side of the easing of
the forked lever K having the trip L pivoted
in its outer end, and having the cranks E
projected to the center line upon opposite
sides of the casing, the removable eap con-
taining the valve seat I with valve G having
a grooved stem G’ projected outside of the
cap, the cross head H secured upon the stem,
the links J connecting the cranks with the

cross head and provided with the ratchet
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teeth N, and a pawl for engaging such ratchet .

teeth, with means for disengaging the pawl to
close the valve, substantially as herein set

forth. ‘

6. The combination, with the brake valve
and a brake valve lever having a transverse
pin as deseribed, of the pivoted trip L with
stops to limit its. motion upon the pin, and
the trip being weighted to throw its forward
edge L’ at an inclination opposite to its op-
erative inclination, as and for the purpose set
forth.

7. The combination, with the brake valve
and brake valve lever K projected horizon-
tally, and having the socket provided with
the transverse pin [ and the stops m’ and m?
at its opposite end, of the pivoted trip con-
sisting of the triangular segment having the
front edge L/, and the top side connected
thereto by the rear edge L3 as set forth, and
the trip being weighted as described to hold
its-rear edge in an operative position, and its
front edge normally at an angle opposite to
its operative position, substantially as herein
set forth. -
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In testimony whereof I have hereunto set -

| my hand in the presence of two subscribing

witnesses.
’ JOHN H. FOX.
Witnesses:
L. LEE,
THOMAS S, CRANE.




