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To all whom it may concern: :
Beit knownthatI, SAMUEL L. TERRY, a citi-

zen of the United States, residing at No. 4,731

Statestreet, in the city of Chicago, in the State
5 of Illinois, have invented a new and useful
Automatic Pressure - Relief Mechanism for
Railway Air-Brakes, of which the following
is a specitication.

My invention relates to an automatic pres-
sure-relief mechanism for railway air-brakes
or, as it may be termed, “ adevice for prevent-
ingflat wheelson railway-cars;” and primarily
the invention is designed to release the air-
pressure in the piston-cylinder of the brake
mechanism wheun the brakes are applied to
retard or to arrest the train.

A further object of the invention is to re-
lieve the brake-pressure and prevent flatten-
ing a car-wheel when the latter ceases to turn
for any cause whatever in the service or in
the running of the train.

A further object of the invention is to so
arrange the relief mechanism that it will not
open the relief valve or valves when the train
is standing at rest at a station or other place
and the brakes are undergoing the usual test
preliminary to starting the train in service.

A further object is to provide a relief mech-
anism which shall be wholly automatic, sim-
ple and reliable in service, will permit in-
spection and repairs of the several elements,-
and will enable the brake to be applied by
hand with ease and freedom.

With these ends in view the invention con-
sistsin the combination,with a brake-cylinder
of an ordinary air-brake mechanism, of a re-
lief-pipe having a series of relief-valves nor-
mally closed and located adjacent to each of
the series of wheel-axles of a railway-car, a
trip mechanism controlled by each axle and
adapted to actnate the relief-valve when the
wheel or axle ceases to turn, and means ac-
tuated by the brake mechanism to prelimi-
narily move an element of a relief-valve in the
path of the trip mechanism.

The invention further cousists in the novel
combination of mechanisms and in the con-
struction and arrangement of the various
parts for service, which will be hereinafter
fully described and claimed. -
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To enable others to understand the inven-
tion, I have illustrated a preferred embodi-
ment thereof in the accompanying draw-
ings, forming a part of this specification, in
which—

Figure 1 is a partial plan view of an ordi-
nary brake mechanism with my improved
pressure-relief mechanism associated opera-
tively therewith. Fig. 2is a sectional eleva-
tion in the plane of a car-wheel axle, illustrat- 6o
ing the improved trip mechanism and a re-
lief-valve in active relation to the axle, the
trip mechanism being shown in its lowered
position to engage with the relief-valve when
the axle ceases to turn for any cause. Fig. 65
3 is a sectional elevation in a plane ab right
angles tothe car-wheel axle, showing the parts
of Fig. 2 in their working positions when the
axleis in motion. Fig. 4 is an enlarged sec-
tional elevation of the parts of the trip mech- 4o
anism and the relief-valve in the position-
shown by Fig. 2. Fig. 5isan enlarged detail
perspective view of the trip-mechanism cas-
ing removed from the axle. Fig. 6 isa detail
perspective view of the weighted yoke and 75
arm forming one element of the wheel-driven
trip mechanism. Fig. 7 is a detail sectional
view, on an enlarged scale, of one of the re-
lief-valves. Fig. S is a detail sectional view
illustrating a part of the ordinary piston 8o
brake-eylinder,showing the sleeve connection
between the brake-piston and the relief-valve-
actuating rod. Fig. 9 is a detail of the cam
for actuating the valve lever or arm previous
to opening the valve by the trip mechanism. 85

The same numerals of reference are used
to indicate like and corresponding parts in
each of the several figures of the drawings.

Referring more particularly to -Fig. 1, the
numeral 10 is used to designate the ordinary 90
train-pipe of an air-brake mechanism which
includes the pressure-reservoir 11, the latter
having operative connection through a triple
valve and branch pipe 12 with the train-pipe.

As is usual with railwayfair-brakes a piston- 95
eylinder 13 is connected operatively with the
pressure-reservoir by the triple valve, and
this brake piston-cylinder actuates a brake-
lever 14, the latter having operative connec-

 tions, as 14°, with the brake-beams whigh 100
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carry the brake-shoes to be applied against
the wheels of a railway-car. Itisalso usual
to equip the air-brake mechanism with rod
and chain connections 15 between the brake-
lever 14 and the vertical hand-operated shaft
on the car, said shaft not being shown.

In accordance with my invention the brake
mechanism is employed te actuate means in
active relation to one or a series of relief-
valves in a manner to position the latter on
the application of the brake in the path of a
wheel-actuated trip mechanism, and in this

~ connection the brake piston-cylinder is pe-
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culiarly constructed for its piston.to have a
limited travel independently of the piston-
rod for the purpose of properly actuating the
relief-valverod. The piston 16 of the brake-
eylinder is provided with an elongated sleeve
17, which plays through the usual stuffing-
box, and said brake-piston is returned to its
normal position on release of the brake-pres-
sure by a spring 16*, as isusual. This sleeve
is formed with an anpwardly-extending arm
18, the latter adapted to be made fast with
an endwise-movable rod which carries cam
devices in active relation to a movable ele-
ment on the relief-valve, as will hereinafter
appear. The piston-rod 19 is loosely fitted
in the piston-sleeve 17, so that the piston-rod
is capable of a limited movement independ-
ently of the piston-sieeve on the operation of
the usual hand appliances for the application
of the brake, and between the piston and the
and of the piston-rod is interposed a bearing-
ball 20, which minimizes the friction on the
end of the piston-rod, the outer end of said
rod being attached pivotally at 20* to the

" brake-lever.
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- wheels take up the motion of the axle.
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Each axle 21 of the car is provided with
bearing-collars 212, and on this axle is mount-
ed the casing 22 for the trip mechanism, said
trip mechanism being housed or contained
within the casing in active relation to the
axle. The casing 22 is divided transversely
in a vertical plane for ready application to
the axle, said casing being of cast-metal or
of stamped sheet-metal construction and its
members being bolted or otherwise firmly
united together. The sectional casing 22 is
sustained loosely on the axle by means of an
idle spindle 23, having the wheels or rolls 24,
said spindle being journaled in the upper part
of the casing and above the axle for the rolls
24 thereon to ride-upon the collars 21* of the
axle, whereby the casing is loosely supported
on the axle and is prevented from displace-
ment thereon, because the spindle and its
The
casing is provided in its opposite sides with
the coincident axle-openings 25, which loosely
receive the axle, and said casing is further-
more provided with the arc-shaped slots or
guideways 25°*. These gunideways are con-
centric with the axis of the axle-opening;- but
in lieu of making the gnideways in the form
of slots they may be formed by grooves pro-
duced in the opposing faces of.the side walls.

662,476

(See Fig. 4.) The casing is retained in posi-
tion on the axle by means of a guide-hanger
26, which is connected slidably with a part of
the car-truck, so as to permit of the neces-
sary vibration or play, such slidable connec-
tion being effected by means of aslide 27, fit-
ting in a guideway 28. The hanger 26 has a
flanged or enlarged foot 267, which is ‘bolted
firmly to the upper side of the casing 22, while
the slide 27 is confined in the guideway 28,
30 as to move freely in a vertical direction, but
is prevented from moving laterally in either
direction, the guideway being fastened firmly
to a beam of the car-truck, as shown by Figs.
2 and 3.

The trip mechanism for the operation of the

relief-valve is combined with each axle of the
car in a manner to release the air-pressure in
the brake mechanism should the wheels on
that particular axle cease to turn or rotate
for any reason whatever—such, for example,
as the application of the brake-shoes under
excessive pressure—whereby I am able to at-
tain the prime object of this invention—t. e.,
to obviate the formation ot flat surfaces on
the car-wheel.. Oneelementof the trip mech-
anism is a master-gear 29, which may be of
sectional construetion adapted for ready ap-
plication to the axle, as shown by Fig. 4, or
said master-gear may be solid and secured in
any suitable way to the axle. Another ele-
ment of the trip mechanism is a spindle 30,
which is provided at its ends with the wheels or
rollers 30%, the latter fitting loosely in the arc-
shaped guideways 25%, so as to loosely support
the spindle in place and permit it to travel
freely in the casing under certain conditions
andinapath concentric with theaxle21. This
spindle is connected operatively with the axle
by means of a gear 31, which meshes with the
master-gear 29, whereby on the rotation of the
axle when the car.is in motion the gear 31
and the spindle will be maintained in the ele-
vated position shown by Fig. 3 and at the up-

.ward limit of the arc-shaped guideway on

one side of the axle,thus withdrawing the trip
mechanism from active relation to the relief-
valve. Anotherelement of the trip mechan-
ism is a yoke 32, which is loosely sleeved on
thespindle between its supporting-wheels 30
and the gear 31, and this yokeis provided with
acounterpoise or weight 33 and with a depend-
ing trip-arm 34, said trip-arm adapted to pro-
ject through a slot 35, which is formed in the
curved bottom of the loosely-supported cas-
ing 33. When the car is in motion and the
axle is rotating, the frictional engagement of
the master-gear 29 with the gear 31 will ele-
vate the counterpoised yoke and the spindle
within the casing 22 up to the upper extrem-
ity of the arc-shaped guideway on one side
or the other of the axle,according to the direc-
tion in which the axle is turning; but as the
spindle is revolubly supported within the cas-
ing by its wheels 30* the motion of the gear
31 under the influence of the master-gear ef-
fects no other purpose than to hold the trip-

70

75

8o

85

go

95

100

105

IIO

115

120

125

130




10

15

20

25

30

40

45

50

55

6o

05

662,476

arm away from the relief-valve, one position | passing through

of the trip mechanism when thuselevated be-
ing shown by Fig. 3. If the axle ceases to ro-
tate for any cause whatever, the master-gear
will of course stop, and thereby permit the
trip device to be lowered to the position
shown by Figs. 2 and 4, owing to the weight
or gravity of the counterpoise 33 on the yoke.
At this stage in the operation the gear 31 is
free to travel aroumd a part of the toothed
circumference of the stationary master-gear,
while the spindle is directed by the guide-
way in its travel within the casing, the trip-
arm 34 moving freely in the slot 35 until the
trip device reaches a position perpendicular
with respect to the axis of the car-axle. At
this time the trip-arm is lowered into position
to engage with an arm of the relief-valve for
the purpose of opening said relief-valve to
reduce the pressure in the reservoir associ-
ated with the brake-cylinder, provided, how-
ever, the relief-valve has a movable element
thereof disposed in the path of the trip mech-
anism preliminary to the lowering of the trip
mechanism to its operative position.

Under some circumstances I may employ a
relief mechanism in connection with each
car-wheel axle; but to reduce the number of
parts, and thereby simplify the mechanism,
a single brake-cylinder may be employed for
each car, as usual, the brake mechanism
shown by Fig. 1 being common to all the
axles on the car. Under this embodiment of
the invention I emnploy a single relief-pipe 36,
which is arranged contiguous to the series of
trip devices which are in active relation to
the series of car-axles. This relief-pipe 36
has a branch connection 86* with the brake-
eylinder. In the relief-pipe 36 is interposed
a series of valve-casings 87, one of said cas-
ings being placed adjacent to each trip de-
vice and said relief-valve being shown in de-
tail by Fig. 7. Within the valve-casing is
slidably fitted the relief-valve 38, which is
held normally to its seat, so as to close the re-
lief-port 39, by means of a spring 40. The
valve is adapted to be forced from its seat,
80 as to open the port through thé medium
of a jointed or two-part valve-arm 41, one
member of which is in active relation to the
valve-spindle, so as to operate on the latter
when the valve-arm is moved in one direc-
tion or the other under the inflnence or action
of the trip mechanism. Normally the valve-
arm is free from the spindle of the valve, so
that the latter may be closed by its spring,
as shown by Fig. 7. - The two parts of the
valve-operating arm are joined together, as
at 42, and against the free member of this
valve-arm acts a spring 43 of any suitable
character,the latterserving to hold the valve-

arm in a condition where it is normally free

or out of the path of the trip mechanism and
is interposed into the path of a cam on a
valve-aetuating rod 44. This valve-actuat-
ing rod 44 extends lengthwise of the car in
close relation to.the relief-pipe 36, said rod

.on the casing 22,

3

4 guitable casing 44, sup-
ported on and below the casing 22 of the trip
mechanism. Said rod 44 is fastened securely
to the arm 18 of the piston-sleeve, so as to
be moved endwise, by the brake-piston when
the latter is actuated to apply or release the
brakes, and this endwise-movable rod is fitted
slidably in hangers 45, suitably secured to
the car-trucks or a part of the car itself. A
series of cams 46 are carried by this rod, so
as to have a limited movement therewith,
each cam. being provided with a friction-
sleeve 47, which engages with the rod with
sufficient frictional contact to move there-
with except when arrested by sunitable stops
The cam has its friction-
sleeve fitted on that part of the valve-rod
which passes through the casing 442, so that
the cam lies adjacent to the relief-valve, but
is out of the path of the trip mechanism.
This cam is provided with pins or studs 48,
and the rod passes through stop-guides 49,
depending from the casing 22 within the
casing 44*, A imovement of the valve-rod
in one direction causes the cam to travel
therewith until its pins or studs strike one
hanger, and a movement of the valve-rod in
the other direction effects a like play of the
cam until arrested by its studs impinging
against the other hanger, whereby the cam is
capable of a limited movement between the
stop guides or hangers 49. The free arm of
the jointed valve-lever is interposed in the
path of the cam by the action of the spring 43,
so that the valve arm or lever will be out of
the way of the trip mechanism even though
the latter be lowered to its operative position;
but when the valve-rod is moved by the ap-
plication of the brakes the cam serves to de-
press or move the valve-lever into the path of
the trip-arm, so that when the trip is lowered
its arm 34 will strike the valve-leverand open
the valve against the tension of the spring.
The operation is as follows: The jointed
valve lever is held outof the path of the trip-
arm in the path of the cam. With the train
at rest the brake may be operatéd withous
changing the position of the lever or the re-
lief-valve, because the axle 21 is not tarning
for the master-gear to lift the trip mechan-
ism. Henee the trip-arm is lowered, as shown
by Fig. 4, and the rod 44 may be moved by
the brake, it being necessary in this system
that the lever of the relief-valve shall he in-
terposed in the pathof the trip-arm before the
latterislowered. With the train running the
brakes may be applied to retard the motion
of the train or to arrest the same, and under
these conditions the automatic relief mech-
anism becomes operative to release the pres-
sure in the brake-cylinder on the application
of the brakes and in the event of excessive ap-
plication of the brake-shoe to the wheels on
any one axleof the car for the purpose of pre-
venting the formation of flat surfaces on the
car-wheel.  When the axles are rotating, the
master-gears on several axles operate so that
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“ism being shown in Fig. 3.

the spindl'es of the trip mechanisms are raised

in the manner described for the elevation of-

the trip-arms out of the path of the relief-
valve levers, the position of the trip mechan-
In setting the
brakes a reduction of pressure is made in the
train-pipe leading from the main reservoir on
the locomotive, which causes the excess of
pressure in the auxiliary reservoir to force
the piston of the ordinary triple valve down,
and thereby move the slide-valve down of
Said triple valve, so as to dllow the air in the
auxiliary reservoir (now of greater pressure
than that in the train-pipe) to pass direectly
into the brake-cylinder and apply the brakes.
This is so well known that I have not con-
sidered it necessary to show the construction
of thetriple valve, and, as equally well known,
when the pressure in the train-pipe is again
increased above that in the auxiliary reservoir
the piston in thetriple valve isforced up, mov-
ing theslide-valve toits former position, open-
ing communication from the train-pipe to the
auxiliary reservoir, and permitting the air
in the brakeé-cylinder to eseape, thus releas-
ing the brakes. It sometimes happens, how-
ever, that when it is sought in the ordinary
manner to apply the brakes a wheel becomes
locked by the action of the brake-shoes
thereon, and it is the especial purpose of my
invention to overcome this objection in order
to overcome flattening of the wheels. At the

" period of setting the brakes the piston 16 ac-
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tuates the sleeve 17, the arm 18, and the
valve-rod 44, whereby said rod is moved in
order to operate the cams in a manner to
move the valve-levers into the path of the
trip devices, said actuation of the valve-le-
verstaking place at the period of initial move-
mentof the brake mechanism, so that the cams
and valve-levers assume their proper work-
ing positions before the brakes are fully ap-
plied. Now should either axle become locked
or cease to rotate, the -master-gear 29 on the
non-rotating axle will stop and the weight 33
of the trip will pull the lever to a position be-
low the axle, the gear 31 and the. spindle 30
of the trip rotating freely during the down-
ward travel of the weighted yoke. The lever
of the relief-valve having been interposed in
the path of the trip by the valve-rod and the

"cam, the trip-arm 34 on the descent of the
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trip mechanism strikes against the valve-le-
ver and moves the valve to its open position,
thus opening the port 39 and relieving the
pressure in the brake-cylinder. It is to be
understood, however, that the brake mech-
anism is not wholly released from the wheels

throughout the car or the train; but this re- |

lief mechanism acts to relieve the excessive
application of the brake-shoes on the wheels

of a particular axle against which the shoes.

may be applied so forcibly as fo skid the
wheels and produce flattened faces on the
wheels. The release of the brake mechan-

ism reverses the movement of the rod 44 to

662,476

retract the cams from the valve-levers and
permit the springs thereof to become active
in moving the valve-levers out of the path of
the trip-arms; but the trip devices are not
returned to their elevated. positions until the
axles beecome rotative through the motion of
the train.

It is to be observed that the trip.devices
and the levers of the relief-valves are oper-
ative in eitler directien, so that the well-
known custom of reversing the ear end for
end does not affect in any way the operation
of my automatic pressure-relief mechanism.

Changes may be made in the form and pro-
portion of some of the parts while their essen-
tial features are retained and the spirit of
the invention is embodied. I do not there-
fore desire to strictly confine myself to the
precise construction shown, reserving the
right to vary therefrom.

In the operation of the brake when the
train is standing still the trip deviece is low-
ered, as heretofore described, while the
jointed arm of the valve-lever is raised in en-
gagement with the cam on the valve-rod.
As the valve-rod is moved endwise on the ap-
plication of the brakes the cam is held at rest
by engagement with the valve arm or lever,
the latter being confined at rest by the low-
ered trip-arm, so that the valve-rod ean slide
through the friction-sleeve of one cam.

75

8o

85

90

95

In making a ‘“station stop,” in which it is .

usual to release the brakes when the train
comes - to a standstill, the relief mechanism
has no effect whatever on the brake mechan-
ism because the trip does not descend until
the wheels are at rest, and a short interval
must elapse after the stop before the trip de-
seends, during which interval the brakes are
released, so that the valve-rod will move the
cam to a position where the valve-lever will
be free and will be held by its spring out of
the path of the trip. '

" Having thus described the invention, what
I claim is—

1. In a fluid-pressure railway-brake, the
combination with a brake mechanism, of a
relief-valve communicating with an element
of said brake mechanism, a trip mechanism
driven by a car-axle to normally assume an
inoperative - position relative to the relief-
valve mechanism, and means controlled by
the brake mechanism to position an element
of the relief-valve in the path of said trip
mechanism, said trip mechanism being actu-
ated ‘automatically on the stoppage of the
car-axle to open the relief-valve, substan-
tially as described.

2. In a fluid-pressure railway-brake, the
combination of a brake mechanism, a relief-
valve mechanism communicating with an ele-

‘ment of the brake mechanism, an axle-actu-

ated trip mechanism; and devices, connected
to and operated by the brake mechanism, in
operative relation to said relief-valve and in
the path of an element of the trip mechanism,
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for actuation thereby, and to onerate the re-
lief-valve on the stoppageof the car-axle, sub-
stantially as deseribed. ‘

3. Inan automatic pressure-relief mechan-
ism for fluid-actuated brakes, the combina-
tion with a brake mechanism, of a relief-valve
communicating with an element of the brake
mechanism, an axle-actuated trip mechanism
normally held by the rotation of the axle in
an inoperative position with relation to the
valve and adapted to, under certain condi-
tions, assnme its operative position without
affecting the relief-valve, and mechanism
controlled by the brake to interpose an ele-
ment of the relief-valve in active relation (o
the trip mechanism, substantially as de-
scribed.

4. In a fluid-pressure-actuated brake sys-
tem for railway-trains, the combination of a
pressure-relief pipe connected with a pres-
sure-chamber of the brake apparatus, a series
of relief-valves forsaid relief-pipe, said valves
having movable operating. elements, a saries
of axle-actuated independent trip mechan-
isms normally carried by the rotation of the
car-axles out of operative relation to said re-
lief-valve-operating elements and adapted,
when said axles cease to rotate, to actuate
said relief - valve - operating elements, and
means, operated by the brake mechanism, at
the period of initial movement thereof, to
move said relief-valve-operating elements
into position for operation by said axle-actu-
ated trip mechanisms, substantially as de-
scribed.

5. Inan antomatic pressure-relief mechan-
ism for fluid-actuated brakes, the combina-

tion of a relief-valve to lessen pressure on a

brake mechanism, a trip mechanism normally
held by the rotative action of an axle free
from said relief-valve, and means actuated
by the brake mechanism and at the period of
the application of the brake-shoes to move an
element of the relief-valve in position for en-
gagement by the trip mechanism, substan-
tially as described.

6. Inan automatic pressure-relief mechan-

ism for fluid-actuated brakes, the combina-

tion of a normally-closed pressure-relief valve
having a movable element, a trip mechanism

controlled by the rotative action of a car-axle,

and a valve-positioning device engaging with
the movable element of the relief-valve and
connected with a part of the brake mechan-
ism to preliminarily position said element of
the relief-valve in the path of the trip mech-
anism at the period of the application of the
brake, substantially as described.

7. In a fluid-pressure-actuated brake Sys-
tem for railway-trains, the combination with
a pressure-relief pipe connected with a pres-
sure-chamber of the brake apparatus, of a se-
ries of relief-valves for said relief-pipe, said
valves having operating-levers, of a series of
independent trip mechanisms driven by the
train-axles, said trip mechanisms being car-
ried by the rotation of the train-axles out of

5

operative relation to the said relief-valve le-
vers, and adapted when said axles cease to
rotate, 10 automatically operate said relief-
valve levers, and means connected to the
brake mechanism, and operative at the period
of initial movement of the brake mechanism,
Lo move said relief-valve levers into position
for operation by said trip mechanism, sub-
stantially as deseribed. _

8. In an automatic pressure-relief mechan-
ism for fluid-actuated brakes, a trip mechan-
ism having a counterpoised movable trip
geared to a ear-axle and eapable of an inde-
pendent travel in a path around said axle on
stoppage thereof, in combination with a re-
lief-valve in communication with a pressure-
chamber of a brake, and valve-positioning
mechanisim controlled by a part of the brake,
to be interposed in the path of, and actuated
automatically by said counterpoised trip as
it'moves independently of the car-axle, sub-
stantially as described. )

9. In a fluid-pressure railway-brake, a trip
mechanism comprising a casing loosely sup-
ported on the car-axle, a counterpoised trip
guided in said casing to travel around the
axle, and gearing between said trip and the
axle for holding the trip in a raised position
on the rotation of the axle and permitting
said trip to drop on stoppage of the axle, in
combination with a relief-valve in communi-
cation with an element of the brake mechan-
ism, and means actuated by the application
of the brake to position a partof the valve in
the path of the trip mechanism, substantially
as deseribed.

10. In an automatic pressure-relief mech-
anism for fluid-actuated brakes, a trip mech-
anism comprising a counterpoised trip, means
for guiding said trip to travel in a path con-
centric with the car-axle, and gearing be-
tween the trip and said axle, in combination
with a relief-valve in communieation with a
pressure-chamberof the brake, and valve-po-
sitioning devices, substantially as described,

11. In an automatic pressure-relief mech-
anism for fluid-actuated brakes, a trip mech-
anismcomprisinga casing havingaguideway,
a counterpoised triparranged totravel insaid

guideway and having a spindle, and gearing .

between said spindle and a car-axle, in com-
bination with a relief-valve, and valve-posi-
tioning devices, substantially as described.

12. In an automatic pressure-relief mech-
anism for flnid-actnated brakes, a trip mech-
anism comprising a casing mounted loosely
on an axle, a retainer connected to the casing
and guided slidably on a part of a ear-truck,
apd a counterpoised trip geared to an axle, in
combination with a relief-valve,and valve-po-
sitioning devices, substantially as described.

13. In an automatic pressure-relief mech-
anism for flnid-actuated brakes, arelief-valve
in communication with a pressuare-chamber of
abrake and having a jointed arm, combined
with brake-actuated mechanism for moving
an element of said arm at the period of the
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spplication of the brake mechanism, and a
wheel-actuated trip mechanism driven fromn
the car-axle to.normally assume an inopera-
tive position during the application of the
5 brakeand movable automatically on the stop-
page of a car-axle to engage the valve-arm
and open said relief-valve, as set forth.

14. In an automatic pressure-relief mech-
anism for luid-actnated brakes,a relief-valve

1o in communication with a pressure-chamber

of abrake,and a jointed brake-lever in active
relation to said valve and having a movable
arm held by a retractor out of the path of the
trip mechanism, in combination with means

15 actuated by a brake to position the valve-arm

at the period of application of said brake,and
a wheel-actuated trip mechanism, substan-
tially as described.

15. In an automatic pressure-relief mech-

20 anism for fluid-actuated brakes, the combi-

nation with a brake-cylinder and its piston,
of a valve-actuating rod connected and mov-
able with said piston,-a frictionally-held cam
on said rod, a relief-valve having a yieldable

25 arm in the path of said cam, and an axle-

actuated trip mechanism, substantially as
described.

16. In an automatic pressure-relief mech-
anism for fluid-actuated brakes, the combi-

30 nation with a piston of a brake-cylinder, of

a valve-actuating rod conunected operatively
with said piston and movable endwise there-

662,476

by, substantially at the period of the appli-
eation of the brake mechanism, a normally-
closed relief-valve in communication with the
pressure-chamber of said brake, a cam en-
gaged frictionally with said rod and movable
a limited distance therewith and disposed in
active relation with said relief-valve, and
wheel - actuated trip mechanism, substan-
tially as described. '

17. In an automatic pressure-relief mech-
anism for fluid-actuated brakes, the combi-
nation of a valve-actuating rod connected
operatively with an element of the brake
mechanism, a normally closed relief-valve in
communication with the pressure-chamber of
said brakeand provided with a yieldablearm,
a cam having frictional engagement with said
rod and arranged to actuate the yieldable arm
without opening the relief-valve, means for
limiting the travel of said cam with the valve-
rod, and a wheel -actuated trip mechanism
arranged to open the relief-valve on the ar-
restation of an axle, substantially as de-
scribed.

1In testimony that I ¢laim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

SAMUEL L. TERRY.

Witnesses:
H. T. BERNHERD,
M. PERRY HAHN.

35

40

+5

55




