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Lo all whom it ey (}0?@0@??@:_- - -
Be 1t known that I, Wirriam L. BARKER, 2
citizen of the United States, residing in Ash-

bourne, Pennsylvania, have invented certain
Improvements in Railway -Car Brakes, of

which the following is a specification.

- My invention consists of eertain improve- |
ments in the railway-car brake forming the

subject of my prior application, Serial No.

166,102, tiled July 18, 1908, one object of my
presentinvention being to render the braking
actionmore directly proportionate to the work

tobe performed than was possible with the con-
struction previously devised, a further object

being to insure the proper application of the-

- brakes to the wheels of both trucks of an un-

20

evenly-weighted car without the use of the

~stops forming an element of the prior struc--

ture, and still further objects being to pro-

vide for the release and either full or partial
application of the brakes, either by hand or

fluid-pressure mechanism, and to operate such

- fluid-pressure mechanism in conjunction with
“an auxiliary reservoir and by the use of an

automatic valve of very simple construction.
These objects I attain in the manner herein-
after set forth, reference being had to the ac-

- companying drawings, in ‘which—

30
35
»

45

~ Figure 1 is a' side elevation of one of the
trucks of a railway-car provided with brak-
Ing mechanism in accordance with my inven-

“tion, this view showing also in side elév&tion_

the devices whereby the release and full or
partial application of the brakes can be ef-
fected by hand.. Fig. 2 is a view, partly in
transverse section and partly in elevation, of

sald braking device. Fig. 3 is a plan view of
part of the mechanism for releasing or ap-
plying brakes by hand. Fig. 4 is a plan view

showing the lever mechanism whereby the

‘power devices, either hand or fluid-pressure
actuated, are caused to act upon: the lever

mechanism of the trucks. =~ Figs. 5, 6, and 7

are sectional views of the valve whereby the

application or release of the brakes is auto-
matically effected when fluid-pressure is em-
ployed, the moving parts of the valve being
shown in different positions in the different

- views; and Figs. 8 to 12 are views illustrat-

ing certain modi

i

cations of the invention.

|

forked end of each lever 5.

Referring in the first instance to Figs. 1
and 2 of the drawings, 1 1 represent the side
frames of the truck, and 2 the transverse bars
or transoms, these bars 1 and 2 being rigidly

secured together and constituting the rigid

frame of the truck. - f - -.
The truck-bolster 8, upon which the body

of the car is supported, is mounted upon
springs 4%, which rests upon a transverse

spring-plank 4. This spring-plank is mount-

~ed upon a pair of levers, each forked at its

outer end, as shown in Fig. 1, and each leg

55

60

of said fork is suspended by depending links

able depending brackets 7 on the spring-plank
serving to pivotally connect the latter to the
These depending
brackets are in the present instance rigidly

secured to the spring-plank at points adjacent

to the springs, the swinging links 6, whereby

‘the outer ends of the levers are hung to the

transom, providing for the necessary lateral

~movement of sald ends as the levers swing, -

thus permitting the brackets to travel in di-
rect vertical lines, so as to impart. no lateral
strain either to the spring-plank or levers.

6 from the outer ends of the transoms 2, suit-

70

75

By forking the levers at their outer endsa

broad bearing is obtained and the stability of

each lever as regards its capacity for resist-
Ing twisting strains is insured. - -
The inner ends of the levers 5 are connect-

“ed, by means of links 8, to a triple coupler 9,
which consists of a-web with eyes for the re-
ception of pins at the upper ends of the links.
'8, this web having at the top a pair of jaws

tor the reception of the inner end of the lower

arm of a bell-crank lever 12, which is hung to

a depending looped strap 13, secured to one

of the transoms 2, this lever 12 constituting

4

what I term the

_ “primary ” lever of the truck
system. : B

8¢

,90

| -Thef_uplwardly-extending arm of the lever

12 plays in a slotted plate or yoke 30, secured
to oné of the transom-bars 2. and said lever
18 connected by a bar 14 to the upper end of
the live-lever 15 of the braking mechanism of

9_5 |

the truck, said lever being hung to jaws on

one of the brake-beams of the truck and the
lower end of the lever being connected by a

' rod 17 to the lower end of a dead-lever 18,

100
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which is hung to jaws on the other brake-
beam of the truck and 1s fulerumed upon the
outer end of a rod 20, the latter being hung
to a suitable bearing on one of the transom-
bars 2.

The weight of the car upon the bolster 3 is
transmitted to the spring-plank 4 and thence
through the medium of the levers 5 to the le-
ver 12 and tends to move the same 1n the di-
rection of the arrow, Fig. 1, so as to apply
the brake-shoes to the wheels of the truck,
movement of said lever 12 in the opposite di-
rection being effected by connection of the
same with the power device with which the
car 1s equipped, the action of said power de-
vice tending to raise the spring - plank and
bolster with their load, and thus loosen the
bralkes.

So far as described the braking mechanism
1s similar to that of my former application;:
but the former construection overiooked the
element of momentum due to the weight of
the fixed structure ot the truck, which has to
be taken into account in any proper system of
braking mechanism where the weight of the

car and 1ts burden 1s measured by levers op-.

erating upon the principle of a weight-beam
and 1s utilized as a braking force. In such
mechanism the weight- beam levers must ful-
crum somewhere upon the rigid structure of
the truck. Hence the Welght beam levers do
not measure the weight ot such rigid struec-
ture and the momentum due to such weight is
not represented in the braking action, the lat-
ter being proportionate only to the weight of
the car-and its load, which have vertical move-
ment in respect to the fixed structure of the
truck. Asthe weight of the said fixed struc-
ture of the truck, however, 1sa constant quan-
tity, compensation for the same can be made
by appropriately weighting the inner arms
of the welght-beam levers 5 so as to produce
the same effect upon the braking mechan-
ism as 1f the total weight of said rigid struc-
ture of thetruck wereactually borne and meas-
ured by said weight-beam levers. Such com-
pensating weightsare represented at311in Fig.
92, the welghts being preferably slotted for the
reception of the levers, so that they can be
adjusted nearer to or farther from the ful-
crum of said levers, and being provided with
clamp-screws or other means for securing
them 1n pesition after adjustment. The same
result might be attained by a permanent addi-

tion to the inner arms of the levers, as by

thickening the same or otherwise adding to
their weight; but the use of the adjustable
welghts is preferred as providing a ready
means of accurately compensating for differ-
ent weights of truck.. |

As 1n a braking device of the character de-
scribed the normal condifion of the brakes is
the applied position, I provide both hand and
fluid - pressure actuated mechanism whereby
the weight of the load upon each truck can be

778,396

ralsed and the force of gravity thus prevented
from bemg operative to apply the brakes to
the wheels, said powerdevices bheing capable of
instantaneous release, par tial or complete, as
circumstances may require, and resulting in
like partial or full application of the hrale-
shoes to the wheels. 1In the operation of such
hand or fluid-pressure devices the upper end
of the primary lever 12 of ecach truck has to
be pulled toward the center of the car; but
owing to the disparity of weight almost cer-
tain to exist at the respective trucks the sys-
tem of equalizing-levers ordinarily employed
n alr-bralke mechanisms would be impracti-
cable, for m such systems the pull 1n one di-
rection operates against the pull in the other
direction, and hence would fatl to meet the
requirements of the present case, since all of
the yielding would be at the point of least re-

| sistance, which would always be at the truck

having the lighter load. Hence the lever 12
of this truck would receive the whole pull,
while the brakes upon the heavier-loaded
truck would never be fully released. In my

former construction of braking mechanism

this objection was overcome by causing the
slotted guide-bars 30 to act as stops for the
respective levers 192, whereby when cither le-
ver had been moved to such position as to re-
lease the brakes from the wheels of 1ts truck
1its further movement was arrested and the
further pull ot the power mechanism was nec-

essarily exerted upon the lever 12 of the other

wanisn which |
this omide 30 as

truck. In the braking mecl
have now devised the use of
a stop for the lever 12 is rendered unnecces-
sary by the use of a lever 32, fulerumed at 33
upon some portion of the fixed structure of
the car, this lever being connected to the pis-
ton-rod 34 of the power-cylinder 35 and also
by means of a flexible connection 36 to a le-
ver 37, fulerumed at one end, as at 38, to the
fixed SLI ucture ot the car and connected at
1ts free end by a rod 39 to the windlass of the
hand-actuated braking device at the end of
the car.

One arm of the lever 32 1s connected by a

rod 41 to a lever 42, having a fixed Tulerum

43, the free end of said lever beine connected
byarod 44 tothelever 12 of onc of the trucks.
The other arm of the lever 32 1s connected
by a rod 45 to a lever 46, fulecrumed upon the
cylinder structure 35, the free end of said le-
ver 46, being connected by a rod 47 to the le-
ver 12 of the truck at the opposite end of the
car. This system of levers, beeause of the
ixed fulerum of the lever 32, necessarily 1m-
parts equal motion to the l wer 12 of cach

truck, so as to provide for the simultancous
release or apphication of the bhrakes of both
trucks when said lever 32 1s moved in one di-
rection or the other either by the
fluid-pressure mechanism.

Fiy]

I'he hand-actuated mechanism for effectinge
- arelease of the bralkes has heen designed to so

hand

70
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| multiply the power applied to the hand-wheel
as to enable a single brakeman to release the.

~ brakes upon the heemest car, and in this op-

10O

: unrestmctedlv Inthe present construction the
- backing off of the windlassis accompanied bya |
foremo' ot the piston rearwardly in the power-

15

20

eration the piston of the ﬂmd-preesure cylin-

der 1s drawn out in order that the air may en-
ter the cylinder behind it and form a buffer

or cushion to partially guard against.the shock |

which would otherwise be caused if a reappli-
eetlon of the brakes were effected by releas-
1ng the hand-wheel and allowing it to back off

evhnder and a consequent compression of the
alr between the piston and the head of the cyl-

inder which insures a gradual descent of the,
load and a gradual apphcetlon of the brakes

upon the Wheels of eachtruck. A further re-

tarding effect is accomplished by means of a

frletlenel device acting upon a rotating mem-
ber of the hand- brekmcr mechanism, as w1ll be
understood on reference to Figs. 1, 2 and 3, in

which 50 repreeente the hand Wheel shaft of

~ the brake, which is mounted in suitable bear-

_. .-

ings on the fixed structure at one end of the
car and 1s provided with a ratchet-wheel 51

~ and a spur-pinion 52. The ratchet-wheel is

30

engaged by a pawl 53, and apon the upper

.-taee of said ratchet- Whee] bear the inner ends

of screws 54, which engage with threaded

openings in a yoke 55, spanning the ratchet- |

wheel, as shown in FIU‘ 2. said ratchet-wheel

by pr eferenee having a 1elsed rib- thereon for

~ recelving the pressure of the screws.

35

~ adepending han ger 58 and receives one end of
~a chain 59, the opposite end of which chainis

45

_50

The pinion 52 meshes with a spur—wheel 56
on.a shaft 57, which is adapted to bearingsin

secured to a

_JXBd eenneetlon 60 on the car-
fra,me - -

Thechain 59 pesses ereund a sheave 61 at one

end of the rod 89, which is connected to the le-

ver37. Hence by turning the hand-wheel shaft
- 50 in the proper direction power multiplied.
in the first place by the gearing 52 and 56,

agaln by the contracted dlemeter of the wind-
la,ss shaft 57, and again by the doubling of the

chain or. other ﬂemble connection 59 is trans-

mitted to the lever 37 and thence through the
lever 32 and its connections to the levers 12 of
the oppoosite trucks, so .as to lift the load
upon each truck and release the brakes from

~the wheels, the engagement of the pawl 53

53

with the 1etchet Wheel 51 preventing any

backing off of the hand-wheel shaft 50 until

1t 1s des.u ed to-apply the brakes.

60

After releasing the brakes by the mechan-

‘ism described the brakeman applies, by means

of the screws 54, any desired degree of pres-

sure to ratchet- wheel 51, so that i in applying -

~ the brakes this friction must be overcome, as
well as the air-cushion acting upon the piston
~of the power-cylinder, as before described.

| Brake - equipments of the character de-:
65 Scrlbed must naturally V&ry in pmportlon to |

orif in the case of brake-release a sl
~of air had to be carried in the main reservoir
to fill every cylinder in the train and to be
‘conducted throughout the train-pipe in so do-
Ing.
to be obtained by equipping each car with .
1ts own auxiliary reservoir, wherein is stored -

sufficient pressure to eﬁ“ect a release of-the |

Hence I have provided means to ef-
fect the requisite multiplication of the power

the shaft 50 necessary to meet the require-

ments of the heaviest cars, and of course

where lighter net weights are involved, and

'consequently such numerous multlphca,tmns |
‘of power are unnecessary, either one or more |
of the mulmplymo‘ devices can be dispensed
“with. |
~ In order to secure the releeee of the brakee
by fluid-pressure, an equipment is provided

which renders the system interchangeable

‘with the present air-brake. e eqmpment where

standard pressure is mamtemed in the train-
pipe when the train is in running order.

operate direct upon the piston of a cylinder
operating ..through the mechanism which I

have shown and deserlbed to lift the load upon
-each truck, and thereby hold the. brake—shoes
away from the wheels, reductions in the train-
line pressure resultln{r In a partial epphee- |
tion of.the brakes or. TFull exhaust giving an

‘emergency application; but eonadereble time

would be. consumed both in the application

inders in a train had to be cond ueted to the
engine and exhausted at the en 0"111661 ’s valve

Obwouelv, therefore, advantages are

brakes when requwed and by providing for

the automatic opening of an exhaust- port
under each car to effect rapidity of action in
applying the brakes.
an automatic valve is promded having train-
‘Iine. pressure upon one side and eylmder-.

pressure upon the other, and by variation in

‘these pressures produced at will by memp—-
‘ulation of the engineer’s valve to e
dition to or. reduction in train-line pressure
the valve can be automatically

_ shifted in
either direction. In addition to the two po-
811310118 which the valve can be foreed 10 as-

Itis-
apparent that this pressure could be made to

leleney |

Tfect ad-

3

the we Uhts end capacities of cars or other ve-
‘hicles.

applied by the brakeman to the hand-wheel of

75

30

90

and release of the brakes if in the case of N
“brake eppheetlon the air from all of the cyl-

95

100

105 .

For these purposes |

11O

115

sume by manipulation of the engineer’svalve

1t has under certain eireumstanees a third po-
_5113101'1 which it assumes of its own accord, and
-1t 1s in making these three movements that.
the Valve perfm ms the various functions for

which it 1s designed.

120

Referrmo* now to Hig. 4 62 repreeents the

traln-pipe, end 63 a crossover-pipe which is
1ntended to be supplied with a suitable drip-
“cup, strainer,and cut-out cock, such as are
usually emploved but which I heve not con- -
sidered it necessary to illustrate or describe.

The pipe 63 leads to the casing of the auto-

125

130
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‘matic valve, which is also in communication '

under the circumstances hereinafter described
with the power-cylinder 35 and with the aux-
1liary reservoir 66.

On reference to Kigs. 5, 6, and 7 it will be
observed that the valve-casing consists of two
similar halves 68 and 69, inclosing a chamber
70, in which can reciprocate a suitably-packed
piston - valve 71. Communication with the
chamber 70 on one side of the valve 71 is
made through the crossover-pipe 63 with train-
pipe 62 and upon the other side of the valve
with a pipe 72, leading to the power-cylinder
35. The chamber 70 1s also in communica-

‘tion on each side of the valve 71 through pipes

78 with the auxiliary reservoir 66, that pipe
upon the train-line side of the valve being
themlet -pipethrough which the auxiliary res-
ervoir 1s charged with compressed air when
standard train-line pressure i1s maintained and
that pipe upon the power-cylinder side of the
valve being the outlet-pipe through which the
compressed air stored in the auxiliary reser-
voir 18 caused to flow or expand into the
power-cylinder under conditions hereinafter
described. Hach of the pipes communicating
with the auxiliary reservoir, both inlet and
outlet, has a check-valve 74, which opens to-
ward the reservoir and is normally held in a
closed position by a coiled spring 75. The
inlet-valve 1s caused to be opened when train-
line pressure sufliciently exceeds auxiliary
reservolr-pressure to overcome the action of
the spring 75 upon said valve. The outlet-
valve 1s caused to be opened by a spring-actu-
ated plunger 76, carried by the valve 71,
when said valve 71 1s 1n one of its extreme
positions, the spring which acte upon the
plunger 76 being lighter than the spring which
acts upon the check valve.

The section 69 of - the valve-casing has ex-
haust-ports 77, which are closed by the valve
71 when the latteris in one of its extreme po-
sitions or in an intermediate position, butare
open when the valve 1s 1n the opposite ex-
treme position, and each of the check-valves
74: has ports 78, through which the air can
low Into or from the correspondmﬁ' pipe 73
when said check-valve has been raised from
1ts seat.

Of the three pOSlthIlS of the valve shown
in the drawings that represented 1n Fig. 5 is
a “release” position, that shown in Fig. 6

the position of *"emergency ” application, and

that shown in Fig. 7 the position of “‘serv-
ice” application.

As a description of the operation of the
device, we will assume that a car equipped
therewith and dry of air, but with angle-cocks
closed, 1s picked up from a siding and prop-
erly coupled to the end of a train. As soon
as 1ts angle-cock next to the car to which 1t
has been coupled has been opened air rushes
through 1ts train-pipe 62 and crossover-pipe
63 to the upper or train-line side of the valve

778,396

71, immediately forcing the latter downward
to the full extent, thereby closing communi-
cation between the cylinder-pipe 72 and the
exhaust-ports 77 and opening communication
between the auxiliary reservoir and the cyl-
inder-pipe 72 through the ports of the lower
check-valve 74. At the same time the train-
line pressure opens the upper check-valve 74,
permitting a flow of air into the auxiliary
reservolr and thence into the cylinder 85 of
the car, which by reason of its connections
with the primary lever 12 of cach truck hifts
the weiroht at each truclk and by thus restrain-
Ing 1t from acting upon the brake-beams ef-
fectsrelease of the brakes. Thisrelationof the

parts (shown in Fig. ) is preserved as long

as the train 1s in running order.
In order to provide tor an eme Craeney ap-
plication of the brakes, the engineer’s valve is

operated so as to e.hh[mst pressure from the
train-pipe. This relieves the upper side of
the valve 71 tfrom pressure, and the eylinder-
pressure exerted beneath said valve there-
fore immediately forces 1t to 1ts upward ex-
treme, as shown 1n Iige. 6, thus closing com-
munication between the auxiliary reservoir
and the cylinder, but openine the latter to
the exhaust-ports 77 and permittine an escape
of pressure trom the cylinder, ther ehy caus-
ing an application of the brakes to the wheels
with the full force of the load upon cach
truck.

To performanordinary serviceapplication,
the engineer’s valve 1s operated so as to ef-
fect but a partial reduction in train-line pres-
sure. The first effect of this operation 1s to
move the valve 71 from the position shown
1n KFig. 5 to that shown 1n Fig. 6; butas soon
as the exhaust of pressure trom the cylinder
through the ports 77 has so reduced the eyl-
inder - pressure that 1t 1s slightly overbal-
anced by the pressure remaining m the tram-
pipe the valve will be forced downwardly by
such preponderating pressurc until 1t closes
the exhaust-ports 77, as shown 1n Ifie. 7,
thereby retaining 1n the eylinder 35 sufhicient
pressure to partly counterbalance the weight
of the load upon the trucks, and thus insure
an application of the brakes with a force
equivalent only to the difference between
such pressure and the exerted weight.  As
soon as the exhaust-ports 77 have been closed
the lower end of the plunger 76 comes mto
contact with the lower check-valve 74, which
cannot be unseated by sal

d plunger beeause of
the slight preponderance of pressure on top
of the valve 71 over the pressure on the un-
der side of said valve. IHence further down-
ward movement of the valve 71 1s resisted
first by compression of the spring of the
plunger 76 and finally by the more substan-
tial resistance due to contact of the upper
end of the plunger with the upper packinge-
leather of the valve, the latter beinge thereby

brought to a stop without unseating the lower

70
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.eheek-valve T4, for ther eelsta,nee of the sprm o |
- of this eheeh—valve combined with the excess

of air-pressure exerted upon said check-valve

by the auxﬂmrv reservolr, holds the valve |
ficient force to withstand the
final impact of the plunger upon it when the

seated with su

downward movement of the valve 71 is

stopped. When the valve is in the position

- shown in Fig. 7, further reductions of pres-

IO

- the valve-chest is cut 0

20

sure can be made in train-pipe and cylinder
- without disturbing the communications with

the auxiliary reservolr or at any time total

exhaust of train-pipe and cylinder will give
-2 full emergency application of the brakes. |
1 be observed that with the valve in

1t wi.
pesitior

for either emergency appllea,tlon or

~service application of the brakes all commu-

auxiliary reservoir and
"“., so that pressure in

nication between the

the auxiliary reservoir is reserved for effect-
- ing release of the brakes.

stored energy available, the engineer’s valve

~is manipulated so as to edmlt full pressure to

25

the train-pipe, which lnstantaneously forces

the valve 71 to the position of ‘‘brakes re-

leased,” thereby eloemﬂ' the exhaust-ports and

- opening commumoatlon between the auxiliary

.30

~ an equalization of pressure in both. If, there-

35

‘reservoir and the cylinder and permitting a

flow of fluid under pressure from the auxil-
1ary reservoir into the eyhnder until there is

tore, relative areas of the a,uxﬂlary reservolrs

and. eylmders are arranged to equalize at, say,
-s1xty pounds to the square inch from a stend- -
ard train-line pressure of, say,seventy pounds,
the areas of the eylmders must be sufficient

to produce at sixty pounds pressure to the

_40

+5 I

square inch sufficient power to lift the heav-

“iest weights likely to be imposed thereon.

While I prefer for convenience to mount

in the section 68 of the valve-chest the check-
valve 74, which controls the inletof airto the

auxﬂmrv reservmr, 1t- will be evident that
such construction isnot necessary, as the valve
might be located in a direct connection be-

 tween the reservoir and the train-pipe.or

‘crossover - pipe—as shown, for instance, in
Fig. 10—so0 as to perform the same function

-~ as 1t performs inthe structure shown and the

50
- rigid ‘projection on the bottom plate or other

plunger 76 might in some cases eonsmtute )
portion of the valve Tl-—as shown, for in-

might have a corresponding projection, as

-‘shown in Fig. 9, for contacting Wlth the flat

. - under face of the valve.

0.
~ from the auxiliary reservoir to the cylinder.

6:

- The valve structure might even be deew'ned |
so as to dispense with the lower or outleb
check-valve 74 for the auxiliary reservoir. the

main valve 71 directly controlling the flow

Such a construction is illustrated in Flos 10
11, and 12, which show, respectively, the
lease » “emercreney-appheatlon ” and ©

1ce - appheatlon ”? positions of the valve.

SGI‘V“

778,396

To render this

; due to the. welght of the

this embodlment of myinvention the a,uxﬂlary-'

reservolr passage 73 communicates with the
cylinder-passage 72 through the central cham-

ber of the valve 71 when the full train- -pipe
~pressure 1s exerted upon the top of the valve

71, so as to force the latter downward to the
tull extent, as.shown in Fig. 10.

5

- When pressure is exhausted from the train-

p]pe ‘the valve 71 rises because of the cylin-
der-pressure beneath the same, the first effect

75

of this movement being to elose the auxiliary-

reservoir passage 73 a,nd then to open theex-

haust-passages 77,-as shown in Fig. 11.
It the tra,m—-llne pressure is oan partially

reduced, the valve will under the influence of
the eylmder -pressure first rise to the position

shown in Fig. 11, so as.to open the exhaust-
‘passages T7; “but as soon as the cylinder-pres-
sure has by reason of the exhanst been re-
duced so that it exercises less effect on the
valve than the train-line pressure the valve
| will descend sufficiently to close the exhaust-

30

passages, but not enough to open the auxil- -
1ary-reservolr passage 73 the descent being

checked, if desired, by a spring 80, which is
strong enoucrh to res1et the slight preponder-

ance of pressure exerted on the top of the
valve during a service application of the
brakes, but “will yield when full train-pipe

95

pressure is exerted on the tep of the valve in
order to-release the brakes.

-

Having thusdescribed my mventlon Iclaim

and dBSII‘e to secure by Letters Pa,tent— |
- 1. The combination, in car-brake mechan-

1Sm operated by the wemht of the load to ap-

ply the brakes and by power mechanism to re-

TO0

lease the brakes, of weigh-beam levers mount-

ed- upon the ﬁxed structure of the car-truck,

and serving to transmit to the brakes wew‘ht
exerted upon . the truck,
weighted .to compensate for the momentum

1xed structure of the
truck, Substantlelly 23 desm ibed. '

said levers bemﬂ‘ |

10§

- 9. The combination, in car- bmke mechan-

ism operated by the Weloht of the load to ap-

ply the brakes and by power mechanism to re-

lease the brakes, of weigh-beam levers mount-
ed upon the f Xed structure of the car-truck,

IIIO

and serving to transmit to the bralkes Welﬂ“ht o

exerted upon the truck, said levers having ad-
Justable weights to eompensa,te for the mo-

‘mentum due to the weight of the fixed struc-
stance, in Fig. 8—or the lower eheck-v&lve T4 |

ture of the truck, eubstantlally as specified.

I15

3. The combination, in car-brake mechan-

ism operated by the wew‘ht of the load to ap-

120

| ply the brakes and by power meehamem tore-

lease the brakes, of the weight-carrying lever

of each truck of the car, and a lever hung to
a fixed fulerum and conneeted to the power

mechanism for releasing the brakes, said le-
ver being also connected to the Welo'ht—ea,t ry-

ﬁed
4. The eombmatlon In car-brake. mechan—

125

ing lever. of eaeh truek substantla,lly es Speel- '

In BE operated bv the Welo'ht of the load to ap-~ 130
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ply the brakes and by power mechanism to re-
lease the brakes, of the brake-lever system of
each truck, and a hand- power actuating de-
vice therefor, comprising a hand-wheel shfL‘[t
a windlass operated ther eby and connected to
said brake-lever system of each truck, and a
frictional retarding device acting upon a ro-
tating member of said hand braking mechan-
ism, substantially as spec1ﬁed

5. The combination, in car-brake mechan-
iIsm operated by the welght of the load to ap-
ply the brakesand by power mechanism to re-
lease the brakes, of the brake-lever system of
each truck, and a hand-power actuating de-
vice therefore, comprising a hand-wheel shaft,
a windlass operated thereby and connected to
said brake-lever system of each truck, and a
frictional retarding device acting upon a mem-
ber on the hand - wheel shaft of said hand
braking mechanism, substantially as specified.

The combination, in car-brake mechan-
- ism operated by the weight of the load to ap-

ply the brakes and by power mechanism to re-
lease the brakes, of a fluid-pressure cylinder,
an auxiliary reservoir, a train-pipe, and a
valve structure combined therewith, as de-
scribed, whereby the admission of full train-
pipe pressure thereto will effect release of the
brakes, substantially as specified.

7. The combination, in car-brake mechan-
ism operated by the weight of the load to ap-
ply the brakes and by power mechanism to re-
lease the brakes, of a fluid-pressure cylinder,
an auxiliary reservolr, a train-pipe, and a
valve structure combined therewith, as de-
seribed, whereby exhaust of pressure from the
train-pipe will effect full or emergency appli-
cation of the brakes, substantially as speci-
fied.

8. The combination, in car-brake mechan-
ism operated by the weight of the load to ap-
ply the brakes and by power mechanism to re-
lease the brakes, of a fluid-pressure cylinder,
an auxiliary reservoir, a train-pipe, and a
valve structure, combined therewith, as de-
scribed, whereby partml reduction of train-
line pressure will effect partial reduction of
pressure in the IJOWBI -cylinder and a partial
application of the brakes, substantially as
specified.

9. The combination, in car-brake mechan-
1sm operated by the weight of the load to ap-
ply the brakes and by power mechanism to re-
lease the brakes, of afluid-pressure cylinder,
an auxiliary reservolir, a train-pipe, a valve-
chest communicating with said cylinder, res-
ervolr and train-pipe and also with an exhaust,
and a movable valve in said chest, which,
when subjectto full train-pipe pressure, opens
communication between the auxiliary reser-
voir and the cylinder, closes the exhaust and
effects release of the brakes, substantially as
specified.

10. The combination, in car-brake mechan-

“when pressure 1s ex
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1sm operated by the weight of the load to ap-

ply the brakes and by powermechanism to re-
lease the brales, of a fluid-pressure eyvhinder,
an auxiliary reservolr, a train-pipe, o valve-
chest communicating with satd eylhinder, res-
ervolr and train-pipe and also with an ox-
haust, and amovable valve msaid chest, which,

jausted from the train-
pipe, closes commun:

cabtion between the aux-
1liary reservolr and the cyvlinder, and opens
communication between said eylinder and the
exhaust, to effect full or emergency applica-
tion of the brakes, substantially as speeified.

11. The combination, m car-brake mechan-
1sm operated by the weight of the load to ap-
ply the brakes and by power mechanism to
release the brakes, of a fluid-pressure cylin-
der, an auxiliary reservoilr, a train-pipe, a
valve-chest communicating with saad eylinder,
reservolr and train-pipe and also with an ex-
haust, and a valve movable in said chest, whicl,
upon a reduction ot pressure in tho train-pipe,
first opens communication hetween the eylin-
der and exhaust, and upon reduction of pres-
sure 11 the evliinder, closes said exhaust, and

thereby effects a service application of the
brakes, substantially as specified.

The combination, in car-brake mechan-
1sm operated by the weight of the load to ap-
ply brakes and by power mechanism to re-
lease the brakes, of a fluid-pressure eylinder,
an auxiliary reservolr, a train-pipe, a valve-
chest communicating with said cylinder, res-
ervoir and ftrain-pipe and also with an ex-
haust, a valve movable in said chest, which,
upon a reduction of pressure in the train-
pipe, first opens communication between the
evlinder and exhaust, and upon reduction of
pressure in the cylinder, closes said exhaust,
and thereby effacts a service application of tha
brakes, and means to restrict the movement
of the valve after 1t has closed the exhaust and
betore 1t completes a full movement, substan-
tially as specified.

13, The combination, in car-brake mechan-
1sm operated by the ’x\?ugght of the load to ap-
ply the brakes and by power mechanism to
release the brakes, of a fluid-pressure cyvlhin-
der, an auxiliary reservoir, a train-pipe, A
valve-chest communicating with said eylin-
der, reservolr and train-pipe and also with an
exhaust, and a valve, movable 1n said chestand
controlling the release or application of the
brakes, said valve being operated by variation
between the train-lime and eylinder pressures,
substantially as specified.

14. The combination, 1 car-bralke moechan-

ism operated by the weight of the load to ap-
ply the bralkes and by pewer mechanism to re-
lease the brakes, of a fluid-pressure cylinder,
an auxiliary reservoilr, a train-pipe, a valve-
chest, and a valve movable therein and con-
trolling communication between the auxiliary
reservoirand the cylinder,and between the ey l-
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inder and the exhaust, the train-pipe commu-

nicating with the valve-chest on one side of-
‘said valve, the cylinder communicating with
~ said valve-chest on the opposite side of the |

valve, and the auxiliary reServoir being in

communication with the valve-chest on both

~sides of the.valve through passages each hav-

IO

ing a check-valve opening toward the reser-
volr, substantially as specified, -
15. The combination, in car-brake mechan-

- -1sm operated by the weight of the load to ap-
~ ply the brakes and by power mechanism to re-

- lease the brakes, of a fluid-pressure cylinder,

- an auxiliary reservoir, a train-pipe; a valve-
~ trolling communication between the auxiliary
reservolr and.the cylinder and between the

.20

chest, and a valve movable therein and con-

cylinder and the exhaust, the train-pipe com-

municating with the valve-chest on one side of
sald valve, the cylinder communicating with

said valve-chest on the opposite side of the

~ valve, and the auxiliary reservoir being in

communication with the valve-chest on both

sides of the valve through passages, each hav-

ing a check-valve opening toward the reser-

- volr, and means whereby full movement of | |
the valve in its chest opens that check-valve |
which controls communication between the |
auxiliary reservoir and that end of the valve- |

chest which communicates with the cylinder;
substantially as specified. |

16. The combination, in car-brake mechan-
1sm operated. by the weight of the load to ap-

an auxiliary reservoir, a train-pipe, a valve-

30

‘ply the brakes and by power mechanism to re-
lease the brakes, of a fluid-pressure cylinder,

35

chest in communication with said train-pipe,

cylinder and reservoir, a valve movable in
sald chest and controlling communication be-

tween the cylinder and reservoir, and also be-
tween the cylinder and an exhaust, and a

check-valve for cutting off communication be- -

40

tween the reservoir and the cylinder whenthe -

pressure 1n the latter is less than the pressure
in the reservoir, said check-valve serving asa

stop for the main valve when the preponder-
ance of train-pipe pressure is light, but being
opened by the main valve when there is a suffi-

cient preponderance of train-pipe pressure,

substantially as specified. | N
In testimony whereof I have signed my name

to this specification in the presence of two sub-
sceribing witnesses.: o o

WILLTAM L. BARKER.

Witnésse_s: o
WirLiam F. BeaTon,
JAMES McMORRIS.
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