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SPECIFICATION forming part of Letters Patent No. 431,303, dated July 1,1890.
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1o a,ZZ whom it may Conecermn.
3e it known that I, GEORGE BAYLEY WIL-
LI MIS of Portland, in the county of Multno-

“mah m]u State of Ol@fj on, have invented cer-

tain new and useful Impmveumnts in Auto-

matic Air-Brakes, of which the following isa
full, ¢lear, and exact deseription.

Forconvenience of description, an d because
the Westinghouse automatic alr-brake 1s so
well known asnot to need minute deseription,
I prefer to illustrate my improvements as ap-
though they are equally
applicable in connection with other automatic
air-brake systems.

One of the main objects of my invention is
to provide certain new and useful improve-

ments in antomatic air-brakes whereby the
auxiliary reservoir can be easily recharged

with a single line of train-pipe either with or
without the release of the brakes, as desired,

such recharging being either continuous duar-

ing the entn*e 111W¢-.L1“d lmvd of main piston of
tr 11313 valve from its normal position for the

release of the brakes or cut-off during part of

the inward motion of main piston of triple
valve from its normal 1)081t1011 to 1ts inner
seat. |

Another and 111(1(‘[)(31](1611'[ object of my’ in-
vention is to provide certain new and usetul
improvements in antomatie air-brakes where-
by the pressure in the brake-eylinder can be
reduced to any desired extent, and the brakes

onlypartially released 001nmdent with a par-

tial recharging of the auxiliary reservoir.
Another and independent object of my in-

and useful

improvements in automatic air-brakes where-

Dby the brakes can be entirely released quickly |

and with certainty when desired.

The invention consists of certain parts and

details and combinationsof the same,as will
be hereinafter fully descllbﬂd
pointed out in the claims.
Reference 1s to be had to the aeeompauy-
ing drawings, forming a partof this specifica-
tion, In whieh capital letters are used for ref-

ecrence to the casings and other external

parts of the str uotum figures or numerals re-
fer to the operative par t&, and passages which
are substantially the same as in the West-

inghouse antomatic air-brake, and small let-

| tu& are used for reference Lo the additional

structural features which comprise my inven-

and then.

!

N T

Figure 1 1s a side elevation of the improve-
ment as applied. Fig. 2 is an enlarged sec-
tional side elevation of the Improvement.
Ifig. 3 18 a sectlmml end view of the saine on
the line 3 3 of Ifig. 2. Fig. 418 asimilarview
of the same on the line 4 4 of Fig. 2, and Fig.

| 5 is a sectional side elevation of & modified

form of part of the improvement.

A represents the valve-case, Whl(,h 1S :dept -

ed to be fastened to the anuhm‘y reservolr
by means of bolts passing through the holes
BB and C, and to have communiecation with the
auxiliary reservoir and brake-cylinder, re-
spectively,as in the case of the Westinghouse
“single-structure” freight-brake.

D represents the lower cap of the triple-
valve case, in which is serewed the nipple L,
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and from which connection is made- with

branch pipeleading o main air-pipe by means
of union-nut F and sleeve Gz, 1nto which latter
the branch pipe is serewed. -

I represents packing used 1n making air-

tight joints between the various parts.

At J, K, and L connections are made Wlt]l
the main air-pipe, the auxiliary reserv 01 s and
the brake-cylinder, respectively..

18 represents th_e well-known 1)151:01‘1-&?:11?@'

of the Westinghouse automatic air-brake, 6
being 1ts couuollm - piston;
btem, S, the feed-groove; 17, the graduating-
piston fastened to stem 7 .by means of pin
22: 19 and 23, the application outlets; 14, the
passage - 1(3&(1111;_3; to brake-cylinder;
oraduating-stem; 21, the graduating-spring;
lu.. the Lﬂmusl-nwove 15, the e\lmu&t-pmb
and 16 the exhaust- outlet These parts are
adapted to perform the same funections in the
application and release of the brakes as in
the Westinghouse automatic alr-brake.

My invention consists-in additional struct-

| ural features to the above and in a nmdiﬁed

arrangement of the piston 6 in its chambe:r

by means of which the triple valve1s adaptul“

to perform the additional funections comprised
in my improvement.
the inward travel of piston 6 is initially
checked by the piston-stem 7 comning in
tact with the release-graduating stem ¢ and
meeting resistance hom the e\pmlbn ¢ foree

of its spring b, at which time the feed-groove
The feed-groove 8 in-

S is partly uncovered.

my improvement may be of sufficient length
to be uncovered during the entire subsequent
inward travel of piston 0, as shown in Fig. 3,

/, tThe piston-
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‘the inner end of which feed-groove may be | sages 4 into the piston-chamber 5, forcing the
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contracted in size, if desired, as shown by
dotted lines, or otherwise modified in shape;

or, as shown in Fig. 2,1t may be shorter, so as

to be closed during part of the subsequent

inward travel of piston 6, in order to facili-:

tate the inward movement of said piston.

Piston 6 will then preferably have within it
or its stem 7 a passage between the train-pipe
and auxiliary reservoir, an auxiliary feed-
valve 1, spring k&, chamber [, and passage or.

passages m, by means of which the com-
pressed air from the main air-pipe can pass
into the auxiliary reservoir when piston 6 is
at the inner limit of its travel.

The governing-valve device 18 is controlled:
by the piston 6, which is adapted to occupy’
a normal position intermediate between the
extremities of its traverse, being held away.
from its inner seat by the expansion of spring"
b. It is also adapted to open a.port from the
auxiliary reservoir to the brake-cylinder by
its outward movement; to allow communica-
tion between the train-pipe and the auxiliary
reservolr when at its normal position, and
during so much of its inward movements as
may be desired, and to open a port or ports’
tfrom the brake-cylinder to the atmosphere by

its inward movement. All the ports between
the auxiliary reservoir and the brake-cylin-

~der and between the brake-cylinder and the
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expansive force of the springs b and L.

~atmosphere are closed when piston 6 is in its
normal position, as shown, except after the

complete release of the brakes, when the re-

lease-valve f will remain open till the main:

piston moves outward for the application of
the brakes oruntil the pressure-actuating pis-
ton d leaks round said piston. When piston

6 compresses spring b sufficiently to reach the
inner limit of its travel, a further slight in-
crease of pressure on-the outer side of piston

6 will unseat valve 7, pass through same into
the auxiliary reservoir, and so increase the
reservolr-pressure as to enable it, with the
assistance of the expansive force of spring b,

to force piston 6 back to its normal position,

as shown, at which time the air-pressure in

the train-pipe will exceed the air-pressure in

the auxiliary reservoir to the extent of the

spring k& should have only sufficient expan-
sive force to bhold valve ¢ to its seat until pis-
ton 6 reaches its inner seat, or until slide-valve
13 has uncovered passage c. |

Other additional structural features for en-
tirely releasing the brakes certainly and

quickly when desired consist of the passage
¢, piston d, spring e, piston-valve 7, and ex-

haust-outlet /2, the use of which will be clearly

explained in the description of the operation

of the brakes. The valve f governs an aux-

Hliary communication between the brake-cyl-

inder and the atmosphere.
In the operation of the brake mechanism

as above described air from the main reser-

volr and main air-pipe passes through the

the

The

|-

|

piston 6 inward till it meets with resistance
from the spring b, at which time the feed-
groove 3 will be uncovered for recharging the
auxiliary reservoir. Ii the increase of press-
ureinthe main air-pipe is sufficiently gradual,
1t will be so reduced by expansion through
groove 8 as to lack sufficient force to move
piston 6 farther inward, and the auxiliary
reservolr will be gradually recharged without
any release of the brakes, the exhaust-groove
13 not yet registering with passage 14, lead-
ing to brake-cylinder. A somewhat greater
increase of pressure in the main air-pipe than
can be reduced by expansion through groove
3 more quickly than piston 6 ecan be moved
by such inereased pressure will move the pis-

ton 6 inward till exhaust-groove 13 does reg-

ister with channel 14 as well as with exhaust.
port 15, when air from the brake-cylinder will
pass to the atmosphere through groove 13 and
passages 15 and 16. The engineer having
stopped any further increase of pressure in
the main air-pipe, this increase of pressure
will quickly equalize on both sides of piston
6, when the spring b will force the piston 6
outward to the position shown and the fur-
ther release of the brakes will cease. A sud-
den and continuous increase of pressure in
the main air-pipe with the full reserve press-

| ure will-'move piston 6 to the inner limit of

1ts travel, causing the slide-valve 18 to pass
by and uncover the passage ¢, through which
the main-reservoir pressure will pass to pis-
ton d, forcing it inward, compressing spring
¢,and unseating valve f, when the brake-cyl-
inder pressure. will be entirely exhausted
through chamber ¢ and exhaust-outlet A, ag

the spring e cannot move piston d outward

and seat valve f until the groove 13 registers
with the passage ¢ and with exhaust-port 15
during descent of piston 6 for the application
ot the brakes; hence when piston 6 has been
at the inner limit of its travel, or has unecov-
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ered passage ¢, so as to allow the auxiliary-

reservoir pressure to actuate piston d and

open valve f, the complete release of the

brakes is assured, although the piston 6 may
be at once forced back to its normal position
by the expansion of spring b. When the pis-
ton 6 1s at the inner limit of its travel, the
auxiliary reservoir will continue :to be re-
charged through elongated feed-grove 8, as
shown in Fig. 5; or if the feed-grove 8 at this
time has become closed, as would be the case
In Fig. 2, then the valve 7 will be foreed open
and air will pass from the main air-pipe into
the auxiliary reservoirthrough chamber I and
passages m, 10,11,and 12. HMHence it isimma-
terial whether the exhaust-groove 13 does or
does not connect the passages 14 and 15 when
the slide-valve 17 uncovers the passage ¢, for
then the release of the brakes will be insured
by the entire exhaust of compressed air from
the brake-cylinder past the valve £, opened
by the compressed air passing into passage ¢’

passages 1 2, chamber 3, and passage or pas- | and moving piston d and valve 7 from their

115

I20

125

130




10

20

30

431,308

seats.

by the expaunsion of spring 0, the air-pressure

on the outer side of piston exceeds the air-

pressure on the inner side of piston, which

prevents the piston from moving farther out-

ward at this time. T'his temporary retention
of an excess pressure 1n the train-pipe helps
to 1nsure the release of the brakes to the rear
of the train,though the pressurein thetrain-
pipe and auxiliary reservolr will fally equal-
ize quickly through feed-groove 8.

It being desired to make a preliminary ap-
plication “of the brakes, which, in order to

avold shock, il considerable bmkmg -power

18 required, sh.ould never be with the full de-
sired application of the brakes, the engineer
will exhaust from the main air-pipe sufficient
pressure to allow the superior pressure on
the opposite side ot piston 6 to force piston
6 outward.
ment will be the closing of feed-groove 8 and
the opening of graduating-valve 17, thus al-
lowing the auxiliary-reservoir pressure to en-
ter passage 19).  Afurtheroutward movement

of piston will cause the exhaust-groove 13 to |
passages ¢ and 15, when the

register with
pressure in passage ¢ will he exhausted and
the spring ¢ will force the piston d outward,
closing valve f. A still further outwar {1
movement of piston will cause the passage 19
to register with passage 14, and the com-

- pressed alr from the auxiliary reservoir will

- 35
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pass through saic passage into the brake-cyl-
inder, charging same with a pressure propor-
tionate to the reduction of pressure in the
main air-pipe. The piston 6 in its outward
movement will have struck graduating-stem
20, moving it outward and compressing its
spring 21.  When the pressure 1n the auxil-
iary reservolr has been reduced by expansion
into the brake-eylinder until it equals the
pressure in the main air-pipe, or nearly so,
the graduating -spring 21 will expand and
force piston 6 inward till the graduating-
stem 20 reaches its seat. 'The plehmmm"y
inward movementof piston 6 will close gradu-
ating-valve 17 and prevent the escape of
any further and greater pressure into the
brake-cylinder; hence any small exhaust of
air ab this time will cause piston 6 to move
slightly outward and partly open the gradu-
ating-valve 17, resulting in an increase of
pressare 1n the bmkb-—cyhnder proportionate
to the reduction of pressure in the main air-
pipe, the graduating-valve 17 again closing
as soon as - this hdm been fweomphshed Tt
being desired to make an eniergency appli-
cation of the brakes, the enginecer will cause

such exhaust of aiwr from the main air-pipe

as will leave in the main air-pipe a pressure
equal to what will remain 1n the auxiliary
reservoir when its pressure has fully equal-
ized with the pressure in the brake-cylinder
during the application of the brakes.

Either form can be used without de- | air, and will render it more difi

partingfrom thespiritof myinvention. When
piston 6 1s forced back to its normal position

The first effect of such move-

Any.

. e

the brakes later. Theresultof such exhaust
will be that piston 6 will move outward, with
the results previously deseribed, and passing

-to the outer limit of its travel will carry the

port 19 past the passage 14 and cause the
port 23 to register with passage 14, leading to
the brake-cylinder, when the brakes will be
applied with full force. .

My improvements are adapted to be used

elther separately or conjointly, in combina-

tion with either the Westinghouse quick-
action valve for an automatic exhaust from
the main air-pipe into the brake-eylinder or
in combination with the Dixon quick-action
valve for an automatic exhaust of air from
the main air-pipe to the atmosphere during an
emergency application of the brakes. Ifeither
of these quick actions are used, the exhaust
from the main air-pipe for an emergency ap-
plication of the brakes should besuch as, com-
bined with the subsequent automatic exhaust
from the main air-pipe, will leave in the main
alr-pipe a pressure equal to the pressure there
will be in the auxiliary reservoir and brake-
cylinder when both pressures have equalized.
- When it is desired to use the quick release
only, the stem aand spring b need not be used.

Changes of form or modifications of struct-
ure, by means of which the functions of my
improvements are performed, either separate-
ly orconjointly,insubstantially the same way,

‘are included in the spirit of my inveuntion.

I am aware that a method of recharging the
auxiliary reservoir without releasing the
brakes has been patented in which there are
two feed-passages in the sides of the valve-
chambers, and this construction I hereby ex-
pressly diselaim in so far as the above-men-

tioned improvements are concerned.

Having thus fully deseribed my invention,

I claim as new and desire to secure by Letters
Patent— |

1. In an air-brake, the combination, with
the main piston and slide-valveof tr iple valve

cult to release
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of a detached and auxiliary %plmmp;essed -

piston-valve for effecting the complete ex- .
11§

haust of compressed air from the bralke- cylin-
cder and the complete release of the brakes,
the valve of which isopened by the admission
of air-pressure to its piston coinecidently with
a sufficient increase of pressure in the frain-
pipe and only when the main piston of triple
valve approaches near or reaches its inner
seat, and the valve of which 1s closed by the
expansion of a spring coincidently with the
exhaust of compressed air from its piston dur-
ing the outward movement of main piston of
triple valve for the application of the brakes,
substantially as shown and described. '

2. In a triple valve for air-brakes, a de-

120

tached and auxiliary piston-valve governing .

‘communication between the br lee -CY hnder

and the atmosphere normally seated by the
expansion of a spring and opened by the force
of compressed air on the opposite side of 1ts

130

' "910.:1tel exhaust than this will be a waste of | piston when it i desired to effect the com-
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plete release ot the brakes, in combination | the spring-pressed brake-application gradu-

with the main piston and slide-valve of triple
valve, substantially as shown and desecribed.

5. In an air-brake of the class specified, the
combination, with a spring-pressed brake-re-:
lease piston which is detached from and aux-
iliary to the main piston and slide-valve of
triple valve and which is held to slide in an
auxtliary chamber which is in communication
with the atmosphere and the brake eylinder
on one ot 1its sides, and with the slide-valve

chamber on the other side, which is opposite

its spring, of a valve connected with or actu-
ated by said piston which controls the com-
munteation between the brake-cylinder and
the atmosphere, substantially as shown and

desecribed. -

4. In an air-brake of the class specified, the
‘combination, with the main piston, slide-.
valve, and feed-groove of triple valve, the lat- -
ter being open when the main piston is atits
normal position at a point intermediate be-
tween the limits of 1ts traverse, of an auxil-
and retaining feed-valve adapted to es-
tablish communication between the opposite |
sides of said piston only when said piston ap-
proaches near or reaches its inner seat, sub-
stantially as shown and deseribed.

0. In an air-brake of the class specified, the
combination, with the main piston, slide-
valve, and feed-groove of triple valve, the lat-
ter beingopen when the main piston is atits

iary

normal position at a point intermediate be-

tween the limits of its traverse, of an auxil-
1ary feed-valve heldin the said piston and nor-
cient tension
to prevent the establishment of communica-
tionthrough said valve between the opposite
sides of said piston until thelatter approaches

'

mally seated by a spring of suf

near or reaches 1ts inner seat, substantially

- as shown and deseribed.

50

55
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6. In an atr-brake of the class specified, a
spring-pressed auxiliary feed-valve held in

the passage of the controlling - piston and
adapted toestablish communication between

the opposite sides of said piston only when
the piston leaves its normal position at a

point intermediate between the extremities

of its traverse and temporarily approaches
near or reaches its inner seat, substantially

as shown and described.

7. In an air-brake of the class specified, the

combination, with the main piston and slide-

valve of triple valve, of a spring-pressed
brake-release graduating-stem which resists

the inward movement of main piston of triple

valve from its normal position at a point in-

termediate between the extremities of its trav-

erse in such manner that the brakes may be
partly or entirely released during the inward
‘movementotf said main piston of triple valve
from its normal position and the compression

of the brake-release graduating-spring, sub-
stantially as shown and described.

3. 1n an air-brake of the class specified, the

combination, with the main piston and slide-

f

ating -stem which resists the movement of
sald main piston toits outer seat, of a spring-
pressed brake-release graduating-stem which
resists the inward movement of main piston
of triple valve from its normal position at a
point intermediate between the extremities
of its traverse, a spring-pressed brake-release
piston held to slide in a echamber connected
with the slide valve-chamber, the brake-cyl-
Inder, and the atmosphere, and a spring-
pressed auxiliary feed-valve held in the con-
trolling-piston and adapted to establish com-
munication between the opposite sides of said
piston only when the piston leavesits normal
position and temporarily approaches near or
reaches its inner seat, substantially as shown
and described.

). In an air-brake, the passage ¢, release-
piston d, spring e, valve f, chamber ¢, and
exhaust-outlet A, in combination with the
piston 6, feed-groove 8, slide-valve 18, grad-
uating-valve 17, passage 14, exhaust-groove
15, exhaust-port 15, exhaust-outlet 16, gradu-
ating-stem 20, and graduating-spring 21, sub-
stantially as shown and deseribed. -

10. Inan air-brake, the release graduating-

| stem ¢ and 1ts spring b, in combination with

the piston 6, feed-groove 8, slide-valve 18,
graduating-valve 17, passage 14, exhaust-
groove 1s, exhaust-port 15, exhaust-ontlet 16,
graduating-stem 20, and graduating-spring
21, substantially as shown and deseribed.

11. In an air-brake, the release graduating-
stem ¢ and its spring b, in combination with
the passage ¢, release-piston d,spring e, valve
J; chamber ¢, exhaust-outlet 7, piston 6, feed-
groove 3, slide-valve 18, graduating-valve 17,
passage 14,exhaust-groove 13, exhaust-port 15,
exhaust-outlet 16, graduating-stem 20, and
eraduating-valve 21, substantially as shown
and desecribed. | |

12. In an air-brake, the elongated feed-
groove S8, in combination with the release
eraduating-stem a, spring 0, piston 0, slide-
valve 13, graduating-valve 17, passage 14, ex-
haust-groove 13, exhaust-port 15, exhaust-
outlet 16, graduating-stem 20, and graduat-
ing-valve 21, substantially as shown and de-
seribed. - . |

13. In an air-brake, a short feed-groove 8,

in combination with the auxiliary feed-valve

2, spring &, chamber [, passages mn, graduat-
Ing-stem a, spring b, piston 6, slide-valve 18,

graduating-valve 17, passages 14, exhaust-

groove 15, exhaust-port 15, exhaust-outlet 16,
graduating-stem 20, and graduating-spring
21, substantially as shown and described.

14. In an air-brake, a short feed-groove 8,
in combination with the auxiliary feed-valve
t, spring k, chamber [, passages m, piston 6,
slide-valve 18, passage 14, exhaust-groove 13,
exhaust-port 15, exhaust-outlet 16, graduat-

ing-valve 20, and graduating-spring 21, sub-.

stantially as shown and desecribed.
15. In an air-brake, a graduating-stem q,

valve of triple valve, the feed-groove, and | spring U, passage c, release-piston , spring
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¢, valve f, chamber g, exhaust-outlet %, aux- y triple valve at a predetermined point in its

iliary feed-valve 4, spring k, chamber [, and traverse, and a spring to resist its Inward

passages m, in combination with the piston- | movement with a predetermined force at a
b, feed-groove 8§, slide-valve 18, oraduating- | predetermined point in its traverse where 1t 70

5 valve 17, passage 14, exhaust-groove 13, ex- | causes the partial release of the brakes, and

haust-port 15, exhaust-outlet 16, oraduating- | to resist with greater force its movement to

-stem 20, and graduating-spring 21, substan- | its inner seat where it eauses the complete

tially as shown and described. | release of the brakes, substantially as shown
16. In a fluid-pressure-brake mechanism, | and described. | . _ 75
10 the combination of a train-pipe, an auxiliary 20. In a fluid-pressure-brake mechanism,

reservoir, a brake-cylinder, and a governing- | thecombinationof agoverning-valve whosein-
valve device, the main piston of which is | ward movement toopen the brake-release port
adapted to occupy a normal position inter- | is opposed by a spring-stop with a port or
-mediate between the extremities of its trav- passage for refilling the auxiliary reservoir, 5o
I5 erse to open a port from the auxiliary res- | and another port or passage establishing eom-
ervoir to the brake-cylinder by its outward | munication between the train-pipe and the
movement, and to open a port or ports from | auxiliary reservoir controlled by a retaining-
the brake-cylinder to the atmosphere by its | valve seated by an independent spring, and _
Inward movement from said normal position | which retaining-valve cannot be opened to 83
20 coineldently with the compression of a gradu- | serve as a reducing-feed valve until the gov-
ating-spring in each ecase, substantially as | erning-valve approaches near or reaches its

shown and described. o | inher seat, substantially as shown and de-
17. In a fluid-pressure-brake mechanism, | seribed. | . _
the combination of the main piston of triple 21. In a fluid-pressure-brake mechanism, go

25 valve provided with a single slide-valve con- | the combination of the train-pipe, governing-
trolling the partial exhaust of compressed air | valve device, brake-cylinder, and auxiliary
from the brake-cylinder and the partial re- | reservoir, with a passage forrefilling theaux-
lease of the brakes, and controlling also the | iliary reservoir from the train-pipe when the

- admission of compressed air to an auxiliary | governing-valve is at its normal position,and g5

30 piston-valve for causing the complete ex- | another passage for the same purpose pro-
haust of compressed air from the brake-cyl- | vided with a retaining-valve for holding a
inder and the complete release of the brakes, | sufficient excess pressure inthe train-pipe to
with a spring-stop to resist with predeter- | force the various governing - valves on the
mined force the inward movement of said | train to their respective brake-releasing po- 100

35 maln piston of triple valve from its normal | sitions, which retaining - valve can only be
- position to where it causes a partial release | forced open when the governing-valve ap-
of the brakes, and to resist with a greater | proaches near or reaches its inner seat, and
force the further inward movement of said | with meansfor fullybutmore gradually equal-
main piston of triple valve to where it causes | izing the pressures in the train-pipe and the ros

4o the complete release of the brakes, substan- | auxiliary reservoir through the normal refill-
tially as shown and deseribed. ' ing-passage after the governing-valve has re-

15. In a fluid-pressure-brake mechanism, | turned to its mormal position, substantially
the combination of the main piston of triple | as shown and deecribed. o '
valve provided with a single slide-valve con-.| 22. In a triple-valve device for automatic 110

45 trolling the partial as well as the complete | brake mechanisms, a piston-chamber having

~exhaust of compressed air from the brake- | the inner surface of its wall provided with a
eylinder, with a spring-stop toresist with pre- | recharging groove or channel for the passage
determined force the inward movement of | of compressed air past the main piston of
sald main piston of triple valve from its nor- | triple valve from the train-pipe to the auxil- 115

50 mal position to where it causes a partial re- | iary reservoir when the said piston is at its
lease of the brakes, and to resist with greater | normal position at a point intermediate be-
force the further inward movement of said | tween the limits of its travel withits stemin
main piston of triple valveto where it causes | contact with a release graduating-stem and

the complete release of the brakes,and which | during the period of the application of the 120

55 spring thereafter returns the said main pis- | brakes, and which recharging-groove is also
ton of triple valve to its normal position, sub- | open during the inward motion of the main
stantially as shown and deseribed. | piston from its normal position for the par-

19. In a fluid-pressure-brake mechanism, | tial release of the brakes, and alsoduring the
the combination of the main piston of triple | further inward motion of said main piston to 125

6o valvewith asingle slide-valve controlling the | its inner seat for the complete release of the
admission of compressed air from the aux- | brakes. |

- 1liary reservoir to the brake-cylinder;, and » A VT TV YOTT ,
~also the partial as well as complete exhaust GEORGE BAYLEY WILLIAMS.

of compressed air from the brake-cylinderto ! Witnesses:
65 the atmosphere, with a spring to resist the | W. M. HURSSELL,
outward movement of said main piston of i - (REO0. W, POOLE.
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