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- To all whom it may concern:
" Be it known that I, WiLL1AM
FARLANE, a citizen of the United Stateg, re-

b

UNITED STATES PATENT OFFICE.

. WILLIAM P.A. MACFARLANI, OF CHIPAGO, ILLINOIS.

FLUID-PRESSURE BRAKE.

- AL W T —TT— W —— —

_No. 886,068.

Specification of Letters Patent.
Application filed January 14,.1908. ‘Serial No. 410,783.

Patented June 22, 1908,

siding at Chicago, Cook county, Illinois, have

invented certain new and useful Improve-

~ ments in Fluid-Pressure Brakes,of which the
 following is a spectfication. - :
- © This invention relates to a so called triple

10

valve device for actuating railway brakes
and the object thereof is to provide an efhi-
cient and reliable device of this character m-
tended more especially for properly and efii-

- ciently braking the cars of long freight trains

15

composed of more than fifty and upward of
one hundred cars or so, with the result that

~ the diffieulties now encountered in braking

20

‘trains of this length; particularly in the set-

ting and releasing of the brakes, are over-

come. = As is well known to those skilled in
the art, in service or graduated work of the
brakes, the triple valves nearest the locomo-

tive are the first to be applied, owing to the
fact that the great length of the trainline and

the friction therein permits a comparatively

prompt reduction of the train hne pressure

" at the front end of the train and a slow re-

30

duction at the rear end or in the rear portion
of the train. . As a consequence,. the iront

 end brakes are set much sooner than the rear

end brakes, so that the front end of the tramn

will be retarded or braked, while the rear-

 most cars, which are not braked or retarded,
- . will cause shock by bumping against the cars
in front. So also a difficulty is presented in

3

40

- a pulling apart of the train.

the releasing of the brakes and the same

cause, that 1s, the length and friction of the
train line, presents another difficulty, inas-

‘much as in the release of the brakes on a long

train, the train line pressure will Increase or
build up faster in the front end of the train
line than in the rear end, with the result that
a so called “break away’’ is caused, that 1s,

% It is to remedy

‘these difficulties that I have devised the
45

triple valve hereinafter described, which 1s

 capable of producing a quicker train line re-

duction throughout the entire train hne n

“the application of the brakes and inreleasing

50

~ the brakes for holding the pressure in the

front. end brakes until the rear end brakes

“are releasing.

~ In the drawings, Figure 1 1is a central verti-

. cal section of my tI:i]ﬁé valve; Fig. 2 an ele- |
- vation of the end of the triple-valve which is | is connected with the tramn line through 2

P. A. Mac-

——

clamped to the auxiliary .reservoir as usual,
with a portion of the same broken away;
Figs. 3, 4 and 5 detail views of theniain and

55

sraduating valves showingthe samen differ- .

ent relative positions; Fig. 6 a detar view
taken through a portion of the triple valve
substantially on the line 6 of Fig. 2; and Fig.

60

7 a central section of the retarding valve or

stem 17. .. |
Referring to the

I provide a casing 1 containing some of t
operating

present embodiment of
my invention as illustrated in the dra,wm%s,‘

85
. | }e L
}ﬁa.rt.s and I also provide a second.

casing 2 which contains other working parts

and 1s secured in suitable manner to the
body or casing 1. In addition, the structure

comprises a cap 3, which is bolted or other--

wise secured to the outer.side of the casing 1.

70

The train line air enters the triple valve from .

the train line at the train line connection
marked T I, in Fig. 1 and after passing the
usual strainer 4 enters the passage 9.
air then passes back and upwardly to the

right of the check valve 6, said passage 5

turning to the left as shown in dotted lines 1n

Fig. 1, and connecting with a passage 7 1n the

-cap 3 at the point marked 5*. - This passage

5 divides at a point above the check valve,

The

75

80 -

one portion turning to the left as stated and

the other turning to the right and connecting
with a passage (shown in dotted lines) in the
body 2 at a point marked 5°, as hereinatter

described. -

85

The air entering the passage 7, passing up-

wardly, enters & chamber 8, in which reeipro-
cates the movable abutment or piston 9 of
the emergeney valve .mechanism,

This -

‘mechanism comprises, in addition to the pis-

90

ton 9, a stem 10 which passes through & wall

1* in the casing 1 and carries at its outer end
a head 102, whose outer or right hand face 1s

provided with a rubber or qther flexible seat

10*. This head and sedt constitute the

emergency valve which normally seats upon .

the left hand end of a bushing 10¢ and there-
by governs a communication between the
chamber 11 and the passage 12 that extends
%} (ghe brake cylinder at the point marked
designed to control the venting of truin Lie
air direct from the train line to the brake
cylinder in the emergency application of the
brakes, and for this purpose the chamber 11

05

100

The emergency valve 1s, of course,

105
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3 to an opening 32, where it presses against
" bushing 23.

bl
oo

20

~front end foi the train so as to give the tram |
line in the rearward portion of the train an

25
- Ing 1, so as to thereby
‘between itself and the outer wall or surface

30

" suitable manner to the diaphragh™13. The |
 right hand end of this rod forms a vaive

hault%ble packmﬂ' or stuff

'-passage 112.shown in dotted lmes in. Flg 1

and. in full lines in Fig. 2. In the ﬂmergﬁncy

“application-of the brakes the train line air

passes through the passage 5 and, forcing | v

open the check valve 6, passes 'upwa,rdly'
. throuigh the- passage 113' chamber 11, and.

‘thence through the passage 12 into the brake |
Ag shown, a spring 9* is arranged
t0 press against, the emergency valve plston

cylinder.

9 iIn a dlI‘BCthIl to hold the sarne seated.
The passage 7 eontinues upwardly in the cap

the left hand side Of 2 movq,ble abutment or

diaphragm 13, .the -other side 6f the dfa-

“phragm being e:&posed to auxiliary reservoir
“air from a cha,mber 14, which commumcates
with, the aumhary TeSETVOir pressure 1n &
manner heremafter "explained.. This dia~

phraﬂ*m constitutes a part-of the mechahism
for retarding the release of the brakes dt the

opportunity- to-build. up pressure. Describ-

ing - this retarding mechanism, a-wall or par--

tltlon 15 is formed on or as a part of the cas-
form a chamber 152

In this wall 15 is arranged a
ing box 16 for pack-
g a movable stem . or rod 17 connected In

of said casing.

which is arranged to govern or restrict a pas-

40

sage 18 forming a pa,rt of the brake release.
5 passage:.
- passage 18 1s pronded with a bushing 182 |
which forms a seat for the stem or rod 17.
The function-of this stem is to restrict the |

The end or.head of this particular

carrying capacity of the brake release pas-
sage to thereby retard the release of the

brakes, but it is not desired that the release
or exhaust of the brake -cylindér shall he
“entirely cut off by the ret ardmﬂ* mechanism: |

~and to this end the rod 17 1s provlded at 1ts

45

right hand or valve end with a passage 172,

- as shown in Fig. 1 and more clearly in Fig. 7.

- Ttwill be ewdent that whenthestem 171s1n1ts

- fullretarding position, the brake cylinder pres- ;
“with the port 24", which connects with the
port and’

sure can be released throuﬂ'h the passage 172,
_,.1 passage 19 shown in dotted hnes m Fig.

- 1is formed in'the casing 1, its upper end con-

necting with the chamber 152 and 1ts lower:

end tumma to the right and connecting with

25

)

the passage 192, such latter passage connect-
ing with the passage 12 at a point 122

These passages 12, 122 192, 18, together with
the passage 26 with w hich the passa ge 18 con-
nects, passage 23° 1n bushing 23, recess 24*
in the main valve and release pOIt 27, con-
stitute the route for the brake cyhnder pres-

- sure in the releasing or exhausting thereof.

65 mg the main and graduating V¢lveb herein- |

- A passage 20 1n the casing 1 1eads from pas-
sage 7 to a,chamber 21, in which is arranged
a4 movable abutment or plston 22 for operat-

-1 lea
“seat in the bushing 23 and to the main valve,
}%asswe communlcatmﬂ' with said pas=

 sage 5P atits lower end and commumcatmﬂ' at -

' 926,,-065*-

| after desgmb‘ed Thls pls“ron is provided
witil a stem 222.extending into the bushmrr
123, ori which is formed the seat for the main

valve 24, The ports and passages for setting

and releasing the brakes ‘are located in this

bushmg a,nd governed by. the main valve.

" A passage 75 show i in dotted lines 1n If1g.

s direct from the train plPe to the valve
such’

its upper end with the passage 23 in. the

25, 23%, and thence through the port 24° and
also thr ough- a port 28 in the graduating

valve 28 to the auxiliary reservoir which

70

75

~ The train pipe air is fed to the .
auxiliary reservoir through the passage 5, 5°,.

- 80

communicates at the point marked A R. -

From the reservoir or rather the space on the
'uﬂ'ht hard side. of the prst(m 22, the auxil- |

jary reservoir pressure feeds throucrh the pas-

sage 14 to the chamber 14, s6 as to supply
aumlmry reservoir air to the richt hand mde
of the dmphmwm 13.

A passage 12°1s formed in the casmg 2 the '

89

same communicating at its lower end mth;.

| the*passage 12 to the brake cylinder and ex-

tending upwardly where it terminates on the
underade of the bushing 23, commumcat‘ing
with passage 23° therem.
A cavity 27 1s formed 1n the casr - 2 and
runs partly around the bushing 2¢. : s clearly
shown in Fig. 2

the Tetainer pipe 27°.
The main valve 24 Whmh is actuated by

cavity or recess 24* which, when in normal or
released position, connects the passage 26
from the brake’ cylinder with the exhaust

.port or passage 27, leading to the atmos-

phere according to the relative position of
the parts lustrated .in Fig. 1. . When the

- main piston 22 has made its full travel to the

left, moving the main valve with it, the lat-

| ter “closes the port and passage 23"” and

thereby holds the pressure in the brake cyl-
inder. The main valve 24-1s also pmv}ded

assage 23" in the bushmg 23 when
the valve has made itsfull travel to the left, -
with the result that the auxiliary reservoir:

95

. the same conne(,tmg with
the passage 2 "'?7'5"L “which in turn connects with

106

| the stem of the piston 22 is provided with the

101:.‘

110

1156

pressure will be admitted to the brake cylin-

der through Ipassaﬂ'es 26,18, 19, 192 and 12."
The main valve is also pr ovided W1th the port

24¢, which in normal position, connects with
| the passage 23?%, but which 1s closed off from

the port 232 on the first .movemient of the
valve to the left. - The main valye is further
provided with a_port and passage 244 which
connects with the passage 23° w

travel to the left.
Referring in detml to the graduatmg

en the valve
|ig in its normal position, and with the pas-
sage 232, wken the valve has made its f‘ull

120
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valve 28, hereinbefore referred to, this valve
is of the same type as the main valve, inas-
much as it is o slide valve and is arranged to

slide upon the u_lppm' side or face of the main

valve. This valve is likewise under the con-
trol of the main piston and the construction
and arrangement is such that while it will

nmove in unison with the main valve, it will

have a ][)relimin&ry independent movement

or travel upon the first movement of the pis-

ton 22. In other words, the first movement

of the piston 22 and its stem 222 will cause

the graduating valve 28 to make its full in-
dependent movement to the left, and the
further movement of said piston and stem
will carry both valves to their full travel to
the left. The object of this independent
movement of the graduating valve 1s to con-

trol certain ports and passages through the

main valve, through which train line ar 1s
vented from the train line direct to the brake
cylinder in the service ap}l)lication of the
brakes. The graduating valve 28 also has a

port 28 which connects with port 24® when

the graduating valve has made its full travel
to thereby admit auxiliary reservoir air to

the brake cylinder. The graduating valve

is further provided with a cavity or recess 28°

formed on its underside adjacent the mam

valve and adapted to connect with ports 24°¢

and 2449 in the main valve, so as to form a
. }

“complete passage from passage 23°% to 23°

The arrangement is such that some train line

~air will be thus vented preliminarily to the

- movement of the main valve and conse-

quently before the brake cylinder 1s at ex-
haust, such vented air escaping to the atmos-

phere, and the train line air subsequently

“vented will be admitted to the brake eyvlinder

after the exhaust from the latter s closed by

“the main valve. |

~ After the piston 22 has made its tull travel
to the left by reason of the usual train line

redluction for the service application of the
- brakes and the air has vented from the aux-
ilinry reservoir to a pressure slightly below

tlie train line pressure, such slight prepon-

R
)

M

fid-
t, .

at its right hand end with the auxiliary res~
~ervoir and at 1ts left hand end with the cham- | -
65 ber 8on the right hand side of the emergency | formed on the stem 17. This will cause a 130

derance of trair hine pressure will move the
piston 22 to the right so as to move the grad-

v uating valve to the position shown in Fig. 5,
closing the passages and ports, so that no

further air will be admitted fiom the train
pipe or auxiliary reservoir to the brake cyl-

‘immder. Thepartswill remain in this lap posi-
- tion until a further train line reduction 1is

made to give an increase of pressure 1 the

brake eylinder, or an increase of train line
- pressure is made to move the piston 22 to

its full extent to the right and open the re-

) lease passage 27 and release the brakes.

A passage 29 shown in dotted lines m Fig.
1, extends through the casing 2, connecting

 piston 9. Interposed in this passage 29 is -
s, check valve 30 held to its seat with a pre-
determined pressure by mesns of a coiled
spring 31.  This valve, which is of the check
valve type, seats in a direction toward the ;¢
auxiliary reservoir, the purpose of the same
being to prevent the flow of air to the reser-
voir in releasing the brakes, and thereby en-
abling the operation of the piston 9. This
| valve has further object, in that 1t prevents 75
the flow or admission of the auxihary reser-
voir pressure against the right hand face of
the piston 9 until a proper train line reduc-
tion for emergency action is made. .

In the operation of setting and releasing go
the brakes for ordinary or service stops, a
licht train line reduction is made by the en-
emneer with his brake valve in the usual man-
ner. As a result, the piston 22 will be moved
to the left, first bringing the graduating valve g5
to the position illustrated in Fig. 3, at which
time the train line pressure will pass from the
train line through passages 25, 23%, 24°, cav-
ity 28" passages 249, 23°, and 12 to the
brake cylinder, and by the release passage to g¢

“the atmosphere until such time as the main
valve has made its full travel, whereupon the
passage 23° will bg closed. The mam and
eraduating valves will now be in the relative
position shown in Fig. 4, whereupon the air g5
will flow from the auxiliary reservoir to-the
brake cylinder through ports 28* and 24" and
passages 23°, 26, 19 and 12 to the brake cyl-
inder. At the sameé time, the air from the
train line will vent through passages 25, 23%x 100
24d 928> 24° 23° 12P and 12 to the brake

. ¢ylinder. It will -be understood that the
carrying capacity of the .route or passages
from the reservoir is proportioned to vent the
reservoir air to the brake eylinder faster than 105
the train line route vents the train line air
thereto, so that the train line will soon be-

"ecome In excess over the reservoir air, which
causes will move the valves to the lap posi-
tion shown in Fig. 5, in which all the ports 110
are lapped. On a further train line reduc-
tion the same process will occur until equali-
zation is obtained. The local venting of the
train line pressure for each triple valve af-
fects the triple valve on the next caruntil 115
the reduction quickly reaches the last car n
the train. . |

In releasing the brakes a sudden increase
in train line pressure will cause the power to
pass from the train line into passage 7 and 120
through passage 20 into the chamber 2} and

[

J-move the piston 22 to the right to its full ex-

‘tent, opening the release ports inthe main
valve. This increase in train line pressure
will pass to the left hand side of the dia- 125
phragm 13, theré being reservoir pressure on -
the other side thereof. However, the train
line pressure preponderating, will move the
diaphragm to the right,seating the valve




or

~open and the, reservoir is being fed.

restrlctwn of the ca,rrymo' capa,mty of the

release passages and the release of the brake

cylinder pressure will' be prevented except
for that amount of préssure thaf is enabled

to pass through the small passage 17* in the

At this tlme the feed

stem 17. ports. are

When
the reservoir pressure is restor ed, such pres-

sure acting on the right hand Side of the dia-
phragm 13 will move such diaphragnr to the
left and open the release passage in full.

Inasmuch as in the releasmﬂ' of the br akes,
the train line pressure increages or builds up
qlovylv on- the rear end.of long trains, the

slow increase will not move the dmphragn‘ 13

and consequently no obstruction or restric-

‘tion of the release passage will occur and the

release of the brakes will not be retarded in
“the rear portion of long trains, but will be ve-

| aned by sudden re

leased  promptly.

front-end fp the train or in those trlples
where the train line pressure has been con-
siderably incredsed that such brake reloase
retardation will take place. -

- In the emergency

ction of from eight to

. ten pounds in the train line pressure the

30

e
Yy

)
o,

18 to the right of the piston 9.
reservoir pressure will open. the valve ‘30

9 will move to the

valve 30 will unseat and the full reservoir
pressure will be admitted to the right hand
side of the plston 9 and will move such piston

to the left, inasmuch as the train line pres-

SUre on the other side has been so reduced.
As a result, the emergency valve 10 will be
unseated and the train line air will lift the

valve 6 and flow through passage 11* into |

chamber 11 and passage "12 to the brake cvl-
inder. In order to obtain emergency action
properly and at the right time the
and 1its spring-ring are fitted loosely 1n the
piston chamber 8 in which they travel; with
the result that a reduction of train line pres-
sure will produce a reduction in the chamber

upon an-emergency reduction and the inrush
of the resetvoir air will move the piston 9 to
the left to emergency position. The loose fit
of the piston prevents an-emergency action
upon a service or graduated reduction. On
a restoration of train line pressure the piston
right, seating the emer-

~gency valve and ali ‘the other parfs will be

- hereinbefore described.

SR A |
. TN |

restored to normal position, in the manner
1t will be under-
stood, of course, that,the main valve admits
the au*ﬂharv reservoir pressure to the brake
cylinder, the train line pressure being vented,

. as descrlbed to augment the auxiliary reser-

60

Volr pressure in the brake cyhinder.
1 claim>
1. In a triple V&lve dewce for gctuating

' aﬂwav brakes, the ¢ombination of a main

valve mechanism. for controlling the admis-

65

sion of auxiliaryreservoirairto the brake cyl-
mder and a valve under the control of the

It will onl‘v be at the

dpphm ation of the brakes

piston 9

The excess of

926,068

mmn valve mechanism for Tentmﬂ' train line

air to the brake cvlinder thmucrh a dlrect

‘passage from the train line for a service or

craduated stop mn hoth the closed and ex-
haust conditions of the brake cylinder.

- 2. In a triple valve device for actuating
1&11wa,v brakes, the combination of a main

Valve mechamsm for controlling the admis-
sion and exhaust of air to and from the brake

cylinder, and a separate valve under the con- .
| trol of the main valve mechanism for pre-

liminarily venting train line air to the brake
cylinder befme the closing of its exhaust and
for subsequently venting train line air to the

i brake cvlinder after the closing of the ex-

haust and during a service or gmduated

“action of the brakes.

70

3. In a triple valve device for actuating -

railway brakes, the combination of a Tain
valve for COIl'tI‘OHlIlﬂ‘ the admission and ex-
haust of air to and from the brake cyvlinder,

and a separate valve for preliminarily vent-

Ing train line air to the brake cviinder before
the closing of 1ts exhaust and for subse-
quently ventmcr train line air to the brake
cylinder after the closing of the exhaust and
durmﬂ' 9 Service or ﬂ‘raduated action of the

bhﬂx&% said- valves bemﬂ' slide valves and
' adapted to shide one upon the other. |
4. In a trniple valve device for actuating

railway’ brakes, the combination of a main
valve for contmlhnﬂ' the admission’ and ex-
haust of air to and from the brake cylinder,
and. having a.port and passage commumcat—
ing with a “direct passage from the train line

“when in position to exhaust the brake cyl-

inder, and a second valve codperating. with

said main valvé and normally 01051110' said
port but arfanged to move to open the same

n ..ldva,nce of the main valve to thereby ad-

mit train line air to the brake cvlinder while

its exhaust is open.
5. In a triple
railway brakes, the combination of a main

valve for controllmﬂ' the -admission and ex-
"haust of air to and h‘om the brake cylinder,

and having a port and passage wmmumcat—
ing with'a “direct passage from the train line
When In position to exhaust the brake cylin-
der, and a.second valve codperating with
said main- valve and normally ClDSlIl‘D' sald
port but arranged to move to open the same
in advance of the main valve to thereby

‘admit train line Rir to the brake cylmdef
while its exhaust is open, said port and pas-

e valve device for fwtu&tmﬂ'_

90

1090

105

110

115

120

sage in the muin valve being restricted in

carrying capacity.
6.  In a triple valve device for actuatmﬂ'

-~ rallway brakes, the combination of a main

valve for controllmg the adnrission and ex-

“haust of air to and from the brake cyhnder
said valve being of the slide type.and having -

ports through it adapted to, communicate
respectively with.the train line and the brake

cylinder, and a second slide valve movable

125

130
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on the main valve for governing said ports.

and arranged to vent train line pressure on
its first movement. .
7. In a triple valve device for actuating
railway brakes, the combination of & main
valve for controllj'n% the admission and ex-
haust of air to and from the brake cylinder,
said valve being of the slide type and having
three ports, two of ‘which communicate re-
spectively with passages

d
4

and to the brake cylinder during running po-
sition and the third of which Is at that time
blanked, and a second slide valve slidable on
the main valve and arranged to connect said
two ports in its

movement of the main valve for service stop
bringing one of said two ports and said third
port into communication with said train line
and brake cylinder passages. |

8. In a triple valve device
railway brakes,
valve for controlling the admission and ex-
haust of air to and from the brake cylinder,

a separate valve codperating with the main

for actuating

valve and capable of moving in advance of

~the latter upon & train line
30

reduction, and &
train line to the aux-

direct passage from the

iliary reservoir governed primarily by the |

~ second valve and secondarily by the maim
~valve. ' :

35

. a separate

40

45

9. In a triple valve device for actuating
railway brakes, the combination of a main
valve for controlling the admission and ex-
haust of air to and from the brake cylinder,
valve cooperating with the main
valve and capable of moving i advance ol
the latter upon a train line reduction, a di-
rect passage from the train line to the aux-
iliary reservoir governed by said valves, and
s special passage from said valves to the
bmﬁe cylinders, said valves being arranged,
during service action, to connect said pas-

sages for the admission of train line dir to

50

" 55

60

the brake cylinder. |

10. In a triple valve device for actuating
railway brakes, the combination of & main
valve for controlling the admission and ex-
haust of air to and from the brake eylinder,
said valve being of the slide type and having
three ports, two of which communicate re-
spectively with passages to the train lire and
to the brake cylinder during running POSI-

tion and the third of which 1s at that tine

blanked, and a second slide valve having a
port through it normally registering with
the one of the two ports in the main valve
that normally
from the train line, and also having a recess

~ adapted to connect with other two of said
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ports in the main valve. -
11. In a triple valve device for actuating
railway brakes, the combination of. & main

to thestrain lme

in its first movement before the
main v._a,lv.e has moved in order to reduce the.
‘train line air by admitting it to the brake

~ cylinder from where it 1s exhausted, the

the combination of .a man |

-

registers with the- passage |

railway brakes,

l .

b

valve for admitting and releasing-air pres-
sure to and from the brake cylinder, a direct
passage from the train line and through the
main valve for feeding the guxiliary reser-
voir, and means for disconnecting said pas-

sage {rom its communication with the aux-
with the

iliary reservoir and connecting it

“brake eylinder.
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12. In a triple valve device for actuating |

railway brakes, an emergency valve for vent-

ing train line air direct to the brake cylinder

in emergency applications of the brakes, a
movable abutment for operating the emer-
gency valve, m combination with adjustabie
means governing the auxiliary eSEervolr
pressure for preventing movement ol the

13. In a triple valve device lor actuating
railway brakes, an emergency valve for vent-
ing train line air direct to the brake cylinder
in emergency applications of the brakes, a

g0

abutment until a predetermined train line
‘reduction is made. | '

movable abutment for operating the emer-

* *

gency valve, in combimation with a valve for-

controlling the pressure to one side of the
obutment and arranged to prevent the pas-
sage of such pressure until a predetermined
train line reduction is made. -

14. In a triple valve device for actuating

ing train line air direct to the brake cylinder

in_emergency applications of the brakes, a
for operating the emer-
gency valve, 1 combination with a valve

movable abutment

passage {rom the auxiliary res-
orvoir to the side.of .the abutment and
adapted to prevent the passage of auxiiary
reservoir air therethrough unii a prede-
termined train line reduction 1s made. -
"15. In a triple valve device ior actuating
railway brakes, an emergency valve for veni-
ing train line air direct 1o the '
in_cmergency applications of the brakes, a

governing o

movable abutment for operating the emer-

- combination with a check
pressed to a predetermined de-
to govern & passage from

gency valve,
valve spring
gree and adapted

an emergency valve for vent-

brake cylinder,
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the auxiliary reservoir to one side of the abut- -

ment and prevent the passage of auxiliary
veservoir air therethrough until a prede-

termined train line reduction is made.

16. 1n a triple valve device for actuating
railwav brakes, the combination with a main
valve for governing the admission and re-
leasc of pressure to and from the brake eylin-
der, of a retarding deviee arranged m the
brake release passage lor retarding the re-
lease of the brakes on the lront cars of the
train.

railway brakes the combination with a main
valve for governing the admission and Té-
lease of pressure to and from the brakecyln-
der. of a retarding device arranged in tife
brake release massage for retarding the re-

17..In a triple valve device for actuatmg
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‘lease of the brakes on the front cars of the'| a movable stem arranged in the brake re-~
train, said retarding device acting independ-

ently of the mam valve. .

et o ——r— ——

18. In a triple valve device for actuating

railway brakes, the combination with a main
valve for governing the admission and re-

lease of pressure to and from the brake cylin-

~der, of means arranged in the brake release |

10

15

20

20,
- valve for governing the admission and re-

30

~‘such carrying capacity of said passage, said

35.stem being arranged to permit a hmited

passage for restricting said passage when the
train line pressure at such triple valve 1s con-

siderably increased after an application of

the brakes. , .
19, In a triple valve device for actuating
railway brakes, the combination with a main

valve for coverning the admission and re-
lease of pressure to and from the brake eylin-

der, of a stem controlled by air pressure and
arranged in the brake release passage, saud

stem normally not interfering with the carry-

ing ‘capacity of such passage, but arranged

" to be moved by variations between train line
~and auxiliary reservoir pressures to restrici
such carrying capacity of said passage. '

20. Ina triple valve device for actuating

railway brakes, the combination with a maln |

lease of pressure to and from the brake cylin-

der, of a stem controlled by air pressure and

arranged In the brake release passage, said
stem normally not interfering with the carry-

ing capacity of sucli passage, but arranged

to be moved by variations between train line
and auxiliary reservolr pressures to restrict

amount of pressure to pass when the passage
is restricted thereby to its fullest extent.

21. In a triple valve device for-actuating,

 railway brakes, the coinbination, with a main
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valve for governing the admission and release
of pressure to and from the brake cylinder, of

—

cylinder

Jease passage and adapted to restrict the car-
v, g capacity . thereof, and a movable abut-
ment exposed on its opposite sides to train

line and auxiliary reservolr pressule, re-

spectively, and adapted to control said stem.

22. In a triple valve device for actuating

railway brakes, the combination, with a main

‘valve for governing the admission and release

of pressure to and {rom the brake cylinder, of
a movable stem arranged in the brake re-
lease passage and adapted to restrict the car-
rying capacity thereof, and a movable abut-

ment exposed on its opposite sides to tram

line and auxiliary veservoir ~pressule, res
spectively, and adapted to control said stem,
the latter having through it a port through
which the air from the brake cylinder may

pass when the stem is in its position ot great-

est restriction and- otherwise, closing said
passage. . S

valve for governing the admission and release

| of pressure to and irom the brake cylinder, of
a movable stem arranged in the brake re-

lease passage and adapted to restrict the car-

rying capacity thereof, and a movable abut-
70

ment exposed on its opposite sides to tran
line and auxiliary reservoir pressures, re-
spectively, and adapted to control said stem,

23. In a triple valve device for actuatng
| railway brakes, the combination, with a main

60
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said passage having a seat on which the end -

of said stem seats and said stem having &
port and passage through which the brake
pressure may pass, when the stem

is seated. R |
~ WILLIAM P. A. MACFARLANE.
- Witnesses: - " |

S. E. KIBBEN,
T.ouis B. Erwin,
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