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To all whom it may concern: .
- Beit known that I, Lyxrox T. Brock, a citi-
zen of the United States, residing _
of St. Louis, in the State of Missouri, have in-
vented certain new and useful Improvements
in Slack-Adjusting Devices for Air-Brakes,

- ot 'which the following is a full, clear, and ex-
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act description, reference being had to the ac-
companying drawings, forming part of this
specification. - = - '

My invention relates to a device for taking

up the slack in the brake-leverage mechanism

of an air-brake previous to
main air-brake mechanism. . o
‘The invention consists in features of nov-
elty hereinafter fully described, and pointed
out 1n the claims. A
Figure I is a top or plan view of an ajr-

the action of the

brake-operating mechanism with my slack-ad-

juster applied thereto. Fig.IIisan enlarged
horizontal section taken through the main

brake-cylinderand ‘my slack-adjusting device.

Kig, ITI is a face view, of the perforated check-
disk in the slack-adjusting device. o

1 designates the main brake-lever, to {Vhich'

1S connected the brake-rod 2, and 3 is a slack-
adjusting lever that is united to the main

brake-lever by a connecting-rod 4 and has
united to it a second brake-rod 3%,

5 18 the air-storage reservoir, from which
the conducting-pipe 6 leads, and 7is the triple-
valve connecting-pipe. These pipes 6 and 7
will hereinafter be referred to as the *‘ reser-

{

volr-pipe” and *‘triple-valve” pipe. -

3 1s the main air-brake cylinder, in which

the main brake-piston 9 operates.
10 1s the piston-rod of the piston 9, which

leads to the exterior of the main cylinder 8

and is connected to the main brake-lever 1.
11 designates an auxiliary cylinder. In
this auxiliary cylinder is a piston 12, that car-
ries a piston-rod 13, which leads to the ex-
terior of said cylinder and is connected to the
slack-adjusting lever 3., and through the me-
dium of which said slack-adjusting lever is

‘moved to effect movement of the connecting-

rod 4 and occasion a pull upon the mainbralke-
lever 1 for the purpose of adjusting the slack
in the brake mechanism united to the brake-

50 rods 2 and 3% as usual.

In the city

“inder, and at the end

L 14 designates a connecting-hea,d that unites
the main br |
cylinder 11.  This connecting-head contains

brake-cylinder 8 and the auxiliary

a cylinder-passage 15 and a cylinder-passage

16.  The cylinder-passage 15 has communi-

cation with the interior of the auxiliary cyl-
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of said cylinder-passage

leading to said auxiliary cylinder is a valve-
seat 17. At the end of the connecting-head

adjoining the main brake-cylinder is a cham-
ber 18, that has communication with the main

brake-cylinder through a port 19, that is ta-

pered outwardly within the brake-cylinder to

form a valve-seat 20. o o
21 18 a cap fitted to the connecting-head
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within its end adjoining the main brake-cyl-

inder and forming a part.of said head. Ex-

tending centrally through thecap 21 is a pas-

sage-way 22, that furnishes communication
between the chamber and the cylinder-pas-

sage 16. In the cap 21 is one or more ducts
23, that are continued through the connect-
ing-head to a point to be hereinafter noted.

24 designates a shaft extending longitudi-
nally through the connecting - head 14. On

26, that operates in the cylinder-passage 16.
On the end of the shaft 24 that faces the aux-
ihary cylinder 11 is a valve 27, that is adapted
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_this shaft are fixed a piston 25, that oper- |
ates in the cylinder-passage 15, and a piston

30

to seat against the valve-seat 17 and close com-

munication between the cylinder-passage 15
and the auxiliary cylinder or to be moved
away from said valve-seat to furnish commu-
nication between said cylinder - passage and
auxiliary cylinder. The valve 27 is so mount-

ed on the shaft 24 with respect to the valve-

seat 17 that it can move only sufficiently to

provide a restricted passage-way around the
valve in furnishing communication between

‘the cylinder-passage 15 and the auxiliary cyl-

inder. As a consequence when flow of fluid

cylinder occurs there is a pronounced pres-

~sure exerted thereby against said valve 27 to

the restriction of its flow. On the end of the
shaft 24 that extends to the main brake-cylin-
der 8 is a valve 28, that is adapted to control
communication between the chamber 18 in

Qo

from the cylinder- passage to the auxiliary

_95..

| the connecting-héad 14 to the main brake- 190-




' cyhnder by contact with the valve-seat 20 or
The end of .

separation from said valve-seat.

the shaft 24 preferably extends beyond  the
valve 28 into the main brake-cylinder, as seen

~at 29.

30 designates a perforated disk loosely fitted

to the shatt 24 adiacent to the cylinder-passage,
This perforated disk is- yieldingly held |

16.

~ separated from the piston 26 by a spring 31
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interposed between said members, and the disk. |

is designed to contact with the inner end of
the cap 21 to close the duct 23 in the connect-

ing-head 14.
| 32 is a collar fixed to the shaft 24 forward:
spring.

of the perforated disk 30, and 33 is a
surrounding the shatt 24:.311(1 acting to exert
pressure against- sald collar. 32 to normally

that the valve 27 will be unseated and the
valve 28 seated.

34 is a housing surmountmg the connect-.

ing-head 14 and into which the duct 23 in the
connectin o-head leads..

~ nicates with.a chamber 35 in the inner end of

25 the. housing 34, and 37 is & small cylinder-.
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space beyond the space. 36. Communication

is provided for between the chamber 85 and |
the cyvlinder-space 36, and at the junction ot

said chamber and space is a valve-seat 38.

Beyond the cylinder-space 37 1s a chamber

39, that has communication with the reservoir-
pipe 6.

40 is a duct that has communication with

the cylinder-space, and 41 1s a duct that. tur-

nishes communication between the. duct 40

and the cylinder-space 36.

49 is a shaft extending horizontally through:

the housing 34. Fixed to.thisshaftisa large.
piston 43, that operates 1n the cylinder- space

36 and a small piston 44, that operates in.the
cyhnder—%pace 37.

45 is a valve fixed to the inner end of the.
shaft 42, which controls communication be--
tween the chamber 35 and the cylinder-space .
36 and which is adapted for movement to. and |

from. the valve-seat 383.
46 is a valve fixed to the outer end of the
shaft 42 and which controls .communication

between the chamber 39 and the cylinder-.
space 37 by movement to:. or from the .adja-

cent valve-seat 47.
48 designates an oil-tank into which 1s in-

troduced a quantity of oil or other heavy fluid.
This tank is connected at.one end to the con-

necting-head 14 by means of a pipe 49 to: fur-

nish commumcatlon between the tank and the.
cylinder-passage 15 in said connectmo‘-head g
The opposite end of the tank is connected to.
the housing 34 by a pipe 50, that leads to the

duet 40.
The operation of my Slach-adjufster 1s as fol-
lows: The reservoir-pipe 6, communicating,

as it does, with the alr-supplv reservolr 5, _:
carries the full: reservoir-pressure, and. this.
pressure acts on the outer face of the valve 46 |

inder 11.

The duet 28 commu-
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in the housing 34 to hold said valve to its seat
and prevent communication from the chamber
39 in the valve-housing to the cylinder-space
37, and communication between the chamber
35 and the cylinder-space 36 will be provided,

owing to the valve 45 being unseated. As

‘hereinbefore. stated, the spring 33 on the shaft

24 constantly presses said Shaft in the direc-
thIl of the auxiliary cylinder 11, thereby caus-
ing the valve 28.to. close the pmt 19 in the
main brake-cylinder and holding the valve 27
unseated to furnish communication between
the cylinder-passage 15 and the auxiliary cyl-
When the shaft 24 i1s in the posi-
tion stated, the perforated disk 30 is held

separated from the duct 23.in the connecting-

1 | head 14, owing to the collar 32 pressing there-
force the shaft in an outward direction, so

against. Whenair flows from the triple valve

throuwh the triple-valve pipe 7, 1t enters the.

chamber 18 and passes through the cap 21 and

‘the perforations in the disk 30 to fill the space .
‘bhetween said disk and the ad) Jacent 1)15t0n 26,
fixed to the shaft 24. The air-receiving sur-
face of the piston: 26.1s greater than that of
the valve 28, and hence pressure of air against.

said piston .acts to.maintain the.shatt 24 1n
the outpressed position. shown 'In the.draw-
ings. After the air enters the chamber 18
and the space between the perforated disk and
the piston 26 it continues to flow through the

duct 23.and therefrom into.the -housing.—chmn-_ ~
ber 35, from which last-named chamber the
alr. passes into the cylinder-space 36 to.act

upon the piston 43 therein. ‘The piston 43
being of greater diameter than the valve 406,
against which pressure. from the reservoir-

pipe 6 is delivered, is moved outwardly, there-.
| by carrying. the shaft 42 in a corresponding
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direction to seat the valve 45 and unseat the

valve 46.  When this action occurs, the full
reservoir-pressure 1s.permitted to enter the

cylinder-space 37 from the chamber 39, and
the air then passes. from.said cylinder-space
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through the duet 40.to the oil-tank 48. Owing

to the piston 43 being.of larger diameter than

.the valve 45, the shaft 42 continues to be

11O

carried in an. outward direction as long as.

there is-any pressure. in the housing -cham-..

ber 85 to offset the pressure.on the piston 44.
The full reservoir-pressure having beencom-
municated in the manner stated into the oil-
tank 48, the oil therein is forced through the
pipe 49 into.the cylinder-passage 15 and from
sald passage into the auxihary cylinder 11
to force the piston 12 therein outwardly.

Itisnow to be noted inconnection with theshatt

924 that the diameter of the piston 26 1s greater

than that of the valve 28, and the diameter
of the valve 27.is greater than that. of the -
piston.25; but the sum of the diameters of.

the plston 95 and valve 28 1s, however, enough

.| greater than the diameter. of the piston 26.to
| overcome.;Sal.d.-.plston and the spring 33 when
pressure exists in the cylinder-passage 15 and

chamber 18. The auxiliary pylinder 11 1s of
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such diameter that something less thén the |

reservoir-pressure of the brake system will
act to force the piston 12 therein outwardly
to reciprocate the piston-rod and actuate the
slack-adjusting lever 8 to take up the slack in
the brake-rod mechanism. Such being the
case, the pressure in the cylinder-passage 15,
being the full reservoir - pressure which is
contmunicated thereto by the forcing of oil
from the tank 48, is greater than the pressure
in the auvxiliary cylinder, and as a result of
this difference the valve 27, controlling com-

‘munication between said cylinder-space and

auxiliary cylinder, is constantly, when the co-

incident parts are under the influence of pres-
sure, pressed toward the auxiliary cylinder,

notwithstanding the tendency of the piston
25 to push the shaft 24 in the opposite direc-

~ tion. This is due to the fact of the valve 27

20

being enough greater in diameter than the
piston 25 to overcome said piston with the

- pressures differentiated, as stated. In this
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connection attention is called to the statement

around the valve 27 is a restricted one and
that as a result the flow of fluid around said
valve to gain ‘admission to the auxiliary cyl-

inder 11 from the cylinder - passage 15 is re-

stricted. It will therefore be seen that, due
to the restriction of the fluid-flow -and the
greater area in the auxiliary cylinder-and the
constantly-increasing fluid-receiving space in
the auxiliary cylinder while the piston 12
therein is moving away from the valve T,
there is no opportunity for the pressures at
the two sides of the valve 27 to become equal.
Therefore there .is maintained under these

- conditions sufficient pressure in the cylinder-

10

15

»S

»O

)5

passage 15 to hold the valve 27 from its seat
during flow of fluid to the auxiliary cylin-
der. When, however, the brake-shoes of the
brake mechanism came .in contact with the
car-wheels, the piston 25 meets with resist-

iliary cylinder increases to the degree of pres-

sure in the cylinder-passage 15. The result
118 that the valve 27 is balanced and has no |

effect on the shaft 24, and the only forces act-
Ing are the tank-pressure against the piston
25 and the. triple-valve-pipe pressure in the.

chamber 18 against the piston 26 and valve
28. Now, as the combined pressure-receiv-

ing faces of the piston 25 and valve 28 are

‘greater than the pressure-receiving face of

the piston 26, the force exerted against the

piston 25 and valve 28 is greater than the

force exerted against the piston 26 and the
force of the spring 88, the shaft 24 is forced

valve 27 is caused to be seated and the valve

28 1s unseated, thereby permitting the flow of

alr from the chamber 18 asit is delivered there-
to from the triple-valve pipe and delivering
the air into the main brake-cylinder 8 through
the port 19. = It will be noted in this connec-

tion that at the time the valve 27 is moved to

1ts seat, as stated, the pressure in the auxil-
J1ary cylinder is approximately the same as the
-pressure 1n the pipe 49 and in the chamber 18,
‘and therefore the several pressures are on a

balance and the valve 27 is readily carried to
its seat, due to the variationin the areasof the

‘piston 26, valve 28, piston 25, and valve 27,
‘ag'previously explained. The piston 9 in said

brake-cylinder is thereby forced outwardly to
actuate the brake mechanism, from which the

slack has been previously removed.  When

the parts are in the positions stated, the aux-

‘iliary piston 12 in the auxiliary eylinder as-
‘sumes a fixed position after having taken up
‘the slack in the brake mechanism, and there-
‘after the entire office of setting the brakes is
borne by the piston in the main brake-cylin-

der. -Upon releasing the brake the air is al-

lowed to escape at the triple valve by passing
from the slack-adjuster to the triple-valve
‘pipe 7, and the port 19 in the main brake-cyl-
_ -inder being open the air in said eylinder finds
hgreinbefore made that the passage - way |

ready egress into the triple-valve pipe after
entering the chamber 18. The function of

the perforated check-disk 80 will next be set
forth. This disk, as hereinbefore stated, 1s
‘reciprocally positioned on the shaft 24 and is
‘held against the collar 32 on said shaft by the
spring 31 when the shaft is in the position
[illustrated in the drawings. When, however,
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the shaft has been moved inwardly, as in set- -

‘ting the brakes, the perforated disk is moved

to the duct 23 and closes it, being held there-
to by the spring 31 and also by the pressure

of alr between the disk and the piston 26.
Should, however, the pressure in the duct 93

100

be greater than that in the space between the.

disk and piston 26. the spring 31 is weak
enough to permit the air in said duct to act
against the disk and move it away from the

disk 1s of service in preventing the passage

‘of air under pressure from the chamber 18 to
1nterior of the housing 34 through the duct

23 when the piston has moved outwardly in

taking up the slack in the brake system. The.

check-disk is only operative after all the slack
has been taken up and the air in the ehambers
18 and 35, cylinder-spaces 36 and 37, and duct
23 has escaped and a new supply has been

forced into the chamber 18 without the oil or
‘heavy fluid having escaped from the auxiliary
cylinder 11. = Under such condition the checlz-.

105

-entrance to the duct 23 to permit the escape

_ of the air into the chamber 18. The check-
‘ance, and the degree of pressure in the aux- |
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disk acts as a guard to prevent the passage of

air to the interior of the housing 34, involy-

»

1ng unnecessary consumption of air, while the
Inaninwardly direction. Asaconsequencethe |

auxiliary cylinder remains full of oil. It will

‘be remembered that, as described, the shaft 42
‘has been moved outwardly, and at this time it
remains in such position so that the valve 45 is

125

seated and the valve 46 unseated. The pistons =

44 and 43 and the valves46 and 45 are of such di-
ameters that the diameter of the piston 44 plus
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and unseating the valve 45.
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the diameter of the valve 45 is slightly greater
than the diameter of the piston 43, and the

pressure ofair in the.chamber 35, acting on the

valve 45, added to the pressure in the cylin-
der-space 36, acting -on the piston 43, over-
balances the pressure in the cylinder-space 37
on the piston 44 plus the pressure in the cyl-
inder-space 36, acting on the valve 45, which
holds the shaft 42 pressed outwardly. When,
however, the pressure in the chamber 35 is
reduced sufficiently by the escape of air to the
triple -valve pipe in the manner stated, the
pressure in the cylinder-space 37 on the piston

therein (the valve 46 being balanced by equal

pressures 1n cylinder-space 37 and chamber
39, and therefore eliminated) plus pressure in
cylinder-space 36 on valve 45 overbalances
the pressure In the cylinder-space 36 on the
piston therein, and the shaft 42 is therefore
shifted inwardly into the position shown in
the drawings, thereby seating the valve 46
When this move-
ment of the parts has occurred, the airis per-
mitted to escape from the eylinder-spaces 36
and 37, .oil-tank 48, and ducts 40 and 41 into
the chamber 35 and find egress from said
chamber by the duct 23 and chamber 18. As
a result of such escape of the air the pressure
on the oil in the tank 48 and in the pipe 49
and cylinder-space 37 is relieved. As long
as there 1s any pressure in the main brake-
cylinder 8 the leverage arrangement of the
brake mechanism is such that a ‘higher.degree
of pressure will be maintained in the auxil-
iary cylinder 11, owing to sald last-named
cylinder being of smaller diameter than the
first named. Therefore until the air entirely

~escapes from the main cylinder and atmos-
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pheric pressure in the main cylinder is reached
the degree of pressure in the auxiliary cylin-
der will always maintain the valve 27, con-
trolling the entrance thereinto, closed. When,
however, the pressure in the main brake-cyl-
inder is entirely relieved, the pressure in the
auxiliary cylinder will become practically 7Z,

and the spring 33 will act to move the shaft

24 outwardly to close the port 19, leading to
the main brake-cylinder, by seating the valve
28 and opening communication between the
auxiliary -cylinder and the cylinder-passage

15 by unseating the valve 27. When this

movement has occurred, the.oil in the auxil-
lary cylinder is permitted to return to the
tank 48 via the cylinder-passage 15 :and the
pipe49. Should the pressure in the auxiliary
cylinder  remaln great enough to ‘hold the
valve 27 seated, even after all pressure has
ceased in the main brake-cylinder, the piston
9 in sald brake-cylinder.comes in contact with
the projecting end of the shaft 24, thereby
shifting saild shatft outwardly and positively
seating the valve 28 and unseating the valve
97 to permit escape of oil from the auxiliary
cylinder in the course before mentioned.

|
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“triple-valve ” pipe; but I do not limit my-
self to a construction of system in which a
triple-valve pipe 1s used, as said pipe and its
appurtenances are i1n nature clearly a con-
troller and will be so claimed herein.

I claim as my invention—

1. The combination with the main cylinder
and operating mechanism, of an air-brake and
means for cenducting air to said cylinder, of
an auxiliary fluid-cylinder, a piston operating
in said auxiliarycylinder, slack-adjusting con-
nection between said piston and sald main
brake-operating mechanism, and means for
delivering a heavy fluid to said auxiliary cyl-
inder under air-pressure, substantially as set
forth.

2. Thecombination with the reservolr, main
cylinder and leverage mechanism of an air-
brake, of an auxiliary cylinder, a piston 1n
sald auxiliary eylinder having slack-adjusting
connection with said leverage mechanism, and
means threugh which heavy fluid 1s first de-
livered to said auxiliary cylinder to actuate
the piston therein to operate the said slack-
acljusting connection and leverage mechanism
previous to the main actuation thereof, sub-
stantially as set forth.

3. The .combination with the main reser-
volr, main cylinder, controller and leverage
mechanism of an air-brake, of an auxiliary
cylinder, a piston in said auxiliary cylinder
having slack-adjusting connection with said
leverage mechanism, means for delivering a
heavy fluid to said auxiliary cylinder, and
fluid-operated valves for controlling the in-
oress of heavy fluid first into said auxiliary
cylinder and the ingress of air subsequently
into said main cylinder, substantially as set
forth.

4, Thecombination with the reservoir,main
cylinder, controller and leverage mechanism
of an air-brake, of an auxiliary cylinder, a
piston 1n sald auxiliary eylinder having con-

nection with said leverage mechanism, means
through which fluid is conducted to said aux-

iliary cylinder, a shaft, pistons on said shaft
and valves carried by sald shaft for control-
ling the ingress of fluid first into said auxil-
1ary cylinder and subsequently to said main
cylinder, substantially as set forth.

5. Thecombination with the reservoir,main
cylinder, controller and leverage mechanism
of an air-brake, of an auxiliary cylinder, a pis-
ton 1n said auxiliary cylinder having connec-
tion with sald leverage mechanism, means for
delivering fluid to said auxiliary cylinder, a
shaft, pistons on said shaft, valves for con-
trolling the ingress of fluid into said main
cylinder and auxiliary eylinder, and a spring
for moving said shaft toseat the valve control-
ling 1ngress to sald main cylinder and unseat
the valve controlling ingress into the auxil-
1ary cylinder, substantially as set forth.

6. Thecombination with the reservoir, main

I have herein referred to the pipe 7 asa | cylinder, controller and leverage mechanism
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ot an air-brake, of an auxiliary cylihder hav-

Ing connection with said leverage mechanism,

means for conducting pressure medium to said |

main cylinder, means for conducting fluid to
sald auxiliary cylinder, a pressure-actuated
shaft, valves carried by said shaft for control-
ling the ingress of fluid to said main and aux-
iliary cylinders, and a disk on said shaft to
control communication between said controller
and the means for conducting fluid to said aux-
iliary cylinder, substantially as set forth.
7. Thecombination with the reservoir, main

- cylinder, controller and leverage mechanism

20

2

30

of an air-brake, of an auxiliary cylinder, a pis-

ton 1n said cylinder having connection with

said leverage mechanism, a heavy-fluid tank
having communication with said auxiliary
cylinder and said reservoir, and valves for
controlling the ingress of air from said con-
troller to said main cylinder and from said
beavy-fluid tank to said auxiliary cylinder,
substantially as set forth. : *
3. Thecombination with the reservoir, main

cylinder, controller and leverage mechanism
of an air-brake, of an auxiliary cylinder, a pis-

ton 1n sald cylinder having connection with

sald leverage mechanism, a heavy-fluid tank

having communication with said auxiliary
cylinder and said reservoir, and fluid-operated
valves for controlling the ingress of air.from
sald controller to said main cylinderand from
sald heavy-fluid tank to said auxiliary cylin-
der, substantially as set forth.

9. The combination with the reservoir, main

fluid from said reservoir to said

o

of an air-brake, of an auxiliary cylinder, a pis-
ton in said cylinder having connection with
sald leverage mechanism, a heavy-fluid tank
having communication with said auxiliary
cylinder and said reservoir, a shaft, pistons on

sald shaft, a valve carried by said shaft to

control the ingress of air from said controller

to said main cylinder, and a valve carried by

said shaft to control the ingress of fluid from
said tank to said auxiliary cylinder, substan-
tially as set forth. |

- 10. The combination with the reservoir,
main cylinder, controller and leverage mech-
anism of an air-brake, of an auxiliary cylin-

der, a piston in said cylinder having connec-

tion with said leverage mechanism, a connect-
ing-head joining said main and auxiliary cyl-
inders, a heavy-fluid tank having communica-
tion with said auxiliary cylinder, a housing
having communication with said connecting-
head, reservoir and heavy-fluid tank, fluid-
operated valves actuated by pressure admitted
to said connecting-head and controlling the

1ngress of air and fluid to said main and aux-

1liary cylinders, and fluid-operated valves in
sald housing for controlling the passace of
heavy-fluid
tank, substantially as set forth. - |

. LYNTON T. BLOCK.

In presence of—
K. S. Knignr,
M. P. Smirh,
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