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(No model.)

To all whom it ma i CONCEFTL:
Be it known that I. ROBERT M. M:GKININEY

a citizen of the United States, residing at
Itlizabeth, 1n the county of Allegheny “and
otate of Pennsylvania, have invented certain
new and usetul Improvements in Auntomatic
Air-Brakes; and I hereby declare the following
to be a full, clear, and exact description of the

sale, 1efel ence bemg had to the accompmy

mg drawings, in which—

figure l_ 1S a perspective view of my appa-
ratus as applied to a car. Fig. 2 1s an end
view, partly in section. Fig. 3 is an enlarged

sectional view of the valve-chamber and an

elevation-of the mechanism for controlling the
brake or brakes which are to be applied.

Like letters refer to like parts wherever
they oceur.

The object of the present invention is to so
utilize air-pressure in applying and releasing
brakes as to place the brakes perfectly within
the control of the engineer, so that he may ap-
ply the brakes alike to all the cars in the train
or to the cars singly or in groups at any part
or parts of the train which may be previously

determined upon by the officers; to provide

means whereby the brakes will be automatic-
ally applied to both sections of the train in

case it shounld part; and also to provide means

whereby the conductor may apply the brakes
to the several cars of the train, having the
same control thereof for such purposes as the
The brakes are both applied and
released by the power of compressed air, and

the method adopted 1s to alternately reverse

the pressure on a piston or like device which
controls the valves of the brake-cylinder.
The main feature of the apparatus there-
fore consists in the combination of a brake-
cylinder, a reservoir, a main supply-pipe, a

valve-chamber whleh communicates with both ’

~ the reservoir and brake-cylinder, and a valve
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so arranged within the V:’:ﬂve-chamber as to be
moved by either the compressed air in the
main supply-pipe or the compressed airin the
reservoir, accordingly asthe pressure is great-
er in the one or the other. A second fea,tme

especially valuable in this connection, is the
combination, with the valve which eontl ols the
passage. between the reservoir and brake-cyl-

inder, of means for balancmg the valve against

-

or less reduction of pressure will be required

in the main supply-pipe to operate the valve,
and of means for relieving the valve of the 35
added power when first moved, so that the de-
crease of pressure in the reservoir shall not
permit the closing of the valve between the
reservoir and bmhe&eylmdm

I will now proceed to describe my mventlon
more specifically, so that others skilled in the
art to whichitappertains may apply the same.

In the drawings, A indicates a brake-cylin-
der,-one of which is placed oun each car, and
hasits piston-rod ¢ connected with the brakes, 63
S0 as to operate the same. B indicatesasuit-
able reservoir, likewise located on the car, and
C an inter posed valve-chamber.

Extending -along the train from a suitable
pump on the 'engine I8 a conducting-pipe, a, 70
which is connected with the cylinder A and
reservoir B of each car by a branch pipe, 0,
provided with a valve, ¢, by which it can be
closed when any car 1s to be cut out of the
train. This brancn pipe 6 delivers into one
end of avalve-chamber, . The valve-cham-
ber C (see Figs. 2 and 3) 1s preferably of cy-
lindrical shape, though any other form de- -
sired may be employed, and is connected with
the reservolr B by a pipe, ¢, having a check- 8o
valve, v, which prevents the return of theair
when the pressure 1s lowered 1n conducting-
pipea. Itisalsoconnected with oneend of the
brake-cylinder A by a pipe, j, having a re-
ducing-valve, I, which will be hereinafter
more fully described. Thereservoir B iscon-
nected with the aupper part of valve-chamber
C by-a pipe, f, and the upper part of the valve-
chamber is connected with the opposite end
of the brake-cylinder A by a pipe, &, which
may also be provided with a reducing-valve,
K, if desired.

Within the valve-chamber C is a plston l,
or disk,arranged so that its opposite faces are
acted on by the pressure of the air in the con- g5
ducting-pipe e and in the reservoir B.. The
rods of piston ! carry three valves, one of
which, n, is adjusted soas to control the porti,
leading tooneend of the brake-cylinderand its
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exhaust-port p, another, #', to control the port roo

g, leading to the other end of the brake-c¢ylin-
der and its exhaust-port ¢, while the third
valve, o, controls the port d, which leads from

the plessme in the reservoir, so that a gleaber | the valve to the reservoir B. The port (or
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pipe /) leading from the reservoir tothe valve-
chamber C is always open, so that the press-
ure in the reservoir is constantly maintained
on the upper face of piston /.

The devices thus far described embody the
first point of the invention,and operate as fol-
lows: Air nnder the desired pressure passes
from main or conducting pipe a through pipe
b, (and finding the valves of C in the position
shown in Figs. 2 and 3,) enters pipe j, passes
thence into brake-cylinder A, and,forcing the
piston thereof to the opposite end of the cyl-
inder, (if it is not already in that position,)
takes off the brakes. The air also passes by

15 pipe eto the reservoir B, and thence by pipe

7 to the valve-chamber C on the opposite side

of piston 7, from which it originally entered

~valve-chamber C. As the pressure 1s now
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equal on bothsides of the piston/of the valve-
chamber, the valves are in equilibrinm and
will not move; but when the engineer desires
to apply the brakes he reduces the pressure

in main or conducting pipe a, which of course

reduces the pressure on that side of piston /.
This disturbs the equilibrium of the valve,
and as the pressure in the reservoir, and con-
sequently that on the opposite face of piston
l, is greater than on the side next the main
conducting-pipe a, the piston I moves down,
(or over, as the case may be,) causing valve
n to connect port ¢ with the exhaust p, valve
o to close port d, leading to reserveir B, and
to open port g, leading from the valve-cham-
ber C to the opposite end of brake-cylinder
A, whereupon the compressed air from res-
ervoir B passes by pipes f and 4 to cylinder A,
and forcesoverits piston, applying the brakes.

The application of the brakes of course re-
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duces the pressure inreservoir B. When the
brakes are to be taken off or released, the en-
gineer increases the pressure iIn main pipe «
until it exceeds the pressure in the reservoir,

~ whereupon, the pressure on the piston/{of the
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valve, or in thatside of the valve-chamber C,
being greater than on the opposite side, the
piston { moves back into its former position,
(shown in Figs. 2 and 3,) carrying with it the
valves n#’ 0, uncovering the ports d ¢, and con-
necting port ¢ with the exhaust ¢, permitting
the compressed air to pass by pipe e to the
reservoir B, and by pipe s to the cylinder A,
taking off the brakes,as hereinbefore specified,
while the air from the opposite end of the
brake - cylinder A escapes through pipes 7,
valve #/, and exhaust-port ¢. To this part of
the invention pertains the means by which the
control of the brakesis givento the conductor
as well as tothe engineer, and this consists 1n
2 valve, ¢/, placed on the main pipe a at any
convenient point, to which is attached a con-
ductor’s cord, so that he may at will operate

the valve so as to reduce the pressure in the

main pipe «, and thus apply the brakes, a
hereinbefore specified. -

The next feature of the invention is the
means whereby the brakes of any one or more

of the cars may be applied without applying
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the brakes of the remaining cars. TFor this
purpose the end of the valve-rod m (see valve-
chamber C, Fig. 3) is extended through the
valve #/, and provided with a cross-bar, ¢, to
which is attached one end of a spiral spring,
s, the opposite end of said spring being at-
tached to a stirrup or yoke, ¢, from which a
rod, m/, passes through a stuffing-box, o', on
the valve-chamber C, and engages in a slot ov
oblong hole, p? ina radialarm, p’. Theradial
arm p’ (which is hinged, as at ¢*, and held 1n

position by a_spring, ¢°, for purposes which

will hereinafter appear) terminates atone end
in a spurred disk, ¢, which is keyed to and
operated by a rod, If, suitably journaled, ex-
tending under the car, and provided with
cranks H H. DBy turning the cranks H and
rod I the spurred disk ¢'is rotated, and with
it the radial arm 9, to bring the desired ten-
sion or compression on spring s, and the
spurred disk and radial arm p" are then locked
in position by a suitable dog or holding-pawl,
B’. Inits normal condition the spring s1sin-
operative, leaving the piston [ of the valve-

' chamber C to be balanced by the equal press-

ure of the air on both of its faces and to move
readily when the equilibrium is disturbed; but
in proportion as the radial arm 7’ 1s raised in

manner as hereinbefore specified and press-

ure brought to bear on the spiral spring s
will the valve resist the pressure of the air in
the reservoir B, and the greater will be the
reduction of pressure in the main pipe « nec-

essary to cause the valve to move and open the

pipe & leading to the brake-cylinder A but if
the radial arm be lowered and the spring s be
in tension, then a corresponding less redue-
tion will he necessary to operate the valve than
when in its normal condition, thereby increas-
ing the range in pressure to operate the valve.
Therefore, when the brakes on any given car
or any group of cars are to be set without
applying the remainder of the brakes, the
springs s of the valves (of chamber C) of such
cars are left without tension or compression,
so that the piston { will move on the slightest
reduction of pressuare in maln pipe «, while
the springs s of the valves in chamber C on
the remaining cars are compressed more or

less, so that a greater reduction of pressure

in main pipe « is required to operate them
than is required for the first mentioned. It
will be evident that by grading the compres-
sion of springs s the brakes can be applied
singly in succession or by groups 1n succes-
sion at the will of the train officers. It 18 also
evident that if the spring s, after being com-
pressed, was allowed to act continuously upon
the valve in valve-chamber (, Fig. 3, there
would comeatime when the pressure in reser-
voir B (and the upper partof the valve-cham-
ber C) so approached the pressurein the main
pipe a that the power of thespring would draw
up the valves, close the port g,andtake oif the
brakes.” To prevent this, I provide devices
which relieve the valve of the action of spring

| s as soon as it is first overcome by the re-
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‘Thereinbefore described,
the parallel bars «" w" to move in the opposite
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duced pressure in main pipe a, which deviees
- may be of the general character of those which

I will next describe. The radial arm ', which
is pivoted to its spurred disk ¢’ and held in
position by a spring, ¢°, as before specified,
is provided on its outer end with a wheel,
which engages between the traveling pdmllel
bars w'. (See Figs. 1and 3.) These parailel
traveling barsw’ w’ are placed a distance apart
abont equal to the diameter of the wheel 7/,

and have at their forward ends inclines which

will engage the wheel on the end of the radial
arm ', ‘Whether the same be above or below
the plane marking the space between the bars
w' w', and sald bars are secured to and move
with a bent rod, 1/, attached to the piston-rod
i, and supported at its free end by a bearing,

4", through which it moves and in which it is

adjustable by means of a set-screw, . By
means of theset-screw #', which may be phc*ed
in either of a series of holes in the bearing 7,

the rod 7' may be raised or lowered to chanﬂe'

the plane which the traveling bars w" ' move
and to adjust them with relation to the outer
end of radial arm p’. If, now, the springs s
of the valves in valve-chamber C have been
compressed by elevating the arm 9’ so as to
require a greater reduction of the pressure
in the main pipe & to move the valve, as

soon as thevalve ismoved and the compressed
air from the reservoir I3 passes by pipe/ into
the cylinder A, on the commencement of the -

stroke of the piston to apply the brakes the

movement of the bent rod f’ will carry with

it the traveling bars 2" w', which engage the
end of radial arm p/, and prevent it from ris-
ing to again compress the spring or will force
it down (as the case may be) to take the com-
pression off of the spring and prevent its fur-
ther action when the pressure in the reservoir
I3 falls or approaches that in the main pipe «.
The traveling bars are first intended to reduce
the spring s to its normal condition, or by
raising the plane of motion of the traveling
bars, which will place the spring s slightly in

compression, and then operate valve to ap-

ply but a small pressure on piston of brake-
cylinder, as when the engineer wishes to ‘‘slow
up,’’ the raising is done by set-screw . The
TevVerse movement of the piston in brake-eyL
inder A, when the brakes are taken off as
will of course cause

direction and release the radial arm p’, which,
rising, will restore the compression of the
spring and the consequent upward draft on
the piston <.

In the foregoing description of these 1n-

creased pressure and locking devices I have.
spoken of the spring s as a spiral, and the

force as applied by compression, but it is evi-
dent that a spring of another character may
be employed, and that the pressure may be
applied by tension instead of compression;
and that other locking devices than the trav-
eling bars w' w', engaging the end of the ra-

[

dial arm p’, may be used to counteract the
force of spring s when the piston of brake-cyl-
inder A is first moved in applying the brakes.
The pressure used to apply the brakes is
much greater than that required to release
l}hem, and therefore to save in the quantity of
air used to release the Dbrakes, as well as to
prevent in a great degree the leakage around
the piston and packing of cylinder A while
the brakes are being released, I arrange in

the line of pipe s a reducing-valve, K, which

may be of any of the several well-known and
sultable -constructions. In the present in-
stance it 1s shown as having somewhat the
form of a safety-valve plovlded with a lever
and a sliding weight, but no claim is herein

made to the said censtruction, as 1t 1s espe-

cially reserved for the subject-matter of an-
other patent. A reducing-valve is also valu-
able 1n air-brakes, not only In the position
shown in Figs. 1 and 2, and for the purpose
before specified, but 1s of great value when
arranged on the pipe &, (or between the pow-
er and the piston in applying the brake,) to
permit a change 1in -the force applied to the
brake when the car is loaded and when it is
empty, and I wish the following matter to be
understood as applying to it when so placed
as well as when located in the 13031131011 shown
in Figs. 1 and 2.

I—men thus set forth the nature and ad-

vantages of my invention, what I claim, and
deswe to secure by Letters Patent, is—

1. In an air-brake apparatus, the combina-
tion of a brake-cylinder, a reservoir, a main
air-supply, and a valve arranged with rela-
tion thereto so as to release the brakes by an
increase in the main air-supply, and apply
them by decreasing the same, as and for the
purposes set forth.

2. Inan air-brake apoaratus, the combina-
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tion of a brake-cylinder, a reservoir, a m“un -

air-supply, an Interposed valve - clmmbel
piston arranged in the valve-chamber so than
its opposite heads aresubjected the one to the
pressureinthemainsupply-pipe and the other
to the pressure in the reservoir, valves actu-
ated by said piston, air-pipes which lead to
opposite endsof the brake-eylinder, and pipes
leading from the valve-chamber to the reser-
voir, one of said pipes being provided with a
check valve, Substdntml]y as and for the pur-
DOSES Speclﬁed -

3, In an air-brake apparatus, the combina-
tion, with an air-reservoir, a brake-cylinder,
and a main alr-sapply, of t-he valve-chamber
having the two ports leading to the reservoir,
the tw ports leading to the brake- Cy]mder

and the exhaust-port, and the piston having the

three slide-valves which control said parts,
substantially asand for the purposes specified.
4. In an air-brake apparatus, the combina-

‘tion of a brake-cylinder, a reservoir, a main

supply-pipe, a valve-chamber provided with

- valvesactuated by disturbing the equilibriam

of pressure in the reservoir and main supply-
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pipe, and a conductor’s v alve located on the | with a balanced valve, of an auxiliary spring,

main supply-pipe, Substantmllv as and for the
purposes specified.
5. In an air-brake apparatus, the combina-

tion of a brake-cylinder, a reservoir, a main
supply-pipe, a valve-chamber provided with
avalveactuated by disturbing the equilibrium
of pressure in the mainsupply-pipe and reser-
volr, a spring-resistance for increasing the re-
sistance of the valve to pressure in the reser-
voir, and a locking device for restricting the
action of the spring, substantially as and for
the purposes Spe(31ﬁ6d

6. In an air-brake apparatus, the combina-
tion, with a balanced valve, of an auxiliary
spring, an adjustable radial spring-arm, and
traveling loeking-bars actuated from the pis-

ton-rod of the brake-cylinder, substantially as |

and for the purposes specified.
7. In air-brakeapparatus, the combination,

May, 1884.

a radial spring-arm for increasing or decreﬂﬁ-_
ing the power of the auxiliary spring,and ad-
Jnsmble traveling locking-bars actuated from

the piston-rod of the brake- cylinder, substan- 25
tially as and for the purpose specified.

8. Inanair-brake, the combination,with the
air-supply pipe, the brake-cylinder, and pipes
leading to opposite sides of the piston there-
of, of a 1‘educlnﬂ' valve interposed between the .30
air-sapply and brake- cylinder and opening in-
wardly toward the latter, Substantially as Set
forth and described.

In testimony whereof I affix mysignature, in
presence of two witnesses, this 17th day of 35

. ROBERT M. McKINNEY.
Witnesses:

JAMES M. NEVIN,

JOHN N. WHITE.




	Drawings
	Front Page
	Specification
	Claims

