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Lo all whom Tt muay conceri:

- Unrrep StATES P

EDWIN €. NICHOLS, OF TOPEKA, KANSAS.

CAR-BRAKE.

SPECIFICATION forming part of Letters Patent No. 607,069, dated J uly 12, 1898.
' | Application filed December 17, 1897, Serial No. 662,332, (No model)

Be it known that I, Epwin C. NICHOLS, a

~citizen of the United States, residing at To-
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peka, in the county of Shawnee and State of
IKansas, have invented certain new and use--
ful Improvements in Car-Brakes; and I do
hereby declare that the following is a full,
clear, and exact description of the invention,
such as will enable others to make and use the
same, reference being had to the accompany-
Ing drawings, forming a part of this specifi-
cation. -

My invention relates more particularly to

that class of brakes which are operated by
compressed air and commonly applied to rail-
way-cars.

My invention has for its objects, first, the

control of the air-brake when applied to brake
the car-wheels, so as to retain the pressure of
air in the storage-tank, and, second, to sepa-
rate the detachable parts of the brake-cylin-
der upon the bed-plate.

Myinvention consists in the novel construe-

tion and combination of parts, such as will be
first fully described, and specifically pointed
out in the claims. |

Inthe drawings, Figure 1is a side elevation

of the tender and broken portions of the en-
gine and railway-car, respectively, of a train,
showing the improved brake applied to the
wheels of the forward truck of the car, the !
compressed - alr storage -tank on the tender
and the series of pipes extending from the
sald tender to the cab of the engine, the air-
conducting pipe connected with the brake-
cylinder and with the storage-tank, the air-
compressor pump on the engine, and the con-
ductor connected with said pump and the
storage-tank.
ward truck of the car, and Fig. 3 is a side ele-
vationof the truck, showingthe improved air-
brake applied thereto and a portion of the
truss-bar opposite one of the brake-cylinders
broken away.
view of the car-truck, taken upon the line z x
of Iig. 2, showing an end view of the brake-
cylinder and the transverse guide-bars. TFig.
518 a vertical sectional view of the brake-cyl-
inder, showing the brake - pistons and pis-
ton-rods and shoe - releasing springs, also
showing the brake-shoes and showing broken
portions of the car-wheel,

Fig. 2 is plan view of the for-

Hig. 41satransverse sectional

Fig. 6 is a plan

N

view of the brake cylinder and shoes as in
Kig. 9, showing the separate flanges on the
separate parts of the cylinder or case. Tig. 7
18 a transverse view of the brake-cylinder,
taken upon the line y y of Fig. 6, showing
the guides on the piston-rod.

Similar letters of reference indicate corre- -

sponding parts in all the figures.

In the drawings,to which reference is made,
A represents the locomotive or engine.

¢ 18 the steam-boiler, a’ the cab, and ¢ the
steam-dome; I3, the tender, and C the car,
which are upon track-rail ¢, the car being
coupled with the tender and the tender with
the engine, as in the usual railway-train.

D represents .the forward truck of the car
C, and d the truck-frame, which supports the
weight of the forward end of the car.

In the various illustrations I have shown
the triple axle-truck which is commonly em-
ployed, in which d' is the front axle and d?
* the car-wheels on said axle, d® the rear
axle and d* d* the car-wheels on said axle, and
¢’ the intermediate axle and d° d° the car-
wheels upon said axle. The respective car-
axles are journaled in suitable Iubricating-
boxes in the lower part of the hangers (",
which are connected at their upper ends with
the truck-frame d in the usual manner. On
the axle d' and between said box and wheel
d*® is a loosely-connected bearing or plate ds,
and upon the other axles d® d® and upon side
of the truck are the respective plates d? d*,
which are the same as the plate d5. Upon
the npper side portion of the plate d® is hung
the upper horizontal end portion /' of the
ordinary truss-bar F, which end is secured to
the plate by the pins f? /% which enter the
openings fin the bar ¥. From the point of
connection with plate d® said bar is bent at
an angle and a portion f? extended a short
distance below the line of the axled and then
bent at an angle and a portion f° extended
horizontally in the direction of the plate d?
on the axle ¢°, and at a point near said plate
a portion f* of said bar is bent upwardly at
an angle to the portion f°and extended over
plate d’ and thence downwardly upon the
other side of the axle d® to a point in line
with the horizontal portion f2 of the said truss-
bar I, and a portion /% extended horizontally
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d*to within a shortdistance of said plate, and
a portion % bent in an upward direction to
the line of the top of the plate d'% and a por-
tion 7 bent in a horizontal direction and ex-
tended to the line of the farther edge portion
of said plate, the connection with each plate
° d° being made with pins in the same man-
ner as with the end /' of beam If, so that a
resistance to any strain on the car-axles 1s
afforded in the longitudinal direction of the
truck. Upon the other side of the truck D
is a truss-bar F', which is secured to plates
mounted on the other ends of the respective
axles d' d® d? and having the longitudinal
portions f° 72 which are the same as and are
directly opposite the respective parts /° /° of
the bar F, the construection of said bar being
precisely the same as the bar T

G (& are spiral springs which are connected
with the upper edge of the truss-bar I, near
the upwardly - inclined portions 2 f*, which
springs extend upwardly beneath the under
edge of the truck-frame A and support the
weight of the truck-frame and the forward
end of the car C. Said springs G G are placed
near the bent portion of each truss-bar which
is adjacent to each car-axle and upon both
trass-bars. A portion > of the horizontal
portion ' of the truss-bars extends down-
wardly from the lower edge of said bar a dis-
tance slightly in excess of the ordinary width
of said portion 7' of said bar and a short dis-
tance each way in the longitudinal direction
of the said truss-bar from a point on said por-
tion 7’ of said bar equidistant from the re-
spective bent portions f? f*. DBetween the
bent portions f* f%of the bar FF isa downward
extension f?of the horizontal portion f*,which
corresponds in length and width to the por-
tion < of the portion /® of the same bar K.
Upon the other side of the truck D and ex-
tending below the lower edge of said beam,
opposite the portion *, isa downward exten-
sion 1 (see Fig. 4,) which is the same in
length and width as said portion /7, and from
the lower edge of the portion 7° of the said
bar is a downward extension which 18 pre-
cisely the same as the extension f” of truss-
bar F. With the lower edge of the portion

so % of the horizontal portion f° of the bar I is
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connected one end of bed-plate H, the other
end of which plate is extended in a transverse
direction to the truck -frame and connected
at the other end with the lower edge of the
portion 71 of the horizontal portion f° of the
bar K.

Upon the bed-plate I, on the inner side of
the portion f° of bar If and between the re-
spective car-wheels d* % is arranged the car-
brake cylinder or case I. Said cylinder or
case I is comparatively short in length and
is in two separate longitudinal parts 2 7.
Upon the upper portion of the part 2 of said
cylinder is a flange 2%, which extends the
length of said cylinder, and upon the upper
portion of part 7' is a flange 2%, both of which
flanges are secured firmly together by the

| bolts ¢°, which pass through Dboth flanges.

Upon the under side portion of each separate
part of the case or cylinder I is a flange 7°,
which are secured together by the bolts 2
(see Tig. 4) in precisely the same manner as
the flanges 4* ¢4, said separate flanges having
the musual rubber gaskets ¢* between each
flange, so as to insure an air - tight joint.
Upon one side of the cylinder or case 11s a
plate or casting 7%, which extends the length
of said cylinder and from the bed-plate H the
same distance in a vertical direction as the
flanges % 7* and is secured to the outer side
portion of said cylinder by the web 7°. (See
Figs. 4 and 6.) Upon the other side of the
cylinder I is a plate 2% which is precisely the
same in length and extends the same height
above the bed-plate I as the plate 27 and 1s
connected with the adjacent side of the cyl-
inder by means of a web¢®. The ends of the
cylinder or case I are each in two parts 2! 4!
and 2% ¢ and cast integral with the respec-
tive sides of the said brake-cylinder.

FFrom the point ¢! within the cylinder or
case I, which is equidistant from the respec-
tive ends ¢'* 21 of said cylinder, the sides of
the cylindrical opening %%, extending from
said point 7'° to the inner side of the end 2"
of said cylinder, incline downwardly at an
angle to the horizontal line of the outer side
of said cylinder. The inner side of the end
1 deseribes a line at right angles to the lines
of the sides of said cylindrical opening 2'.
From the point 2! in the direction of the end
115 the sides of the eylindrical opening '° are
inclined downwardly and extend to the Inner
side of the head ¢ in the opposite direction
to and at the same degree of inclination from
the horizontal line of the outer side of the
cylinder as described of the cylindrical por-
tion 717 of said cylinder. 'The inner side of
the head ¢%° also describes a right angle to the
lines of the sides+'. Within the portion of the
cylinder having the inclined sides 2'" is a pis-
ton I, and within the portion of the cylinder
having the inclined sides /% is a piston K.
With the piston K is connected one end of a
piston-rod %, the other end of which piston
extends through an opening +* in the end 2"
of the cylinder I, which opening is slightly
larger than said piston-rod for the purpose
hereinafter deseribed. On the side of the
piston-rod & opposite to the head 2'* of the
cylinder is a longitudinally-extended guide-
lug &%, and in the inner portion of the said

-end ' is a groove k*, which receives the lug

:%.  Upon the other side of the piston-rod £

is a Iug &%, and on the inner side of the end
of said cylinder a groove /%, which are in line
horizontally with the lug &% and groove i~
The piston-rod £’ is provided with a lug and
the side 7% of said cylinder with grooves in
the same manner as described of the end '/
of the cylinder and its piston-rod £. With
the other end of the piston-rod k& is connected
rigidly the shoe L, which consists of a curved

| plate orcastingl, the bearing-surface of which
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shoeiscurvedinthe arcof the circle described
of the periphery of the wheel ¢?, said shoe be-
ing of sufficient length to obtain a firm bear-
Ing upon the wheel. |

Within the portion of the eylinder having
theinclined innerside portion2'%is a piston X',
which is the same as the piston K and with
which is connected one end of a piston-rod
k', which is the same in length as the piston-
rod /&, and which rod extends through an open-
ing 2* in the end 4 of said cylinder and is
provided with a brake-shoe 1. at the other
end of said rod, which bears against the pe-
riphery of the wheel d° in precisely the same
manner as described of the piston-rod % and
the shoe L.

Between the piston K and the inner side of
the end 2'* of the eylinder I is a spiral spring
M, which extends around the piston-rod K
and bears against the said piston with suffi-
cient force to throw said piston in the direc-
tion of the intermediate point 7' within the
cylinder away from the end #1* to a deseribed
normal position when at rest. Between the
piston K’ and the inner side of the end ¢ is
a spiral spring M’, which is the same in ten-
sionasspring M and is also upon the rod %’ and
performs the same office as the said spring M.

The cylinder Iis secured to the truss-bar F
by the nut-bolts n, which extend through the
truss-bar and the upper portion of the verti-

cal plate ¢° in the said eylinder, and also by

the nut-bolts »n', which extend through the
sald plate ¢° near its lower edge and also
through the truss-bar F. With the upper
edge of the truss-bar F is connected one end
of a strip or plate O, the other end of which
plate extends in a transverse direction to the
sald cylinder I and over the plates 48 71 and
Is connected at the other end with the upper
edge of the truss-bar I on the other side of
the truck D. A separate plate O’ also extends

from the truss-bar F {0 the truss-bar F' over
the cylinder I and at a short distance from

the plate O. In the side of the separate por-
tion ¢’ of the cylinder I is a serew-threaded
opening p, in which is fitted the screw-thread-
ed end portion p’ of a pipe P, the other end
of which pipe extends to a position which is
equidistant from the opposite sides of the
fruck and is provided with a four-way joint
(See Iig. 2.) TUpon the other side of the
truck D and secured to the inner side of the
truss-bar ' is a brake-cylinder I’, which is
precisely the same in construction as the
brake-cylinderIand the brake-shoes of which

“bear upon the periphery of the respective

60

t0o the truss-bar Fin like manner.

wheels d? d° of truck D. TUpon the same side
of the truss-bar as the brake-cylinder I and
between the respective wheels d® d*is a brake-
cylinderI®, which is precisely thesame in con-
struction as the brake-cylinder I and secured
Upon the
inner side of the truss-bar F' and secured
thereto between the respective car-wheels
d°is a brake-cylinder I°, which is precisely

I der I and‘secured to the truss-bar F’' in like

manner. W.ith the four-way joint p* of pipe
P is connected one end of a pipe p%, the other
end of which pipe is connected with the eyl-
inder I' in the same manner as described of
the pipe P with the cylinder I. With the
four-way joint p* is connected one end of a
pipe p°, the other end of which pipe extends
to & position in line transversely with the re-
spective cylinders I? I® and is connected with
a four-way joint pb. With the four-way joint
p° is connected a pipe p7, which is connected
with the cylinder I® in the same manner as
the pipe p’ with the cylinder I, and with the
four-way joint p°is also connected a pipe p8,
which is connected with the cylinder I3as de-
scribed of pipe p* with the eylinder I. With

‘thefour-way joint p®isconnected oneendofan

air-supply pipe p?, the other end of which pipe
is extended to a position near the forward end
of-the car Cand provided with a compressed-
air coupling p' of the well-known construc-
tion. -

Upon the engine A and secured to the side
of boiler ¢ is an air pump or compressor R.
Above said compressor and secured to the
sald boiler is a steam-cylinder of the motor
S, the piston-rod s of which motor is con-
nected with the piston-rod of the air-com-
pressor R. On the side of steam-cylinder S
1S a steam cut-of
slide-valve, the valve-rod s* of which is oper-
ated by the lever s% pivoted at one end to
the said valve-rod and at a point between

both ends to a support st, extending from the
cylinder S.

The other end of valve-rod s?
extends to the piston-rod s and is operated
by lugs s° on the piston-rod s in the well-
known manner. Withthe steam-valve check
s’ is connected one end of pipe: s, the other
end of which pipe is connected with the
steam-dome ¢’on the engine. With the educ-
tion-opening to the compressed-air cylinder
R is connected one end of a pipe r, the other
end of which pipe is connected with one end
of the flexible pipe ' near the forward part
of the tender B, which is in two parts and
provided with a compressed-air coupling 72
With the other end of the flexible pipe 7’ is
connected one end of a pipe 73, the other end

of which pipe extends within the bottom of

the compressed-airstorage-tank b ontender B.

Within the cab ' on the engine A is a two-
way valve or cock 1. With one end of said
cock 1s connected one end of a pipe ¢, the
other end of which pipe extends to and is
connected with one end of a flexible pipe 7,
which is in two parts and connected by the
compressed-air coupling .
end of the flexible pipe ¢'is connected a pipe

t*, which extends within the compressed-air

storage-tank 0 at the bottom of said tank.
With the other portion of valve T is connected

one end of an exhaust-pipe !, which extends

a short distance from said valve and is bent
at right angles, as at 5, and a portion of said

the same in construction as the brake-cylin- | pipe extendedin a downward direction toward

3
¥

valve s having the usual
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the floor of the cab o' and is open at its lower
end. In the exhaust-pipe !, a short distance
from the valve T, is a cut-off orexhaust valve
5, With the portion of pipe ¢* between the
valve T and ?° is connected one end of a pipe
?, the other end of which pipe extends to a
position near the flexible pipe ¢ and is con-
nected with one end of a flexible pipe 9,
which is in two parts and provided with a
compressed-air coupling #**.  With the other
end of pipe ¥ is connected one end of a pipe
{1 which pipe extends beneath the tender B
and extends to and is connected with the

~other end of the flexible pipe p”, having the
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coupling p near the forward end of car G,
and which pipe p® is connected with the re-
spective Drake-cylinders I 1' I' I® heretofore
described.

In like manner as described upon car C
other cars may be coupled to said car pro-

vided with my improved ecar-brake and a pipe

connected with the pipe P and said pipe ex-
tended to another car and connected with the
air-conducting pipe to the brake-cylinders
through flexible pipes, as described of the
flexible pipes ' ' 1% and in this manner an
entire train composed of a number of cars is
under the control of the brakes.

In the operation of the improved brake the
steam from the steam-dome a® on the engine,
which is superheated steam, passes to the
steam-cylinder of motorS on the side of boiler
. 'The motor S actuates the air-compressor
R, and the compressed air passes through
pipe * direct to the compressed-air tank 6 on
the tender B, and a degree of pressure main-
tained in said tank from energizing volumes
of compressed air received from compressor
R sufficient to be utilized upon the instant
and with power adequate to be exerted in

~each brake-cylinder between the wheels of

RO
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the trucks of one or more cars with corre-
sponding impulse and the degrees of force of
the compressed air on the tank 6. The pres-
sure, therefore, of the compressed air in tank
b is also extended through pipe ¢ to the valve
T in the cab a’ of the engine and within con-
trol of the engineer when required for the in-
stant action of applying the brake to check
or completely stop the movement of the car-
wheels, and thus the movement of the train.
In order to apply the brake mentioned, the
valve {*isclosed. The valve T is then opened
the proper extent, and the compressed air
passes through the pipe #’, thence through
the pipe t* to the pipe p® beneath the car C,
and thence to the respective brake-cylinders
I between the car-wheels d° d* through the
pipes p° and P, and the compressed air ad-
mitted to eylinder I exerts a pressure corre-
sponding to that in tank 6 upon the opposing
sides of the pistons K I, and foreing said
pistons in an opposite direction, and through
the brake-shoes L L' upon the peripheryof the
wheels d* d% compressing the springs M M’
in the movement.

At the same time the |

¥

‘tothe car-axles to move the train.

4 807,069

compressed air enters the brake-cylinders I’

-I? 1% and exerts the same degree of air-pres-

sure upon the opposing pistons in each one
of the respective brake-cylinders asdescribed
within the brake-cylinder I, thus throwing
the power upon all the wheels of the truck
D. In this action of the pistons M M’it will
be observed that the positions of the piston-
rods & &' of brake-cylinder Iand also in each
brake-cylinder are below a line horizontally
extended through the axis of the car-wheel
and the brake-shoes comparatively a short
distance above the track-rail ¢, and that when
the force of the brake-shoes L L' is brought
by the action of the compressed air upon the
respective car-wheels the lines of force are
downward in the direction of the track-rail
and at an angle to the lines of force applied
Upon the
instant that the movement of the train or car
ceases the valve T is closed and valve {° on the
cab ' opened, and the compressed air in the
brake-cylinder I and also each brake-cylinder
on the track returns throughthe same supply-
pipef’and exhaustthrough the pipe?*. When,
however, the brakes are required to be kept
upon the car-wheels for any considerable
length of time and with all the pressure ot
the air obtained from the compressed -air
storage-tank b, with the air-compressor at
work and with the valve 1' open, and 1t 1s
desired to reduce the pressure in the brake-
cylinders, the valve T is closed and the ex-
haust-valve ?° is opened in a slight degree,
which action of the valve ¢’ releases the brakes
upon the car-wheels and permits the moving
car to receive an increased degree of speed,
but which speed may be instantly checked
by closing the valve £® and opening valve T,
and the pressure of air within the com-
pressed-air storage-tank is at once commu-
nicated to the air within the brake-cylinder
and the brakes applied to the wheels.

The action of thesprings M M’ in the brake-
cvlinder I and also within the other brake-
cylinders exerts a power upon the respective
pistons K X’ and throws said pistons toward
each other to a normal position in the brake-
cylinder and the brake-shoes away from the
car-wheels in readiness to be again operated
by the compressed air. It will be observed
that the position of the brake-shoe when
thrown from the car-wheel is within a short
distance of the wheel, so that its action when
required is immediate. In these movements

of the brake-shoes an accidental change of

position of the brake-shoes L. 1" is prevented
by the guide-lugs %' %k*® in the piston-rod k&
and upon the other pistons of each brake-
cylinder.

In order to separate the parts of brake-cyl-
inder, the nut-bolts are removed from the up-
per and lower flanges of the brake-cylinder 1
and the separate part 2 moved in the bed Il a
suitable distance from the other part 2, thus
affording a convenient access to the pistons
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of the brake-cylinder for the purposes of re-

pairs.

Having fully desecribed 11:13? invention, what
I now elalm as new, and desire to seeure by
Letters Patent, is—

1. In a car-truck the combination with the
car wheels and axles of truss-bars on opposite
sides of said truck connected with the car-
axles, transverse bed-plates connected with
sald truss-bars, brake-cylinders on said bed-
plates, between the opposing car-wheels each
brake-cylinder having separate pistons and
piston-rods and a spring between each piston
and the head of said brake-cylinder, brake-
shoes on the outer ends of said piston-rods
adapted to contact with the respective car-
wheels, a compressed-air storage-tank and an
air-compressor, and & motor connected with
and actuating said air-compressor separate
air-conducting pipes connected with said stor-
age-tank one of which pipesleads toandiscon-
nected with said air-compressor and the other
with one end of a brake-controlling two-way
valve or cock an air-exhaust pipe connected
with the other end of said two-way cock an
alr-exhaust valve in said exhaust-pipe and a
separate pipe connected with said exhaust-
pipe. between the brake-controlling and ex-
haust valves at one end and with the brake-
cylinder at the other end at a point between
the opposing pistons as and for the purpose
deseribed. |

2. In a car-truck, the combination with the
truss-bars, upon both sides of said truck, hav-
ing a downwardly-extended portion, of a bed-
plate extending between the opposing car-
wheels of said truck, and connected with the
lower edges of the respective downwardly-
extended portions of said truss-bars, and a
brake-cylinder mounted upon said bed-plate,

having separate detachably-connected parts,
one of sald parts being detachably secur ed
to one of said truss-bars, and the other part
adapted to be moved upon said bed-plate for
the purpose described.

3. The combination with an engine and its
tender and a car connected with the tender,
of a car-truck having car-wheels, truss-bars
upon each side of the truck, a brake- cylin-
der interposed between the car-wheels in line
with each other and connected with one of the
truss-bars, said brake-cylinder having sepa-
rate pistons and piston-rods, and the inner
side portion of said cylinder extending in the
direction of the cylinder-heads in separate
downwardly-inclined planes and at opposite
angles to each other, and brake-shoes upon
the outer ends of said piston-rods, a com-
pressed-alr storage-tank upon said tender
and separate conductors of compressed air,
one of which conductors is connected at one
end with said storage-tank and the other end
extended within said engine and provided
with a brake-operating valve, an exhaust-

pipe connected with and extending from said

brake-valve at one end, an exhaust-valve in
sald exhaust-pipe an air-compressor upon the
engine and a motor, and a conductor of com-
pressed air connected with said compressor
and also with said compressed-air storage-
tank and a conductor of compressed air con-
nected at one end with said brake-cylinder at
a point between the opposing pistons, and the
other end with the said exhaust-pipe- at a

point between the brake-operating and ex-

haust valves for the purpose described.

EDWIN C. NICHOLS.

Witnesses: |
E. K. CARPENTER,
J. I{. HUDSON.
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