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OFFICE.

WARREN §. JOHNSON, OF MILWAUKEE, WISCONSIN, ASSIGNOR TO JOHNSON
ELECTRIC SERVICE COMPANY, OF MILWAUKEE, WISCONSIN, A CORPO-

RATION OF WISCONSIN.

APPARATUS FOR APPLYING FLUID-PRESSURE.

SPECIFICATION forming part of Letters Patent No, 696,905, dated Aprii 1, 1902.
Application filed August 9, 1800, Serial No. 26,349, (Nomodel,)

Lo all whom it may concern:

Be it known that I, WARREN S. JOHNSON, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and State
of Wisconsin, have invented certain new and
useful Improvementsin Apparatus for Apply-
ing Fluid-Pressure, of which the following is
a specification, reference being had to the ac-
companyingdrawings,forminga part thereof.

The main object of my invention is to de-

- terminately apply fluid-pressure in varying
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degrees to the
of work. | .
It consists in the novel construction and ar-
rangement of parts hereinafter deseribed, and
pointed out in the claims, for the accomplish-
ment of the above-stated object. |
While the invention may be applied to va-
rious uses, and I do not wish to be understood
as limiting myself to any of such various uses

performance of various kinds

to the exclusion of others, for the purpose of

illustration the invention is shown and par-
ticularly described as embodied in air-brake
apparatus for railway-cars. |

In the accompanying drawings like letters
designate thesame partsintheseveral figures.

Figure 1 is a vertical longitudinal section
on the line 1 1, Fig. 3, of one form of fluid-
pressure-controlling mechanism embodying
my invention. Fig. 2isa plan view and hori-
zontal section on the line 2 2, Fig. 1.
i8 an end elevation and vertical ecross-section
on the broken. line 3 3, Fig. 1. Fig. 4 is a
plan view of the operating-handle, index, and
scale for applying the fluid-pressure by pre-
determined degrees; and Fig. 5 is a general
view in side elevation, on a reduced scale, of

the pressure-controlling mechanism as ap-

plied to air-brake apparatus on a railway-car.

Referring to Fig. 5, which shows the appa-
ratus embodying myinvention as constructed
forand applied to air-brake apparatus on rail-
way-cars, A 18 a tank or reservoir for holding
compressed air. Bisa pipe or hose coupling,
C a cut-off valve, and D an inwardly-opening
check-valve for connecting said tank with an
air-compressor,a tank on another car,or other
source of compressed-air supply. E is the

| nected by

bular stand attached to the platform or
~of the car at each end thereof directly over

| sure-controlling device.

Fig. 3|

supply-pipe, arranged lengthwise of the car

underneath the floor and connecting said so

tank, through a branch ¢, with the pressure-
controlling device F at each end of the car.
It is provided adjacent to said controlling de-
vice with cut-off valves G, the stems of which

are accessible through openings in the plat- 53

forms or floor of the car. H is the service-
pipe, connecting said controlling devices
through a branch A with the brake-cylinder 1.
The piston-rod J of the brake-cylinder is con-
the usual or any )
(not shown) with the brake-shoes. K isa tu-

Hoor

the controlling device ¥, the operating stem

suitable means 6o

or connection of which projects upwardly 65

through or is accessible through an opening
In the platform or floor. T is a valve-operat-

Ing rod inclosed in said stand and provided

at 1ts upper end with a erank-handle M and

~at its lower end with a socket [, which engages

with the squared operating-stem of the pres-
The crank-handle
1s formed or provided with an index m, and
the cap or cover of the stand K with a cireular

70

scale /¢, as shown in Fig. 4, for indicating the s

oxact positions of the operating-handle M for
different degrees of service-pressure. The
cap of the stand is also provided with a stop
k" for limiting the movement of the handle

M in both directions at the proper points.

~ Referring to Figs. 1 to 3, inclusive, each
controlling device I comprises a case having
supply and service connections fand /' and di-
vided by a partition into two chambers N and
O; asupply-valve P, normally closing the port

S0

35

ninsald partition and provided withatubular

Stem p, which forms a waste-passage leading
from the chamber O to the atmosphere; a pis-

ton or movable part Q, fitted in the upper part

~of the chamber O and provided with a pad or
-waste-valve R, which normally bears against
‘the upper end of the stem p and closes the
‘waste-passage; a spring S, acting on the up-
‘per side of the piston Q in opposition to the
Q5
| for varying the tension of said spring. The

service-pressure in chamber O, and a serew T

i
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~ the piston Q, and at its lower end in a stu:

I0

15

tubular valve-stem p is guided ab its upper
end in a socket ¢, formed in or attached to
{f-
ing-box f* in the lower side of the case in line
with thé port n. A spring p’ tends to hold

the valve P up against its seat and the upper

end of the tubula,r stem p against the waste-

valve R. The expansible chamber O is pro- |

vided above the piston  with a detachable

cap or cover, which is formed with an inter- |

nally-threaded sleeve or nut 7°. 'T'he screw
T, whichisexternally threaded toengage with
the nut 73, ismade hollow to receive thespring
S and is formed at its upper end with a flange
¢, having inclines or cams ¢ on the under SIde,
a,nd Wlth a squared stem t*, which is fitted

into the socket / in the ]owe; end of the rod |

I., as shown in Figs. 3 and 5. The spring S

~is held in the hollow screw T, and its tension
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isadjusted by a bolt U,passingaxiallythrough
said screw and its squared stem and threaded
and provided with adjusting and jam nuts u

atits upperend. Thelowerend of the spring ,

bears against the head of said bolt, and its
upper end bears against a shoulder in the
secrew T. 'The head of the bolt U bears cen-
trally against the upper side of the piston Q.

A U-shaped yoke V, having a collar which |

loosely surrounds the head of the bolt U and
bears upon the upper side of the piston Q, is
cuided and vertically movable in grooves or
recesses in opposite sides of the nut /4. It
projects at its upper end above said nut and
terminates normally a short distance below
the flange ¢ on the screw T.

The OpE’JI&tIOH of the pressure-controlling

‘mechanism applied to air-brakeapparatus, as

hereinbefore described,isasfollows: Thetank
A being charged or supplied with compressed
air, the valve G at that end of the car from
which the brakes are to be operated being
opened, and the corresponding valve G at the
other end of the car being closed, the brakes
are applied with any deswed deg1 ee of pres-
sure by turning the handle M in the direction
indicated by the arrow 1 on Fig. 4 till the in-
dex m points to the number or division on the
scale & indicating the desired pressure. This
movement of the handle turns the screw T
into the nut f*, opens the supply-valve I?, and
admits compressed air from the pipe E into
the pipe II and brake-cylinder I. As soon
as the pressure in the brake-cylinder I, serv-

~ ice-pipe H, and expaunsible chamber Ois equal

535

tothat indicated by the index m on the scale &
it reactson the piston Q,compressesthespring

- T, and allows the valve I to be closed by the

6o

spring p’. Furtheringressofairfrom thesup-
ply-pipe K and reservoir to the service-pipe H
and brake-cylinder is cut off, and the brakes
are applied and held against the car-wheels
with a pressure corresponding with the posi-
tion of the operating-handle M and indicated
on the scale k. The pressure will be in-
creased in the brake-cylinder and the brakes
applied with greater force in any desired de-

696,905

ogree by 51mp1y turning the handle M farther to
the right in the dlre(.,twn indicated by the ar-
TOW 1 on Fig. 4, the degree of pressure in the
brake- cylmder and the force with which the
brakesareapplied beingdetermined by the po-
sition of the handle M, as indicated by the in-
dex m on the scale /.  In case of emergency
full reservoir-pressure may be admitted tothe
brake-cylinder and the brakes instantly ap-
plied with the greatest available force by turn-

ing the handle Mtotheextremeright. DBy this

. operatlon the inclines or cams? on the flange

70

15

will be brought into engagement with the

yoke V and w111 thus hold the piston Q) de-

| pressed and the valve I? open mdependently

|

of the spring S, the said inclines or cams and
the yoke V serving under these conditions as
a cluteh for rlmdly connecting the piston Q
and the screw'’. To release the brakes, the
handle M is turned to the left in the direc-
tion indicated by the arrow 2 on Fig. 4. This
reduces the tension of the spring and allows
the service-pressure to move the piston Q up-

ward, and thus cause the waste-valve R. to

uncover the waste port or passage in the
valve - stem- p.
brake-cylinder and service-pipe H is reduced
to that corresponding with the position into
which the handle M is turned, as indicated
by its index m on the scale £, the spring S,
reacting on the piston Q, will cause the valve
R to close the. waste port or passage and the
brakes will be held applied with any dimin-
ished degree of pressure corresponding with
the position of the handle M and indicated
on the scale 2. When the handle is turned
to the left against the stop &' into its initial
or zero position, the head of the bolt U will
be sufficiently elevated, with the serew 'L, to
remove the pressure of the spring S from the
piston Q, and thus allow air to escape from

the brake-cylinder until the pressure therein

is reduced to that of the atmosphere or nearly
so. The brakes will thus be completely re-
leased.

It will be obkus from the illustration of.

the device in the drawings and from the fore-
ooing explanation that the brakes may be
oradually applied and released by predeter-
mined degrees or that in case of emergency
they may be instantly applied with all the
pressure available and held so applied inde-
pendently of the variable yielding resistance,
which acts on the piston Q in opposition to the

service - pressure to automatically close the

supply and waste valves when the desired pre-
determined degrees of service - pressure are
reached. It will also be obvious that by a
single movement of the operating-handle any
desired predetermined degree of pressure
may be applied and maintained for any de-
sired length of time.

Various modifications in the details of con-
struction and arrangement of parts of the
mechanism may be made in applying it to the
various uses to which it is applicable without

When the pressure in the
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affecting its prineciple or mode of operation { movable part exposed on one side to service-

and without departing from the spirit and in-
tended scope of my invention.
I elaim— T |
1. In apparatus for applying fluid-pressure

‘the combination of an expansible echamber

having supply, service and waste ports and a

movable part exposed on one side toservice-

~ pressure, valve mechanism controlling the

10

supply and waste ports and adapted to be op-

~erated by said movable part, a variable yield-
Ing resistance acting on said movable partin.
opposition to the service-pressure, means for

- varying said resistance by predetermined de-

15

20

grees and means for positively holding the

valve mechanism in position to admit supply-
pressure to the service-port independently of

sald yielding resistance, substantially as and

‘for-the purposes set forth.

2. Inapparatus for applying fluid-pressure

the combination of an expansible chamber
having supply, service and waste ports and a

movable part exposed on one side to service-
pressure, valve mechanism controlling said

supply and waste ports and adapted to be op-
erated. by said movable part, a spring acting

on sald movable part in opposition to the

. service-pressure, means for varying the ten-

- sion of said spring by predetermined degrees,
and means for positively shifting said mov-
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able part to open the supply-port independ-
ently of said spring, substantially as and for
the purposes setfi forth. | ._

5. Inapparatus for applying fluid-pressure

the ecombination of an expansible chamber.
having supply, service and waste ports and a.

movable part exposed on one side to service-

pressure, valve mechanism controlling said:
- supply and waste ports and adapted to be op-

erated by said movable part, a spring acting
on said movable part in opposition to the

service-pressure, a screw for varying the ten-
sion of said spring, and a cluteh for posi--
tively connecting said serew and movable
part when the spring is compressed to a cer-

tain degree, substantially as and for the pur-
poses set forth. | -

4, In apparatus for applying ﬂuid-—pressm‘e --

the combination of an expansible chamber
having snpply and service ports and a mov-

able part exposed on one side to service-pres-
sure, a valve controlling said supply - port,

having a waste- passage leading through it

fromsaid chamber to the atmosphere, a spring-

normally holding said valve against its seat,
a variable yielding resistance acting in oppo-

sition to the service-pressure on said movable

part which is constructed and arranged to
open the supply-valve and to close the waste-

passage through it, and means for manually.
varying said resistance by predetermined de-

grees, substantially as and for the purposes
set forth, = o

5. Inapparatus for applying fluid-pressure
the combination of an expansible chamber
having supply, service and waste ports and a

|

pressure, valve mechanism controlling said

supply and waste ports, and adapted to be op-
erated by said movable part, a serew work-

ing in a fixed-nut, and provided with a cam
or incline, a spring interposed between said
serew. and movable part, and a part inter-

posed between said movable part and the cam
| or incline on said screw and adapted, when

sald spring is compressed to a certain degree
by said serew, to positively act on said mov-
able part and valve mechanism independ-

ently of said spring, substantially as and for

the purposes set forth.

6. Inapparatus for applying luid-pressure
the combination of an expansible chamber
having supply, service and waste ports and a
movable part which is exposed on one side to
service-pressure, valves controlling said sup-
ply and waste ports and adapted to be op-

erated by said movable part, a hollow screw
working in a fixed nut and provided with a
cam or incline, a yoke guided in said nut and

bearing at one end against said movable part
and projecting at the other end into the path
of said cam or incline, a bolt passing axially

throughand adjustably fastened in said screw
and passing through an opening in said yoke
and bearing at one end against said movable
part, a spring held on said bolt in said serew
and bearing at one end.against the secrew and .
at-the other end against an abutment on the

bolt, and a ecrank for turning said serew, sub-
stantially as and for the purposes set forth.

7. In apparatus forapplying flnid-pressure
the combination-with a source of fluid-pres-

sure and a flutd-pressure motor, of a control-

ling device comprising an expansible cham-
ber having a waste-port and supply and sery-

lce ports.connected with said source of pres-
sure and with said motor, respectively,valves

normally closing said supply and waste ports,

a.movable part exposed on one side o serv-
1ce-pressure and adapted to open either valve.

when the other valve is closed, a spring adapt-

ed to act on said movable part.in opposition
to the service-pressure, a screw acting on said.
spring, means for manually turning said
screw and varying the pressure of said spring
on sald movable part, and means operated by
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sald screw for positively opening the supply- .

valve and holding it open when said-spring
18 compressed. to a certain degree, substan-.

tially as and for the purposes set forth. °

8. In apparatus for applying .ﬂuid'-pressu“fe- |

the combination with a source of fluid-pres-

sure and a fluid-pressure motor, of a control-:
ling device comprising an expansible cham-.
ber having a waste-port and supply and serv-
ice ports connected with said source of pres-.
sure and with said motor, respectively, valves -

normally closing said supply and waste ports,

a movable part exposed on one side to serv-
ice-pressure and adapted fo open either valve.

when the other valve is closed, a spring adapt-
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ed to act on said movable part in opposition
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to the service-pressure, a serew acting on said | when said handle is moved to its limit in one 1o
spring and provided with a cam or incline, a | direction, substantially as and for the pur-
handle for turning said screw and compress- | poses set forth.
ing said spring to predetermined. degrees, In witness whereof I hereto affix my signa-

5 means for permanently adjusting the tension | ture in plesenee of two witnesses.

—

of said spring independently of said handle, WARREN 5. JOIINSON.
and a part actuated by said cam or incline Witnesses:
for positively opening and holding open the J. M DOESBURG,

supply-valve independently of said spring CHAS. L. G0ss.
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