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My invention relates to railway braking ap-
paratus, and particularly to braking apparatus
of the type employed in classification car re-
tarder yards to control the speed of the cars
entering the various classification tracks. More
particularly my present invention relates to
braking apparatus of the type in which the
braking bars of a car retarder are arranged to
be moved toward the associated frack rail to
their braking positions by a fluld pressure oper-

ated motor or motors, and to be restored to

their non-braking positions by suitable biasing
means such as gravity.

One object of my invention is to provide novel
means for controlling the supply of fluid pres-
sure to the car retarder motor or motors from
a remote point over a single pair of line wires.

Ancther object of my invention is to provide
novel means for controlling the supply of fluid
pressure to the car retarder motor or motors
in such manner that any desired pressure within
the limits of the source may be obtained in the
motor or motors.

A further object of my invention is to provide
novel means for controlling the supply of fluid
pressure to the car retarder motor or motors

in such manner that the pressure of the fluid

in the motor or motors may be readily varie’
sutomatically in accordance with the weight of
the car whose speed is to be retarded, the speed
of the car, the velocity of the wind acting to op-
pose or aid the speed of the car, and the ambi-
ent temperature, whereby all cars will enter
the classification tracks at the most desirable

speeds.

I will describe several forms of apparatus

embodying my invention, and will then point

out the novel features thereof in claims.

In the accompanying drawings, Fig. 1 i1s a
view, partly diagrammatic and partly cross-
sectioned, illustrating one form of apparatus
embodying my invention. Iig. 2 is a sectional
view showing a modified form of the valve de-
vice C forming part of the apnaratus illustraied
in Fig. 1. Fig. 3 iz a view, partly diagrammatic
and partly cross-sectioned, illustrating .another
form of  apparatus embodying my invention.
Wiz, 4 is g diagrammatic view showing the man-
ner in which the valve device shown in Figs. 1,
2 and 3 may be sutomatically controlled in ac-
cordance with the weight of a car, the speed of
the car, the velocity of the wind opposing or
aiding the motion of the car, and the ambient

temperature to cause the car to leave the re-

tarder at the most desirable speed.

1 below the lever &.
is provided in its upper surface with a grocve 30

(CL 303—20)

Similar reference characters refer to similar

parts in each of the several views.

Referring to the drawings, the reference
character | designates one track rvail of a |
stretech of railway ftrack, which frack rail, as 3
here shown, is secured 1o a rail support 2
mounted on an adjacent pair of the usual cross-
ties 3, only one cross-tie being visible in the
drawing. Associated with the rail {1 is a car
retarder comprising two braking bars Al and A? 1p:
located on opposite sides of the rail. Fach of
these braking bars comprises as usual a brake
beam 4 and a brake shoe 3.

The braking bars A! and A2 are arranged to
be moved toward and away from the rail 1 15
through the medium of a lever 6 which is pivoy-
ally mounted at one end on a pivot pin § car-

ried by the rail support 2, and a lever 7 which is

pivotally mounted intermediate its ends on the
pivot pin 8. 'The lever 6 is inclined upwardly 20

and extends away from the rail {, and is pro-

vided on its upper surface with a groove &2
which receives the braking bar Al. The one
end 72 of the lever 7 is likewise inclined up-
wardly and extends away from the rail { at 25
the cpposite side of the rail from the lever €,
and the other end 7¢ of the lever T is inclined
downwardly and extends away from the rail
The end 7 of the lever 17

7c, similar to the groove 62 in the lever §, which
sroove receives the braking bar A2, The parts
are s¢ arranged and so proportionad that if
the outer or free ends of the levers & and I are
moved apart the braking bars will be moved 35
toward the rails into their effective or braking
positions. When the braking bars occupy their

braking positions, the brake shoes 5 will engage

the opposite side faces of a car wheel traversing
rail | and will retard the speed of the car. The 40
center of gravity of the lever 6 and braking bar
Al is considerably to the right of the pivot pin
8 so that this lever will normally tend to rotate
in a. clockwise direction about the pivol pin.

‘Similarly, the center of gravity of the lever T 45

and braking bar A2 is to the left of the pivot pin
8 so that this lever will normally tend to ro-
tate in a counter-clockwise direction about the
pivot pin 8. It will be apparent, therefore, that
when no force is applied to the free ends of the 50
levers 6 and T to move them apart, the free
ends of these levers will move toward each
other, thereby moving the braking hars to their

ineffective or non-braking positions in which

they are illustrated in the drawings. 55



~ cable piston {0 which is
end of a piston rod |1,
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The levers 6 and T are arranged to be moved deserlbed herea,fter ‘while the Iower end of
ape,rt by means of a fluid pressure motor M

comprising a . cylinder 98 containing a recipro-

- may be admitted to the cylinder 8- on the upper

o
.

~and is attached to a piston 8¢ which is mounted
to reciprocate in the cylinder 21.

~ side of the piston 10 through an opening 6
When
- fluid - pressure is admitted to the cylinder 8
o .threug_h the pipe 17 and cpening (6, the piston .
.10 is forced downwardly and the cylinder 9
| upwardly, thereby separating the levers 6 and
1, and hence moving the braking bars toward
It will be
- obvious that when the braking bars are moved
. to their braking positions, they will exert a

 braking force which is |
pressure of the fluid Supp11ed to the cylinder 9.
o The supply of fluid pressure- to the cylinder

9 is controlled by means of a valve mechanism.
- B comprising two. poppet valves 13 and (9 lo-
- cated in a valve body 20.
.80

- stem 182 and is biased to an upper or closed
. position by means of a spring 18b.
- end of the valve stem {82 projects into a cylin-
der 21 which is formed in the upper part of the

which is threaded to receive a pipe IT.

their effective or braking positions.

proportional to. the

(8 is
valve

The valve
guided to move vertically by means of a

casing’ 20 in axial alignment with the valve 18,

- end of the cylinder 2! is constantly connected

bressure In a manner which will be made clear
45
- with atmosphere, the spring i8> holds the valve
- 18 closed 'and pistori 18c in its upper position,
~ but when the pipe 22 is connected with the.
. source of fluid pressure, the fluid pressure which

' _50-_;_-13 then supplied to cylinder 21 forces piston i8¢

‘through a port 23.

- with a pipe 22 while the lower end of this

eylmder IS eenstently eenneeted with atmosphere

at other times connected with a source of fluid

hereinafter; and when this pipe is connected

- -to its lower position, thereby opening valve (8.

When valve 18 is opened, eyllnder 9 of motor

: M is conneeted through pipe 17, a pipe 59, a

__._-fluld pressure,
source not shown in the drawmﬂ*

18 is closed, hewever cylinder 9 is disconnected

It follows therefore that when

valve {8 is epened fluid pressure will be supplied

'~ - chamber 24 formed in valve body 20, valve {8,
55

_a_nd_ a chamber 25 formed in valve body 20, with

pipe 31 which is constantly supplied with
~usually air,
When valve

from pipe 3I.

 to eylmder 9 of motor M to move the braking

“bars to their braking p051tlens but that, when
‘this valve is closed, the supply of: fluid pressure
to cylinder 9 will be cut off. |
- Valve 19 is guided to move vertlca,lly mthm |
the valve body 20 by means of a valve stem 192,

65

- and is biased to an upper or a closed position

70

by means of a spring
the. velve stem 182 extends into a cylinder 26

195,

and is attached to a reelproeable piston 21. The

“upper end of the eyllnder 26 is censtantly cCOn-
nected with a pipe 28 whlch is at times con- .
! -neeted with atmosphere and at other times with

- a source of ﬂuld pressure 111 a manner 10 be

-attached to the inner
‘The cylinder 9 is pivot~
- ally connected with the free end of the lever -6
- by means of trunnions [2 formed on the side
~ of the cylinder and extending through bifurca-
- tions 13 formed on the lever 6, while the piston

‘rod i1 is connected at its free end to the end
. 1h of the lever 1 by mee,ns of an adjustable
- eye bolt 14 and a pivot pin 5. PFluid pressure

tion in opposition to the bias of spring

The upper

The upper

Thne pipe 22 is adapted to
be at times connected with atmosphere, and

from a  suitable -

" The upper end of -

pressure,

the cylinder 26 is constantly connected with
atmosphere through a port 58. When the pipe

28 is connected with the source of fluid pres- =
sure, the fluid pressure which is then supplied 5

to cylinder 26 forces piston 27 to its lower posi-
195,
thereby opening valve 19, and under these con-
ditions cylinder 8 of motor M becomes con- |
nected with atmosphere through pipes (7 and 10
99, chamber 24, valve 19, a chamber 30 formed
in the valve body 20, and a. port 60. When

pipe 28 is connected W,Lth atmosphere, however,

 spring (9> moves valve 19 to its closed position

and piston 27T to.its upper position, thus dis- 15
connecting cylinder 9 from atmsophere. As was

‘previously pointed out, when cylinder 9 is con-
nected with atmosphere, the braking bars Al

and A2 move to their non- brel«nng pos1t10ns un-.

~ der the influence of gra,wty o 20

The supply of fluid pressure to the bipe 22 1s
controlled by a pilot valve mechanism P! com~
prising part of a valve device C embodying my
present invention, and the supply of fluid pres-

“sure to the pipe 28 is similarly controlled by a 25

pilot valve mechanism P2 which also forms part
of the valve device C. As here illustrated, the
pilot valve mechanism P! comprises an exhaust
valve 41! and an inlet valve 421. The exhaust

valve 41! is slidably mounted for movement be- 30_'_

tween an upper pesition in which it is shown in

‘the drawing, and a lower position in which- 1t

engages a valve seat 431, end the parts are so
arranged that when this valve occupies its upper

- position, the pipe 22 will be connected. with at- 35_ E

mosphere through a port 441, but that, when

this valve is moved to its lower position, the pipe

22 will then be disconnected from atimosphere.
The parts are further so proportioned that when

this valve is being moved from its upper position 40___ o
to its lower position, this valve will blank the '

port 44! and thus disconnect the pipe 22 {from

~atmosphere in an intermediate position in its |
stroke. The inlet valve 42! is secured to a valve =
| the upper end of Whleh 1is slidably 45
‘mounted in a guideway &6! formed in the inlet

valve, and the lower end of which is slidably

stem 451,

mounted in a plug member 47.. A spring 481
surrounds the valve stem 45! between the plug

member 47! and the inlet valve, and this spring 50

constantly biases the valve stem to an upper.

~ position in which the inlet valve £2! engages a

valve seat 491, The valve stem 45!, however, is
adapted to be at times moved dewnwerdly to a

lower position in which the inlet valve is un- 55
seated, in response to movement of the exhaust

fici ient lost motion

valve to its lower position, su

being provided between the exhaust valve and

the valve stem to insure that the inlet valve will

not open until after the exhaust valve has been 60
moved downwardly past the position where it

blanks the exhaust port 44!, The exhaust valve

£1! is constantly hiased te its upper position by
means of a spring 38! which surrounds the valve )
stem 45! between the two valves, this latier 65
spring being so constructed that when it be-
comes compressed due to the downward move-

ment of the exhaust valve, it will nct exert sufii- -
cient force on the inlet valve to unseat this lat-
ter valve. When the inlet valve 42! is unseated, 79
the pipe 22 is connected with an inlet port 51

- which is constantly connected with the pipe 31,
and it will be apparent that under these condi-
- tions, the pipe 22 will be supplied with ﬂuid o
~ When, however, the Inlet velve is 75 -
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seated, the pipe 22 is disconnected from the inlet
port 51, and the supply of fluid pressure to the
pipe 22 is then cut off. It should be particularly
pointed out that with the pilot valve mechanism
Pl constructed in the manner just .described,

under no conditions will the exhaust and inlet

valves both become opened at the same time,
thus guarding against the fluid waste and the
possible unstable operation which would occur
in the event that both of these valves did be-
come opened aft the same time.

The pilot valve mechanism P? is similar to
the pilot valve mechanism P! with the exception
that the parts of the pilot valve mechanism B2
are inverted, and the corresponding parts of the
two valve mechanisms are designated by the
same reference characters with suitable distin-
ocuishing exponents. It is believed, thereiore,
that the construction of the pilot valve mecha-

nism P? will be understood from the foregoing

description of the pilot valve mechanism Pl and
from an inspection of the drawing without fur-
ther detailed description. When the exhaust
valve 412 of the pilot valve mechanism P? occu-
pies its lower position, the inlet valve 422 is
closed and the exhaust valve 442 is open, and
under these conditions the pipe 28 is connected
with atmosphere through the exhaust port 442

When, however, the exhaust valve 442 is moved.
to its upper position, the exhaust valve first

blanks the exhaust port 442, thus disconnecting
the pipe 28 from atmosphere, and then engages
the valve stem 452 and moves this valve stem to
its upper position. When the valve stem 492 is
moved to its upper position, the pipe 28 becomes
connected with the inlet port ${ with the result
that this pipe is then connected with the source
of fluid pressure.

The piloet valve mechanisms P! and P2 are
controlled by an electromagnet A through the
medium of a lever 89 one end of which is pivot-
ally supported at point 48, and the other end of
which extends between and cooperates witix the
exhaust valves 41! and £{2 of the pilot valve
mechanisms P! and P2. The electromagnet A,
as here shown, is of the solenoid type and com-
prises a winding 32 and an armature 33.
armature 33 is pivotally atftached at its upper
end to the lever 39, and is operatively connected
at its lower end with a diaphragm 24 located in a
diaphragm chamber 35. A spring 36 constantly
biases the armature 33 to an upper position in
which it is shown in the drawing, and the parts
are 'so proportioned that when the armature oc-
cupies its upper position, the lever 29 will be
rotated to an upper position in which it holds the
aexhaust valve 412 of the pilot valve mechanism P?
in its upper position and permits the exhaust
valve 811 of the pilot valve mechanism P! to move
to its upper position under the bias of the spring
E0!. 'The diaphragm chamber 35 is constantly
connected with atmosphere on the upper side of
the diaphragm 34 by means of a port 31, and with
the pipe 17 on the lower side of the diaphragm hy
means of .a pipe 28, and it follows that when fluid

pressure is supplied to cylinder 9 of motor M,

diaphragm 34 will exert an upward pressure on
the armature which is proportional to the pres-
sure of the fluid supplied to cylinder 9.

The supply of current to the electromagnet A
is controlled by a variable impédance R over a
circuit which includes the winding 32 of the elec-
tromaenet A, a single pair cf wires 32 and 53, a
suitable source of current here shown as a bat-
tery D, and the impedance. The impedance K

The

may be located at any suitable point but will
usually be located at a point remote from the
braking apparatus as in the confrol cabin of a
classification yard car retarder system. The
parts are so proportioned that the pull exerted
by the electromagnet is proportional to tne
angular displacement of the arm from its “offi”
position. |

As shown in the drawings, arm &0 of imped-
ance R occupies a position in which it is out of yp
engagement with the impedance, which position
T shall term its “off” position, and under these
conditions, winding 32 of electromagnet A is de-
energized. As a result no force is exerted on the
armature by the clectromagnet, and spring 3% 15
therefore holds the armature in its upper position.
As was previcusly pointed out, when the arma-
ture occupies its upper position, lever 339 is ro-
tated to its upper position, and due to the previ-
ously described proportioning of the parts, when 20
the lever 28 occupies its upper position, exhaust
valve 411 of pilot valve mechanism P! is open,
inlet valve 42! of pilet valve mechanism P! is
closed, exhaust valve 412 of pilot valve mechanism

P2 is closed, and inlet valve 422 of pilot valve 25

G

" mechanism P? is open. Pipe 22 is therefore con-

nected with atmosphere, while pipe 28 is connect-
ed with the source of fluid pressure, thus causing
valve 18 of valve mechanism B to be closed and
valve {9 of this valve mechanism to be cvened, 30
and hence causing cylinder 9 to be disconnected
from the source of fluid pressure and 1o be con-
nected with atmosphere. Since cylinder 9 is dis-
connected from the source of fluid pressure and is
conhected with atmosphere, the braking bars A! 35
and A2 of the car retarder are held by gravity In
their non~-braking positions.

"~ In explaining the operation of the apparatus
as o whole, I will assume that the operator,
wishing to make a brake application, moves arm 40
60 of impedance R from its “off” position to an
“on” position. Under these conditions, the re-
sultant energization of winding 32 causes a down-
ward force proportional to the angular displace-
ment of the lever 68 to be exerted on armature 45
32, and armature 33 thereiore moves downwargd-

1y in opposition to the bias of spring 30, thereby
moving both lever 38 and diaphragm 34 down-

wardly. The downward movement of lever 34

" first permits spring 482 to close inlet valve 422 of 50

pilot valve mechanism P2 and then permits
spring 592 to subsequently open the exhaust
valve 412 of pilot valve mechanism P2, thereby
causing pipe 28 to become disconnected from the |
source of fluid pressure and to become connected 55
to atmosphere. When pipe 28 hecomes connec-
ted with atmosphere, the pressure in this pipe
and in the upper end of cylinder %% decreases
rapidly, and as soon as the pressure has de-
creased to a predetermined value, spring 180 6o
closes valve 18, thus disconnecting cylinder 9 from
atmosphere. The downward movement of lever
20 glso causes the exhaust wvalve 41! of pilot
valve mechanism P! to close, and inlet valve 421
of pilot valve mechanism P! to subsequently g5
open, thereby causing fluid pressure 1o be sup- -
plied to pipe 22, and hence to cylinder 21 of valve
mechanism B. The fluid pressure thus supplied
to cylinder 2% opens valve 8 which, in wurn,
odmits Auid at full Ine pressure fo cylinder § 70

to move the braking bars to their braking posi-

tions. As the pressure in cylinder § increases,
the pressure on the underside of diaphragm 34
also increases, thus causing this diaphragm fto
exert an upward force on armature 33 which 1s 75
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R 40
. downward pull _ |
~creases as the magnitude cf the current supplied

to the winding 22 increases, and since the up- -

~ward force which must be exerted on the arma-

proportmnal to the pressure of the ﬂuld in the

eylinder.
- exerts an upward force on armature 33, and the
barts are so proportioned that as the pressure
in eylinder § continues to build up, a pressure
| finally be reached at which the combined
-~ upward force exerted on the armature by dia-
- phragm 24 and by spring 3% will exceed the
- - downward force exerted on the armature due to

the puil of the electromagnet and when this
- happens, the armature 33 will start to move up-

R

15

Cwill

- cut off

The biasing spring 38, of course, also

wardly and movs ie'"er 39 upwardly. As soon

~ as lever 39 starts to move upwardly, inlet valve 421
of pilot valve mechanism P! will close and will
the supply cf fiuid pressure to pipe 22,
~ but valve 18 of valve mechanism B will not im-
 mediately become closed because, for the reasons
previcusly pointed out, the exhaust valve $i1
- of mechanism P! will then still be closed; and

20

fluid will thereiore be trapped in pipe 28 and in
cylinder 21, which mrl hold this pilot valve

o open. Hewever after a brief interval of tim

- sufficient

additional

- to cylinder 8 to cause armature 33 to move to a

position in which the exhaust valve 41! of the

pilot valve mechanism P! becomes opened, and

‘when this hepperre the fluid which was trapped

30

45

~ to its intermediate position depends upon the
~pressure of tine fluid supplied to cylinder 9, it

in pipe 22 and in eyr...nde1 21 will be vented to

- atmosphere, and valve {8 will then close and will

upply of fluid to eylmder 5.

cut off any further s

- In this latter position of the armature 33, which
| -posrtlon I shall, for convenience (term its “inter-

medle,te” position, exhaust valve 412 of pilot

- valye mechanism P? will be open and inlet valve
g5 £22 of this pilot valve mechanism will be closed,
50 that valve {9 of valve mechanism B will re-
- main elered and the fluid which was previously
~ supplied to cylinder § will therefore be trapped

in this cylinder.
the electr emegnet B is so constructed that the

As was previously pointed out,

exerted on the armature 33 in-

ture by the diaphragm 84 to move the armature

~ follows that by properly proportioning the parts,

55

60

~the apparatus can be made to supply fluid pres-

50
. sure of the f

sure to cylinder 9 in such manner that the pres-

iS5 COT‘HECbEd 1n the eacmt fer the

1t should be pertlcularly pemf'ed out that if,

~when the armature 32 occupies its intermediate
~ position, the pressure of the fluid in cylinder 9
~should increase for any reason, as might happen
~wWhen a car enters the retarder and forces the

“braking bars away from the rail {, the resultant -
increase in force exerted on dmphmgm 34 will -
cause the armature 33 to move upwardly past

its intermediate position to a position in which

65

the exhaust valve 412 of pilot valve mechanism
""__P*-becemes closed and the inlet valve 42° be-.

~ comss opened, and when this happens, fluid

pressure will be suppli ed to pipe 28.

from cylinder 8 to atmosphere until the pres-

sure of the fivid in cylinder § again decreases

.....ufﬁelently to permit the armature to return to

- . its intermediate position. = As soon as the arma-
. ture returns to its intermediate position, inlet
Velve 422 of pﬂot valve meehemem P2 wﬂl again

~ become opened,

uid will have been supphed_

Auid in the cylinder will increase
as the e,rm G@ of impedance R is moved toward
“the left to decrease the amount of the impedance

R which

- winding 32.

As a re-~
sult, valve {0 will then open and will vent fluid

2 024,935

become elesed and exhaust Valve tll2 will agam
thus permitting valve

agaln become closed. Likewise, if when the

~armature occupies its intermediate position, the -
pressure in cylinder 9 should decrease for any
reason, as for example would be the case if the
cylinder 9 leaked, armature 33 will move down-
‘wardly and will operate pilot valve mechanism-

P! in a manner which will be obvious from an
inspection of the drawing, thereby causing valve
18 to open and admit sufficient additional ﬂuld._.

to cylinder 8 to restore the armature to its

intermediate position.
been restored to its intermediate position under

~ these conditions, valve I8 will, of course, again

become closed and will cut off the further sup-
ply of fluid pressure to cylinder 9.

19 to

10

When the armature has

15

If, after the braking bars A* and A2 of the_.

car retarder have beerx moved to their braking
207 .

positions in the manner previously described,
1t is desired to restore the braking bars to their

non-braking positions, arm 60 of impedance R
18 restored to its ‘“‘off” ‘position in which it is

shown in the drawings.

impedance arm deenergizes winding 32 of elec~

This movement of the |
25

tromagnet A, and when this winding becomes
deenergized, the pressure of the fluid in cylin~

~der 9 causes diaphragm 34 to exert an upward

force on armature 33 which force, together with -

that exerted on the armature by the biasing

spring 3%, moves the. erma,ture to its upper po-

sition, thereby causing . exhaust valve 412 of
Valve mechanism P*-to become closed and inlet
ralve £2° of this valvé mechanism to become

epened As a result, fluid is then supplied to

pipe 28, and valve I8 therefore becomes opened

and exhausts fluid from cylinder 9 of motor M,
As the pressure of the fluid in cylinder 9 de-

creases, the braking bars gradually return to
their non-braking positions by gravity, and
when the braking bars have reached their full |
non-~-praking positions, all parts are restored to -

trated in the drawings.

Referring now to fig. 2, I have here shown

a modified form of valve device which I have

30

40}r

their normal positions in whmh they are illus-

designated as a whole by the reference char-
acter C*, and which may be used in place of the -

valve device C shown in Fig. 1 for centro]lmg :
~ the supply of fluid pressure to the pipes 22 and
- £8. As here illustrated, the valve device C' com~

prises a slide valve €3 operatively connected

with the armature 32 of electromagnet A

threugh the medium of ah operating rod 64
slide valve €3 and operat-
ing rod 64 are mounted to slide vertically in a

and a yoke 5. The :

s
i

valve chamber 67 which is eonstantly connected

| mth the source of fluid presure through a pas-

sageway 1@ and the pipe 31, and in order to seal

the valve chamber and stﬂl permit the neces-

sary movement of the slide valve and operating
rod, the upper and lower -ends of the valve
ehember are closed by flexible diaphragms 68
and 69, preferably of the soft rubber type, and
operating rod €4 being engaged by the yoke 65
through these diaphragms. For med in the
body of the valve device C!' are three ports 11,

12 and 13, the outer ends of which are con-

hected respeetwely with the p1pes 22 and 28 and

with atmosphere: and formed in the valve body
are two ports 74 and 75 and a cavity 16 which co-
12 and 13 to selec- .

operate with the peorts 71,
tively connect the ports Tt and 72 with. the

GO

65

- valve chamber 67 or with the port 73 in accord- 7 5
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ance with the position of the armature A. The
parts are so proportioned that when the arma-
ture 33 occupies its upper position to- which 1t is
biased by the spring 36, port Tl will be con-
nected with port 13 through cavity 16 and port
12 will be connected with valve chamber 61
through port 715, but that, when the armature
cccupies its lower position, port T1 will be con-
nected with valve chamber 61 through port 74
and port 12 will be connected with port 13
through cavity 76, and that, when the arma-
ture occupies its intermediate position, ports

‘Tt and 72 will both be disconnected ifrom valve

chamber 67 and will be connected with port 13
through cavity 16. Since pipe 22 is constantly
connected with port 71, it will be apparent that
this pipe will be supplied with fluid pressure or
will be connected with atmosphere according as
port Tl is connected with the valve chamber 67
or is connected with the port 13. Likewise,
since the pipe 28 is constantly connected with
the port 72, it will be apparent that this pipe
will be supplied withh fluid pressure or will be
conhected with atmosphere according as the
port T2 is connected with the valve chamber 61
or is connected with the port 13.

The operation of the apparatus as a whole
when the supply of fluid pressure to the pipes
22 and 28 is controlled by the device C! is similar
to that which takes place when the supply of
fluid pressure to the pipes 22 and 22 is con-
trolled by the valve device C, and it is believed,
therefore, that this operation will be apparent
from the foregoing description of Fig. 1, and
from an inspection of the drawing, without
describing it in detail. |

Referring now to Fig. 3, in the modified form
of the apparatus here illustrated, the supply of
fluid pressure to the pipes 22 and 28 is controlled
by means of two similar pilot valve mechanisms
V! and V2, each comprising a valve stem 80
biased to an upper pcosition by means of a spring

81 and provided with a winding 82 and an arma-

ture 82. TFach valve stem 8§98 controls an inlet
valve 802 which is closed when the valve stem
occupies its upper position, and an exhaust valve
808P which is closed when the valve stem occupies
its lower position. When valve V1 is: energized,
valve stem 80 of this valve moves downwardly
against the bias exerted by the associated spring
81, and under these conditions, pipe 22 is con-
nected with pipe 31. When valve V! is deener-
gized, however, as shown in the drawings, pipe 22
is disconnected from pipe 3t and is connected
with atmosphere through a port 84.

When valve V2 is energized, as shown in the
drawings, valve stem 80 of this valve moves down-
wardly and connects pipe 28 with pipe 31, but
when valve V2 is deenergized, pipe 28 is dis-
connected from pipe 31 and is connecied: Wlth
atmosphere through a port §b.

The valves V! and V2 are controlled by a relay
device C3 comprising a contact plate 86 secured
to, but insulated from, armature 33 of electro-
magcnet A. The contact plate 86 cooperates with

four adjustable contact screws 87, 88, 89, and 90

mounted on an insulating support 94, in such
manner that when the armature occupies 1its
upper position, the contact plate 86 will engage
the contact screws 871 and 88 to close a contact
§7—386—88, and that, when armature cccupies its
lower position, the contact plate 86 will then en-
cage the contact screws 83 and 80 to close a
contact 89—86—90, but that, when the armature

- occupies: its intermediate position, the contact

o

plate will be out of engagement with all of the
contact screws and both contacts will be open.
The. armature 33 of electromagnet A is opera-
tively connected with: diaphragm 34 in the same
manner as was previously described in connec- 5
tion with Fig. 1, and the winding 32 of electro-
magnet A is controlled by the impedance R in

- the same manner as was previously described in

cannection with Fig 1.

10;
the dramngs wmdmg 82 of va,lve V2 is energ1zed
over a cireuit which passes from battery D
through wires 95 and 94, contact 8T—86—88,
wire 93, winding 82 of wvalve V2, and wire 92,
back to battery D; and when contact 89—86—80 15;
of device C3 is closed, winding 82 of valve V! is
energized over a circuit which passes from bat-
tery D through wire 85, contact 89-—86—90 of
device. C3, wire 96, winding 82 of valve Vi, and
wire 92 back to battery D. 20
As shown in the drawings, arm 690 of impedance

‘R occupies its off position so that winding 32

of eleciromagnet A is deenergized, and armature

33 of electromagnet A is therefore held in its
upper position by spring 30 in the manner pre- 25
viously described in connection with Fig. 1.
Contact 81—886—88 of device C° is therefore
closed, so that valve V2 is energized, and con-
tact 89—86—90 is open so that valve V! is deen-
ergized, as was previously pointed out. Since 30:
valve V! is deenergized, valve 18 is closed and the
supply of fluid pressure to motor M is therefore
cut off, and since valve V2 is energized, valve 19
is opﬂn so that cylinder 9 is connected with at-
mosphere. The braking bars are therefore held 35:
in their non-braking positions by gravity.

I will now assume that the arm 60 of imped-
ance R is moved from its off position to an on
position, thereby energizing winding 32 of elec-
tromagnet A. The energization of winding 32 40
causes armature 33 to move downwardly in op-
position to the bias of spring 36 from its upper
position to its lower position thereby opening con-
tact 87—86-—88 and closing contact 89—86—90.
When contact 87—86—88 becomes opened, valve 45
V2 becomes deenergized and permits valve (9
to close, and when contact 89—86—80 becomes
closed, valve V! beccmes energized and causes
valve 18 to open. When valve {8 opens, fluid
pressure is supplied to cylinder 9 of motor M to §0.
move the braking bars to their braking positions.

As scon as the pressure in cylinder 9 increases
to a. predetermined value which depends upon
the position to which the impedance arm 68 was
moved and the proportioning of the partis, the §5

force exerted by diaphragm 34 on armature 33,

together with the upward force exerted on the ar-
mature by the spring 36, moves the armature up-
wardly to a.position in which contact 89—86—30
becomes opened, and when this happens, valve 60
V! becomes deenergized and causes valve {8 to |
close, thereby cutting off the further supply of -
fluid pressure to cylinder 9. When valve V1 be-
comes deenergized under these conditions, valve
V2 is then also deenergized, so that valve |9 '1s 65
closed, and the fluid which was previously sup-
plied to cylinder 9 is therefore trapped in the cyl-

 inder. As a resulf, armature 33 will remain in the

position in which both the contacts 81—86—88
ond 89—86—90 of device C3? are open until the 70
pressure in cylinder 9 increases or decreases oOr
until arm 60 of impedance R is moved to vary
the energization of winding 32 of electromagnet
A. If the pressure in cylinder 9 increases, while
the: armature is in its intermediate position, 76



| erme,ture 33 Wlll move upwardly end close eontact'
- 81—88--88, thereby energizing valve V2,

- hence causing valve 19 to open and vent fluid
~ from cylinder 9 until the pressure in the cylinder
“again decreases sufficiently to permit magnet A to

and

- move the armature downwardly far enough to

oy

2

3

o

10

| 'open the eentact 87—-86—88.

- pressure in cylinder 9 decreases after the arma-
ture has been moved to its intermediate position,
the armature 33 will move downwardly and close
-~ -centect 89—85—80, thereby causing valve Vi to

- Likewise, if the

~ become energized, and hence causing valve 18 to

5.

open and adn‘nt sui

33 occupies its intermediate position arm 60 of

o impeda,nce R is moved, armature 33 will move
B dewnwardly and close contact 89——86—90 or will

o_j;

5"

40

in the drawings.

- sultant deenergization of winding 32 of electro-
 magnet A permits diaphragm 34 and spring 36
- to move armature 33 to its upper position, there-
by closing contact 87—86—88. When this con-
tact becomes closed, valve V? becomes energized
fluid to pipe 28, thereby causing
valve 19 to open and vent fluid from cylinder .
Juid in cylinder 9 de-
creases, the braking bars will return to their
. ‘non-braking positions by gravity, and when the
"~ braking bars reach their n.on.—brakmg posu:lons,.

and admits

move upwardly and close contact 81—86—88
according as the arm is moved in the direction
 to increase or decrease the energization of the
- winding 32, thereby causing additional fluid to be
- supplied to cylinder 9, or fluid to be vented from
. cylinder 8, until the armature has agem been
| _'25ﬁ restored to its intermediate pogsition. |

- If, eﬁ’tef the braking bars have been moved to

- thelr braking positions in the manner previously
- described, it is desired to restore them to their
- hon-braking positions, arm 68 of impedance R is
0

position in which it is shown
When this happens, the re-

restored to its off

As the pressure of the

. all parts will then be restored to their normal

yards of the “hump” type in which the cars
- move through the yard Urlder the influence of
~ gravity, and in which the speed of the cars as .

50

-_-'-peeltmns m Whleh they a,re shewn 111 the draw-

| As is Well knewn in clasmﬁea.tmn ce,r retarder

they enter the classification tracks is controlled
" by means of car retarders, the speed at which
- the cars enter the car retarders varies through
wide limits depending, among other things, upon

 the speed at which the cars go over the hump,

] |

a frem left to rlght

- the ambient temperetme the direction and ve-
~ locity of the wind, and the weight of the cars
- and their contents.
- .~ should enter the classification tracks at a speed

. which will result in a safe coupling speed by the
0"
~in the clasmﬁcatmn tlack
- complish 1,1__3 result,

Tt is desirable that the cars

time the car reaches the cars which are already

Referrmg now to Fig.

icient additional pressure to
-cylinder 9 to restere armature 33 to its intermedi-
“ate position. Furthermore, if, when the armature

- enters the means.

and, in order to ac-
it is necessary to control
. the braking force exerted by the car retarders
- on -each car .in such manner that; this braking
force will vary with the fectors which cause

" the variations in car speed. With braking ap-
o pere,tus constructed in aceorda,nce with my in-

~vention, this may be eonvemently done automati-
cally in a manner which I will now describe.
| 4, T have here shown,
‘g -side view of g stretch S ef track whwh leads - when the car moves o
| fl’OI‘”l the hump in a- classification car retarder
~ yard of the type described above to one of the
‘classification tracks, and over which cars move

Aeeoemted Wlth the stretch'

2 024 935

S for controlling the speed ef the ca,rs entermg‘._ "

the classification track is a car retarder indi-
cated diagrammatically at E in the drawings. =
This car retarder is preferably of the type shown -

in Pig. 1, and is controlled by means of control

‘apparatus similar to that shown in Figs. 1, 2, or

3, this contrel apparatus being indicated dia-
grammatically in the drawings by the rectangle -

F, and by the winding 32 of the electromagnet A.
- "The winding 32 is connected. in a circuit which

10

includes the battery B and five impedances R,

R* R°, R* and R
lar in general construction and each is prowded

with a plurality of taps 138 and with an arm 10§
‘which is pivoted at one end at (82 and Whleh

coeets at its free end with the taps {00.

- The arm {01 of the 1mpeda-nce R'is op mtwely
connected with suitable means for varying thl:a
impedance in e..ccerdance with the velonlty of
the wind acting in a direction to slow up the

car traversing the stretch S, these means, in the

particular form here illustrated, comprising a
governor £06 driven by a windmill {03, and op-
eratively connected with the arm | BI in ‘such.

- manner that the greater the wind velocity in the
the more will be.
- the amount of the impasdance R* that is 1nc111d- o

ed in the circuit for the winding 32. |

direction to slow up the car,

These impedances are szml-""

o5

The arm 181 of the impedance R? is eperatwe-'*_

ly connected W"lth suitable means for varying
this impedance in accordance with the velocity

of the wind acting in the directiocn to speed up

a. car traversing the stretch S of tlaek “this

means as here shown, comprising a governor
- {04 driven by a windmill 105, and epera,twely' :.
connected with the arm {0t in such a manner

o
(WY |

that the greater the wind velocity in a direction -
to speed up the car, the less will be the amount

of the impedance R? which is included in the
45

circuit for the winding 32 of electromagnet A.

The arm 101 of the impedance R® is operative- -
ly connected with car speed measuring means - =

indicated dla,gramma,tlcelly in the drewmgs by - |

the reference character G, and associated with -
‘the stretch in such a positicn that the car will
pass these means just before it enters the re~ .
tarder E. The car speed measuring means G

may be of any suitable type which is so con-
structed that the greater the speed of the car

passing the measuring mcans, the less will be !

the amount of impedance Wthh is inecluded in -

the circuit for winding 32, and that, after a car -
has passed the measuring means, the maximum
amount of impedance which became included in
the circuit while the car was passing the means 3.
will be retained in the circuit until the next.car
Speed measuring means of -
the type described are well known and since the
means themsel'ves form no part of my present
invention except insofar as they form a part ¢
of the combination, it is believed to be unneces-'
sary to describe them in detail herein. = ST
The arm. 101 of the unpedance R'is eperatlve- S
ly connected with a scale H which is associated
with the stretch S to the left of the car speed

o 1

measuring means G. The scale H controls the
impedance arm 10! in such manner that the
heavier the car on the seale is, the less will be -

the amount of the impedance. R3 that is includ- =
~ed in the circuit for the winding 32, and that 72 -
' of the scale, the amount N
of the impedance Wthh is then 1ncluded in the
- ¢ircuit for the winding will remain in the mremt
| 11111:11 the next car moves cnto the scale.

The arm IOI of the 1mpedence R“‘ IS eperatlve—

i)-
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ly éonnected with temperature responsive means
here shown as a bimetallic strip J in the form of
a coil. The strip J is so arranged and the parts
are so proportioned that the higher the ambient
temperature becomes, the less will be the amount
of the impedance R4 which is included in the
winding 32.

With the winding 32 controlled by the imped-
ances R!, R2, R3, R%* and R® in the manner just
described, it will be apparent that the strength
of the current supplied to the winding 32 will
depend upon the sum of the amounts of the
individual impedances which are included in the
circuit, and it follows that the strength of this
current will vary with the variations in each of
the individuaimpadances. Since, as was previ-
ously pointed out, the braking forces exerted by
the car retarder varies with the strength of the
current supplied to the winding 32, it will be
apparent that by properly proportioning the
parts, the braking force exerted by the car re-
tarder may be controlled in & manner which
will cause the cars to leave the retarder at the
most suitable speed to cause them to coast to
their ultimate designation.

Although I have herein shown and described
only a few forms of railway braking apparatus
embodyving my invention, it is understood that
various changes and modifications may be made
therein within the scope of the appended claims
without departing from the spirit and scope of
my invention.

Having thus described my invention, what I
claim 1s: -

1. In combination, a car retarder, a ﬂmd pres-
sure motor for operating said car retarder, a
first fluid pressure operated valve for confrolling
the admission of fluid to said motor, a second
fluid pressure operated valve for controlling the
exhaust of fluid from said motor, a valve device
comprising an armature biased to one position,
o, winding effective when energized for exerting
s, foree on said armature which opposes that due
to its bias and which is proportional to the
strength of the current supplied to said winding,
a diaphragm subjected to the pressure of the
fluid in said motor and operatively connected
with said armature in such manner that when
fluid pressure is supplied to said motor said
diaphragm will exert a force on said armature
which opposes that due to the energization of
sqid winding, and means controlled by said arma-
ture for selectively controlling the admission
end exhaust of fluid to said two fluid pressure
operated valves.

2. In combination, a car retavder o fluid pres-
sure operated motor for operating said car re-

“tarder, two fluid vressure operated valves, means

controlled by the one valve for controlling the
admission of Auid pressure to said motor, means
controlied by the other valve for controlling the
exhaust of fluid pressure from said motor, two
valve mechanisms, means controlled by the one
valve mechanism for controlling the admission
of fluid pressure to and exhaust of fluid pressure
from said one valve, means controlled by the
other valve mechanism for contrelling the ad-
mission of fluid pressure to and exhaust of
fluid pressure from said other valve, an electro-
maghnet comprising an armature and a winding,
means for biasing said armature to one position
in such manner that when said winding is enexr-
sized said armature will move {0 another position
in opposition to its bias, a diaphragm subjected
to the pressure of the fluid in said motor and op-

eratively connected with said armature in such
manner that when fluid pressure is supplied to
said motor said diaphragm will exert a force
on the armature which opposes that due to the
energization of said winding, and means con-
trolled by said armature for selectively con-
trolling said two valve mechanisms.

3. In combination, a car retarder, a fluid pres-
sure motor for operating said car retarder, a

- first fluid pressure operated valve for controlling 19

the admission of fluid to said motor, a second
fluid pressure operated valve for controlling the
exhaust of fluid from said motor, a valve de-
vice including an armature, a winding effective
when energized for exerting a pull on said arma- 15
ture which varies with the strength of the cur-
rent sunplied to said winding, a diaphragm sub-
jected to the pressurs of the fluid in said motor
and operatively connected with said armature
in such manner that when fluid pressure is sup- 2¢
plied to said motor said diaphragsm will exert a
force on said armature which opposes that due
to the energization of said winding, means for
supplying said winding with current at different

strengths, a spring effective when said winding 25

s deenergized for moving said armature to one

_e*{treme position, means contrelled by said arm-

ature and effective when said armature occupies
its one extreme position for connecting the sec-
ond fluid pressure cperaied valve with a source 30
of fluid pressure and the first fluid pressure op-
erated valve with atmosphere, means conirolled
by said armeabture and effective when the force
exerted on the armature due to energization of

83id winding exceeds that exerted on said arma-~ 35

ture by said diaphragm for connecting the first
fluid pressure operaved valve with a scurce of
fluid pressure and the second valve with atmos-
phere, and means controlled by said armature
and effective when the force exerted on said 4¢
armature due to energization of said winding is
equal to that exeried on said armature by said
digphragm for connecting both fluid pressure
operated valves with atmosphere.

4. In combination, a car retarder, a fluid pres~ 45
sure motor for operating said car retarder, a
member movable between an intermediate and
two extreme positicns, two fluid pressure valves,
means controlied by the one valve for admitting
fluid pressure to said motor, means controlled by 50
the other valve for exhausting fluid pressure
from said mofor; means controlied by said mem-

- ber for connecting the one valve with a source

of fluid pressure angd the other valve with atmos-
phere when the member occupies its one extreme 55

position, for connecting the other valve with a

source of fluid pressure and the one valve with
atmosphere wnen the member occupies its other
extreme position, and for connecting both valves
with atmosphere when the member occupies its 60
intermediate extreme position, means for biasing
said member to ifs other extreme position, a
winding, means for energizing said winding,
mezans effective when said winding becomes ener-
gized for moving said member 10 its cne extreme 65
position in opposition to the bias of said spring
with a force which depends upon the strength of

the current supplied to said winding, and means

responsive to the pressure of the fluid in said
device for moving said member from ifs one 70
extreme position to its intermediate position
when the pressure of the fluid in said device has

‘built up to a value which increases as the

strength of the current supplied to said Wlndmg
increases. - . %
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10
- pressure of the fluid in said motor builds up

20

- 5 ‘In eemblnatlon a car retarder a fluid pres-
sure motor for operating sa,ld car retarder, a
valve devzee including an armature biased. to -

one end of its stroke by a. spring, a winding effec-

- tive when energized for moving said armature
| frem said one end of its stroke to the other end

-8 2024935

cof its stroke, a dmehfagm operatively connected

”: - with sald armature and having one side sub-
- Jjected to the pressure of the fluid in said metor N

the parts eemg SO ‘proportioned.- that as the -

~ some pressure V‘.Till be reached at which the
‘diaphragm will exert a force on the armature

; o i which wgetner with the force exerted cn the
. 15

armature by its bias will be sufficient. to move

the armature from its other end of its stroke

to an. intermediate p051t10n two valve. mecha-
“nisms each including an inlet valve and an ex-

haust valve, means controlled by said arma-
ture for controlling said two valve mechanisms
-in such manner that when the armature is
- moved to said one end of its stroke the inlet

. valve of the one mechanism and the exhaust

. valve of the other meeha,msm will be closed and

‘armature is moved to an 1ntermed1ate pomﬁdﬁ
-the inlet valves of both mechanisms will be closed
and the exhaust valves of both mechanisms will
be open; a first fluid pressure operated valve for
controiling the admission of fiuid pressure to 5 -
sald motor, a second fluid pressure operated valve |
for eentrelhng the exhaust of fluid pressure from

- said motor, means for supplymg fluid pressure to |
-or exhausting fluid pressure from sald first fluid

pressure operated valve according as the inlet 10
valve or the exhaust valve of the one valve |
mechanism is cpen, and means for supplying
fluid pressure to or exhausting fluid pressure
from said second fluid pressure operated valve

‘according as the inlet valve or the exhaust valve 15

of the cther valve meehamsm is” open.
7. In ccmbination, a car retarder, a fluid pres-

sure motor for operating said car retarder, a . -

valve device including an arma,ture biased to -
one end of its stroke by a spring, a winding effec- 20 .

“tive when energlzed for moving said armature

from said one end of its stroke to the other end
of its stroke, a dlaphragm operatively connected

- with said armature and having one side sib-"

the exhaust valve of the one mechanism and

the inlet valve of the other mechanism will be

" "--epen but that when the armature is moved to

35

only when the inlet valve of the one mechanism

“be elosed and the exhaust valves of both mech-

anisms will be open, means e"‘feetwe when and

~ is open and the exhaust valve is closed for sup-

.plymg fluid pressure to said motor, and means ef-

fective when and only when the inlet valve of

~ the other mechanism is open and the exhaust
valve is closed fef' eenneetmg smd metor Wlth et-

e mosphere

45

. 50

60

o of its stroke the inlet valve of the one mecha-
- nism and the exhaust valve of the other mecha-

- nism will be open and the exhaust valve of the

. .one mechanism- and the iinlet valve of the other -

R

6. In combination, a car retarde.t aQ ﬂmd pres-
sure motor for operating said car retarder, a
.-V&IVE“ device including an armature hiased to
one end of its stroke by a spring, s winding
effective when ene: rgized for moving said arma-
ture from said cne end of its stroke to the other
end of its stroke, a diaphragm. operatively con-
 nected with said armature and having one side
~ siuibjected to the pressure of the fluid in said

- the other end of its stroke the inlet valve of

- the one mechanism and the exhaust valve of the
other mechanism wiill be open and the exhauss
~ valve ef the one mechanism and the inlet valve
- of the other mechanism will be. ciosed, and that

~ when the armature is moved to an intermediate
‘position the inlet valves of both mechanisms will

Jecied to the pressure of the fluid in said motor, 25 o
the paris being so proportioned that as the
~ pressure of ‘the fluid in said motor builds up.

some pressure will be reached at which the
diaphragm will exert a force on the armature
which together -with Lhe force exerted on the 30
armature by its bias will be sufficient to move
the armature from its other end of its stroke

to an intermediate position, two valve mecha-
nisms each including an inlet valve biased to a

- closed position and an exhaust valve biased to 35

an open position, the exhaust valve of each

- mechanism being eperatwe?y connected with the

motor, the parts being so proportioned that as

the pressure of the fluid in said motor builds
up some pressure will be reached at which the
'_dle,phregm will exert a force on the armature
“which together with the force exerted on the
armature by its bias will be sufficient to move "
the armature from its other end of its stroke
to an intermediate position, two valve mecha-
- nisms each including an inlet valve and an ex--
 haust valve; means controlled by said armature
~ for -controlling said two valve . ‘mechanisms in
. such manner that when the armature is moved "
65
~the one mechanism and the exhaust valve of the
other mechanism will be closed and the exhaust -
valve of the one mechanism and the 1n1et Valve
7 of the other mechanism will be open, but that
BT

to said onée end of its stroke the inlet valve of

when the armature is- moved to the other end

mechamsm Wlll be closed and that When the

inlet valve in such manner that the inlet valve
is moved to its open position by operation of

the exhaust valve and that both valves cannot 40 -

both be cpen at the same time, means controlled
by said armature and cooperating with the ex-
haust valves of said two valve mechanisms in
such manner that when said armature is moved - .-
to one end of its stroke the exhaust valve of the 45
one valve mechanism will be held closed in
opposition to its bias and the associated inlet

valve will be held open in opposition to its bias =~
and the exhaust valve of the other valve mecha-~

nism will be held open by its bias and the asso- 50 |

‘ciated inlet valve will be held closed by its bias,

but that when the armature is moved to the

other end of its stroke the exha,ust valve of the o

one valve mechanism will be held open by its

bias and the associated inlet valve will be held 55

closed by its bias and the exh&ust Valve of the
other valve mechanism will be held closed in -

- opposition - to its bias and the associated inlet

valve will be held open in opposition to its bias,

and that when the armature occupies an inter- 60
mediate position the inlet valve of each valve
mechanism will be held closed by its bias and
‘the exhaust valve of each pilot valve: mecha-
‘nism will be held open by its bias, a. pneumadtic

valve for controiling the exhaust of fluid from 65 -
said motor controlled by the one valve mecha- -
nism, and a pneumatic valve for controlling the
“admission of fluid to said motor eontrelled by D

the other valve mechanism. - |
8. In combination, a car retarder a ﬁuld 0

-pressure motor for opemtmg sald car. reterder
~a valve device including an armatgure hiased to

~one end of its stroke by a spring, a winding

effective when energlzed for moving said arma-

___ture from S&ld cne end of 1ts stroke to the ether 75 o
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end of its stroke, a diaphragm operatively -con-
nected with said armature and having one side
subjected to the pressure -of the fluid in said
motor, the parts being -so proportioned that -as
the pressure of the fluid in said motor builds up
some pressire will be reached at which the dia-
phragm will exert a force on the armature
which icgether with the force exerted on the
armature by its bias will be sufficient to move
the armaturs from its other end of its stroke
to an intermediate position, a slide valve -oper-
atively connected with said armature to move
therewith, a first fluid pressure operated prneu-

matic valve biased to a closed position for con-

trolling the exhaust of fluid pressure from said
motor, a second fluid pressure operated valve
biased to a closed position for -controlling the
admission of fluid pressure to said motor, means
controlled by said slide valve for connecting
said first fluid pressure operated valve with a
source of fiuid pressure to open said first valve
when and only when said armature occupies its
one extreme position and for connecting said
first valve with atmosphere to permit said first
valve to close when said armature cccupies its
intermediate or its other extreme position, and
other means controlled by said slide valve for
connecting said second fluid pressure operated
valve with a source of fluid pressure to open
said second valve when and only when said
armature occupies its other extreme position
and for connecting said second valve with at-
mosphere to permit said second valve to close

when said armature occupies its intermediate

or its one extreme position.

0. Railway braking apparatus comprising two
braking bars movable toward and away from
the track rails into braking and non-braking
positions and biased to a braking position, a
fluid pressure operated motor for moving said
braking bars to their braking positions, a first
Auid pressure operated valve for controlling the
exhaust of fluid pressure from said motor, a
second fluid pressure operated valve for con-
trolling the admission of fluid pressure to said
motor, a first electrically operated pilot valve
mechanism for controlling the supply of fiuid
pressure to said first fluid pressure operated
valve, a second electrically operated pilot valve
machanism for controlling the supply of fluid
pressure to said second fluid pressure operated
valve, a valve device comprising an armature
biased to one position, a winding for moving
said armature from its one position to another
position, the parts being so proportioned that
when said winding is energized the zresultant
force exerted on said armature will be propor-
tional to the strength of the current supplied
to said winding, means for supplying said wind-
ing with current at different strengths, a dia-
phragm subjected to the pressure of the fluid
in said fluid pressure operated motor and oper-
atively connected with said armature in such
manner that when fluid pressure is supplied to
said motor said diaphragm will exert a force

on said armature which opposes that exerted

on the armature by current flowing in said
winding and which is effective to move said
armature from its other extreme position to an
intermediate position, two contacts controlled
by said armature in such manner that the one
contact will be closed when the armature oc-
cupies its one extreme position and that the
other contact will be closed when the armature
occupies its other extreme position, but that

when the armature occupies its intermediate
position both contacts will be -open, a first cir-
cuit for the first electrically operated -polit
valve controlled by said first contact, and a.
second circuit for the second electrically oper- 6
ated pilot wvalve for controlling said -second
contact. | | o

10. In combination, a fiuid pressure motor,
a, first fluid pressure operated valve for control-
ling the admission of fiuid to sald snotor, a 10
second fluid pressure operated valve tor control-
ling the exhaust of fluid from said motor, a
valve device comprising an armature bhiased to
one position, a winding effective when ener-

oized for exerting a force on said armature 15
 which opposes that due to its bias and which 1s

proportional to the strength of the current sup-
plied to said winding, a -diaphragm subjected to
the pressure of the fluid in said motor and op-

eratively connected with said -armature in such 20 -

manner that when fluid pressure is supplied 10
s5id motor said diaphragm will exert .a force
on said armature which opposes that due to the
energization of said winding, and means con-~
trolled by said armature for selectively coh- 25
trolling the admission and exhaust of fluid to
said two fluid pressure operated valves.

11. In combination, a fluid pressure motor,
two fluid pressure operated valves, means col-
trolled by the one valve for controlling the 3¢
admission of fluid pressure to said motor, means
controlled by the other valve for controlling
the exhaust of fluid pressure from said motor,
two valve mechanisms, means controlled by the
one valve mechanism for controlling the ad- 35
mission of fluid pressure to and exhaust of
fluid pressure from said one valve, means con-
trolled by the other valve mechanism for con-
trolling the admission of fluid pressure to and
exhaust of fluid pressure from said other valve, 4¢
an electromagnet comprising an armature and
2 winding, means for biasing said armature to
one position in such manner that when said
winding is energized said armature will move
to another position in opposition to its bias, a 45
diaphragm subjected to the pressure of the fluid
in said motor and operatively connected with
said armature in such manner that when fluid
pressuyre is supplied to said motor said dia-
phragm will exert a force on the armature 50
which opposes that due to the energization of
said winding, and means controlled by said
armature for selectively controlling said two
valve mechanisms.

12. In combination, a fluid pressure motor, 55
a first fluid pressure operated valve for con-
trolling the admission of fluid to said motor,

s second fluid pressure operated valve for con-
trolling the exhaust of fluid from said motor,
o valve device including an armature, a wind- 60
ing effective when energized for exerting a pull
on said armature which varies with the strength
of the current supplied to said winding, a dia-
phragm subjected to the pressure of the fiuid
in said motor and operatively connected with 65
said armature in such manner that when fluid
pressure is supplied to said motor said dia-
phragm will exert a force on said armature
which opposes that due to the energization of
said winding, means for supplying said wind- 70
ing with current at different strengths, a spring
effective when said winding is deenergized for
moving said armasture to one extreme position,
means controlled by said armature and effec-

tive when said armature occupies its one ex- 5

-
F
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| treme posﬂ;mn for connecting - the second fluid

- pressure operated valve with a source of fluid

- Said

‘pressure and: the first fluid pressure operated

valve with atmosphere, means controlled by
armature and effective  when the force
exerted on the armature due to energization of
said winding exceeds that exerted on said arma-

. ture by said diaphragm for connecting the first

15

' a member movable between an
| and two extreme positions, two fluid pressure
means controlled by the one valve for

20
.. admitting fluid pressure to said motor, means

. -_'fiuld pressure operated valve with a source of
10

fluid pressure and the second valve with at-
mosphere, and means controlled by said arma-

~ture and effective when the force exerted on
sald armature due to energization of said wind-
‘ing is equal to that exerted on said armature
by said diaphragm for connecting both fluid

pressure operated valves ‘with atmosphere.
- 13. In combination, a fluid pressure moter
1ntermed1&te

valves,

controlled by the other valve for exhausting
fluid pressure from said moter ‘means con-

_ _-trolled by seud member for connectlng the one

2,024,935

valve with a source of fluid pressure and the

other valve with atmosphere when the member
occupies its one extreme position, for connect-

- ing the other valve with a source of fluid pres- -
sure and the one valve with atmosphere when 5
the member occupies its other - extreme posi-
tion, -and for connecting both Valves with at-

mosphere when the member occupies its in-
termediate extreme pOSItIOIl means for ble,smg

said member to its other extreme position, a 10';

winding, means for. energizing said winding,

means effective when said winding becomes en-

ergized for moving said member to its one ex-
treme position in opposition to the bias of said =
spring with a force which depends upon the 15 -
strength of the current supplied to said winding,
and means responsive to the pressure of the fluid

in said device for moving said member from its
~one extreme position to its intermediate posi-

tion when the pressure of the fluid in said de- 20

- vice has built up to a value which increases as

the strength of the current sunphed to- said
wmd.mg increases.
| J OHN W. LIVINGSTON
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