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13 Claims. 

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. MOI'e 
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 track rail to 
their braking positions by a fluid preSSu'e 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, 
Another 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 Vai'ie 
automatically 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 is a 

view, partly diagrammatic and partly croSS 
sectioned, illustrating one form of apparatus 
embodying my invention. Fig. 2 is a Sectional 
view showing a modified form of the Wave de 
vice C forming part of the apparatus illustrated 
in Fig. 1. Fig. 3 is a view, partly diagrammatic 
and partly cross-sectioned, illustrating another 
form of apparatus embodying my invention. 
Fig. 4 is a diagrammatic view showing the man 
ner in which the valve device shown in FigS. 1, 
2 and 3 inay be automatically controlled in ac 
cordance with the Weight of a car, the speed of 
the car, the velocity of the Wind opposing or 
aiding the notion of the car, and the ambient 
temperature to cause the car to leave the re 
tarder at the most desirable speed. 

(C. 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 rail of a 
stretch of railway track, which track rail, as 5 
here shown, is secured to 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 is a car 
retarder comprising two braking bars A and A 0. 
located on opposite sides of the rail. Each of 
these braking bars comprises as usual a brake 
beam 4 and a brake shoe 5. 
The braking bars Al and A are arranged to 

be moved toward and away from the rail 15 
through the medium of a lever 6 which is pivot 
ally mounted at one end on a pivot pin 3 car 
.ried by the rail support 2, and a lever 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 6 
which receives the braking bar" Al. The one 
end a of the lever is likewise inclined up 
wardly and extends away from the rail at 25 
the opposite side of the rail fron the lever 6, 
and the other end b of the lever 7 is inclined 
downwardly and extends away from the rail 

below the lever 6. The end it of the lever 
is provided in its upper Surface. With a groove 30 
le, similar to the groove 6a in the lever 6, which 
groove receives the braking bar A2. The parts 
are so arranged and so proportioned that if 
the outer or free ends of the levers 6 and 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 
A1 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 pivot pin. 
Similarly, the center of gravity of the lever 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 to move them apart, the free 
ends of these levers will move toward each 
other, thereby moving the braking bars to their 
ineffective or non-braking positions in Which 
they are illustrated in the drawings. 55 
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2 
The levers 6 and 7 are arranged to be moved 

apart by means of a fluid pressure motor M 
comprising a cylinder 9 containing a recipro 
cable piston O which is attached to the inner 
end of a piston rod . 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 3 formed on the lever 6, while the piston 
rod is connected at its free end to the end 
7 of the lever 7 by means of an adjustable 
eye bolt 4 and a pivot pin 5. Fluid pressure 
may be admitted to the cylinder 9 on the upper 
Side of the piston to through an opening 6 
Which is threaded to receive a pipe T. When 
fluid pressure is admitted to the cylinder 9 
through the pipe and opening 6, the piston 
O is forced downwardly and the cylinder 9 

upwardly, thereby separating the levers 6 and 
T, and hence moving the braking bars toward 
their effective or braking positions. It will be 
obvious that When the braking bars are moved 
to their braking positions, they will exert a 
braking force which is proportional to the 
preSSure of the fluid supplied to the cylinder 9. 
The Supply of fluid pressure to the cylinder 

9 is controlled by means of a valve mechanis: 
B Comprising two poppet valves 8 and 9 lo 
cated in a valve body 20. The valve 8 is 
guided to move vertically by means of a valve 
stem 88, and is biased to an upper or closed 
position by means of a spring 8b. The upper 
end of the Valve stem 88 projects into a cylin 
der 2, which is formed in the upper part of the 
Casing 20 in axial alignment with the valve 8, 
and is attached to a piston 80 which is mounted 
to reciprocate in the cylinder 2 . The upper 
end of the cylinder 2 is constantly connected 
With a pipe 22 while the lower end of this 
cylinder is constantly connected with atmosphere 
through a port 23. The pipe 22 is adapted to 
be at times connected with atmosphere, and 
at other times connected with a source of fluid 
preSSL re in a manner which will be made clear 
hereinafter; and when this pipe is connected 
With atmosphere, the spring 8b holds the valve 
f8 closed and piston 8 in its upper position, 
but when the pipe 22 is connected with the 
SOUrce of fluid pressure, the fluid pressure which 
is then Supplied to cylinder 2 forces piston 8c 
to its lower position, thereby opening valve f8. 
When valve 8 is opened, cylinder 9 of motor 
M is connected through pipe 7, a pipe 59, a 
chamber 24 formed in valve body 20, valve 8, 
and a chamber 25 formed in valve body 20, with 
a pipe 3 Which is constantly supplied with 
fluid preSSure, usually air, from a suitable 
Source not ShoWn in the drawing. When valve 
8 is closed, however, cylinder 9 is disconnected 
from pipe 3. It follows therefore that when 
valve 8 is cpened, fluid pressure will be supplied 
to cylinder 9 of motor M to move the braking 
bar:S to their braking positions, but that, when 
this valve is closed, the Supply of fluid pressure 
to cylinder 9 Will be cut off. 
Walve 9 is guided to move vertically within 

the valve body 20 by means of a valve stem 9a, 
and is biased to an upper or a closed position 
by means of a spring 9b. The upper end of 
the valve stem. 99 extends into a cylinder 26 
and is attached to a reciprocable piston 2. The 
upper end of the cylinder 26 is constantly con 
nected With a pipe 28 which is at times con 
nected With atmosphere and at other times with 
a Source of fluid pressure in a manner to be 
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described hereafter, while the lower end of 
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 
tion in opposition to the bias of . Spring 9, 
thereby opening valve 9, and under these con 
ditions cylinder 9 of motor M becomes con 
nected. With atmosphere through pipes and 10 
59, chamber 24, valve f9, a chamber 30 formed 
in the valve body 20, and a port 60. When 
pipe 28 is connected with atmosphere, however, 
spring feb moves valve 9 to its closed position 
and piston 27 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. A 
and A2 move to their non-braking positions un 
der the influence of gravity. 20 
The supply of fluid pressure to the pipe 22 is 

controlled by a pilot valve mechanism P. con 
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. P1 comprises an exhaust 
valve 4 i and an inlet valve 21. The exhaust 
valve 41 is slidably mounted for movement be 30 
tween an upper position in which it is ShoWn in 
the drawing, and a lower position in which it 
engages a valve seat 431, and the parts are SC 
arranged that when this valve occupies its upper 
position, the pipe 22 will be connected with at-35 
mosphere through a port 441, but that, when 
this valve is noved to its lower position, the pipe 
22 will then be disconnected from atmosphere. 
The parts are further so proportioned that when 
this valve is being noved from its upper position 40 
to its lower position, this valve will blank the 
port 441 and thus disconnect the pipe 22 from 
atmosphere in an intermediate position in its 
stroke. The inlet valve 421 is secured to a valve 
stem, 451, the upper end of which is slidably 45 
mounted in a guideway 46 formed in the inlet 
valve, and the lower end of which is slidably 
mounted in a plug member 471. A spring 481 
surrounds the valve stem. 451 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 inet Valve 2 engages a 
wave seat 491. The valve stem. 45, however, is 
adapted to be at times moved down Wardly to a 
lower position in which the inlet valve is un- 55 
seated, in response to movement of the exhaust 
Valve to its lower position, Sufficient lost notion 
being provided betWeen the exhaust valve and 
the Valve Stem to insure that the illet Valve Wii 
not Open until after the exhaust Valve has been 60 
noved downWardly past the position. Where it 
blanks the exhaust port 441. The exhaust valve 
41 is constantly biased to its upper position by 
means of a Spring 50 which Surrounds the valve 
Stem 45 between the two valves, this latter 65 
Spring being SO Constructed that when it be 
comes compireSSed due to the dioWinWard move 
ment of the exhaust Valve, it Will rigt exert Sufi. 
cient force on the inlet Valve to unseat this lat 
ter valve. When the inlet valve 421 is unseated, 70 
the pipe 22 is connected with an inlat port 5 
which is constantly connected with the pipe 3, 
and it Will be appa ent that under these condi 
tions, the pipe 22 Will be Supplied with fluid 
pressure. When, however, the inlet valve is 75 
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Seated, the pipe 22 is disconnected from the inlet 
port 5, 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 
P. 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 at the same time. 
The pilot valve mechanism P2 is similar to 

the pilot valve mechanism. P1 with the exception 
that the parts of the pilot valve mechanism P2 
are inverted, and the corresponding parts of the 
two valve mechanisms are designated by the 
Sane reference characters With Suitable distin 
guishing exponents. It is believed, therefore, 
that the construction of the pilot valve mecha 
nism P2 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 42 of the pilot valve mechanism P2 occu 
pies its lower position, the inlet valve 422 is 
closed and the exhaust valve 42 is open, and 
Under these conditions the pipe 23 is connected 
with atmosphere through the exhaust port 2.62. 
When, however, the exhaust valve 2 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 sten 452 is 
moved to its upper position, the pipe 28 becomes 
Connected With the inlet port 5 With the result 
that this pipe is then connected with the source 
of fluid pressure. 
The pilot valve mechanisms P1 and P2 are 

Controlled by an electromagnet. A through the 
medium of a lever 39 one end of which is pivot 
ally Supported at point 40, and the other end of 
which extends between and cooperates with the 
exhaust valves 41 and 42 of the pilot valve 
mechanisms Pl and P2. The electromagnet A, 
as here shown, is of the Solenoid type and com 
prises a Winding 32 and an armature 33. The 
armature 33 is pivotally attached at its uppe 
end to the lever 39, and is operatively connected 
at its lower end with a diaphragm 34 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 39 will be 
rotated to an upper position in which it holds the 
exhaust valve 42 of the pilot valve mechanism P2 
in its upper position and permits the exhaust 
valve 41 of the pilot valve mechanism P1 to move 
to its upper position under the bias Of the Spring 
501. The diaphragm chamber 35 is constantly 
connected with atmosphere on the upper side of 
the diaphragm 34 by means of a port 37, and with 
the pipe 7 on the lower side of the diaphragm by 
means of a pipe 38, 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 in pedance R. Over a 
circuit which includes the Winding 32 of the elec 
tromagnet A, a single pair cf Wires 52 and 53, a 
suitable source of current here shown as a bat 
tery D, and the impedance. The impedance R 

3 
may be located at any suitable point but will 
usually be located at a point remote from the 
braking apparatus as in the control cabin of a 
classification yard car retarder system. The 
parts are So proportioned that the pull exerted 5 
by the electromagnet is proportional to the 
angular displacement of the arm from its 'off' 
position. 
AS shown in the drawings, arm 60 of imped 

ance R. Occupies a position in which it is out of 0 
engagement with the impedance, which position 
I 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 electromagnet, and spring 36 lis 
therefore holds the armature in its upper position. 
AS WaS previously pointed out, When the arma 
ture Occupies its upper position, lever 39 is ro 
tated to its upper position, and due to the previ 
Ously described proportioning of the parts, when 20 
the lever 39 occupies its upper position, exhaust 
valve 41 of pilot valve mechanism Pt is open, 
inlet valve 421 of pilot valve inechanisin P1 is 
closed, exhaust valve 42 of pilot valve mechanism 
P2 is closed, and inlet valve 422 of pilot valve 25 
mechanism P2 is open. Pipe 22 is therefore coin 
nected with atmosphere, while pipe 28 is connect 
ed with the Source of fluid pressure, thus causing 
Valve 8 of valve mechanism B to be closed and 
valve 9 of this valve mechanism to be opened, 30 
and hence causing cylinder 9 to be disconnected 
from the source of fluid pressure and to be con 
nected with atmosphere. Since cylinder 9 is dis 
connected from the source of fluid pressure and is 
Connected with atmosphere, the braking bars All 35 
and A2 of the car retarder aire held by gravity in 
their non-braking positions. 
In eXplaining the operation of the apparatus 

as a Whole, I Will assume that the operator, 
wishing to make a brake application, moves arm 40 
69 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 60 to be exerted on armature 45 
33, and armature 33 therefore moves downward 
ly in opposition to the bias of spring 36, thereby 
moving both lever 39 and diaphragm 34 down 
Wardly. The downward movement of lever 38 
first permits spring 482 to close inlet valve 422 of 50 
pilot valve mechanism P2 and then permits 
Spring 52 to Subsequently open the exhaust 
valve 42 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 becomes connec 
ted with atmosphere, the pressure in this pipe 
and in the upper end of cylinder 26 decreases 
rapidly, and aS Soon as the preSSure has de 
creased to a predetermined value, Spring 9b 60 
closes valve-9, thus disconnecting cylinder 9 from 
atmosphere. The downward movement of lever 
39 also causes the exhaust valve 41 of pilot 
valve mechanisrn Fl to close, and inlet valve 421 
of pilot valve mechanism P1 to Subsequently 65 
open, thereby causing fluid pressure to be sup- . 
plied to pipe 22, and hence to cylinder 2 of valve 
mechanism B. The fluid pressure thus supplied 
to cylinder 2 opens valve 8 which, in turn, 
admits fluid at full line pressure to cylinder 70 
to move the braking bars to their braking posi 
tions. As the pressure in cylinder 9 increases, 
the pieSSure on the underside of diaphragm 34 
also increases, thus causing this diaphragm to 
exert an upward force on armature 33 which is 75 



5 

O 

5 

20 

25 

30 

35. 

40 

45 

50 

55 

60 

65 

75 

4. 
proportional to the pressure of the fluid in the 
cylinder. The biasing Spring 36, of course, also 
exerts an upWard force on a nature 33, and the 
parts are so proportioned that as the pressure 
in cylinder 9 continues to build up, a preSSure 
Will finally be reached at which the combined 
upWard force exeited on the arnature by dia 
phragm 34 and by spring 33 will exceed the 
downward force exerted on the armature due to 
the pull of the electromagnet, and When this 
happens, the arnature 33 will start to move up 
wardly and move lever 39 upwardly. As Soon 
as lever 39 starts to move upwardly, inlet valve 421 
of pilot valve mechanism P1 will close and will 
cut off the Supply of fiuid pressure to pipe 22, 
but valve 8 of valve mechanism B. Will not in 
mediately become closed because, for the reasons 
previously pointed out, the exhaust valve ill 
of mechanism P1 will then still be closed; and 
fluid will therefore be trapped in pipe 22 and in 
cylinder 23, which will hold this pilot valve 
open. However, after a brief interval of time, 
Sufficient additional fluid will have been Supplied 
to cylinder 9 to cause armature 33 to move to a 
position in which the exhaust valve 4C1 of the 
pilot valve mechanism. P1 becomes opened, and 
when this happens, the fluid which was trapped 
in pipe 22 and in cylinder 2 Will be vented to 
atmosphere, and valve 3 will then close and Will 
cut off any further Supply of fluid to cylinder 9. 
In this latter position of the arnature 33, Which 
position I shall, for convenience (term its “inter 
mediate' position, exhaust valve 42 of pilot 
valve mechanism P2 will be open and inlet valve 
422 of this pilot valve mechanism will be closed, 
so that valve 9 of valve mechanism B. Will re 
main closed, and the fluid which was previously 
supplied to cylinder 9 will therefore be trapped 
in this cylinder. As was previously pointed out, 
the electromagnet B is so constructed that the 
downward pull exerted on the airmature 33 in 
creases as the magnitude of the current Supplied 
to the Winding 32 increases, and since the up 
ward force which must be exerted on the arma 
ture by the diaphragm 34 to move the armature 
to its intermediate position depends upon the 
pressure of the fluid supplied to cylinder 9, it 
follows that by properly proportioning the parts, 
the apparatus can be made to Supply fluid pres 
Sure to cylinder 9 in such manner that the pres 
sure of the fluid in the cylinder will increase 
as the arm 6 of impedance R is moved toWard 
the left to decrease the amount of the impedance 
R, which is connected in the circuit for the 
Winding 32. 

It should be particularly pointed out that if, 
when the armature 33 occupies its intermediate 
position, the pressure of the fluid in cylinder 9 
Should increase for any reason, aS night happen 
When a car enters the retarder and forces the 
braking bars away from the rail , the resultant 
increase in foice exerted on diaphragm 34 Will 
cause the arrinature 33 to innove upwardly past 
its intermediate position to a position in which 
the exhaust valve 42 of pilot, valve mechanism. 
P becomes closed and the inlet valve 42 be 
cones opened, and when this happens, fluid 
preSSure Will be supplied to pipe 28. As a re 
Sult, valve 9 will then open and will vent fluid 
from cylinder 9 to atmosphere until the pres 
Sure of the fluid in cylinder 9 again decreases 
Sufficiently to permit the armature to return to 
its intermediate position. As soon as the arma 
ture returns to its intermediate position, inlet, 
valve 422 of pilot valve mechanism P2 will again 
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become closed, and exhaust valve 4 will again 
become opened, thus permitting valve 9 to 
again 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 
P1 in a manner which will be obvious from an 
inspection of the drawing, thereby causing valve 
18 to open and admit Sufficient additional fluid 
to cylinder 9 to restore the armature to its 
intermediate position. When the armature has 
been restored to its intermediate position under 
these conditions, valve f8 will, of course, again 
become closed and will cut off the further Sup 
ply of fluid pressure to cylinder 9. 

If, after the braking bars A" and A’ of the 
car retarder have been moved to their braking 
positions in the manner previously described, 
it is desired to restore the braking bars to their 
non-braking positions, arm 60 of impedance R 
is restored to its “off’ position in which it is 
shown in the drawings. This movement of the 
impedance arm deenergizes winding 32 of elec 
tromagnet A, and when this Winding becomes 
deenergized, the pressure of the fuid 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 
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Spring 38, moves the armature to its upper po 
sition, thereby causing exhaust valve 4f of 
valve mechanism P' to become closed and inlet 
valve 42 of this valve mechanism to become 
Opened. As a result, fluid is then Supplied to 
pipe 28, and valve 9 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-braking positions, all parts are restored to 
their normal positions in which they are illus 
trated in the drawings. 

Referring now to Fig. 2, I have here shown 
a modified form of valve device which I have 
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 controlling 
the Supply of fluid pressure to the pipes 22 and 
28. As here illustrated, the valve device C com 
prises a slide valve 63 operatively connected 
With the armature 33 of electromagnet A 
through the medium of an operating rod 64 
and a yoke 65. The slide valve 63 and operat 
ing rod 64 are mounted to slide vertically in a 
valve chamber 6, which is constantly connected 
With the Source of fluid presure through a pas 
SageWay 7 and the pipe 3 , and in order to seal 
the valve chamber and still permit the neces 
Sary movement of the slide valve and operating 
rod, the upper and lower - ends of the valve 
chamber are closed by flexible diaphragms 68 
and 69, preferably of the soft rubber type, and 
Operating rod 64 being engaged by the yoke 65 
through these diaphragms. Formed in the 
body of the valve device C" are three ports , 
72 and 73, the outer ends of which are con 
nected respectively with the pipes 22 and 28 and 
With atmosphere; and formed in the valve body 
are two ports 74 and 75 and a cavity 76 which co 
Operate With the ports if, T2 and 73 to selec 
tively connect the ports and 2 with the 
Valve chamber 6 or with the port T3 in accord 
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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 it is 
biased by the Spring 36, port 7? will be con 
nected with port 13 through cavity 76 and port 
72 Will be connected with valve chamber 67 
through port 75, but that, when the armature 
Occupies its lower position, port T. Will be con 
nected with valve chamber 67 through port 4 
and port 12 will be connected with port T3 
through cavity 76, and that, when the arma 
ture occupies its intermediate position, ports 

and 72 will both be disconnected from valve 
chamber 67 and will be connected with port 73 
through cavity T6. Since pipe 22 is constantly 
connected with port 7, it will be apparent that 
this pipe Will be Supplied with fluid pressure or 
will be connected with atmosphere according as 
port T is connected with the valve chamber 67 
or is connected with the port 73. Likewise, 
Since the pipe. 28 is constantly connected with 
the port 72, it will be apparent that this pipe 
Will be supplied with fluid pressure or will be 
Connected With atmosphere according as the 
port T2 is connected with the valve chamber 6 
Or is connected with the port 73. 
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 28 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 
W and W, each comprising a valve stem 80 
biased to an upper position by means of a spring 
8 and provided with a winding 82, and an arma 
ture 83. Each valve stem 80 controls an inlet 
Valve 80 which is closed when the valve stem 
Occupies its upper position, and an exhaust valve 
80 which is closed when the valve stem occupies 
its lower position. When valve VI is energized, 
valve stem 80 of this valve moves downwardly 
against the bias exerted by the associated spring 
8?, and under these conditions, pipe 22 is con 
nected with pipe 3. When valve W1 is deener 
gized, however, as shown in the drawings, pipe 22 
is disconnected from pipe 3 and is connected 
with atmosphere through a port 84. 
When valve W2 is energized, as shown in the 

drawings, valve stem 80 of this valve moves down 
wardly and connects pipe 28 with pipe 3 ?, but 
when valve W2 is deemergized, pipe 28 is dis 
connected from pipe 3 and is connected with 
atmosphere through a port 85. 
The valves W1 and W2 are controlled by a relay 

device C3 comprising a contact plate 86 secured 
to, but insulated from, armature 33 of electro 
magnet A. The contact plate 86 cooperates with 
four adjustable contact screws 87, 88, 89, and 90 
mounted on an insulating Support 9, in Such 
manner that when the armature occupies its 
upper position, the contact plate 86 will engage 
the contact screws 87 and 88 to close a contact 
87-86-88, and that, when armature occupies its 
lower position, the contact plate 86 will then en 
gage the contact screws 89 and 90 to close a 
contact 89-86-90, but that, when the armature 
occupies. its intermediate position, the contact 

5 
plate Will be out of engagement with all of the 
contact. ScreWS and both contacts will be open. 
The arnature 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 
connection with Fig. 1. 
When contact 87-86-88 is closed as shown in 10 

the drawings, Winding 82 of valve W2 is energized 
Over a circuit which passes from battery D 
through Wires 95 and 94, contact 87-86-88, 
wire 93, winding 82 of valve V2, and wire 92, 
back to battery D; and when contact 89-86-90 15 
of device C3 is closed, Winding 82 of valve W1 is 
energized over a circuit which passes from bat 
tery D through wire 95, contact 89-86-90 of 
device. C3, wire 96, winding 82 of valve V1, and 
Wire 92 back to battery D. 20 
As shown in the drawings, arm 60 of impedance 

R. Occupies its off position, so that winding 32 
of electromagnet A is deenergized, and armature 
33 of electromagnet A is therefore held in its 
upper position by Spring 36 in the manner pre- 25. 
viously described in connection with Fig. 1. 
Contact 87-88-88 of device C" is therefore 
closed, so that valve W2 is energized, and con 
tact 89-86-90 is open so that valve W1 is deen 
ergized, as was previously pointed out. Since 30, 
Valve W is deemergized, valve 8 is closed and the 
Supply of fluid pressure to motor M is therefore 
cut off, and since valve V2 is energized, valve 9 
is open. 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 3240 
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 
WP becomes deemergized and permits valve 9 
to close, and When contact 89-86-90 becomes 
closed, Walve Will becomes energized and causes 
valve 8 to open. When valve 8 opens, fluid 
preSSure is Supplied to cylinder 9 of motor M to 50 
move the braking bars to their braking positions, 
As soon as the pressure in cylinder 9 increases 
to a predetermined value which depends upon 
the position to which the impedance arm 60 was 
moved and the proportioning of the parts, the 55 
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 89-86-90 
becomes opened, and when this happens, valve 60 
Will becomes deenergized and causes valve 8 to 
close, thereby cutting off the further supply of . 
fluid pressure to cylinder 9. When valve. W1 be 
comes deemergized under these conditions, valve 
W2 is then also deemergized, so that valve 9 is 65 
closed, and the fluid which was previously sup 
plied to cylinder 9 is therefore trapped in the cyl 
inder. As a result, armature 33 will remain in the 
position in which both the contacts 87-86-88 
and 89-86-90 of device C3 are open until the 70 
pressure in cylinder 9 increases or decreases or 
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, 75. 
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armature 33 will move upwardly and close contact 
87-88-88, thereby energizing valve W2, and 
hence causing valve 9 to open and went fluid 
from cylinder 9 until the pressure in the cylinder 
again decreases Sufficiently to permit magnet. A to 
move the armature downwardly far enough to 
Open the contact 87-86-88. Likewise, if the 
preSSUre in cylinder 9 decreases after the arma 
ture has been moved to its intermediate position, 
the armature 33 will move downwardly and close 
contact 89-8-90, thereby causing valve VI to 
become energized, and hence causing valve 8 to 
open and admit sufficient additional pressure to 
cylinder 9 to restore armature 33 to its intermedi 
ate position. Furthermore, if, when the armature 
33 occupies its intermediate position, arm 6t of 
impedance R is moved, armature 33 will move 
downwardly and close contact 89-86-90 or Will 
move upwardly and close contact 87-86-88. 
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 9, until the armature has again been 
restored to its intermediate position. 

If, after the braking bars have been moved to 
their braking positions in the manner previously 
described, it is desired to restore them to their 
non-braking positions, arm 66 of impedance R is 
restored to its off position in which it is shown 
in the drawings. When this happens, the re 
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 82-86-88. When this con 
tact becomes closed, valve W becomes energized 
and admits fluid to pipe 28, thereby causing 
valve 9 to open and went fluid from cylinder 9. 
As the pressure of the fluid in cylinder 9 de 
creases, the braking bars Will return to their 
non-braking positions by gravity, and When the 
braking bars reach their non-braking positions, 
all parts Will then be restored to their normal 
positions in which they are shown in the draW 
IgS. 
As is Well known, in classification car retarder 

yards of the "hump' type in which the cars 
move through the yard Under the influence of 
gravity, and in which the speed of the cars as 
they enter the classification tracks is controlled 
by means of car retarders, the speed at which 
the cars enter the car retarde's varies through 
wide, limits depending, among other things, upon 
the Speed at Which the carS go over the hump, 
the ambient temperature, the direction and ve 
locity of the Wind, and the Weight of the cars 
and their contents. It is desirable that the cars 
should enter the classification tracks at a speed 
which will result in a safe coupling speed by the 
time the car reaches the cars Which are aliready 
in the classification track, and, in Order to ac 
complish this result, 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 factors which cause 
the variations in car. Speed. With braking ap 
paratus constructed in accordance with my in 
vention, this finay be conveniently done automati 
cally in a manner which I Will now describe. 
Referring now to Fig. 4, I have here shown 

a side View of a Stretch S of track Which leads 
from the hump in a classification car retarder 
yard of the type described above to one of the 
classification tracks, and over which cars move 
from left to right. Associated. With the stretch. 
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S for controlling the speed of the cars entering 
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 Fig. 1, and is controlled by means of control 
apparatus Similar to that shown in Figs. 1, 2, or 
3, this control 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 

includes the battery B and five impedances R', 
R", R, R and R. These impedances are simi 
lar in general construction and each is provided 
With a plurality of taps E and With an arm. Of 
which is pivoted at one end at 32 and which 
coacts at its free end with the taps 3. 
The arm O of the impedance R is operatively 

connected with Suitable means for varying this 
impedance in accordance With the velocity 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 C6 driven by a windmill fo3, and op 
eratively connected. With the arm of in Such 
nanner that the greater the Wind Velocity in the 
direction to slow up the car, the more Will be 
the amount of the impedance R' that is includ 
ed in the circuit for the Winding 32. 
The arm foil of the impedance R is operative 

ly connected With Suitable means for varying 
this impedance in accordance with the velocity 
of the Wind acting in the direction to speed up 
a car traversing the stretch S of track, this 
means as here shown, comprising a governor 
i4 driven by a windmill (5, and operatively 
connected with the arm of in such a manner 
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 
circuit for the Winding 32 of electromagnet A. 
The arm 0 of the impedance R is operative 

ly COnnected With Car Speed measuring means 
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indicated diagrammatically in the drawings by . 
the reference character G, and associated with 
the stretch in Such a position that the car Will 4 
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 gi'eater the Speed of the car 
passing the measuring means, the less will be 
the amount of impedance Which is included 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 5 
Will be retained in the circuit until the next car 
eiters the means. Speed meaSuiring means of 
the type described are Well known and Since the 
means themselves form no part of my present, 
invention except insofar as they form a part C. 
of the combination, it is believed to be unneces 
Sary to describe them in detail herein. 

5 

The arm. Of of the impedance R' is operative 
ly connected With a Scale H Which is associated 
with the stretch S to the left of the car speed 
measuring means G. The scale H controls the 
impedance arm. O in Such manner that the 
heavier the car on the Scale is, the less will be 
the amount of the impedance R that is includ 
ed in the circuit for the winding 32, and that 
when the car moves off of the scale, the amount 
of the impedance Which is then included in the 
circuit for the Winding Will remain in the circuit 
until the next car moves onto the scale. 
The arm. Of of the impedance R is operative 
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ly connected 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 R' which is included in the 
winding 32. 
With the winding 32 controlled by the imped 

ances R1, R2, R3, R4 and R5 in the manner just 
described, it will be apparent that the strength 
of the current Supplied to the winding 32 will 
depend upon the Sun of the amounts of the 
individual impedances which are included in the 
circuit, and it follows that the strength of this 
current Will wary with the variations in each of 
the individualimpedances. 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 a 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 
embodying 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 ray invention, What I 
claim is: 

1. In combination, a car retarder, a fluid pres 
Sure motor for Operating Said car retarder, a 
first fluid pressure operated waive for controlling 
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, 
a winding effective when energized for exerting 
a force 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 
said winding, and means controlled by Said arma 
ture for Selectively controlling the admission 
and exhaust of fluid to Said two fluid pressure 
operated valves. 

2. In combination, a car retarder, a fluid pres 
sure operated motor for operating said car re 
tarder, two fluid pressure operated Valves, means 
controlled by the One valve for controlling the 
admission of fluid pressure to Said motor, means 
controlled by the other valve for controlling the 
exhaust of fiuid 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 controlling the ad 
mission of fluid pressure to and exhaust of 
fluid pressure from Said other valve, an electro 
magnet comprising an armature and a Winding, 
means for biasing Said arnature to one position 
in Such manner that When Said Winding is ener 
gized said armature Will move to another position 
in opposition to its bias, a diaphragm subjected 
to the preSSure of the fluid in Said motor and op 

'7 
eratively connected with said armature in such 
manner that when fluid pressure is supplied to 
said notor Said diaphragm will exert a force 
On the arnature which opposes that due to the 
energization of said winding, and means con- 5 
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 10 
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- 5 
ture which varies with the strength of the cur 
rent Supplied to Said winding, a diaphragm sub 
jected to the pressure of the fluid in said motor 
and operatively connected with said armature 
in Such manner that when fluid pressure is sup- 20 
plied to Said moto: Said diaphragm will exert a 
force On Said arnature 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 
is deenergized for moving said armature to one 
extreme position, means controlled by said arm 
ature and effective when said armature occupies 
its one extreme position for connecting the sec 
Ond fluid pressure operated valve with a source 30 
of fiuid pressure and the first fluid pressure op 
erated valve with atmosphere, means controlled 
by Said armature and effective when the force 
exerted. On the armature due to energization of 
Said Winding exceeds that exerted on said arma- 35 
ture by Said diaphragm for connecting the first 
fluid preSSure operated valve with a source of 
fluid preSSure and the second valve with atmos 
phere, and means controlled by said armature 
and effective when the force exerted on said 40 
armature due to energization of said winding is 
equal to that exerted on said armature by said 
diaphragm for connecting both fiuid pressure 
Operated valves with atmosphere. 

4. In Combination, a car retarder, a fluid pres- 45 
Sure anotor for operating said car retarder, a 
innenber novable between an intermediate and 
tWO extreme positions, two fluid pressure valves, 
means controlled by the one valve for admitting 
fluid pressure to said motor, means controlled by 50 
the other valve for exhausting fluid pressure 
from Said motor; means controlled by said mem 
ber for connecting the one valve with a source 
of fluid preSSure and 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 when 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 its other extreme position, a 
Winding, means for energizing said winding, 
means effective When Said Winding becomes ener 
gized for moving Said member to its one 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 its one 70 
extreme position to its intermediate position 
When the preSSure of the fuid in said device has 
built up to a value which increases as the 
Strength of the current Supplied to said winding 
incleaSeS. . 5 
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5. In combination, a car retarder, a fluid pres- armature is moved to an intermediate position 

Sure motor for operating said car retarder, a 
valve device including an armature biased to 
one end of its stroke by a spring, a winding effec 
tive When energized for moving said armature 
from said one end of its stroke to the other end 
of its stroke, a diaphragm operatively connected 
With Said armature aind having one side sub 
jected 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 pressure Will be reached at which the 
diaphragm Will exert a force on the armature 
Which together With the force exerted on the 
arnature 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 arma 
ture for controlling Said tWo valve mechanisms 
in Such manner that. When the arnature is 
moved to said one end of its stroke the inlet 
valve of the one mechanism and the exhaust 
valve of the other mechanism will be closed and 
the exhaust valve of the one mechanism and 
the inlet valve of the other mechanism Will be 
open, but that when the armature is noved to 
the other end of its stroke the inlet valve of 
the one mechanism and the exhaust Valve of the 
other mechanism will be open and the exhaust 
valve of the one mechanism and the inlet Valve 
of the other mechanism will be ciosed, and that 
When the arnature is moved to an intermediate 
position the inlet valves of both mechanisms will 
be closed- and the exhaust valves of both mech 
anisms will be open, means effective When and 
only when the inlet valve of the one mechanism. 
is open and the exhaust valve is closed for Sup 
plying fluid pressure to said motor, and means ef 
fective when and only when the inlet valve of 
the other inlechanism is Open and the exhaust 
valve is closed for connecting said motor With at 
mosphere. - 

6. In combination, a car retarder, a fluid preS 
sure motor for operating said car retarder, a 
valve device including an armature biased to 
One end of its stroke by a Spring, a Winding 
effective when energized for moving said arma 
ture from said one end of its stroke to the other 
end of its stroke, a diaphragm operatively con 
rected 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 pressure will be reached at Which the 
diaphragm 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 controling 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 mechanism will be closed and the exhaust 
valve of the One mechanism and the inlet Valve 
of the other mechanism will be open, but that 
When the armature is moved to the other end 
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 inlet valve of the other 

75 mechanism will be closed, and that When the 

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 
Controlling the admission of fluid pressure to 5 
Said notor, a Second fluid pressure operated valve 
for controlling the exhaust of fluid pressure from 
Said motor, means for supplying fluid pressure to 
or exhausting fluid pressure from said first fiuid 
preSSure operated valve according as the inlet 10 
Valve or the exhaust valve of the one valve 
mechanism is Open, 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 other valve mechanism is open. 

7. In combination, a car retarder, a fluid pres 
Sure motor for Operating said car retarder, a 
valve device including an armature biased to 
One end of its stroke by a Spring, a winding effec-20 
tive When energized for moving said armature 
from Said one end of its stroke to the other end 
of its stroke, a diaphragm operatively connected 
With Said armature and having one side sub 
jected to the preSSure of the fluid in said motor, 25 
the parts being SO proportioned that as the 
preSSure of the fluid in said motor builds up 
SOne preSSure Will be reached at which the 
diaphragm. Will exert a force on the armature 
Which together With the force exerted on the 30 
al"mature 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 operatively connected with 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 open at the Same time, means controlled 
by Said almature and cooperating with the ex 
haust valves of said two valve mechanisms in 
Such manner that when said ari nature 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 exhaust valve of the 
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 exhaust 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 
tile exhaust valve of each pilot valve mecha 
nism Will be held open by its bias, a pneumatic 
valve for controlling 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 controlled by 
the other valve mechanism. 

8. In combination, a car retarder, a fluid 70 
pressure motor for operating said car retarder, 
a valve device including an armature biased to 
one end of its stroke by a spring, a winding 
effective When energized for moving said arma 
ture from said one end of its stroke to the other 75 
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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 preSSure Will be reached at which the dia 
phragm will exert a force on the armature 
Which together with the force exerted on the 
arnature by its bias will be sufficient to move 
the armature 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 pneu 
matic valve biased to a closed position for con 
trolling the exhaust of fluid pressure from said 
motor, a Second fuid 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 fluid 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 occupies 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. 

9. 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 
fluid 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 resultant 
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 
arnature 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- 5 
ated pilot valve for controlling said second 
contact. 

10. In combination, a fluid pressure motor, 
a first fluid pressure operated valve for control 
ling the admission of fluid to said Jiaotor, a 10 
second fluid pressure operated valve for control 
ling the exhaust of fluid from said motor, a 
valve device comprising an armature biased to 
one position, a winding effective When ener 
gized for exerting a force on said armature 15 
which opposes that due to its bias and which is 
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 to 
said 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 con- 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 Con 
trolled by the one valve for controlling the 30 
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, 40 
an electromagnet comprising an armature and 
a 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 
pressure 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, 
a second fluid pressure operated valve for Con 
trolling the exhaust of fluid from said motor, 
a 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 fluid 
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 deemergized for 
moving said armature to one extreme position, 
means controlled by said armature and effec 
tive when said armature occupies its one ex- 5 
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treme position for connecting the second fluid 
pressure operated valve with a Source of fluid 
pressure and the first fluid pressure operated 
valve With atmosphere, means controlled by 
said 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 
fluid pressure operated valve with a Source of 
fluid pressure and the Second valve With at 
mosphere, and means controlled by Said arma 
ture and effective when the force exerted on 
Said 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 motor, 
a member movable between an intermediate 
and two extreme positions, two fluid pressure 
valves, means controlled by the one valve for 
admitting fluid pressure to said motor, means 
controlled by the other valve for exhausting 
fluid preSSure from said motor; means con 
trolled by Said member for connecting the one 
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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 
the member occupies its other extreme posi 
tion, and for connecting both valves With at 
mosphere when the member occupies its in 
termediate extreme position, means for biasing 

5 

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 supplied to said 
Winding increases. 
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