May 9, 1933.

H. L. BONE . 1,908,504

APPARATUS FOR CONTROLLING RAILWAY SWITCHES

Original Filed Jan. 2, 1S3l

—? v P =k
657 682 b o3 657
629 o . \pzam660 642 38 40 PN e6h b
- \A9 65 670 ) 4% | L4939 412 \ 675 65° 497 62
90 éﬂgfa
ara b
FL= A 422 s 42* " 46 £ 42b I 5
524 - , jjjj/ Z . 5 52
- A = N
534 160 A8 A2 szh
60%* 449 . ” I8 49583 24P 607
X
45" N59 i N\ 457
A5URA 550560 54 57 550 6565k ~45P
N O
A M
Figl,
— A7
6E?i ; é¥$iréiﬁﬁﬁéiséﬂ0 éﬂdﬁﬁeg b
B4 7o 63¢ 6% 41
77
514 Z
- 7 A6C " 465
10° ~ I
) ] S8 4gﬂ 7 A%
Sl .
Qﬁﬂ 4 oG
717 NAZ - 447 75
39 1 5 | —
45" @ 153! A | 3P
‘2%‘2 4 g‘ﬁ, 70 76 445561 S6b.585
i .
A3 T b - INVENTOR.
M 45 ﬂg J. Herbert [.. Bone.
2 B RARAUC ey
A s HIS ATTORNEY.




HERBERT L. BONE, OF SWISSVALE, PENNSYLVANIA, ASSIGNOR TO THE UNTION SWITCH

' Otigin_él _;gs;ppli_catiﬁn ﬁled:January_ﬁ,‘_l%L serial No.

filed Jan. 2, 1931, Patent 1,895,067 Jan. 24,
- 1933, for

10

15

20

20

30

40

45

20

Patented May 9, 1933

TENT OF

& SIGNATL CO‘IEP ANY, OF 8W ISSVALE, ?ENE'SYLVAMA., A CORPORATION OF PEN N -

SYLVANTIA

1933. Divided and this application

My invention relates to apparatus fbr con-
trolling railway switches, and particularly

‘to apparatus of this type which is operated by

fluid pressure. | S ,
The present application is a division of my
copending application, Serial No. 506,061,

Apparatus for controlling railway

out the novel features thereof in claims.

In the accompanying drawing, Fig. 1'is a
view, partly diagrammatic, and partly in
side elevation, showing a railway switch op-
erated by a fluid pressure motor controlled
by one form of switch valve embodying my
ivention. Fig. 2 1s a vertical sectional view

of the switch valve illustrated in Fig. 1.

1ed

Kig. 3 is a similar view showing a mod;

form of the switch valve illustrated in Figs.

1 and 2, and also embodying my invention.

- Similar reference characters refer to simi-

lar parts in each of the several views.

 Referring first to Fig. 1, the reference char-
acters 1 and 1 designate the rails of a stretch
of railway track which is

This switch is operated between normal and

reverse positions by a motor M which, in the
form shown in detail in Figs. 2 and 3, com-

prises a cylinder 4 containing a reciprocable

1

piston 5. Attached to the piston 5 is a
plunger 6 which is operatively connected with
the movable points of the switch F through

suitable mechanism which is indicated in the
drawing by the dotted line 7. Fluid under

_pressure, usually compressed air, is at times
supplied to one end or the other of the cylin-
der 4 from a suitable source not shown in the

drawing, -and the supply of such fluid pres-
sure 1s controlled by a switch valve K em-

‘bodying my invention, the construction and
operation ot which I will describe presently.
- For clearness, the valve K is shown in Fig. 1

as being disposed upon its side at a right

angle to its preferred operating position and

embodies in its construction a normal magnet
N and a reverse magnet R which, when ener-

gized, selectively permit fluid under pressure

I will describe two_ forms 'o"f 'a.ppa.ratﬁs}fe_jﬁ:_
bodying my invention, and will then point

a casting 38 formed

K provided with a
switch I of the usual and well-known form.
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led April 23, 1932. Serial No. 607,157,

506,061, now Patent No. 1,895,067, dated January 24,

_-*‘50 _elltei"oile end of the cylinder 4 to movethe
switch I to its normal position or to enter

the-other end of the Cyliﬁderé’- to move the

switch to its reverse position, respectively.

The magnets N and R may be controlled in -+

any suitable manner, one form of apparatus

a SRV & £ s
tor controlling these magnets being described

and claimed in my copending application, Se-

r] .

Tial No. 506,061, of which the present appli-

cation is a division.

~ Referring now to Fig. 2 in which one form
~of the valve device 4
as here shown, the valve device K comprises
with a centrally located
chamber 39 which com- &

K is illustrated in detail,

md pressure supply
municates through a pipe 40 with a suitable

source of fluid under pressure, ahd_}-'thfough.

openings 41°—41° in its opposite walls, with
~a pair of valve chambers 49849

A pair

of outlet chambers. 43°—43* communicate vg
with the valve chambers 422495 respective-
ly, through passageways 44° 44> and also

with the switch operating cylinder 4 at each
- end thereof through pipes 45°—45°, Com-
munication between the pressure supply.

chamber 39 and the valve chambers 49a__49p
and consequently with the outlet chambers
43°—43", ‘respectively, is controlled by inlet

valves 46°—46* which are provided with
ribbed stems 47247 slidably mounted in the
openings 41°—41> and which are biased to-

ward closed positions by a coiled spring 48

~interposed between the valves 46°—46° with-

in the supply chamber 89,

A pair of fluid pressure eylinders 49+ 49:

arearrangealn axial alignment with each oth-
er adjacent each.end of the device K, the outer
-ends of which are closed by cylinder heads.

—50°.  Pis are mounted for
reciprocation. within the cylinders 492—49P,

00°—50°,  Pistons 51a—51b

respectively, and are provided with plungers

valve chambers

d.

cend mnwardly ‘through the

42240 for engagement with rounded outer
ends of the valve stems 47~—47v of the inlet
valves 462—46b, - Communication between the

mner ends of the cylinders 49°—49® and the

=

0

75

80

05

520—52° having portions 77*—77> which ex.

85

valve chambers 492 —49P ig prevented by rela-

tively small pistons 532—53p carried by the

plungers 52°—52" for reciprocation within 109
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2

the valve chambers between the cylinde:rs

492—49" and the outlet passageways 442—44°,
A fluid pressure cylinder 54 is formed 1n

the casting 38 between the outlet chambers
433—43> with its longitudinal axis spaced
from and parallel to the axis of the cylin-

ders 492—49® and is provided with openings

552—55% in its end walls which extend to the
outlet chambers 43>—43", Communication is,

at times, established between the outlet cham-

bers 43>—43* and the outer "atmosphere,

i5

20

through exhaust ports 562—56° which com-

municate with the openings 55*—55°. A pis-
ton 57 is mounted for reciprocation within

the cylinder 54 and carries a rod 58 which ex-
tends in opposite directions through the open-
ings 55*—55" and into the outlet chambers

43>—43> and carries, at its outer ends, outlet

valve members 59*—59° which control com-
munication between the outlet chambers

© 43°—43" and the exhaust ports 56*—56°. Pas-

25

30

35

40

sageways 602—60° establish communication
between opposite ends of the fiuid pressure
cylinder 54 and the pressure side of the cyl-
inders 49*—49* but communication between
the cylinder 54 and the exhaust ports 56*—56°
is prevented by relatively small pistons 61°—

61" carried by the rod 58 for reciprocation

within the openings 552—55® between the
cylinder 54 and the exhaust ports 562—5H0>.

 The pistons 51>—51° are forced inwardly

to open the inlet valves 462—46°, respectively,
against the action of the spring 48 by fluid
pressure admitted into the cylinders 49*—49°
through passageways 62*—62° which extend
inwardly and communicate with vertically
extending passageways 63>—63°. 'The pas-

‘sageways 632—63° communicate at their low-

er ends with the pressure supply chamber 39
through passageways 64>—64* and at their
upper ends with the outer atmosphere

through exhaust ports 65°—65°. Valve stems

45

60

55

60

65

662—66° extend vertically through the pas--

sageways 632—63> and are provided at their

lower ends with normally closed lower valves

67>—67> which control communication be-
tween the passageways 642—64" and the ver-
tical passageways 63*>—63". The valve stems

- 662—66P are also provided at their upper ends

with normally open upper valves 68—68°

which control communication between the

 vertical passageways 63>—63° and the ex-
 haust ports 652—65°. The valves 672—67" are

urged toward a closed position and the valves
68a—68P are biased toward an open position

by springs 7878 The valve stems

662—660 are operated by the normal and re-
verse magnets N and R respectively which

are suitably mounted on the top of the cast-

Ing 38. . )
With the parts in the positions shown 1in

the drawing, the piston 5 has been shifted to
the right in order to move the switch If to its.

normal position, and the normal and reverse
magnets N and R are both deenergized, there-

1,908,504

by permitting the lower valves 67°—67" to
close and the upper valve 68*—68° to open.
This interrupts communication between the
pressure supply chamber 39 and both of the
cylinders 49%—49° but establishes communi-
cation between these cylinders and the outer
atmosphere, thus permitting the spring 43 to

close the inlet valves 46>—46° and to yield-
~ably hold the valve operating pistons 51>—51°
in their outer positions. Also, it will be not-

ed that, with the switch F' in its normal posi-
tion, the piston 57 occupies a position to the

70

fi

right of the center so as to close the outlet

valve 59 and open the outlet valve 59°.

I will now assume that it is desired to move
the switch F to its reverse position. To do
this, the reverse magnet R is energized.  This

68", which interrupts

closes the upper valve

communication between the cylinder 49 and
the outer atmosphere,”and opens the lower
valve 67", which establishes communication

between the pressure supply chamber 39 and

the cylinder 49° through the passageways 62°,

63 and 64°. Fluid pressure, thus admitted

“to the cylinder 492, forcés the piston 517 to the

left, as viewed in the drawing, and opens

80

85

50

the inlet valve 46 against the action of the

spring 48, thereby establishing communica-

tion between the supply chamber 39 and the
right-hand end of the switch operating cyl-
inder 4. During these operations fluid un-
der pressure in the cylinder 49 has been

“admitted to the "rigllt-.11 and portion of ‘the

cylinder 54 and shifts the piston 57 to the left,
thereby closing the outlet valve 59 and open-

ing the outlet valve 59> This establishes

communication ‘between the left-hand por-

tion of the switch cperating cylinder 4 and
‘the outer atmosphere through the pipe 452,

outlet chamber 482, opening 552, and exhaust
Fort 562 The piston 5 is thus forced to the
eft and moves the switch X' to i1ts reverse po-

“sition.  When the reverse movement of the
switch is completed the reverse magnet R'is

automatically deenergized in any suitable
manner forming no part of my present inven-
tion, and therefore not shown in the draw-
ing, so that the lower valve 67° becomes closed
and the upper valve 68" becomss ovpened.
Communication is then interrupted between

05

160

105_

110

115

the pressure supply chamber and the cylin-

ders 49° and 54, and both of these cylinders
are vented to atmosphere through the exhaust

port 65°. The spring 48 is thus permitted to

return the inlet valve 46" to its normally
closed position, thereby interrupting com-
munication between the pressure supply
chamber 39 and the. switch operating cyl-
inder4. -~ T

Tt will be noted, however, that the outlet
valve 59® remains in the closed position to

120

125

which it was moved and is held in such posi-

tion by the fluid under pressure which is

trapped in the switch operating cylinder 4

and the outlet chamber 43°  Also, 1t will be

130
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noted. that the fluid under pressure thus
trapped in the cylinder 4 positively tends to
maintain the switch in the position to-which it
was last moved and that any leakage of fluid
pressure by the inlet valve 46* will be into the

presstre side of the cylinder 4. This tends

L

to replace the fluid under pressure that may
leak from the cylinder 4. Moreover, in the
present device fluid under pressure is cut off
from the switch operating cylinder 4 except

when the switch is being moved between its

normal and reverse positions. This results

‘in a material saving of air. |
The operation of the device in moving the

switch F back to its normal position is the
same as that above described but in a reverse

order and will be understood without further

description. - _ .
In FKig. 3, T have shown another embodi-

ment of my invention in which T employ lever

mechanism instead of finid pressure means

tor operating the outlet valves 592—59. In
this particular construction, the valve cham.-
bers 422—42% and the inner ends

| of the cyl-
inders: 49°—49* open into lever chambers
09°—69>  interposed  therebetween  and
through which the inlet valve operating
plungers 522—52P extend. Also, in this form
of the device, the rod 58 is slidably mounted in
guideways 70°—70° formed in the lower por-

tion of the casting and extends through the

lower portions of the lever chambers 692—69°,
through the openings 58*—58v and into the
Communication
between the outlet chambers 43243 and the

outer atmosphere is obtained through the

openings 58*—58 and through the exhaust
ports-06°—56" which in this case communi-
cate” with the lower portions of the lever

chambers 692—69>, |

The rod 58 is shifted longitudinally in
order to open and close the outlet valves
09°—59" by depending levers 712>—71* which
are prvotally mounted at their upper ends in
the upper end of the chambers 692—69P, ag
at - 723-—T72° and which are pivotally con-
nected imtermediate of their ends with the
plungers 52:—52°, as at 73*—73*. The lower

ends of the levers 71°—71% are ad apted to en-

gage collars 74*>—T74> carried by the rod 58 so
that' when the-pistons 51*—51% are forced in-

wardly by fluid pressure their motion will

be transmitted to and cause a. corresponding
movement of the rod 58 and the
09%:—59> carried thereby. The rod 58 1s
yieldably maintained in the position to which
1t 1s moved by a suitable toggle device 75
which is disposed within a chamber 76 lo-

~cated between' the guideways T0*—70* and

60

65

beneath the pressure supply chamber 89. It
will be noted from an inspection of fig. 3,
that the levers 7T1>—71 function to shift the

position of the outlet valves 59a—_59b only

when the pistons 51°—51" are forced inwardly
and- that when the pistons are returned to

the collar 74P,

outlet valves

.d- .
ent
. .‘
o
a.
&
'

their normal positions under the action of th'ef
spring 48, the lower ends of the levers 71a—71%

move out of engagement with the collars
42— 74> without transmitting any motion to

the rod 58, which is maintained by the toggle
device 75

in the position to which it waslast
moved. - S

The operation'df the device above .des'cribéd?' .

1s substantially the same as that described in

connection with the structure disclosed in.

Fig. 2, and a brief description is therefore
deemed sufficient. With the parts 1n the po-

sitions shown in Fig. 8, if it is desired to move

70

the switch F to its reverse ‘Pposition, the re-

verse magnet R is energized as before. This
opens the valve 67* and thus admits fluid
under pressure into the cylinder 49* which

‘The inward move-
ment of the piston 517 swings the lever 710

“about its pivot 72" in a clockwise direction
longitudi-

which in turn shifts the rod 58

80

forces the piston 517 inwardly thereby open- "
mg the inlet valve 46b,

85

nally to the left through its engagement with

99 and opens outlet valve 592, thereby vent-

This closes the outlet valve R
90
ing the left-hand portion of the switch oper-

ating cylinder 4 to atmosphere. The open-
ing of the inlet valve 46° admits fluid under

Pressure from the supply chamber 89 into

the valve chamber 42> thence through the 9_5' e

passageway 44" into the outlet chamber 43¢,
and thence through the pipe 45 into the
right-hand end of the
inder 4, thereby forcing
left and moving the switch to its reverse posi-

ment of:the switch to its normal position is

switch operating cyl-
the piston 5 to the
| 100

‘tion.  The operation of the device for a move-

1dentically the same as that above described: |

“but in a reverse order.

‘From the foregoing, it__ will be. a,ppar'e'nt
that I have provided an apparatus that is rel-
atively simple in operation and construction

- minlmum. .

Although I have herein shown and de-
scribed only two forms of apparatus embody-

Ing my invention, it is understood that va-

r1ous changes and modifications may be made

therein within the scope of the appended

scope of my invention. =~ -

105 -

and by means of which the loss of fluid under _- .
Ppressure through_ | lea'kage' 18 reduced to a

110 - -

1N Withln _ 15
claims without departing from the spiritand

Having thus described my invention, what

ITeclaimis:

1. In- _combiliation' with a failway? ti"aék—-

switch, a fluid pressure device comprising a
~cylinder, a piston in said cylinder for mov-

120

ing sald switch between normal and reverse

a first outlet chamber communicating with

said cylinder on one side of said piston, and

2150 with the outer atmosphere, a second out-
let chamber communicating with said cylin-

pgs’ition’s, a ﬂuid?_pressui{e; supply chamber,

125

der on the other side of said piston, and also

with the outer atmosphere, a first inlet valve

130
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- ™~

4

for controlling communication between said

supply chamber and said first outlet cham-
ber, a second inlet valve arranged in axial
alignment with said first inlet valve for con-
trolling communication between said supply
chamber and said second outlet chamber, a
spring interposed between said inlet valves
for biasing said inlet vaives toward closed

positions, a first valve operating cylinder, a
rst valve operating piston in said first valve

operating cylinder for opening said first in-

i

20

25

30

89

“operated to open said first inlet valve for
sliding said rod in’one ‘direction to simul- .
taneously close said first outlet valve and
“open said second outlet valve and when said

40

45

let valve against the action of said spring,
a second valve operating cylinder arranged

in axial alignment with said first valve op-
 erating cylinder, a second valve operating
piston in said second valve operating cylin-
der for opening said second inlet valve _
“inder, a third piston

against the action of said spring, a first cen-
tral valve for selectively establishing com-
munication between said first valve operat-
ing cylinder and said supply chamber and

between said first valve operating cylinder

and -the outer atmosphere, a second control
valve for selectively establishing communi-
cation between said second valve operating
cylinder and said supply chamber and be-
tween said second valve operating chamber
and the outer atmosphere, a rod mounted for
reciprocation on an axis spaced from and
parallel to the axis of said valve operating
pistons, a first outlet valve on one end ot said
rod for controlling communication between

said first outlet chamber and the outer at-

mosphere, a second outlet valve on the other
end of said rod for controlling communica-
tion between said second outlet chamber and
the . outer atmosphere, and means operable
when said first valve operating piston 1s

second valve operating piston is operated to
open said second inlet valve for sliding said

rod in an opposite direction to simultane-

ously close said second outlet valve and open

~ said first outlet valve.

50

2. A fluid pressure control device compris-
ing a fluid pressure supply chamber, a first

50 outlet chamber communicating with the out-
~er atmosphere. and with sald supply cham-

55
60

6o

ber, a second outlet chamber communicating
with outer atmosphere and with said supply
chamber, a

il

rst outlet chamber, a second

between said supply chamber and said sec-
ond outlet chamber, a first valve operating

cylinder, a first valve operating piston .
said first valve operating cylinder for open-

ing said first inlet valve, a second valve op-

erating cylinder arranged in axial alignment

with said first valve operating cylinder, a

second valve operating piston in said second

rst inlet valve for controliing
communication between said supply cham-
‘ber and said
“inlet valve for controliing communication

1,908,504

valve operating cylinder for opening- said

second inlet valve, a first control valve for

selectively establishing communication be-
tween said first valve operating cylinder and
said supply chamber and between said first

valve operating cylinder and the outer at-
mosphere, a second control valve for selec-

tively establishing communication between

said second valve operating cylinder and said

supply chamber and between said second

valve operating cylinder and the outer at-

mosphere, a third valve operating cylinder
disposed in laterally spaced relation to said
first and second valve operating cylinders
and communicating at one end with said first
valve operating cylinder and at the other end
hereof with said second valve operating cyl-
: in said third valve oper-
ating cylinder, a rod carried by said third
piston and extending through opposite ends
of said third cylinder, a first outlet valve on

70

ou

85

one end of said rod for controlling communi-

‘cation between said first outlet chamber and

the outer atmosphere and a second outlet
valve on the other end of said rod for con-
trolling communication between said second
outlet chamber and the outer atmosphere.

‘3. A fluid pressure control device compris-
ing a fiuid pressure supply chamber, a first
outlet chamber, communicating with the
outer atmosphere, and with said supply cham-

‘ber, a second. cutlet chamber communicating

with outer atmosphere and with said supply
chamber, a first inlet valve for. controlling

communication between said supply chamber
and said first outlet chamber, a second 1inlet
valve for controlling communication between.
said supply chamber and said second outlet
chamber, a first valve operating -cylinder, a

*

first valve operating piston in said first valve

operating cylinder for opening said first in-
let valve, a second valve operating cylinder
arranged in axial alignment with said first

valve operating cylinder, a second valve op-
“erating piston in said second valve operat-

ing cylinder for opening said second 1inlet
valve, ‘a first control valve for selectively

establishing communication between said
first. valve operating cylinder and said sup-

ply chamber and between said first valve.op-

erating cylinder and the outer atmosphere,

a second control valve for selectively estab-

lishing communication between said second
valve operating cylinder and said supply
chamber and between said second valve op-
erating cylinder and the outer atmosphere, a
rod mounted for movement in spaced paral-
lel relation to the axis of said cylinders, a

first outlet valve on one end of said rod for

controlling communication between said first
outlet chamber and the outer atmosphere, a

second outlet valve on the other end of said.
rod for controlling communication between
said second outlet chamber and the outer at-
mosphere, first lever mechanism operable. by

90

98

400

105

110

120

105
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sald first piston for moving said rod in one
direction to close said first outlet valve and
open said second outlet valve, a second lever
mechanism operable by said second piston

° for moving said rod in an opposite direction

10

15

to close said second outlet valve and open
said first outlet valve, and means for selec-
tively controlling communication between

sald supply chamber and said cylinders and

between said cylinders and the outer atmos-
phere. ' -

- 4. In combination with a fluid pressure
motor containing a reciprocable piston, a
fluid pressure control device comprising a
fluid pressure supply chamber, a first inlet
valve for controlling communication between

~sa1d supply chamber and one end of said fluid

20

25

30

36

pressure motor, a second inlet valve for con-
trolling communication between said supply
chamber and the other end of said motor,
means for biasing said inlet valves toward
closed positions, a first valve operating cylin-
der, a first valve operating piston in said
first valve operating cylinder operatively
connected with said first inlet valve for open-
ing said first inlet valve, a second valve op-
erating cylinder, a second valve operating
piston in said second valve operating cylin-
der operatively connected with said second
inlet valve for opening said second inlet valve,
a first outlet valve for controlling communi-
cation between said one end of said fluid pres-
sure motor and atmosphere, a second outlet
valve for controlling communication between
said other end of said fluid pressure motor

and atmosphere, means for selectively estab-

lishing communication between said supply
chamber and said first valve operating cylin-
der and between said first valve operating

40 cylinder and atmosphere, other means for se.

45

60

DO

60

ol
6-—«
[

lectively establishing communication between
said supply chamber and said second valve
operating cylinder and between said second
valve operating cylinder and atmosphere,
and means effective when said first valve op-
erating piston is operated to open said first
inlet valve for simultaneously closing said
irst outlet valve and opening said second
outlet valve and when said second valve op-
erating piston is operated to open said second
inlet valve for simultaneously closing said
second outlet valve and

outlet valve. -

5. In combination with g fluid pressure
motor containing a reciprocable piston, a
luid pressure control device comprising a
fluid pressure supply chamber, a first inlet
valve for controlling communication between
said supply chamber
fluid pressure motor, a second inlet valve for
controlling communication between said
supply chamber and the other end of said

motor, means for biasing said inlet valves

toward closed positions, a first valve operat-
ing cylinder, a first valve operating piston in

effective when said

opening said first

and one end of said

5

said 'ﬁrst valve operating 'cjrlinder Qpefa,tive'ly .

connected with said first inlet valve for open-

1ng said first inlet valve, a second valve oper-
ating cylinder, a second valve operating

piston in said second valve operating cylinder
operatively connected with said second in-
let valve for opening said second inlet valve,

a first outlet valve for controlling communi-
cation between said one end of said fluid pres- -
‘sure motor and atmosphere, a second outlet

70

75

valve for controlling communication between

sald other end of said fluid pressure motor
and atmosphere, two electropneumaticvalves,
means controlled by one of said electropneu-
matic valves for selectively establishing com-
munication between said supply chamber and
said first valve d
tween said first valve operating cylinder and
atmosphere, means controlled by the other
electropneumatic valve for selectively estab-
lishing communication between said supply
chamber and said second valve _operating
cylinder and between said second valve oper-
ating cylinder and atmosphere, and means
first valve operating pis-
ton 1s operated to open said first inlet valve

Tor simultaneously closing said first outlet

80

operating cylinder and be-

85

00

valve and opening said second outlet valve -

and when said second valve operating piston

1s operated to open said second inlet valve for

simultaneously closing said second outlet

valve and opening said first outlet valve,
In testimony whereof I affix my

HERBERT L. BONE.

signature.
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