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- specification, reference being had to the ac-
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- WILLIAM J. BECKER, OF MILWAUKEE, WISCONSIN.

PNEUMATIC SWITCH AND SIGNAL APPARATUS.

 SPECIFICATION forming part of Letters Patent No. 756,929, dated April 12, 1904. :
. o Application filed November 8, 1002, Serial No. 129,873, (No model.) - .

To all whom it may concern:

Be it known that I, Wrrriam J. BECKER, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and State
of Wisconsin, have invented certain new and
useful Improvements in Pneumatic Switch and
Signal Apparatus, of which the following is a

companying drawings, forming a part thereof.
This invention relates to pneumatic switch

and signal apparatus operated by low pressure.

The object of theinventionis to so construct

“theapparatus thata minimum number of pipes
for transmission may be used without impair-
ing the efficiency and accuracy of the appa-
In previous devices of this character.
it has been found necessary in order to avoid

ratus.

- wrong movement of the switch or signal by
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accident to employ a separate pipe for each
separate movement required in the cycle of
operations. In my apparatus it is possible to
use the same pipe for transmitting two sepa-

~rate movements. This is accomplished by

using a positive pressure of air—that is to say.,
a pressure above the atmosphere—for one
movement and a negative pressure of air or a

partial vacuum for the other movement. These

two sources of power being absolutely dis-
tinct and acting in opposite directions, there is
no possibility of a false movement taking
place even in case the apparatus became de-
ranged In such a manner that the wrong kind

of pressure would be introduced into the com-

mon pipe. The possibility of using a vacuum
for the transmission is based upon the fact

‘that in similar apparatus of this nature it has

~ been found thata pressure of only five to seven

- the atmosphere is about fifteen pounds.

- vention will appear from the following de-
scription, which describes the invention more

pounds per square inch is necessary to pro-
duce a movement of the switch or signal by
means of a relay. The normal pressure of
Hix-
hausting only one-half of the air from a vacu-
un-chamber will therefore produce a negative
pressure of over seven pounds, and any well-

constructed air-pump can maintain this nega-
tive pressure. | -

Further objects and admntages. of the in-

modi

1n detail, by reference to the drawings accom-
panying and forming part of this specification.
~ In the accompanying drawings, Figure 1is
a general view of the parts of a switch-move-
ment, showing the piping and mechanism at-

tached thereto. = Fig. 2 is a similar view of
the parts of a signal-movement.  Fig. 3'is a

view of the indication-valve of the signal.

Figs. 4 and 5 show views of the seat and slide
of the indication-valve of the switch. ,
6, 7, and 8 show views of the relay-valves for

both switch and signal, Fig. 6 being a section
on the line 6 6, Fig. 7, Fig. 7 being a section
on the line 7 7, Fig. 6, and Fig. 8 being a sec-
tion on the line 8 8, Fig. 7. Fig. 7 shows a
led method of attaching the vacuum-dia-
phragm to its plate.
of the transfer-valve used at the indication end

Figs. 9and 10 are views

of the switch in a manner described in detail
farther on, Fig. 9 being a section on the line

99, lig. 10, and Fig. 10 a section on the line
10 10, Fig. 9. Figs. 11 to 17, inclusively,

are views of the main controlling-valve and

Figs.
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its seat. Figs. 18 to 20 are views of a differ-

ent construction of the vacuum relay-valve

trom that shown in Figs. 6 to 8, Fig. 18 be-
Ing a section on the line 18 18, Fig. 19, and

Fig. 20 being a section on the line 20 20, Fig.
19.

struction of the transfer-valve shown in Figs.

9 and 10, Fig. 21 being a section on the line
21 21, Fig. 22, and Fig. 22 being a section on

the line 22 22, Fig. 21. o
Referring to Fig. 1, the switch-points Sw

are moved in both directions by a motion-

plate M, having a suitable slots, in which a

roller attached to the switch-bar freely moves.
This motion-plate M receives its movement

from a piston working in a cylinder C. A

Figs. 21 and 22 show a different con-

75

30

second slot s in the motion-plate moves an in- -

dication-valve I into one of two extreme po-

sitlons, according to the position of the switch.

Liugs on the motion-plate lock the switch by

means of notches in a lock-bar B in both po-
‘sitions. | - r. o

~ In the tower a main valve V, __co'ntfolling
the admission of air to the piping, is moved
by a slide L, grasped by the operator. A slot

Z of the form shown in said slide is connect-

0o
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'2.
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ed by means of rollers to two pistons P P,
working in cylinders, as shown. A second

slot Z' in the slide carries the interlocking bar,

the locking between the slides or levers con-
trolling the various interlocked switches and
signals being of the ordinary character com-
monly known in interlocking. A tank TZ% is
supplied with compressed air from a suitable
compressor. A tank TZ' is connected to a
suitable air-pump, so that a partial vacuum

is maintained in it. - From the tank T4 a main

- pipe p is carried to the switch. This pipe p

20

25.
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has a branch leading to the valve-seatof V,as
shown. A reducing-valve R 1s interposed in
this branch to reduce the main pressure, which
is generally from fifteen to twenty pounds
per square inch, to the desired controlling
pressure. QOther branches 4 4" lead to relay-

valves O O, which when-open will allow the

pressure to enter into the cylinders carrying
the pistons P P’, respectively.
branches from the pipe » lead to two relay-

valves S 8, which when opened will allow the

compressed air from the supply to enter into
eachend of thecylinder C,respectively. From

the vacuum-tank T4 a supply-pipe " leads to

the valve-seat and to the switch, supplying a
transfer-valve T, which when opened will al-
low the vacuum pressure to enter the pipe 4,
leading to the indication-valve I. From the
valve-seat in the tower a single controlling-
pipe ¢ leads to the switch, where i1t has two
branches, one leading to the diaphragm of the

relay-valve S and the other to the diaphragm of
therelay-valve S’. From the indication-valve.
I 4 single indicating-pipe 2 leads to the tower

and has branches leading to the diaphragms

- of the relay-valves O O, respectively. A

4.0

45

atthe foot of themast.

5o
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" mmission of air under the piston P~.

6o

65

pipe ¢ leads from the outlet side of the relay-

valve S’ under the diaphragm of the transfer-
valve T. The operation of these various parts
will appear farther on.

Fig. 2 shows the same related parts of a
siognal -movement.
attached, by means of a connecting-rod, to a
piston working-in a cylinder N. "This piston
is controlled by two relay-valves U U’,placed
An indication piston-
valve.Q (shown in detail in Fig. 3) is opened

by a lever J, acted upon by a collar on the
piston-rod striking its end when the signal

has gone to ‘“danger.” In the tower a slide
I/ operates the controlling-valve V’'. This
slide has a slot Z*, similar to the one shown

in the switch-movement, but carrying only-

A slot 7Z° carries the inter-
The. relay O° controls the ad-
The main
supply » from the pressure-tank T4 is re-
peated in this figcure and supplies the valve
V' through a reducing-valve and leads to the
relays U U'. The vacuum-pipe p’ from the
vacuum-tank T4  leads to the valve only in
this case.
two branches leading under the diaphragms

one piston P>
locking bar.

¥

At the switch

The semaphore-blade 1s

A single controlling-pipe ¢’ has

756,929

of therelay-valvesUU’. Asingle indication
pipe 7 leads to the diaphragm of the indica-
tion-relay O° fromthe indication-valve Q. A
branch 7 of the pipe leading to the top of the

eylinder supplies the said indication-valve Q.

Figs. 6,7, and 8 show details of the double
relay-valves S S or UU’. Referring to these
ficures, the valve-casing 23 has an admission-
chamber and an exhaust-chamber. From the
mainsupply » passages in the base 24 feed both
valves. The inlet-port 25, Fig. 8, leads into
the admission-chamber of the valve-casing,

and the outlet-port 26 leads to a pipe supply-

ing the cylinder. Two exhaust-ports 27 lead

from the exhaust-chamber totheatmosphere.
Two connected valve-bodies 28 and 29, for-

which suitable seats are provided in the valve-
casing, control the supply and exhaust.  Inthe
position shown in Fig. 8 the valve is openand
a, passage exists from the supply » through
the inlet-port 25 to the outlet-port 26 and into
the cylinder. The exhaust-port is closed by
the valve-body 29. In the position shown in

Fig. 7 the valve-body 28 closes the passage be-

tween the inlet and outlet ports, and said out-

let-port, and consequently the cylinder, com-

municates with the atmosphere through the

exhaust-ports 27. The closing of the valve is
assisted by a spring 30 abutting against the
| ' 95
As thus far described both valves are iden-

cover of the valve-casing.

tical in construction. On the left-hand side
of Figs 6 and 7 the mechanism is shown for

operating the valve by means of a vacuum.
From the exhaust-valve body 29 a stem 31 pro-

jects through the base. This stem is acted

upon by the end of a lever 32, pivoted to this

base, whose other end isconnected by a hinged
joint with the stem 33 of a plate 34, firmly
connected to the diaphragm 35. This dia-
phragm is inclosed in a chamber formed by
the base and a cover 36, which is provided
with a screw-threaded bossinto which a branch

of the controlling-pipe is fixed. A shoulder
on the stem 33 limits the upward movement
of the diaphragm. Openings 37 37 in the top

of the casing inclosing the diaphragm permit

the entrance of the atmosphere to the top of

the diaphragm. On the right-hand side of
Figs. 6-and 7 isshown the mechanism for op-
erating the valve by means of positive pres-
sure. The diaphragm 38 is also inclosed in

‘the space formed by the base and a cover 39,
‘carrying a branch of the controlling-pipe, as

previously described. On this diaphragm
loosely rests a plate 40, having a stem 41,
which projects through the base into contact
with the exhaust-valve body, servingto oper-
ate the valve. To prevent downward move-

‘ment of the diaphragm, lugs 42 are cast In
‘the cover 89, and a loose plate 43 1s inter-
‘posed between the diaphragm and said lugs.
‘Openings 45 45 above the diaphragm 1n the
‘base-plate permit-the escape of the air when
said diaphragm is lifted. The diaphragms 35

70
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-~ and 38 may be constructed of rubber or other

10

'3

20

flexible material. As the diaphragm 35 must
be attached to the plate 34 in such a manner

as to cause said plate to move with it, it may
be advantageous to construct said diaphragm
of brass or other flexible metal to insure air-
tight riveting of the plate to the diaphragm.
In case this diaphragm is made of rubber it
may be attached to the operating parts in the
manner shown in ¥ig.7* In this case the plate
1s vulcanized around a groove in the plate 34/,
and a stiffening - wire 44 is inserted in said

~groove. 'The operation of this double relay
1s as follows: If air under pressure be intro-

duced into the controlling-pipe ¢, and conse-
quently into the branches of said pipe leading
under both diaphragms, the right-hand dia-
phragm will be raised, carrying with it the

“two valve-bodies and opening the valve. The
left-hand diaphragm, it will be seen, will not
be affected. The pressure exerted underneath

1t will simply be taken up by the shoulder on

the stem, and no effect whatever is had on the

valve, this valve remaining closed. If, on the

contrary, this controlling - pipe is connected
- with the vacuum-supply, the vacuum created
underneath the diaphragm 85 will cause the

pressure of the atmosphere entering through

- the openings 37 37 on top of the plate and dia-

30

phragm to depress one end of the lever 32,
raising the other end, and thereby opening the

- valve on this side. The other valve will not

- tive or negative. There is therefore no pos-
o

45

be affected thereby, the negative pressure on

~ the diaphragm being taken up by the lugs 49

and plate 43. It will thus be seen that one

valve only under any circumstances can be

opened at a time, according to the pressure
caused in the controlling-pipe, whether posi-

sibility of a false movement of the switch or
signal. -- - - -

- The double relays O O are constructed pre-
cisely similar to the relays S 8" and produce
the same functions. In order to produce a

vacuum-pressure in indication-pipe % (see Fig.

1) when the switch is in the corresponding

- position, the transfer-valve T (illustrated in

55
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Kigs. 9 and 10) is used. The main switch-cyl-
- 1nder is operated by positive pressure in both
 directions. The indication in one direction,

however, is given by negative pressure. Itis
therefore necessary to convert this positive
pressure on one side of the cylinder into neg-
ative pressure used for indication. For this

purpose the vacuum-supply pipe ' is carried

to the switch, where it enters the transfer-valve

‘I This valve T has a casing which may be

macde in two parts, as shown in Figs.9 and 10,
in order to permit the guides for the valve-

bodies to be constructed as shown. The pipe

' communicates with the inlet-port 46, lead-

‘1ng to the inlet-chamber at the top of the valve

~closed by the cover 47. The outlet - port 48

: leads to a pipe d,communicating with the in-
05 dication-valve I. Exhaust-ports 49 49 in the

iy

~exhaust-ports 49.
-topof thediaphragm-casing permit the escape
-of the con | | o
Figs. 11 to 17 show the main controlling-
valve in the tower V or V' and itsseat. Fig.
11 1s a section through the valve and its seat
on the line 11 11, Fig. 12, the wvalve being

lower part of the valve connect the exhaust-

chamber with the atmosphere. An inlet-

valve body 50 and an exhaust-valve body 51,

“connected to move together, control commu-
nication between these ports by means of
A stem 592,

proper seats 1n the valve-casing. _
projecting fromi the exhaust-valve body

through the base 53, is loosely hinged to a

lever 54, pivoted to said base. A diaphragm

55 is confined in the chamber formed by an 7g

extension of the base and a cover 56, which

has an opening to which is attached the pipe
¢, F1g. 1.

against the end. of the lever 54. A spring 59
serves-to normally hold the valve closed. . In
the position shown in the fi

The inlet-valve will be held against its seat

-not only by the pressure of the spring, but.
also by the pressure of the atmosphere act-
Ing against the vacuum existing in the pipe.

&

On top of this diaphragm rests a
plate 57, having a stem 58 loosely abutting

gures the valve is
closed, the outlet-port 48 communicates with
‘the exhaust-port 49, and the exhaust is open.

30

p" and the port 46. If air under positive .

pressure 1s introduced underneath the dia-

phragm through the pipe ¢, the supply will

"be placed iIn communication with the outlet

and the exhaust will be closed by the seating
of the valve-body 51.
sure 1s released or-the pipe ¢ placed in com-

go

As soon as the pres- .
95

munication with the atmosphere the valve

‘will again close the vacuum-supply, and the

pipe @, which, through the indication-valve 1,
communicates with the indication-pipe ¢, will
be restored to normal pressure through the
Suitable openings in the

ik

ned air. |

shown in its extreme right-hand position.

ing the ports. Kig. 13 is a section on the
line 13 18, Fig. 17", through the valve and its
seat. Fig. 14 is a similar section on the line

14 14, Fig. 17°. Fig. 15 and 16 are sections
on the lines 15 15 and 16 16, respectively, of
‘Fig. 12. S | I
- The valve-seat 60 has two supply-ports 61
‘and 62. In the switch-movement 61 is con-

nected with the supply-pipe » from the posi-

I00

105

Tig. 12 1s a plan view of the valve-seat, show-

110

II§

tive-pressure tank T#%, and 62 is connected

with the supply-pipe p’ from the vacuum-tank

T4 . Adapted to be placed in communication

-with either of these ports-are the two ports 63

L20

and 64, which are united into oneat the bottom
of thevalve-seat, as best shown in Fig. 16, and

communicate with the single controlling-pipe
¢ or ¢. A median exhaust-port 65, leading

125

to the atmosphere, is located midway between

the ports 6364 and 61 62.  The valve-slide 66

has an arched port 67, adapted to form com-: -

‘munication between the ports 64 61 or the ports

130
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63 62, according to the position of the valve.
It has a long median exhaust-port 68, adapted
at all times to communicate with the ex-
haust-port 65 in the valve-seat. Withthisex-

“haust-port 68 two exhaust-ports 69 and 70 are

connected at the extreme ends and are adapt-
ed to place the ports 63 and 64, respectively,
into communication with the atmosphere in
the extreme positions of the valve. Fig. 17
shows the four positions of the valve with ref-
erence to its valve-seat. The valve in said
Fig. 17 with reference to Fig. 12 is shown
turned over from its position on the seat. In
other words, when placed on the seat the up-

per lines of A B C D of Fig. 17 will corre-
spond to the lower line of Fig. 12. Fig. 17*

“shows the extreme right-hand position of the
“valve corresponding to Fig. 11 and Figs. 15

and 16. In this position port 70 covers port
64., and consequently places said port and the
controlling-pipe ¢ or ¢ into communication
with the atmosphere through 68and 65. Both
supply-ports 61 and 62 are shut off. In the
position B, Fig. 17, the arched port 67 places

the port 63, and consequently the pipe ¢ or ¢,

into communication with the port 62, and
therefore with the vacuum-tank TZ through
thepipe ', Fig. 1. The controlling-pipe will
thereupon be under a vacuum-pressure. The
supply 61 still remains shut off. In the posi-
tion C this arched port 67 connects ports 61
and 64, and therefore connects the positive

pressure-supply tank T4 through the pipe p

35

40

45

5¢

55

60

05

with the controlling-pipe ¢ or ¢, and the port
62 is shut off. In the extreme left-hand posi-
tion D, Fig. 17, both supply-ports 61 and 62
are shut off, and the port 63, and consequently
the controlling-pipe ¢ or ¢, is placed in com-
munication with the atmosphere through 68,
69, and 65. |

Figs. 4 and 5 show the indication-valve I,
Fig. 1, Fig. 4 showing the seat 71 and Fig. 5
the slide 72. The seat has two ports 73 and
74, which communicate with the pipes & and
d', respectively, said pipe & leading from the
back of the cylinder C. 1t also has two ports
75 and 76, which unite into one and commus-
nicate with the indication-pipe z. The slide
has one arched port 77, which in the position
of the switch shown will form communication

between the ports 73 and 75, and conse-
quently between the pipes & and #, and 1n the

other extreme position of the switch will form
a communication between 74 and 76, and con-
sequently between ¢’ and the same pipe e.
The indication-valve Q for the signal is
shown in detail in Fig. 3 and is constructed

similarly tothe relay-valves. The pipe f com-

municates with an inlet-port 78. The outlet-
port 79 communicates with the indication-
pipe . An exhaust-port 80 (shown in dotted
lines) communicates with the atmosphere.
When the signal is at *"danger,” the collar on
the connecting-rod shown depresses the end

of the lever J and opens communication be- |

¥156,929

tween the ports 78 and 79, closing off the

exhaust by means of the valve-bodies and their

This is thenor-

seats, as shown 1n the figure.

‘mal position of said valve, in which commu-

nication exists between # and <. As soon as
the signal leaves its danger position, however,
the collar receding from the end of the lever
J allows the spring to close said valve and open
7' to exhaust through 79 and 80.

Figs. 18, 19, and 20 show a modified and
preferred construction of the vacuum-relay
valves S’ O’ U'. In thesefigures the inlet-port
communicating with the main supply through
the base 81 is shown at 82. The outlet-port
communicating with the cylinder is shown at
83. The exhaust-ports communicating with
the atmosphere through the base are shown at
84 84. The two connected valve-bodies 85
and 86 are held to their normal position, clos-

ing the passage between 82 and 83 by the

spring 87. The lower part of the diaphragm-
chamber is formed in one with the valve-cas-
ing cover 88. It is provided with openings
89 89 to allow access of the atmosphere. The
upper part of the diaphragm -chamber 1is
formed by the cover 90, provided with a boss

having a passage, as shown, to which the con-
4$rolling-pipe ¢ or ¢ is connected. Attached

to the diaphragm 91 is a plate 92, carrying
two projecting rods 93 93, which pass through

appropriate bosses in the valve-casing outside

of the ports and through the base 81. The

exhaust-valve body has a stem 94, and the two

rods 93 93 are connected by a cross-bar 95,
adapted to abut against said stem and to open

‘the valve when the diaphragm is raised. A

hood 96 is provided for the projecting parts
to prevent any operation of the valve by hand
or by accident. This hood has openings for
the escape of air. A similar hood may be
provided for the mechanism shown in Kigs. 6

to 8 to avoid this contingency. The positive

pressure-relay is not changed 1in 1ts construc-
tion and is shown in outline, both valves be-
ing placed upon the common base 81 and hav-
ing a common supply. The operation of this
construction is as follows: When the control-
ling - pipe ¢ ¢, and consequently the dia-
phragm-chamber, is placed in communication

‘with the vacuum, the pressure of the atmos-

phere acting through the openings 89 89 on
the inside of the diaphragm will lift said dia-
phragm and with it the rods 93 93 and the
cross-bar 95, opening the valve. When said
controlling-pipe is again placed in communi-
cation with the atmosphere, the spring 97, as-
sisted by the pressure of the supply through
the port 82, will close the valve and the dia-
phragm will drop. If, on the contrary, posi-
tive pressure above the atmosphere be 1ntro-
duced into the pipe ¢ ¢, no movement will

‘take place, asthe shoulders shown on the rods

93 will abut against the cover 88 and prevent
any movement of the diaphragm. o
Figs. 21 and 22 likewise show a modified

70
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and preferred form of the t:t_'a;nst'ef-:valve T.

The casing is made in two parts, as shown, to
permit assembling.

the parts in the position shown communica-
tion between 98 and 99, and therefore between
2" and d, is closed by the valve 104, which is
firmly pressed against its seat by the spring

- and the plate 111, carrying with it the rods

45

and cross-bar, will be lifted, thus opening the
valve 104and closing the exhaust. The ports
100 100 are provided toinsure communication

‘between the outlet-port 99 and the atmosphere
‘when the valve is closed. A hood 114 is at-

tached to the cover 102 to cover the project-
Ing parts and prevent interference. |
The operation of the parts is as follows:

The casing 1s provided
~ with the inlet-port 98, the outlet-port 99, and

of the piston through its ports. (See Fig. 8.)

This piston will be moved forward, carrying

with it the motion-plate, and through the con-
figuration of the slot s will

automatically through the inclined portion of
the slot Z. The valve V will now be in the

ply will be shut off and the controlling-pipe

The pipe &', and consequently through I the
indication-pipe 7, will also be placed in com-
munication with the atmosphere, thereby al-

lowing the relay O to closeand to open the in-
dication-cylinder to the atmosphere, thus re-
storing normal pressure in all the parts and
completing the cycle. The interlocking bar

has been carried along by the slot Z' and has

hkewise completed its movement, freeing the

D" . |

arst unlock the

the exhaust-ports 100 100 and 101 101. The switch, the lug on the motion-plate passing out 70
inlet-port communicates with the vacuum- | of thenotch in the locking-bar B, and will then
- supply pipe " through a sultable boss and | reverse said switch through the inclined por-
~ port in the cover 102. The pipe d, leacling to | tionof theslot, finally completing the operation
~ the indication-valve, communicates with the | by locking the switch through the second lug:.
10 outlet-port 99 through a similar‘boss and port | The slot ' of the motion-plate has through its 75
‘Insaid cover. Twoconnected valve-bodies103 ! inclined portion at the beginning of the move- '
and 104 control the admission and exhaust,suit- | ment moved the indication-valve I (see Fig. 4
able seats being provided for them in the valve- | and Fig. 5) into a middle position in which |
- casing,asshown. A spring105normally keeps | all its ports are shut off from communication
15 thevalveclosed. Thebaseof thevalve 106, to | with each other. At the end of the stroke, 8o
which the casing is connected, forms the upper however, the second inclined portion of said
part of the diaphragm-chamber and is pro- | slot will move said valve to its extreme lower
vided with openings 107 107 to permit the es- | position in said figure. In this position said
~cape of the confined air. A stem 108 projects valve will form a communication between the
- 20 from the exhaust-valve body 103 through the pipe ', leading from the back of the cylinder 85
' cover102. Thediaphragm 109isheld between | and communicating with the supply, to the
the base 106 and a cover 110, which is pro- indication-pipe 7. This pipe leads back to
- vided with an opening and a boss to which the | the tower and branches out ander the dia-
_ pipe ¢ (see Fig. 1) is attached. On this dia- poragms of the indicator relay-valves O Q. _
25 phragm loosely restsa plate 111, carrying two | As noted above, O will not be affected by this go .
~ projecting rods 112 112, united by a cross-bar pressure; but O will be opened, allowing the
113 similarto the construction shown in Figs. | air from & under pressure to enter below the
19and 20. Thestem 108 loosely passes through | piston P, lifting the roller on the piston away
this cross-bar and carries a nut ‘or abutment | from the shoulder into the slot and complet-
30 to permit it to be lifted by this bar. With ng the stroke of the slide I and the valve V 95

.p-oSitiOIl-D, Fig. 17—that 1s to Sa,y, the sup- -

35 105 and likewise by the atmospheric pressure | ¢ will be placed in communication with the too

- entering through the exhaust-ports and act- | atmosphere through the ports 68 69 65. The
ing against the vacuum existing in port 98 | pressure in said pipe will therefore berestored -
and its connected supply-pipe. When posi- | to the normal, allowing the relay-valve S to:
tive pressure is introduced under the dia- | close, shutting off the supply » from the cyl-

40 phragm through the pipe ¢, said diaphragm | inder and opening said cylinder to exhaust. 105

110

Referring first to Fig. 1, we will assume that
it 18 desired to reverse the switch. The op-
~ erator grasps the handle on theslide L, pulling
1t toward him until the roller carried by the
- piston P abuts against the shoulder in the slot
/i shown. This will place the valve V from
the positionshown, A, Fig.17, into the position
C, Fig. 17, passing the position B. TPort 67 of
sald valve will therefore place controlling-pipe
¢ into communication with the positive pres-

50 corresponding levers through the well-known 115
Tappetinterlocking movement. (Notshown.)

To restore the switch to the position shown

1n the figure, the slide carrying the valve is
pushed back until the roller of the piston P’
abuts against the other shoulder of theslotZ. 120
This will place the valve from the position D
to the position B, passing over the position C, j
Fig. 17. Communication is now established

between the controlling-pipe ¢ and the vacu-

6o

sure-pipe p through ports6164. Pressure will | um-pipe p' through 62, 63, and 67. A vacuum, 125
- therefore be exerted on the diaphragms of the therefore, will be produced in the pipe ¢ and
relay-valves S'S".- As explained before, the | the branches leading to the diaphragms of the -
valve 5" will not be affected thereby; but the | relay-valves S §'. -The relay-valve S will not -
valve S will be opened, allowing pressure from | be affected, as previously explained: but the
03 I'pressure of the atmosphere acting on the dia- 130

the main supply 2 to enter the cylinder C back

..... .
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phragm 35 through the openings 37 against the
vacuum created will depress said diaphragm,
carrying with it the lever 32, and consequently
opening the relay-valve S'. Pressure from

‘the supply » can now enter the cylinder C at

its forward end, pushing back the piston and

. replacing the switch in the manner above de-

10O

20

seribed. At the same time pressure will en-
ter the pipe ¢, lifting the diaphragm 55 of the
transfer-valve T, Figs. 9 and 10, and opening
a passage between the pipe " and d. A vacu-
um will therefore take place in the pipe ¢y
but it cannot enter the indication-pipe 2 until
the switch has reached the extreme limit of 1ts

‘movement, placing the indication-valve 1 in-
‘such a .position that ¢ and 2 communicate

through 73 75 77, Figs. 4 and 5. 'When this
has taken place, the vacuum will transmit
itself through the pipe 2 to the tower and
through the branches of said pipe to the dia-

~ phragms of the relays Oand O’. Hereagain

25

30
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O will not be affected. O’ will be opened in
the manner above described, allowing air from
» through &' to enter the indication-cylinder,

pushing up its piston and completing the

stroke in the manner aforesaid. The valve
will now be in the position A, Fig. 17, com-
municating with the atmosphere through 64
70 68 65. Both supply - ports are shut ofl.
Normal - atmospheric pressure will conse-
quently be restored in the controlling-pipe ¢,
allowing the relay S’ to close in the manner
described and to place the cylinder 1n commu-
nication with the atmosphere. The pipe ¢ will
therefore also be placed in communication
with the atmosphere, and the spring 59, as-
sisted by the vacuum in P’,will close the trans-
fer-valve T, opening d, and consequently ¢,
through I to the atmosphere. This will cause
O’ to close, shutting off the supply and open-
ing the indication-cylinder to the atmosphere,
and all the parts will again be normal. The
operation of the signal is similar; but as indi-
cation is necessary only for the normal posi-
tion of said signal the construction 1s some-
what simplified. |

Referring to Fig. 2, the parts are shown in
their normal position with the signal at ** dan-
oer.” Inorder to place the signal at = safety,”
the operator grasps the slide 1" and pulls 1t
toward him, together with the valve V', to the
extent limited by the end of theslotZ®. This
will place the valve in the position C, Fig. 17.

The controlling-pipe ¢ will now be in com-

munication with the vacaum-pipe p’, which 1n
this case leads to the port 61 and through said
port 61 to the ports 64 and 67. A vacuum

will therefore exist in said pipe and in the

branches leading to the diaphragms ot the re-

lay-valves U U’, which valves are precisely

similar in construction to the valves S 8 of
the switch.

| As explained before, this will
cause the valve U’ to open without affecting
the valve U and will allow pressure from

‘the pipe p to enter under the piston of the.

756,929

cylinder N, raising said piston and depressing -

the signal-blade. The moment the piston
begins its upward movement the collar on the
piston-rod will lift away from the lever J and
the indication - valve @ will close, shutfing
off communication between 7 and +" and open-
ing ¢+ to the atmosphere through 80. "The
signal remains in this position as long as 1t
is desired tohold it there, and no further move-
ment of the lever takes place unless it be de-

sired to indicate the safety position of the

signal also in a similar manner, as both posi-
tions of the switch are indicated, in which
case the switch construction is merely dupli-
cated. To again place the signal at *~ danger,”
the operator pushes in the slide L until the
roller on the piston P? abuts against the shoul-

der of the slot Z* and the valve V' is brought

to the position: B, Fig. 17. Communication
is now opened through 62, 63, and 67 between
the controlling-pipe ¢’ and the pressure-pipe.

75

30

A vacuum still exists in the pipe ¢’; butas this

pipe is now placed into communication with -

the full volume of the positive-pressure sup-
ply this vacuum will-be quickly replaced by
the positive pressure. This pressure in said

pipe ¢ will, as explained before, open the re-.
lay-valve U without affecting the valve U"

and allow pressure to enter the top of the
cylinder, depressing the piston, assisted by the
counterweight of the signal-blade. At o

near the horizontal position of the said blade
the collar of the piston-rod will again strike
the extremity of the lever J, opening the valve
Q and allowing air under pressure to enter ¢
through # The pressure in 2 returning to
the tower will open the relay-valve O° which
is exactly similar in construction to U, and
allow air from » to enter under the piston P~

lifting the roller away from the shoulder and

completing the stroke through the diagonal
part of the slot Z>. The valve will now be In
the position A, Fig. 17. Both supply-ports

will ‘be shut off, and the controlling-pipe ¢'

will be placed in communication with the at-
mosphere through 64 70 65 68.  This allows
the relay-valve U to close and the cylinder N
to exhaust, as well as the indication-pipe 7.
When the pipe < hasbeen restored to normal
pressure, the relay-valve O° will close and the
indication-cylinder will likewise exhaust.

Should it be desired to indicate the normal
position of the signal by the vacuum, the
vacuum-line may be carried to the signal, a
transfer-valve similar to the one used 1n the
switch movement inserted, and a vacuum-re-
lay substituted for the positive-pressure re-
lay O". _

1t will be understood that the construction
shown in Figs. 18 to 20 for the vacuum-relay
and in Figs. 21 and 22 for the transfer-valve
may be substituted for the other constructions
without any change in the cycle.of operations.

Should it be desired 1n the switch move-
ment to open the relay on one side by positive

90

95

OO

105

110

115

120

125

130




~ pressure .and to indicate the’ eorreSponde'
completed movement through the vacuum,and

10 hvdrauhc or electric, for instance, as well as

15

20
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vice versa, it would. only be necessary to frans-
pose. the relatwe positions of the relays O O

and to insert the transfer-valve T in the pipe

d’ in the same manner in Whmh it 1% now .In-
terposed between ¢ and e. -

The power directly aetuatin.cr the switch or

signal may be of whatever eharaeter desired-—

pneumatic—as any source of aetuatmfr power

may be released in the manner shown neces-

sary changes of construction in the V&IVES or

other. releasmcf' mechanism being fully within
the scope of erdmary mechanical skill.

Itis evident thatany other gaseousfluid maV
be substituted for atmespherle alr as control-
11110' or actuating power medium, the word
“air” in the clalms bemcr used in 1ts 0‘61161‘1(3

O ‘sense..
From this deserlptlon of the app‘u’atus itwill

be seen that if the vacuum-pressure is not used

. for indicating except in the switch movement

the vacuum- ine need not extend farther away
from the tower than the farthestswitch. Only

one pipe 1s necessary for controlling both

- movements, and a single pipe likemse indi-

3©.
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cates both p031t10ns and there 1s no danger of -

getting the levers ‘‘crossed ”—that is to say,

of ha‘vmo‘ the lever at the tower in one posi-

tion ]I]dlCEtt]I]U' a-certain posmen of the switch,

~ whereas the switch itself is in the other posi-
fion.

1f, as in some similar apparatus, reli-
ance is plaeed upon . differential pressure or
reduction of pressure to perform two move-
ments through the same pipe, such reduction

‘may take plaee aeeldentally without being

controlled by the lever, and the movement of
the switch may take plaee mtheut corre-
spondmg movement of the lever.

The details of the apparatus shown may be

varied. The signal may be worked by a dia-

phraﬁ'm instead of a cylinder. The relay-
valves may be operated by a piston instead of
a diaphragm. The indication-valve details

may be different likewise, and the construc-
tion of the slide with its slots may be altered,

all-of these features being well known in the

art and forming no part of my invention, the
essential features of which are set forth in the

following claims.

What 1 claim is—

1. In a power switch or si o'nal apparatus, a
switch orsignal.a pewer-SUpply forsaid switch
or signal and meansaetuated by atmospheric

pressure against a . vacuum to release said

power-—supply to operate the switch or signal.
2. In a power switch or signal apparatus, a

switch orsignal,a pewer—supplv forsaid switch

or signal and means actuated by atmospheric

- pressure against a vacuum to release said
| pewer-—snpply to operate the switch or signal
in one direction only. S
- 3. In a switch or signal apparatus, a smtch
or signal and means to 111(11(:ate the position of

ratus, a switch or

a switch or

said switch or signal by atmOSpherle pressure

acramst a vacuum.

4. In a switch or swpal apparatus asmteh |
or signal and means to ) indicate the position of
said switch or signal by atmospheric pressure .

against a vacuum in one direction only.
5. In a power switch or signal apparatus, a

switch . or signal, means for controlling the .
movement of said switch or signal, and means
to indicate the position of said switch-or signal
by atmospheric pressure againsta vacuum, said
Indicating means acting upon the eontrolhnfr |

means.

6. In a power smtch or swnal apparatus a_:8 |
Q

movement of said switch or signal and means

to indicate the position.of said switch or sig-

:nal by atmospheric pressure against a vacuum

In one direction only, said mdlcatme‘ means.

| acting upon the controlling means.

SWlteh or signal, means for controlling the

(f Tn & switch or signal apparatus, a switch

or slgnal, means for operating the same, a
power-supply for indicating the position. of
sald switch or signal. after completed opera-

tion and means actuated by atmospheric pres-

sure against a vacuum to release said power-
_supplv to give sald indication.

T

/0

75
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In a sw:tteh or signal apparatus, a sw1teh o

er signal, means for operating the same, a
power-—supply for indicating the position of
said switch or signal after eempleted opera-.

tion and’ means actuated by atmospheric pres-

95

sure against a vacuum to release said power-

SUpply to give said mdleatlon in one dlrectlon |

only.
9. In a pneumatlc sw1tch or sw*nal appa-—

tions and means actuated by atmospheric pres-

sureagainst a vacuum for releasing said supply

to operate the motor in one direction only.

10. In a power switch or signal apparatus,
signal. a supply of air above at-

mospheric pressure, a vacuum-supply and

means for operating the switch or gignal in
one direction only by air above atmespherle |

pressure and in the other direction only by at-

_mospherle pressure against the vacuum.

11. In a switch. apparatus, a supply of air

signal, a motor for the
switch or signal, a Supply of air under pres-
sure for (:vaeu'f'atm*Dp said motor in both direc-

10O

IOS

110

115

above atmospheric pressure, a vacuum-sup-

ply, means for indicating one position of the
switch only by air above atmospheric pres-

sure and means for indicating the other posi-

tion of the switch only by atmesphem 1c pres-
sure against the vacuum.

120

12. In a pneumatic switch or. swnal appa- |

ratus, a switch or signal, a supply of air above

-atmOSpherlc pressure, a vacuum-supply, a

motor, connections between the motor and
the switch or signal, and means to cause the
motor to move in one direction only by the
air above atmospheric pressure,. and 1n the
other direction only by atmoepherle pressule
agalnst the vacuum. o
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13. In a power switch or signal apparatus,
a switch or signal, a supply of air above at-
mospheriec pressure, a vacuum-supply, a mo-
tor at the switch or signal, a controlling-sta-
tion, a single air-carrying connection between
the controlling-station and the motor, means

~at the motor for causing it to move 1n one di-

Io
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 alternately with said single pipe and meansto
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‘rection only when air above atmospheric pres-

sure is introduced into said single connection,
means at the motor for causing it to move in
the other direction only when said single con-
nection is connected with the vacuum-supply
and means at the controlling-station for alter-
nately connecting said supply above atmos-
pheric pressure or said vacuum-supply Wlth
the single connection.

14. In a power-s*mtch apparatus, a switeh,
a, supply of air above atmospheric pressure, a
vacuum-supply, a motor for the switch, means
for controlling the movement of the motor,
mechanism actuated alternately by air above
atmospheric pressure and by atmospheéric
pressure agalnst the vacuum and operating
upon said controlling means to indicate the
position of said switch, a single air-carrying
connection between said Indicating mechan-
1sm and the switch, and means for alternately
forming a connection between the supply of
alr above atmospheric pressure or the vacuum-

supply with said single connection, according

to the position of said switch.

15. In a pneumatic switch or 510‘1121,1 ?Lppfmra-
tus, a switch or signal, a supply of air above
atmospheric pressure, a vacuum-supply, a cyl-
inder, a piston, connections from the piston
to the switch or signal to operate the latter in
either direction, valve mechanism to admit air

above atmospheric pressure from the supply

to either side of the piston alternately, a sin-

ole pipe controlling said valve mechanism,

means for connecting the supply of air above
atmospheric pressure or the vacuum-supply

operate the valve mechanism to admit air to
one side of the piston only when the single
pipe is connected with the supply of airabove
atmospheric pressure and to the other side of
the piston only when said single pipe is con-
nected to the vacuum-supply.

16. In a pneumatic switch or signal appara-
tus, a switch or signal, a supply of air above

~atmospheric pressure, a vacuum-supply, a cyl-
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inder, a piston, connections from the piston
to the switch or signal to move the latter in
either direction, two valves to admit air above
atmospheric pressure from the supply to either

‘sicle of the piston alternately, a single pipe con-

trolling both valves, means for connecting the
supply of air above atmospheric pressure or
the vacuum-supply alternately with said sin-

ole pipe, means to operate one of the valves

through said single pipe by the air above at-
mospheric pressure without affecting the sec-
ond valve, and means to operate said second
valve through said single pipe by atmospheric

756,929 -

pressure ag ainst the vacuum without affecting
the first valve. |

17. In a pneumatic switch or signal appara-
tus, aswitch or signal, acylinder, a piston for
operating the switeh or signal, a supply of air
above atmospheric pressure,a vacuum-supply,
two valves for admittingair above atmospheric
pressure into said’ cylmder to opposite sides
of said piston, two dmphraﬂms for operating
said valves, a single air-carrying connection
leading to both diaphragms, means connect-
ing one diaphragm and its valve to cause said
valve to open to admit air to the ¢ylinder only
when air above atmospheric pressure 1s intro-

duced into said connection, means connecting .
the otherdiaphragm and its valve to cause this

latter valve to open to admit air to the cylin-
der only when the vacuum-supply is connected
to said single connection and means to connect
the single connection with the supply of air
above aJmospherlc pressure or the vacuum-
supply alternately.

18. In a pneumatic switch apparatus.} a sup-

ply of air above atmospheric pressure, a vacu-
um-supply, a switch, a cylinder and piston
for operating said switch, a controlling mech-
anism at the tower, indicating mechanism at
the tower acting upon said controlling mech-
anism to indicate the position of the switch,
a single pipe from the indicating mechanism
to the switch, a slide-valve at the switch for
alternately connecting two independent pipes
with said single connection according to the
position of the switch, a valve and diaphragm
located between said pipes and cylinder, one
of said pipes communicating with one end of
the cylinder and the other of said pipes com-
municating with the ou

um-supply, an air-passage leading from the
other end of the cylinder into the air-cham-

ber under the diaphragm and means connect-

ing the diaphragm with the valve to open the
latter and establish communication between
the inlet and outlet ports when air above at-
mospheric pressure is introduced into said
air-passage and to close said communication
and open the outlet to the atmosphere through
exhaust-ports in said valve when no pressure
exists in sald alr-passage.

19. The combination in a pneumatic relay-
valve of a valve for controlling the admaission
of air at a pressure different from that of the
atmosphere, a diaphragm operated by air at
a pressure also different from that of the at-
mosphere but on the other side of the atmos-

pheric pressure-line from the pressure con-

trolled by the valve, with means connecting
the diaphragm with the valve for operating
the latter.

20. The combination in a pneumatic relay-
valve for controlling the admission of air at
a pressure different from that of the atmos-
phere, of a valve-casing provided with suit-
able inlet, outlet, and exhaust ports, and with

let-port of said valve,
the inlet-port communicating with the vacu-
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valve-seats, an admission-valve body and an
exhaust-valve body connected. to move to-

gether and to suitably control communication

between said ports, a diaphragm operated by
air at a pressure also different from that of
the atmosphere but on the other side of the
atmospheric pressure-line from the pressure
controlled by the valve, a stem projecting

~ from the exhaust-valve body through the cas-

10

ing, a plate on the diaphragm, rods project-

- iIng from said plate outside of the ports, and

a cross-bar attached to the rods and in line
with the exhaust-valve stem for operating

the valve-bodies from the diaphragm through

15 the stem. |

20

25

30 body through the casing, a plate on the dia- |

21. The combination in a pneumatic relay-
valve for controlling the admission of air at

a pressure different from that of the atmos-

phere, of a valve-casing provided with suit-
able inlet, outlet, and exhaust ports, and wth

valve -seats, an admission -valve body and

an exhaust-valve body connected to move
together and to suitably control communi-

“cation between said ports, a diaphragm op-

erated by air at a pressure also different
from that of the atmosphere but on the
other side of the atmospheric pressure-line

from the pressure controlled by the valve,

a stem projecting from the exhaust-valve

phragm, rods projecting from said plate out-
side of the ports, and a cross-bar attached to

the rods and in line with the exhaust-valve

stem for operating the valve-bodies from the
diaphragm through the stem, and a hood at-
tached to the casing to protect the projecting
parts. | o

22. In railway signaling apparatus, means
whereby one movement of the switch-points,
signal, or other movable part and the indica-
tion of such movement is effected or con-
trolled by a pressure above atmospheric pres-

sure and the other or reverse movement is

effected or controlled by suction or vacuum.

23. In pneumatic railway signaling, means
whereby air-pressure in a pipe effects or con-
trols one movement of the apparatus which
movement efiects or controls its own indica-
tion also by air-pressure in a pipe, and a
vacuum or suction in the same pipe or pipes

effects or controls the other or reverse move-

ment of the apparatus and the indication of
such movement, substantially as described.

In witness whereof I hereto affix my signa-
ture 1n presence of two witnesses.

WILLIAM J. BECKER.

Witnesses:
- CarriE McC. FITZGERALD,
CHARLES C. McCorp.
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