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UNTTED STATES PATENT OFFICE.

FRANK L. DODGSON, OF ROCHESTER, AND MURRAY CORRINGTON, OF NEW
YORI, N. Y., ASSIGNORS TO INTERNATIONAL PNEUMATIC RAILWAY
SIGNAL COMPANY, OF ROCHESTER, NEW YORK, A CORPORATION OF
WEST VIRGINIA.

PNEUMATIC RAILWAY SWITCH AND SIGNAL APPARATUS.

SPECIFICATION forming part of Letters Patent No. 702 931, dated June 24, 1902,
Application filed October 26,1901, Serml No. 80,107, (No model.) |

L0 all whom ©t may concern: the switeh or signal in both directions, and
Be 1t known that we, FRANK L. DODGSO\T only one indicating-pipe is necessary to indi- 5o

of the city of Roehestel and MURRAY COR- cate both positions of the switeh or signal.

RINGTON, of New York city, State of New | A further distinetion is that in the system

5 York, h:—:we invented certain new and useful | described in the patentthe air was exhausted

Improvements in Pneumatic Railway Switch | from the c¢ylinders and oneratmg—plpes upon

and Signal Apparatus, of which the following | the completion of the entire eyele. In the 55

18 a specification. present system the pipes are constantly un-
This invention is designed to operate in- | der pressure. Movement and indieation in

10 terlocked railway Smtches and signals by | one direction is obtained by reducmg pres-
means of compressed air, whereby meehan- sure in the operating or indicating pipes, re-
ism controlled by Valves in the cabin may | spectively, below a mean pressure, and move- 6o
admit pressure to the cylinder working the | ment and indication in the other direction is
switch or signal, and the position of sald obtained by increasing the pressure in these

15 switch or signal is indicated by variation of | pipes above said mean pressure.
pressure in a fluid-column extending to the Figure 1 represents a diagrammatic view
cabin upon completion of a switch or signal | of Lhe complete switch-movement with its op- 65
movement, said indication imperatively con- | erating-lever, the pipe connections, valves,
trolling the lever-stroke and theinterlocking. | and air- snpply Kig. 2 1s a dmgrra,mmatlc

20 In the switch and signal system hereinaf- | view of the swnal-movement, showing the
ter described there are two separated sta- | corresponding parts. Fig. 3 is a longitudinal
tions connected byan operating fluid-column | section of the valve employed as a motor- 7o
and by a return fluid-column, both contained | valve for admitting air to either side of the
in suitable piping. One of the stations is a | switch and signal eylmders and also -as a re-

25 motor-station, comprising the switeh or sig- | turn-valve for operating the indicating-cylin-
nal, as the case may be, devices for control- | ders in both the switch and the smnal mech-
ling pneumatic indications by the return- |[anism. Fig. 3*is a plan of the sllde valve 75
column to the operating-station, and motor | and its seat contained in the valve shown in
mechanism controlled through said operat- | Fig. 3. Fig. 4 is a cross-section of this valve

30 ing-column for operating theswitch orsignal. | on the lines « «, Fig. 3. Fig. 5 is a cross-sec-
The other station is the operating - station | tion on the line y y, Fig. 3. Fig. 6 is an in-
(uqually an operator’s eabin) comprising de- | verted plan view of the machine- Va,lve Figs. 8o
vices for controlling said operating-column | 7, 8, and 9 are longitudinal sections thloun‘h
and devices controlled by said return-column this valve and its seat on the linesgg g ¢ “of

35 for effecting certain results, hereinafter par- | Figs. 6 and 10, showing three positions of the
ticularly described. A system of air-supply sa,ld valve and the correspon_dene_e of the
is also hereinafter described. '- ports. Fig. 10 is a plan view of the seat of 8g

In the system as described in the United | the machine-valve, showing the ports. Figs.
States Patent No. 647,483 one operating-pipe { 11, 12, and 13 are cross- secblons on the lmes

40 for each direction of movementof the switeh | ¢ a, O Z) and ¢ ¢, respectively, of Fig. 9. Fig.
or signal and one indicating-pipe for each | 14is a 1013(T1tud1nal section of the 1ndleat10n-~
ultimate position of these parts wasemployed. | valve and its seat, together with the casing go
In the case of the signal one of the indicat- | therefor at both smteh and signal, ShOWII]C'
ing-pipes was omitted, as it was not consid- | said valve in one extreme posmon Fig. 15

45 ered necessarytoindicate the safety position | is another section of the indication- valve and
of the signal. its seat, showing the valve in the other ex-

In the present improvement ounly one op- | treme position Kig. 16 is an inverted plan ¢g
erating-pipe is necessary for movement of | view of the slide of the indication- valve. F1g
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17 is a plan view of the same valve-seat. | lower end of the indication-cylinder I* and

Figs. 18 and 19 are sections on the lines d d,
Fig. 14, and c¢ ¢, Fig. 15, respectively. Fig.
20 is a side elevation of the interlocking ma-
chine with the valves and levers complete.

Fig. 21 is a view of part of the interlocking

board, showing the interlocking tappets and
locking-bars between the levers. Kigs. 22 and
23 are elevations, partly in vertical section,
of modifications; and Fig. 24 is a section on
the line 3 3 of Fig. 22.

Referring now to Fig. 1, Sw represents the
switch; M, the motion-plate, through which
said switch is moved and locked in its two po-
sitions and the indication-valve D actuated.

C is the motor or switech c¢ylinder, and T
the motor-valve through which pressure is ad-
mitted to and exhausted from either end of
said cylinder. In the cabin there is another
valve T, (herein called the ‘‘return-valve,”)
identical in construction with the motor-valve
T, which is actuated by variations of pres-
sure in an air-column in a pipe exftending
from the switch to the cabin for transmitting
the indication in such a manner that pressure
is admitted to either one of the two indica-
tion-cylinders I' or I?. The lever L slides in
a horizontal plane, carrying with it the ma-
chine-valve V, by which the admission of air
into the operating-pipe is controlled. Thein-
terlocking bar B is actuated by a slot in the
said lever, as usual. The motion-plate M will
move the switch into either position by means
of the slot m and will lock it in either position
by the projections m' m’ on the said plate,

which enter notches in the switech-locking bar

N, as is explained more in detail in the patent
referred to.

The switch and its lever L are shown in
the normal position. In this position there
is air at the mean pressure in the left-hand
end of the cylinder C, in the lower end of the
indication-cylinder 1% in the upper end of
the indication-cylinder I', in the operating-
pipe o0, in the indication -pipe p, and in the
valves T and T'. To reverse the switceh, the
lever is moved to the left until the roller 73,
attached to the piston of the indication-cyl-
inder I7, abuts acainst the shoulder
the roller 7' of the indication - cvlinder I’
abuts against the shoulder d’ of the locking
and 1ndlcat1nﬂ* slot in said lever. By ths
movement in a manner which will be ex-

plained farther on pressure is increased in |

the operating-pipe 0, moving the motor-valve
T to such a position that air is exhausted
from the left-hand side of the eylinder C and
is admitted from the main supply S to the
richt-hand end of said cylinder, moving the
piston and reversing and locking the switch.
Just before the end of this movement the
right-hand lug ¢’ on the motion-plate strik-
ing against the angle-lever ¢ will move the
mdlcablon valve D in such a manner that
pressure in the indication-pipe p is decreased,
moving the return-valve T' to its other ex-
treme position, exhausting the air from the

® and

-

admitting air to its upper end, admitting air

into the lower end of the ¢ylinder I' and ex-

hausting air from 1ts upper end, thus per-
mitting the roller 2° of the descending piston
of T2 to move away from the shoulder d? and
the roller 7' of the ascending piston of I' to
rise above the shoulder d’ and permitting a
completion of the movement of the lever to
its extreme left-hand position, which causes
the 1nterlocking bar B to complete 1ts down-
ward stroke. When this position has been
reached, the pressures in o and p are equal-
1zed to the mean pressure.

In order to overcome friction of the piston
in a single- acting indication - cylinder, as
shown in- Fig. 2, a spring 2*° +* is employed,
that tends to force the piston downward.
The spring must be strong enough to depress
the piston when the pressure under it is ex-
hausted and must be wealk enough to yield
to the pressure employed for lifting the pis-
ton. To put the switch again to normal, the
cycle of operations is precisely the same, ex-
cept that it 1s reversed and the pressure in
the pipe o is reduced and that in the pipe p
1s 1ncreased and the corresponding mechan-
ical parts come into action. The movement
of the signal A°, Fig. 2, is exactly the same.
The ¢ylinder C’ moves the signal in both di-
rections, and indication i1s sent to the cabin
for both positions of the signal by the indi-
cation-valve D', and the signal is actuated
directly by the piston of its e¢ylinder instead
of being moved through a motion-plate. The
lugs A* A4 which act upon the lever A® of
the indication-valve, are placed conveniently
upon the connecting-rod A°, between the cyl-
inder-piston and the signal-arm.

In the position of the parts shown in Fig. 2

there is air at mean pressure in the upper

end of the cylinder €', in the indication-cyl-
inder I%, in the operating-pipe o', in the indi-
cating-pipe ',
thereturn-valveT®. The indication-cylinder
I° and the lower end of the cylinder C' are
connected to the exhaust through the valves

L 'T° and 17, respectively. To set the signal to

““safety,” thelever ’ismoved to the left until
the roller ¢* of the indication-cylinderItabuts
against the shoulder d?and the roller 2° of the

in the motor-valve T%, and in

75

30
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indication-cylinder I° abuts against the shoul-

der d' of the locking and indicating slot in

sald lever. DBy this movement the valve V~
1s shifted on its seat V>, whereby pressureis
increased in the operating-pipe o’ and moves
the motor-valve T~ to such a position that air
1s exhausted from the upper porfion of the
cylinder C' and is admitted from the supply
S’ to the lowor end of the cylinder under the

piston, thus lifting the piston and depressing -

the blade A® from the normal horizontal or
‘““danger” position to the angular or *“ safety”
position. Just before the end of the upward

movement of the piston the lug A*strikes the
( lever A, moves the indication- valve D’ tosuch
a posmon that pressureinthe indicating-pipe

120

125

130



10

5

20

25

30

35

40

45

Lo

55

6o

702,931

3

P’ is decreased, thus moving the return-valve [ 13. The valve 13 opens and closes a connec-

1% to a new position, whereby air is exhausted
from the cylinder I*, permitting the piston
thereof to descend, assisted, if necessary, by
a spring 2*) and removing the roller 7* from
abutment against the shoulder ¢°, and at the

same time the new position of the return-

valve T admits airin the eylinder I3, lifts the
piston thereof against the force of the spring
1, and causes its roller 7% to rise above the
shoulder (', thus permitting completion of

the movement of the lever to its extreme left- |

hand position, which sets the interlocking
bar B’ at its lowermost position. When this
last position of the parts is reached, the pres-
sures in the pipes o’ and p' are equalized auto-
matically to the mean pressure. |

T'o return the signal to the horizontal or
danger position, the cycle of operations is
the reverse of that just deseribed, the pres-

sure in the pipe o' is reduced and thatin the |

pipe p’ is increased.

In the following description it will be as-
sumed that the normal position of the signal
1s the horizontal one indicating ‘“ danger.”

The construction of the motor and return
valves is shown in Figs. 3, 3%, 4, and 5. The
valve has a valve-body of suitable shape con-
taining a piston chamber or ¢ylinder 2 at one
end thereof, a piston 1 movine in said cham-
ber, and equalizing-passages 27 in the cylin-
der-wall at one end of the cylinder, whereby
a connection is made between those portions
of the cylinder on both sides of the piston
whenever the piston is in the proper position,
and when the piston moves away from said
position the said connection through the
equalizing-passages 27 is cut off. The pis-
ton may have a stem 1°, extending into a
chamber 16 in the valve-body, and to this
stem or to the piston ig attached aslide-valve 3.
A spring 16* or other suitable means is em-
ployed tohold theslide-valve 3 properly seated.
The chamber 16 has two passages from its
right-hand end in Fig. 3, one of which, 22¢,
connects with the supply S through a passage
12 and is controlled by a spring- operated
valve 22, having a portion against which the
stem 1* abuts in order to open said valve
agalnst the pressure of its spring, thus con-
necting the chamber 16 with the supply S
when the piston 1 is in its extreme right-
hand position. Another port 15 through the
end wall of the chamber 16 is connected with
a chamber 14 outside of said end wall. Still
farther to the right in Fig. 3 is a diaphragm-
chamber in which is a diaphragm 10, divid-
ing said chamberinto two parts, one of which,
10%, 1s at the extreme end of the whole valve
and the other of which, 10°, communicates
with the chamber 14 by a passage 14°. A
valve 13 moves with the diaphragm 10, and

the diaphragmand valveare normally pressed |

in one direction (toward the right in Fig. 3)
by a spring 130. Operated by the spring 130
and the diaphragm 10 is another valve 17,

facing in the opposite direction to the valve |

tion between the chamber 10° and the cham-
ber 14, while the valve 17 opens and closes a
port 20, connecting the port 5 with said cham-
ber 14.
slide-valve 3, into which there are two ports
9 and 8, and between them an exhaust-port
7, leading out through the side of the valve-
casing, as shown in Fig. 4. The shifting of
the slide-valve 3 is adapted to connect the
port 3 with the exhaust when the port 5 com-
municates with the chamber 16 and to con-
nect the port 5 with the exhaust when the
port S connects with said chamber. The
valve 3 also opens or closes, according to the
position of the piston 1, a port 24, leading
from the chamber 16 to a port 25, and is con-
trolled also by a check-valve 24*, adapted
to permit only outflow of air from the cham-
ber 16. At the other end of the valve-body
18 a diaphragm - chamber divided into two
parts by a flexible diaphragm 9, one of which
parts 15 18 on the inner or right-hand side of
the diaphragm, while the other part 9* is on
the left-hand or outer side of said diaphragm.
The diaphragm is pressed normally toward
the right by a spring 90 and operates a valve
19, that controls the connection of a passage
21*, leading to the left-hand end of the eylin-
der, either with a passage 20, communicat-
ing with the chamber 18, or with a passage
21, leading to the port 8. The chamber 92
communicates constantly with the operating-
pipe connection 11 of the valve. The cham-
ber 18 also communicates with said operat-
ing-pipe connection 11 through a short pas-
sage 15°, controlled by a spring -operated
check-valve 18?, that permits air to enter the
chamber 18, but prevents the outflow of air
from said chamber through the check-valve.
The operating-pipe o connects with the pas-
sage 11, which communicates by a passage 25

with the chamber 10* on the right-hand side

of the diaphragm 10. The chamber 18 also
connects by a passage 12 with the chamber
10° on the left-hand side of the diaphragm 10,
and the supply S is connected with this pas-
sage 12. A check-valve 18" is adapted to per-
mit airtoflow from the supply Sintothe cham-
ber 18 and to prevent the contrary flow. The
piston operating the attached slide-valve 3

| occuples one of two extreme positions at the
respective ends of the cylinder and is moved

in one direction by reducing the pressure in
the operating-pipe o below a mean ornormal
pressure, while the piston is moved in the
other direction by increasing the pressure in
sald operating-pipe above said mean or nor-
mal pressure. When said slide is in the ex-
treme right-hand position, as shown in Fig.
5, & passage is open between the supply-pipe
S and the pipe 4, Fig. 1, leading to one end of
the cylinder C through the port 5, while the
pipe 6, Fig. 1, leading to the other end of the
cylinder,is connected to the exhaust 7 through
the port 8. In the other extreme position of

the slide 3 the pipe 6 and port 8 are connect-

70

The chamber 16 has a seat for the -
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ed with the supply S, and the pipe 4 and port | positions shown in full lines closed the port

5 can exhaust through the port 7. Movement
of the piston 1 and slide 3 toward the left is
produced by decreasing below a mean pres-
sure the air-pressure on the left-hand side of
the piston 1 and movement of the piston to-

ward the right by increasing above said mean ;

pressure the pressure on the left-hand side
thereof. After the piston hascome to a state
of rest the pressure on both sides of it is equal-
ized. The pressures are controlled by means
of the diaphragms 9 and 10 and the valves at-
tached thereto. In the position of the parts
as shown, and assuming that equalization has
talten place, all the pipes, ports, and chambers,
with the exception of port 8 and pipe 6, are
under the same pressure, which we shall des-
ignate the “mean” pressure. Commaunication
is open between the supply S and the port 5
through the port 12, the valve 13, the cham-
ber 14, theport 15, and chamber 16. Another
passage i8 also open from the supply S to the
chamber 16 through the passage 22% and the
check-valve 22, which last is held open by the
end of the piston-stem 1*. To obtain move-
ment of the piston 1 and of the slide 3, pres-
sure in the operating-pipe o and in the pas-
sages 11 and 25 and in the chambers 9* and
10* is reduced below the mean to a pressure
which we shall designate the ‘‘lower” pres-
sure and by means which will be described
later. 'The reducmon of pressurein thecham-
ber 10* will not affect the position of this dia-
phragm nor of the valves 13 and 17, however,
as t-he salid diaphragm has-reached the limit
of its movement in that direction, and the
mean pressure exists in the chamber 10° on
its left-hand side, and this position of the dia-
phragm is supported by the pressure of the
spring 130, which assists 1n holding the valve
13 open and the valve 17 closed. T'his reduec-
tion of pressure will take place also in the
chamber 9% on the left-hand side ot the dia-

phragm 9; but it cannot take place on the

richt-hand side therest because of the check-

valve 1382
pressure has taken place to a sufficient de-

oree, the mean pressure in the chamber 18

will cause the diaphragm to move toward the
left, overcoming the action of the spring 90
and causing the valve 19 to close the passage
20 and to open the chamber 2 to the port 21
through the port 212
pressure, which was in the cylinder 2 on the

left-hand side of the piston, now can passinto |

the said port 21, which leads into the port 3
and through this port into the exhaust 7.
The pressure will then fall on the left-hand

side of the piston, and as the mean pressure

still exists in the chamber 16 the piston and
its valves will be moved immediately to theilr
extreme left-hand positions, connecting the
port 5 to exhaust and the port 8 with the
chamber 16. The parts will now be in the

position shown in dotted lines and before
another movement can take place the pres- |
sure must equalize again.

 the chamber 9* through the passage 11.

YWhen reduction below gsaid mean:

The air at the mean |

24: but in this new position the said port Is
uncovered and is placed in communication
with the chamber 16, which in turn isin com-
munication with the normal supply S through
the port 12, valve 13, chamber 14, and port
15.
can pass the check-valve 24*into the passage
25 and the operating-pipe o and also into the
chamber 10* through said passage 25 and into
1t
can also equalize at the leit of the piston 1
through the ports 8, 21, and 217, the valve 19
being open for the moment, and also through
the passages 24 and 25 past the check-valve
18* into the chamber 18, as well as through
the passage 12 past the check-valve 13°. In
this manner the pressure at all these points
will be brought up to the mean again, sothat
the diaphragm 9 has the same pressure on
both sides. 'The spring 90 thereupon will
cause the valve 19 to reassume the position

‘shown in full lines in the drawings, and then

the mechanismisreadyfor another operation.
To return the piston 1 and its valves to the
original position, the pressureis increased in
the operating-pipe somewhat above the mean
or normal pressure to a pressure that we shall
designate the ‘“higher” pressure. This will
not af ect the p0511310n of the diaphragm 9.
The higher pressure will act on both sides of
the said diaphragm directly from the port 11
and through the check-valve 158%; but the ex-
cess of pressure produced by the spring 90
will keep the diaphragm inits position. The
increase of pressure, however, will take place
also in the port 25, and therefore on the right-
hand side of the diaphragm 10, causing the
valve 13 to close and the valve 17 to open.
The check-valve 22 is ¢losed when the piston
begins this return movement. Thesupply S
is cut off from the chamber 16 as both valves
13 and 22 are closed. 'The air confined insaid
chamber will be exhausted, however, through
the port 15, the chamber 14, the valve 17, the
vort 26, the port 5, and theport 7. Thusthere
will be areduction of pressure in the chamber
16 and in the cylinder on the right-hand side

of the piston and an increase of pressureon its

left-hand side through 11, 13%, 18% 138, 20 and
21*, thusforcingsaid piston and its valve back
tothe original position and cutting off the port
24, In this original position the equalizing-
ports 27 connect thechamber 2 with the cham-
ber 16. The valve 22 has been -opened by the
abutting of the piston-stem against 1t, and
the chamber 16 is in communication with the
supply at the mean pressure. ILqualization
therefore will take place between the higher
pressure in the pipe o, passages 11 and 25,
and said mean pressure in the chambers 16,
14, and 10° through the passages 18° 20, 21°,
chamber 2, the ports 25 and 12, and ports 27.
The check-valve 18* will not close until all
the pressures have equalized at the mean
pressure. It will be understood that the vol-

The valve 3in the { ume of air under the higher pwssure 11eCes-
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sary to operate the mechanism is so small as | ply S. The port 32 connects to exhaust to the

compared to the volume of the constant sup-
ply of air under the mean pressure that this
equalization will not affect such mean pres-
sure perceptibly. As soon as this equaliza-

tion has taken place the spring 150 will cause

the valve 17 to close and the valve 13 to open
and the mean-pressure supply, beside going
past the valve 22, can go through the pors

15, as formerly set forth. Thus it will be

seen that reduction of pressure in the operat-
ing-pipe o (see Fig. 1) will place the valvein
such a position that the supply S is in eom-
munication with the pipe 6, whereas increase
of pressure in said pipe will place this valve
In such a position that communication is
open between the supply and the pipe 4.
In a similar manner a reduction of pressure
1n the indicating-pipe p (see Fig. 1) will open
communication between the supply S and the
pipes 6* and 4°, leading to the indication-cyl-
inders I' I* for one alternate operation, and
increase of pressure in p will cause this sup-
ply to conneet with the pipes 4* and 6°, lead-
ing to said cylinders for the other alternate
operation. In each case the pipe not in com-
munication with the supply will be connected
to exhaust.

Referring, again, to Fig. 1, the manner in
which the increase and reduction of pressure
in the operating and the indicating pipes is
obtained will now be set forth.

Thereis a supply-tank A, whichis fed from
any suitable source of compressed-air supply
and contains air under the said higher pres-
sare. Another tank A’ contains. air under
the sald mean pressure and may be fed from
the tank A through a suitable reducing-valve
R. A supply-pipe S from this tank A’ leads
to the valves T and T', tothe machine-valve
seat V', and to one side of the seati of the in-
dication-valve D at the switch. Another
supply-pipe S’ leads from the tank A to the
machine-valve seat and to the indication-
valve. Suitable small tanks U U’ and W
W', the purpose of which will be explained
presently, are connected to the seat of the
machine-valve V and to the indication-valve
D through pipes v «' and w w', respectively.
The operating-pipe o leads from the machine-
valve seat V' to the motor-valve T, and the
indicating-pipe p leads from the indication-
valve D 1o the return-valve T".

The machine-valves V, Fig. 1, and V?, Fig.
2, and their seats V' and V? are identical in
construction and have identical tanks and
connections. The following desecription is
based on the valve V. Fig. 7 shows the po-
sition of the machine-valve V corresponding
to 1ts position in Figs.land 2. Inthevalve-
seat V', as shown in Figs. 7, 3, 9, and 10, are
ports 23, 29, 30, 31, 32, and 33.
1s connected with the pipe u« and therefore
with the tank U. The port 29 is connected
with the higher-pressuresupplyS’. The port
30 1s connected to the operating-pipeo. The
port 31 connects with the mean-pressure sup-

The port 28

atmosphere, and the port 33 is connected to
the pipe «' and the tank U’. The slide of
the valve has the port 34, which c¢an connect
ports 23 and 29, and the longitudinal port 35,
which can connect 30 with either 28 or 33. A
supplemental passage from the port 35 to a
small port-opening 36 can connect a corre-
sponding port 31 in the valve-seat with the
ports 28 and 30. (See Figs. 9 and 12.) The
port 57 can connect 32 and 533. (See Fig.13.)
In the position shown in Figs. 1 and 7 ports
23 and 29 are in communication with each
other. Therefore tank U is being filled with
air under the higher pressure. The ports 30
and 33 are connected, so that the pipe o is un-
der the same pressure as the tank U’. The
other ports are closed. The first movement
of the lever and slide until stopped by the
rollers +* 2" on the indication-pistons abutting
agalnst the shoulders d? d' will bring the
valve to the position shown'in Fig. 8. In this
position the port 29 is shut off, 28 and 30 are
connected through the port 35, and the port
33 (and consequently the tank U’) will be ex-

hausted to atmospheric pressure through the

ports 87 and 32. As the tank U, and conse-
quently the pipe u, are under the higher pres-
sure the pressure in the operating-pipe o will
beincreased. Thiswill cause a movement of
the motor-valve T in the manner hereinbe-
fore described, a consequent movement of the
switch-cylinder piston, and a reversal of the
switch itself., Thereupon the indication-
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valve D will be moved to another position and

a release of the locking of the lever through
the indication-cylinders will take place in a
manner described hereinafter. The move-
ment of the lever toward the left in Fig. 1 can
now be completed, bringing the machine-
valve into the position shown in Fig. 9. In

105

this position the port 36 registers with the

port 31, therefore connecting 28 and 30 with
the mean-pressure supply S. This port 36
therefore heips to restore mean pressure in
the tank U and also in the operating-pipe o,
equalizing the valveT. Port33 and the tank
U’ remain connected to exhaust, and the
parts are ready for a movement in the oppo-
site direction. The slide of the valve is now
at 1ts extreme left-hand position, asshown in
Kig. 9, the lever 1. also is at its extreme left-
hand position, the roller 2’ is in that horizon-
tal portion of theslotin the lever opposite the
upper part of the shoulder ¢*, and the roller ¢
is in the lower portion of said slot under the
projection formed by theshoulders d?and (3.
(See Fig. 1.) TIn order to return the switeh,

the operation is as follows: Upon pushing the . -
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lever toward the right from the position just

described until the rollers+ 2> abut against the
shoulders d* and d the slide takes such a po-
sition that the ports 30 and 33 are connected
by the longitudinal port 35, and at the same
time the ports29and 28are connected through
the cross-port 534, The tank U will fill with

| air at the higher pressure. The tank U’ dur-
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ingthe previousoperation has been exhausted | position shown in Fig. 15.
the indicating-pipa p “will be placed in com-

to atmospheric pressure, as described. In
the present position of the partsair from the

operating-pipe o at the mean pressure will |

flow into the tank U’ through the ports 30,

35, and 33, filling said tank fLI]d reducing the
pr essme in the operating-pipe below the mean
pressure. This reduction of pressure 1n the
operating-pipe will cause a movement of the
motor - valve T, as explained above. The
switch will be brought back again to normal,
the indication-valve D will be shifted, and
the return-valve T' will be operated, so that
therelative positions of theindication-pistons
will be changed, the roller 2* rising and the
roller +" descending, whereupon the lever and
slide may be shifted farther to the right into
the positions shown in Figs.1and 7. In this
position of the slide the piston of the mo-
tor-valve T and its attached slides are in the
position shown in dotted lines in Fig. 3, and
the mean pressure is restored in the tank U’
and 1n the operating-pipe o through the mo-
tor-valve I' by means of the uneoveled port

24 1n said valve.

The indication-valve D is shown in Figs.
14 to 19, 1nelusive. This valve 1s similar in
construction to the machine-valve, but has
only two operative positions, which areshown
in Figs. 14 and 15, respectively. Thesection
Fig. 15 corresponds to that position of the
indication - valve shown in FKig. 1. In the
valve-seat the port 57 communicates with the
pipe w' and the tank W', port 38 communi-
cates with the higher-pressure supply S', port
59 communicates with the indicating-pipe p,
port. 40 communiecates with the mean-pressure
supply 8, port 41 communicates with the ex-
haust, and port 42 communicates with the
pipe ww and the tank W. Intheslide the port
43 can connect ports 57 and 38, port 44 can

connect 57 and 59 or 39 and 42, the small port

49 can connect 59 with the mean-pressure
supply S through the port 40, and the port 46
can connect the ports 41 and 42 and conse-
quently can connect the tank W with the
exhaust. Upon a reversal of the switch the
lug ¢’ on the motion plate strikes the bell-
crank lever a at the end of the movement
and shifts the indication-valve D, so that it
assumes the position shown in Fig, 14. 1In
this position the port 43 connects the ports
o7 and 38, and therefore fills the tank W’
with air at the higher pressure. The indi-
cating-pipe p will be connected with the tank
W through the port 44. This tank has been
exhausted already, so that the pressure.in
the indicating - pipe will be reduced by air
flowing out of it into said tank. This reduec-

tion will cause a movement, of the return-
valve T, (see Fig. 1,) which movement will |

open 4* to exhaust and allow air to enter 62,
unlocking the lever and permitfing a com-
pletlon of the stroke. The indication-valve
remains in its position. Upon putting the
switch again to normal the indication-valve

D at the end of its return stroke will take the |
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In this position

munication with the higher-pressure tank W’

through the port 44, “and therefore an in-

crease of pressure will take place in this in-
dicating-pipe, causing a reverse movement
of the return-valve T and exhaustion of the
pipe 6* and supply to the pipe 4*. In this
postition the port 45 will register with the port
40 and will assist in raising the pressure in
the pipe p to the mean pressure. It must be
understood that the port 40 is so small .in
comparison with the ports 39 and 57 and with
the size of the tank W' that an increase of
pressure in the indicating-pipe p sufiicient to
operate the return-valve IV can be obtained
before equalization will take place through
the supply S and the ports 40 and 45. The
indication-valve is protected by a cover 47,
and the slide is held in place by a spring 48
with any ordinary form of adjustment. The
construction and functions of the indication-
valve D' at the signal are identical with those
of the valve just desecribed.

The movement of the signal is precisely
similar to that of the switch. Assuming the
normal position to be shown in Fig. 2, the
lever L' is pulled to the left until the rollers
1t %° on the indication-pistons abut against
the shoulders /®* d’. This movement sets the
machine-valve V* so as to place the pipe u*
and the tank U-®in communication with the
operating-pipeo’, thereby increasing pressure
1n the operating-pipe and moving the motor-
valve T% to connect the supply S with the
lower side of the cylinder C', putting the sig-
nal to ‘*safety” and at the same time ex-
hausting air from the upper side of the said
cylinder. Just before the signal reaches its

extreme position the indication-valve D’ is

moved to the right, thereby placing the indi-
cating-pipe p’ in communication with the ex-
haust-tank W=, therebylowering the pressure
in the indicating-pipe p', which sets the re-
turn-valve T° s0 as to connect the indication-
cylinder I° with the supply and to exhaust
the cylinder IY, unlocking the lever and per-
mitting completion of the movement toward
the left. IRestoration of pressures will take

place in the same manner as above described

in connection with the switeh. To put the
signal back again to ‘“danger,” these opera-
tions are reversed.

ig. 20 shows a detail of the machine with
the valve, the indication devices, and an in-
terlocking bar. The stroke-completing at-
tachment is also shown more in detail in this
figure. 'This attachment to the operating-le-
ver L is for the purpose of compelling a com-
pletion of the stroke thereof when once be-
gun 1n the original direction. It consists of

a ratchet-bar49, having twosets of oppositely-
facing teeth 49* and 49® at a distance from
each other and a clear space between them.
A double pawl 50 is pivoted to a stationary
part and 1s held in either one of two positions
by a spring 51.

This pawlis tilted into either
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of said two positions at the two extreme ends
ot the stroke by the studs 52 and 53, attached
to the lever I.. If a movement is begun in
the direction toward the left of the drawings,
the pawl will ride over the teeth 49*, permit-
ting said movement, but not its reversal.

When tne lever has reached the end of its

stroke, the pin 53 will strike the tail of the
pawl, reversing it and bringing it into en-
gagement with the teeth 49° at the other end
of the ratchet-bar. The clear space between
the sets of teeth will, however, permitof a par-
tial free movement of the lever until the first
tooth will strike against the pawl. This free
movement 1s sufficient to permit the switeh
to be reversed after it has been thrown in one
direction, but the pawl will prevent comple-
tion of the stroke in the reverse direction,
even atterindication. If a wrong movement
has been made and the switch is held by the
detector-bar or the erroris realized in time to
correct 1t, 1t may be corrected so far as the
switch is concerned, and the strain can be
taken off the detector-bar or the switeh can
be brought back into the correct position; but
the danger of so manipulating the air-cur-
rents that the position of the lever will not
correspond to that of the switech isavoided by
alternately putting in and taking out air
through the machine-valve, because no indi-
cation can be had and the cycle must be first
completed, according to the original inten-
tion—that is tosay, the switch must be moved
and the indication must be received in the
cabin, so that the pawl will be reversed.

As another means for preventing an im-
proper movement of the lever we place in
the slot and adjacent to the positions of the
roller in the angles adjacent to the faces
and " pawls or dogs e ¢', which tilt and per-
mit the roller to pass when the lever moves
inthe proper direction, but which rest against
a side of the slot in order to block and pre-
vent improper return of the lever past the
roller. For instance, the roller may tilt the
pawl ¢ and pass it, and the pawl falls into
place immediately behind the roller, where-
upon the lever cannot return past the roller.
I'his device accomplishes substantially the
same result as the tilting pawl 50 and the
ratchet-plate 49, hereinbefore described.

In Fig. 211is shown a portion of anordinary
interlocking board of the Saxby and Farmer
type,in which B isthe switch-tappet, B’ isthe
related signal-tappet, b is a locking-bar, and
b" b" are locking-dogs. |

Iig. 22showsan elevation,partly in section,
of a modified form of the operating-leverand
its indication-cylinders. Two single-acting
cylinders I' and I* are operated by pressure
In the pipes4® and 6%, as in the apparatus
hereinbefore described. Each cylinder has a
piston provided with a proper piston-stem,
which bears a pin or roller ¢! or 7% adapted to
runin slotsin thelever L. Asshown in Fig.
24, the slots are cut into the lever I. from one

side only, and the pin or roller 2° or 22 ex- |

| tends into the slot sidewise from the piston-

stem. "The two piston-stems are connected
by asmall walking-beam J, pivoted atits cen-
ter to a stationary part of the mechanism and
connected by slots in its ends with pins ¢! 7'
upon the piston-stems. Hence when one pis-
ton rises the other ‘must descend, and vice
versa. 'L'he slot or slots in the lever I, are
provided with stop-faces analogous to the
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shoulders in the lever I, shown in Figs. 1 and

2. Each roller ¥ or +* runs around in aslot
pertaining to it and does not traverse the
same pathinthe backward and forward move-
ments of the lever, as in the previously-de-
scribed example of this invention.

In Fig. 22 the parts are shown in positions
similar to those shownin Fig. 1. If now the

lever L is pulled to the left, it can move un-

til the roller +* strikes the face 3 and the
roller ¢+'% strikes the face d°. At this posi-
tion a return indication from the switeh
or signal causes admission of air- pressure
into the eylinder I'° through the pipe 6* and
the pipe 4* is connected with the exhaust.
Consequently the piston in the cylinder I
will rise along the diagonal portion of the

slot above the face d!° until it rests in the

right-hand upper angle d" of the rhomboidal
slot. At the same time the roller 2 must
have descended from its original position
down the diagonal portion of the slot to the
right - hand lower corner of the left-hand
rhomboid. Thismovementmusthave caused
a motion of the lever 1. toward the left, com-
pleting the stroke of the lever in that direc-
tion. Inorder toreverse the switch or sig-
nal, the leveris now pushed toward the right
from the position last described until the
stop-face d* abuts against the roller 21 and
the roller® is against thestop-face d®. Now
a return incication from the switch or signal
causes adimnission of pressure through the

pipe 4" and the pipe 6* is exhausted, where-

by the piston in the cylinder I'° will descend
and that in I< will rise, causing movement of
the lever toward the right and a completion
ot its stroke, in which position the parts will
be situated as shownin Fig. 22. Inthe form
shown the two slots for the two rollers 71 and

1*) are each rhomboidal in plan, and the two

rhomboids are set symmetrically with refer-
ence to the line 3 3 of Fig. 22 and are con-
nected with each other, with their lower sides

in line. By this means single-acting cylin-
ders may be used, and when the piston of one
18 operated by pressure the piston of the other

1s returned to place without the use of a
spring.

In Fig, 23 anobherform of this device is
shown employing a double-acting piston I%,

having the pipes 4* and 6*, connecting the re-
turn-valve T" with the upper and lower ends
of the cylinder, respectively. Thepinorroller
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1 on the end of the piston-stem rests in a .
rhomboidal slot having the stop-faces d® and

d*, exactly as in the slot shown in TFig. 22.
T'hese stop-faces are on two diagonally op-
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posite angles of the rhomboid, and on the | a distributing-valve, a single source of fluid-

other two opposite angles of the rhomboid
are stop-faces d* and d%. If the lever L 1s
pulled toward the left, the roller +* remains
stationary while it is in the horizontal portion
of the slot extending to the face d* and until
the face d*° strikes the roller and stops the
lever. If the upper end of the cylinder I* is
now connected to pressure and the lower end
to exhaust, (as occurs upon the return indica-
tion from the switeh or signal,) the piston
will descend, the roller will run down the di-
agonal portion of the slot from d* to d*°. As
the roller runs down the lever will be forced
toward the left and the stroke of the lever
For
the reverse operation the lever is pushed
toward the right and the roller +*’ runs along

the horizontal portion of the slot from ' to

’® until the lever is stopped by the face d*.
A return indication of the switeh or signal
now resets the return-valve T, puts pressure
in 6* and exhausts 4%, and consequently the
piston rises and the roller runs upward along

the diagonal slot from d*® to d*, which forces

the lever still farther toward the right and
completes the stroke thereof in that direction.
IFor a single roller or pin the rhomboidal slot
in each case has two parallel portions in lines
of the lever-stroke and two parallel diagonal
portions connecting the two parallel portions.

The motorandreturn valveabovedescribed
and shown in Figs. 5 to 5 is a fluid-pressure-

distributing device containing a distributing-

valve, (such as the slide-valve 3,) which de-
termines the distribution of the compressed
air from a single source of fluid-pressure sup-
ply S through a single fluid-pressure-supply
port, to different fluid-pressure conductors,
through different port connections, such as
5 and S, by means of variations of pressure in-
tmdueed into the distributing device through
a single fluid-pressure- eontrollmﬂ' port, such
aso. 'Thisdistributing device1s partlculm 1y
adapted to use with fluid-pressure motors, ex-
cept with one single-acting motor.

Of coursea double-acting motoris an equiv-

alent of two cooperating single-acting mo-

tors.

This mechanism is applicable not only to
switchesand signals, butalsotorailway-gates,
bridge-locks, and similar railway appliances.

"What we claim is—

1. In a fluid-pressure-distributing device,
a distributing-valve, a single source of fluid-

- pressure supply, which is to bedistributed by

the valve to different fiuid-pressure conduc-

- tors, a eylinder and a piston for operating

6o

sald distributing-valve, a single operating-
pipe, and means for connecting one side of
said eylinder to the atmosphere when pres-
sure is increased in the operating-pipe, and
means for connecting the opposite side ot the

cylinder to the atmosphere when pressure is

reduced in the operating-pipe, substa,ntlally
as descubed

j

pressure supply which is to be distributed by
sald valve, a eylinder and a piston for oper-
ating said valve, a single controlling or op-
erating pipe for the valve, two diaphragms,

and valves operated by said diaphragms for
controlling the admission of air to and from.

the two ends of the cylinder, substantially as

' described.

3. The combination, with a motor mechan-

| ism, of a fluid-pressure-distributing device,

a distributing-valve, a single source of fluid-
pressure supply which is to be distributed by

70
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said valve to different fluid-pressure condue-

tors for operating the motor mechanism, a

cylinder and a piston for operating said dis-
tributing-valve, a single operating-pipe for
sald valve, meansfor causingincrease of pres-

-sure in said pipe above the normal, to operate

the valve in one direction, means for causing -

decrease of pressure in said pipe below the

normal to operate the valve in the other di-

rection, and meansforequalizing the pressure
tothe normal after each operation, said latter
means being inoperative until after the valve
has completed its movement, substantially
as described.

4. In a fluid-pressure-distributing dewce,-

a single fluid-pressure-supply port an ex-

hau&,t -port, a single fluid-pressure- operating

port, separate port connections for ditferent
fluid - pressure conductors, a distributing-
valve, and means for Qpemtmﬂ* said distrib-

90

100

uting-valve by variations of pressure in said

operating-port to connect one of said port

connections with the supplyand another with |

the exhaust when pressureisincreased at the
operating-port and for reversing these con-
nections when pressure is decreased at said
operating-port, substantially as described.

5. In a ﬂmd-pressure -distributing device,
a single fluid-pressure-supply port, an ex-
11cwst -port, a single fluid-pressure-operating
port, separate port connections for different
fluid - pressure. conductors,
valve, means for operating said distributing-

{ valve by variations of pressure in said oper-
| ating-port to connect one of said port connec-

tions with the supply and another with the
exhaust when pressure is increased at the op-
erating-port and for reversing these connec-
tions when pressure is decreased at said op-
erating-port, and means for equalizing the
pressure at the operating-port with that in
the supply, after the valve has been operated
to produce elther of sald connections, sub-
stantially as described.

6. In a fluid-pressure-distributing device,
a single fluid - pressure - supply port, an ex-

a distributing-
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haust- -port, a single fluid-pressure-operating

port, separate port connections for different
fluid - pressure conductors, a distributing-

- valve, means, comprising a cylinder and pis-

ton, for operating said distributing-valve by
variations of pressure in said operating-portto
connect one of said port connections with the

2. In a fluid-pressure-distributing device, | supply and another with the exhaust when

igap
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pressureisincreased atthe operaling-port and
for reversing these connections when pressure
is decreased at said operating-port, means for
equalizing the pressure at the operating-port
with that in the supply, after the valve has
been operated to produce either of said con-
nections, means for connecting the cylinder
on either side of the piston with the exhaust
when operating-pressure is let into the cylin-
der on the opposite side of the piston, and
means for equalizing the pressures on the op-
posite sides of the piston after a1 operation
of the valve including eutting off the connec-
tion with the exhaust Substantmlly as de-
scribed.

7. Ina fluid-pressureswiteh orsignal mech-
anism, a motor at the switch or signal, a sin-
gle fluid-pressure supply forthe motor,a fluid-
pressure - distributing - device for causing
movement of said motor in either direction
according to its position, a controlling mech-
anism in the tower, a single pipe between the
controlling mechanism and the distributing
device, means for reducing pressure 1n sald
pipe through the controlling mechanism, and
means for producing an increase of pressure
in said pipe through said controlling mech-
anism, said distributing device assuming one
operating position when pressure is reduced
in the operating-pipe and assuming another
operating position when it is reduced in said
operating-pipe, substantially as described.

3. In a fluid-pressure-distributing device,
a casing, a supply-inlet port, two outlet-ports,
an operating - port therefor, a distributing-
valve, and means for causing said distribut-
ing-valve to take one position when pressure
1S deureased in said operating-port and the
opposite positlon when pressure is increased
in 8aid operating-port, and means for caus-
ing the pressure in the operating-port to
equalize with that in the supply, after the
valve has moved to either extreme position,

‘substantially as described.

9. Inafluid-pressureswitchor signal mech-
anism, a motor at the switeh or signal, a dis-
tributing device comprising a valve for dis-
trlbutmﬂ' compressed air from a single sup-
ply-pipe to either of two fluid-pressure con-
ductors to said motor, a manually-operated
operating mechamsm in the operating-sta-
tion, a single fluid-pressure- -operating pipe
between the operating mechanism and the
dlstllbutmfr-valve, means for reducing pres-
sure in said operating-pipe through the op-
erating mechanism, and means for produc-
ing an increase of pressure in said operating-
pipe through said operating mechanism,
means for causing said distributing-valve to
take one distributing position when pressure
is reduced in the operating-pipe and to take
another distributing position when pressure
is increased in the s:sud operating-pipe, and
means for causing the pressure in the oper-
ating-pipe to 1etm*11 to 1ts normal pressure |

mechanism, a motor

either of its extreme positions, substantially
as described.

10. In a fluid-pressure switch or signal
mechanism, a motor mechanism for said
switech or signal, a distributing device com-

prising a valve for distributing compressed

air from a single supply-pipe at 4 mean pres-
sure to either of two fluid-pressure conduc-
tors to sald motor, a single fluid-pressure-
operating pipe irom the operating-station to
sald distributing device, means in said de-
vice for causing it to assume either of two
different positions by reduction or increase
of pressure in the operating-pipe, a manually-
operated operating-valve in the operating-
station, a fluid-pressure supply under mean
pressure,asecond fluld-pressuresupply under
oreater pressure, said second fluid-supply
being connected to said operating-valve, two
tanks connected to the seat of said operat-
ing-valve, said operating-valve having ports
whereby one of these tanks may beconnected
to the high-pressure supply or to the operat-
ing-pipeand the other tank may be connected
to the operating-pipe or to the atmosphere,
substantially as desceribed. .

11. In a fluid-pressure switch or signal
mechanism for said
switch or signal; a distributing device com-
prising a valve for distributing compressed
air from a single supply-pipe at a mean pres-
sure to either of two fluid-pressure conduc-
tors to said motor, a single fluid-pressure-op-
erating pipe from the operating-station to
sald distributing device, means in said de-
vice for causing it to assume either of two
different positions by reduction or increase
of pressure in said operating-pipe, a man-
nally-operated operating-valve in the operat-
ing-station, a fluid-pressure supply under

mean pressure, a second fluid-pressure supply

under greater pressure, sald second fluid-
supply being connected to sald operating-
valve, two tanks connected to the seat of
said operating-valve, sald operating-valve
having ports whereby one of these tanks may
be connected to the high-pressure supply or
to the operating-pipe and the other tank may
be connected to the operating-pipe or to the
atmosphere, branches ifrom said mean-pres-
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sure-supply pipe to the seat of the operating-

valve, said operating-valve having ports for
connecting said branch supply w1th the oper-
ating-pipe , at certain definite positions of said
operatmﬂ'-valve substantially as described.
12. Inarailway switch orsignal apparatus,
the combination of a double-acting fluid-pres-
sure motor mechanism for setting the switch
or signal into its different positions, fluid-
pressuresupply foractuating the motor mech-
anism, & single ﬂuld-column extending to the
motor- station from an operatinﬂ'-station

means at the Operamng-statmn for causing

variation of pressure in said column, and
valve mechanism at the motor-station actu-

after the distributing - valve has assumed | ated by said variation of pressure for con-
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trolling the operation of the motor mechan- | may be moved in part by hand and in part

ism by fluid-pressure in its movements in
both directions, substantially as described.

13. In arailwayswitch or signal apparatus,
two reciprocating fluid - pressure - operated
mechanisms, fluid-pressure supply for actu-
ating one of them, two flnid-columns extend-
ing between the positions of said two mech-
anisms, a valve deviece adjacent to each
mechanism actuated by a variation of pres-
sure in one of said columns for controlling
the operation of 1its operated mechanism in
both directions by fluid-pressure, manually-
operated mechanism for causing variation of
pressure in one of said ¢columns, and a valve
device controlled in correspondence with the
movement of said last-mentioned operated
mechanism for causing variation of pressure
in the other column, and a valve device ac-
tuated by said last-mentioned variation of
pressure for controlling the operation of its
operated mechanism, substantially as de-
scribed.

14. In arailwayswitch orsignal apparatus,

the combination of finid-pressure motor mech-

anism for the switeh or signal, fluid-pressure
supply under mean pressure for actuating
the motor mechanism, a second fluid-pressure
supply under a different pressure, a single
operating fluid-column extending to the mo-
tor-station from an operating-station, a valve
device at the motor-station actuated by varia-
tion of pressure in said colamn for control-
ling the operation ol the motor mechanism in
both of 1fs directions by fluid-pressure, oper-
ating mechanism at the operating-station for
causing sald variation of pressure in the op-
erating-column, comprising controlling de-
vices whereby the said variations of pressure
are exactly controlled, and a connection and
ports from salid mean-pressure supply for con-

necting the operating-pipe therewith at cer-

tain positions of the operating mechanism,
substantially as described.

15. In a fiuid - pressure switch or signal
mechanism, & manually-operated lever in the
operating-station, an indicator-cylinder to
act upon the lever, a stop-roller carried by
the piston of said indicator-cylinder, said.le-
ver having a slot in which the roller is guided,

said slot having two parallel portions offset |

from each other and at right angles to the
axis of the indicator-cylinder, thus forming
two shoulders against one of which the roller
abuts when the piston in the cylinder is in
one position and against the other one of
which shoulders the roller abuts when the
piston is in another position, substantially as
described. | |
16. In a fluid-pressure switch or signal ap-
paratus, a manually-operated lever having a
slot or groove with two portions arranged di-
agonally across said lever and two other pozr-
tions connecting sald diagonal portions, a re-
ciprocating mechanism having a part extend-

ing into said slot or groove, whereby said |

part moves around in said slot and the lever

l

by said reciprocating mechanism, substan-
tially as described. | o
17. In a fluid-pressure switch orsignal ap-

paratus, a manually-operated lever havinga

slot or groove with two portions substantially
in lines of movement of the lever and two di-
agonal portions connecting the former two
portions, a cylinder and piston, and a con-
trolling device actuated by the piston and op-
erating in said groove or slot, whereby the
movement of the lever may be made in part
independent of the piston and in part by the
piston, substantially as described.

18. In a fluid-pressure switeh orsignal ap-
paratus, a manually-operated lever having a
slot or groove with two portions substantially
in lines of movement of the lever and two di-

agonal portions connecting the former two

portions, a cylinder and piston, and a con-
trolling device actuated by the piston and op-
erating in said groove or slot, whereby the
movement of the lever may be made 1n part

independent of the piston and in part by the

piston, and stop-faces in said groove or slot
whereby the lever is stopped at certain points
until said piston is moved, snbstantially as
described.

19. In a fluid - pressure switeh or signal
mechanism, a manually-operated operating-
lever, an indicator-cylinder having a piston

- carrying a pin or roller adapted to run in &

slot in said lever, the said slot having two
parallel portionsin lines of movement of said
lever, and two substantially parallel diagonal
connecting portions whereby the movement
of the pin or roller in one direction in one of
said diagonal portions shifts the lever in one
direction and the movement of the pin or

roller in the other diagonal portion in the

other direction shifts the leverin its opposite
direction, substantially as described.

20. In a fluid -pressure switch or signal
mechanism, a manually-operated operating-
lever, an indication-cylinder having a piston
carrying a pin or roller adapted to run in a
slot in said lever, the said slot having two par-
allel portions in lines of movement of said le-

ver, and two substantially parallel diagonal

connecting portions whereby the movement
of the pin or roller in one direction in one of
sald diagonal portions shifts the lever in one
direction and the movement of the pin or
roller in the other diagonal portion in the
other direction shifts the lever in its opposite
direction, and stop-faces at ends of said first-
mentioned parallel portions whereby the le-
ver is stopped until the piston is moved to

carry the roller or pin away therefrom, sub-.

stantially as described.

21. Inaswitch orsignal mechanism,a man-
ually-operated operating-lever, a reciproca-
tory mechanism carrylng a pin or roller
adapted torun in a slot in said lever, the said

slot having two parallel portions in lines of -

movement of said lever and two substantially
parallel diagonal connecting portions where-
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by the movement of the pin or roller in one
direction in one of said diagonal portions
shifts the leverin one direction and the move-
ment of the pin orroller in the other diagonal
portion 1n the other direction shiffs the lever
1n 1tg opposite direction, substantially as de-
seribed.

22. In aswitchorsignal mechanism, a man-
nally-operated operating-lever, a reciproca-
tory mechanism carrying a pin or vroller
adapted to run in a slot in said lever, the said
slot having two parallel portions in lines of
movement of said lever and two substantially
parallel diagonal connecting portions where-
by the movement of the pin or roller in one
direction in one of said diagonal portions
shiftsthe roller inone direction and the move-
ment of the pin or roller in the other diagonal
portion in the other direction shifts the lever
in 1ts opposite direction, and stop-faces at
ends of said first-mentioned parallel portions
whereby the lever is stopped until said recip-
rocatory mechanism 1s moved to carry the
pin or roller away therefrom, substantially
as described. |

23. Inaswitchorsignal mechanism, a man-
ually-operated operating-lever, a reciproca-
tory mechanism carrying a pin or roller
adapted to run in a slotinsaid lever, the said
slot having two parallel portions in lines of
movement of said leverand two substantially
parallel diagonal connecting portions where-
by the movement of the pin or roller in one
direction in one of said diagonal portions
shifts the lever inone direction and the move-
ment of the pin or roller in the other diagonal
portion inthe other direction shifts the lever

in 1ts opposite direction, means controlled by

sald operating-lever for actuating the switch
or signal and means controlled by the switch
or signal for actuating said reciprocating
mechanism, substantially as described.

24. Inmaswitch orsignalmechanism, a man-
nally-operated operating-lever, a reciproca-
tory mechanism carrying a pin or roller

adapted to runin aslot in said lever, the said |

!
)
|

|

11

slot having two parallel portions in lines of
movement of said leverand two substantially

parallel diagonal connecting portions where-

by the movement of the pin or roller in one

| direction in one of said diagonal portions

shiftstherollerin onedirection, and the move-
ment ot the pin or roller in the other diagonal
portion in the other direction shifis the lever
in 1ts opposite direction, stop-faces at ends
of said first - mentioned parallel portions
whereby the lever is stopped until said recip-
rocatory mechanism is moved to carry the pin
or roller away therefrom, means controlled
by said operating - lever for actuating the
switch or signal and means controlled by the
switch orsignal for actuating said reciproca-
tory mechanism, substantially as described.

25. Inarailway switch or signal apparatus,
thecombination of fluid-pressure motor mech-
anism for the switch orsignal, fluid-pressure
supplyfor actuating the motor mechanism, a
single fluid-column extending to the motor-

50

station from an operating-station, means at

the operating-station for causing variation of
pressure in said column, and valve mechan-
ism at the motor-station actuated by said
variation of pressure for controlling the op-
eration of the motor mechanism in both of its
movements by fluid-pressure, and means for

-automatically equalizing the pressurein said

column to a selected pressure after each op-

| eration of said wvalve mechanism, substan-
| tially as described. -

In witness whereof we have hereunto sef
our hands this 23d day of October, 1901.

FRANK L. DODGSON.
MURRAY CORRINGTON.

Witnesses to signature of Frank I.. Dodg-

{ SO .

C. M. PERKINS,
K. BISSELL.
Witnesses to signature of Murray Corring-
ton: |
MATUCE. SPILLANE,
CHARLES W. STRONG.

70

75

S0




	Drawings
	Front Page
	Specification
	Claims

