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In the drawings, Figure 1 is a vertical sec-
tional view of a signal-operating device em-
bodying my improvements and showing also
diagrammatically the -controlling-valve and
the connections between it and the signals
Fig. 2, a side elevation of the signal with a
portion of the valves at the signal shown in
‘section.

Similar reference-numerals in both figures
indicate similar parts.

While I prefer that my present improve-
ments be used for operating such a device as
a signal or semaphore and have shown it in
connection with such a signal, it is only es-
sential thatthe operated device, whethier sig-
nal, switeh, or other mechanism, shall em-
body a cylinder with a piston operating there-:
in or its mechanical equivalent, said piston
being automatically movable in one direction
when the pressure in the cylinder is reduced.

To all whomy Tt Al CONCETTL:
Be it known that I, FRANK L. DOoDGSON, of
Rochester, in the county of Monroe and State
of New York, have invented certain new and:

5 useful Improvements in Signals; and 1 do
hereby declare the following to bea full, clear,
and exact description of the same, reference
being had to the accompanying drawings,
forming a part of this specification, and to

5o the reference-numerals marked thereon.

My invention relates to that class of pneun-
inatic devices; such as signals, adapted to be
operated at a distance from the controlling
point by means of compressed air or other

15 fluid under pressure, and has forits object to
provide for the rapid operation of such sig-
nals by a very slight alteration in the pres-
sure.  Heretofore in devices of this natureit
has been customary to operate signals, more

20 particularly the «‘distant ” signals or sema-
phores, in one direction by the admission of
fluid under pressure to the main pipe or con-
duit leading to the signal and to operate said
signal in the opposite direction by reducing

25 the pressure in said pipe, but the length of
time required to vary the pressureat the sig-
nal by a variation at the controlling-point is
often too great to cause the prompt action of
the signal which is desired.

30 With the object in view, therefore, of caus-
ing the prompt action of the signal the pres-
ent invention consists in certain improve-
ments whereby the signal is operated directly
by fluid under high pressure available at the

35 signal or other operated device, the valve de-
vices for regulating .the admission of said

cured thereto; 3, a piston operating in the
cylinder and connected by a rod 4 and link
5 with an operated part 6 as a semaphore or
si gnal—arm,havin gaweight7, connected there-
to, operating to throw the arm up to the po-
sition shown in fulllines in Fig. 2, indicating
danger or normal position.

g indicates a pipe comm unicating with the
cylinder 2 and also with the chamber 9 in the
valve-casing 10,secured to the post. Arranged
in the valve-casing 10 are seats 11 and 12,
preferably packed, as shown, with which co-
operate the heads 13 and 14, connected to a
valve-stem 15.

16 indicates a port controlled by the head
fuid being controlled by a differential valve, | 14, said port opening into a chamber in the
which latter is in turn actuated by fluid un- | upper part of the valve-casing, with which
der pressure in two separate mains or con- communicates a pipé 17, leading to & suitable

55

60

65

70

1 indicates a signal-post; 9, a cylinder se- '

75

8o

85

Qo

40 duits under the control of the operator at the | reservoir 35 for fluid under pressure, either -

controlling-station. By this means the aux- located at the signal-post, at the central con-
iliary differential valve controlling the main | trolling-station, or olsewhere, the pressure
signal-controlling valve may be operated posi- | being practically constant. The valve-casing
tively and quickly by slight variations in the | 10is provided withan exhaust-port 18 beneath

43 pressure in the two pipes under the direct | the seat 11, and the valve 1314 is adapted to
control of the operator. be engaged by a pin or projection 19, secured
The invention further consists in certain | to or resting upon a diaphragm 20, arranged
improvements in construction and combina- | below it. The casing above the diaphragm
tions of parts, all as will be hereinafter fully 90 is provided with an exhaust-port 21 or is

5o ‘described, and the novel features pointed out otherwise open to the air, and the chamber

in the clajms at the end of this specification. below the diaphragm is connected by a pipe
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22 witha valve-casing 23, provided with valve-

seats 24 and 25, with which seats colperate
a valve 26, baving its stem connected with or
operated upon bya diaphragm 27. Thecham-
ber above the diaphragm 27 is provided with
an exhaust-port 28 or ig otherwise open to the
air, and the chamber
is i ication with the supply main or
pipe 29, leading from the signal to the con-
trolling-valve'50, adapted to be actuated by
theoperator or otherwise. Beneath the valve-
seat 25 is.an open exhaust port or passage 30,
and abovethe seat 24 is chamber, with which
communicatess sn pplymain or pipe 31, lead-

ing to the valve under the control of the op-

erator,

k able construction by

20
28,

.30

~of:valve or
(£ desired,

35

. 'The controllin g-valve 50 may be of any suit-
which fluid under-pres-
35 may be admitted. to
the: supply main or pipe 29 and the supply
main: or pipe 31 opened to the air, or when
desired to. operate the.signal in the opposite
direction. bressure may be admitted to the
main 31 from the reservoir or other suitable
Source:and the main 29 opened to the air. - In
the present embodiment I have. shown dia-
grammatically such a controlling-valve ag ig
contained in my prior patent, No. 513,231,
dated January 23, 1894, as I'find this is con.
venient. for the purpose; -but any other form
valve devices could be employed,
which, will accomplish the-same
result.. "It ig preferred that a single valve be
employed; but thisis notabsolutely essential.

As shown, the signal
in the-normal or-danger position.with the pis-

sure from: a: reservoir

- ton.3 at the end offthe'cyli'nder, the.valve 14
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is:upon. the seat 12 and is held. by pressure of
the fluid. in the chamberin the
the.val\ze_—casing, the cylinder being open: to
the air through the exhaust-port 18, and both
the mains 29 and 31 are-open.to.the air, In
order to operate: thesignal o the safety posi-
tion it is only necessary to open the main. 29

‘to-the air and admit fluid under Dressure to

and said flaid will pass trhence

bressure against the bottom of the di&phragm

will raise the valve-heads 13 and 14, closing.

the exhaust-port 18 and opening the port 16,
admitting fluid from the Supply-pipe 17 to the
signal-cylinder and causing the operation, of
the piston, and the- piston and signal will. be
maintained in thig position as long as the
pressure is continued in the main3l. When
1t is.desired to return the signal to-danger po-
sition, the main 31 is.opened. to the air and
the: main 29 connected  with the reservoir,
This.operation will cause the diaphragm 27 to
be raised and by reason of its. being of larger
area. than- the valve 26 said valve 26 will be
closed. against the seat 24, notwithstanding

that air has not been completely exhansted

from the pipe 31. Thig raising of the valye

-haust-port 18
haust of the flnid from the pipe 8, when the
'weight or counterpoise connected mediately

beneath: the diaphragm:

.mal position
' this means a
-is.obtained, as T find in practice that the em-
- ployment of the two differential valves, one

-the.operation of the

or operated device is_

upper part of’

“the: piston. connected

‘exhaust to. the cylinder,

"nately,

26.from the seat 25 will permit the eseape of
the air from  the pipe 22 through: the exhaust
30, allowing the diaphragm 20 to be moved
down quickly by the pressure upon the valve-
head 14, connecting-the pipe 8 with the ex-
and permitting the quick ex-

70

75

with the piston-will return: the latter to nor-
at the top of the eylinder.. By
very quick action of the signal

controlling the:supply of Anid directly to the

‘eylinder and the other controlling the suppl y

of fluid to the larger area of the {first-men-
tioned differential valve, insures the positive
operation of the distant signalin.a small frac-
tion of the time required to. exhaust the air
from. a long continuous pipe or toreduce the

‘bressure.at the far end thereof to a sufficient

degree to cause the actuation: of an:ordinary

- valve,

The, a.ritangemenb whereby the fluid is ad-

‘itted to-the larger area.of the lower control-
-ling differentia] valve to cause the.

_ opening
of the cylinder to the ajr is advantageous, as
signal to the danger pOsi-
tion is insured, even if the same ‘amount of

_pressure were contained in the supply-maing

29 and 31 or the main. 31 shou—ld,fpr any rea-

“son become stopped up.. -

While I prefer to.employ differential valves
embodying dia.phragms‘ constituting the

larger area, it will beunderstood that pistons

operating in
ployed. ) :
‘I elaim as my invention— R '

1. The combination with the-cylinder and
the piston operating therein, a reservoir for
fluid under bressure adapted for connection
with the cylinder, and two. main. pipes. to
which:fluid under bressure is admitted altep-
nately, of a differential valve actuated in one
direction by the fluid from: the reservoir and

cylinders: could be readily em-
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85

go

95

100

105

110

controlling the supplyand exhaust to the cyl- .

inder, and a differential valve between. the

“two main pipes. controlling. the Passage. of

fluid. to and from one side of the first-men-

-tioned differential valve, substantially as.de-

scribed.. ‘ :
2. The eombination,‘w.ivth the signal-arm,
thereto, the _Cylinder,
the supply and exhaust ports therefor, two
valves, the first controlling the. supply and
and the second: con-
trolling the operation of
mains. for fluid under Pressure,
the first valve and to. the cylinder, and. the
other passing the second. valve
first valve for operating the latter, a third
main leading to the .8econd. valve
ating the same, and means for supplying and
exhausting the second and third mains.alter-

the weighted sig-
piston connected thereto, the'

3. The combination with
nal-arm; the

s
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cylinder, the supply and exhaust ports for
the eylinder, a reservoir for fluid under pres-
sure, a valve operated by fluid from the res-
ervoir in a direction to admit fluid to the
cylinder, and a diaphragm for operating said
valve to open the cylinder-exhaust and close
the supply-valve, of two main fluid-supply
pipes, valve devices for admitting fluid under
pressure to said pipes alternately, and a dif-
ferental valve actuated by a difference in
pressure in the supply-pipes, the valve being
actuated by pressure on the larger surfacein
a direction to cause the opening of the ex-
haust-port of the cylinder, substantially as
described.

4. The combination with the signal-arm
and a weight for turning it to normal posi-
tion, the piston connected thereto, the cylin-
der having the supply and exhaust ports, a
reservoir for fiuid under pressure, and a dif-
ferential valve for controlling the supply and
exhaust ports and moved in one direction by
pressure from the reservoir, of two supply-
mains, valve devices for admitting fluid-pres-~
sure tothemains,a differential valve actuated

-bydifference in pressurein the mains and con-

trolling the operation of the first-mentioned
differential valve, and connections between
the valves and mains whereby pressure in the
main conneeted to the greater area of the
second differential valve will.cause the open-
ing of the exhaust-port in the cylinder and
permit the signal to return to normal position,
substantially as described.

5. The combination with the cylinder and
the piston operating therein, a reservoir for
fluid under pressure adapted to be connected
0 the cylinder, of two supply-mains for fluid
under pressure and two differential valves
actuated by variations in pressure in the sup-
ply-mains, one of said valves controlling the
admission of pressure from the reservoir to
the cylinder when pressure is applied to its
greater area, and the otheralways causing the
exhaust from the cylinder when pressure is
applied to the greater area, the greater areas
of both valves being actuated byan increase

in pressure in the supply-mains, substantially
as described. ‘
6. The combination, with the signal-arm,
the piston connected thereto, the cylinder, the
supply and exhaust ports therefor, a pneu-

50

matically-operated valve controlling the sup- .

ply and exhaust to the eylinder and normally
set for exhaust and normally tending to-re-
turn to the exhaust position, a second pneu-
matically-operated valve for moving the first
valve to the supply position and having fluid-
pressure on both sides thereof to move it in
both directions, and means for alternately
supplying and exhausting the pressure on
both sides of said second valve.

7. The combination, with the eylinder and

55

60

piston operating therein, a reservoir for fluid -

under pressure adapted,to be connected to
the cylinder, the two supply-mains for fluids

under pressure, and two valves actuated by

variationin pressure in the supply-mains, one

of said valves controlling the admission of

fluid under pressure from the reservoir to the

65
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cylinder when operative pressure is applied -

to the valve from one supply-main, and the
other valve causing the exhaust from the
cylinder, when operative pressure is applied
to said valve from the other supply-main,
each valve being actuated by a change in
pressure in the supply-mains substantially
as described.

8. The combination, in a pneumatic sema-
phore, of a pivoted semaphore-arm having a

counterweight tending to raise said arm to in-

dieate ““danger,” a cylinder placed above said
arm, a piston in said cylinder provided with
connections to said arm, and a main con-
nected with the cylinder for operating the
piston by fluid-pressure to depress said arm to
indicate ‘‘safety” and upon reduction of pres-
sure therein to permit the arm to return to
indicate ‘‘danger.”

FRANK L. DODGSON.

Witnesses:
T. ¥. CHURCH,
G. A. Ropa.
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