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To all whom it may concern:

Be it known that I, JamEs H, MCCARTNEY,
of Rochester, in the county of Monroe and
State of New York, have invented certain
new and useful Improvementsin Signals: and
I do hereby declare the following to be a full,
clear, and exact desecription of the same, ref-
erence being had to the accompanying draw-
ings, forming a part of this specification, and
to the reference-letters marked thereon.

My present invention has for its object to
improve the construction and operation of de-
vices operated by fluid under pressure, such
as pneumatic railway-signals, by means of
which the signals or devices may be more
quickly and positively operated than is the
case with devicesnowin use, and one portion
of my invention consists in the provision of
means for suddenly increasing the pressure
of the fluid in the main or pipe when it is
desired to operate the signals or similar de-
vices in one direction to above the pressure
in the fluid reservoir or tank and in positively
and quiekly exhausting the flnid from the
pipes or conduits to cause the operation of
the signal in the opposite direction, whereby

the reduction in pressure due to the friction.

of the fluid in the small pipes or conduits nec-
essarily employed is overcome and this with-
out the necessity of maintaining a large
amount of fluid under high pressure. This
feature of providing for the quick action of
pneumatic devices as signals is particularly
desirablein connection with such aswitch and
signal apparatus as is contained in Letters
PatentNo. 513,251, granted January 23, 1894,
in which the controlling devices for the sig-
nals are located at one point—say a railway-
crossing—and the signals or actuated devices
are located some distance up the track—say
several hundred yards——as the pipes or con-
duits for the fluid are necessarily small on the
ground of economy of construction and the
resistance to the fluid is necessarily great.
To these and other ends the invention con-
sists in certain improvements hereinafter de-
seribed, the novel features being pointed out
in the claims at the end of this speecification.
In the accompanying drawings, Figure 1 is

a diagrammatic sectional view illustrating a so

railway-signal, as a semaphore, and its oper-
ating mechanism and connections with the
controlling devices; Fig. 2, a diagrammatic
view of the controlling-valve in position to

operate the signals to ‘“danger” or normal 55

position; Fig. 3, a similar view showing the
valve moved to the position for actuating the
signal to ‘“safety.”

Similar reference-letters in the several fig-
ures indicate similar parts.

The signal shown, which indicates but a
type of a device actuated by fluid under pres-
sure, embodies a post or support A, to the
upper end of which is pivoted a semaphore-

6o

arm B, connected by a link B’ with a lever 65

B?, pivoted at b and having a weight B® on
one end, while the other end is connected to
a rod C, having a piston-head C’ thereon op-
erating in a cylinder C?, with which commu-
nicates a pipe c.
holds the signal-arm B in the position of
‘“‘danger” shown when there is no pressure
in the pipe; but when fluid under pressure
is admitted to the pipe ¢ the piston will be

The weight B® normally 7o

moved and the signal turned to safety posi- 73

tion. Asin all devices of this class the sig-
nals are normallyat ‘‘danger” and are moved
to safety position by suitable operating de-
vices. Asthisinventionisparticularly adapt-

ed for use in connection with such signal 8o

devices as are shown in the Dodgson patent
before referred to, the means I have shown
for controlling the signals is such a double
valve as is contained in said patent and as

shown herein diagrammatically in the draw- 85

ings and embodying a casing D, having a
port or opening d, connected with a reservoir
or other source of supply of fluid, preferably
air under pressure. Said valve-casingisalso

provided with a port or passage d’' on one side go

and a port or passage d* on the other side, d®"
indiecating an exhaust port or passage. -The
plug-valve K, operating in this casing, is pro-
vided with a handle E' and contains passages

e and ¢’ (shown in full lines) and also other g5

exhaust-passages €*, (indicated in dotted
lines,) and adapted to open communication
directly or indirectly between the ports d’
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and d? or suitable pipes connected therewith
and the exhaust-port d I regard it as de-
sirable, though not essential, that the control-
ling-valve be provided with the exhaust-pas-
sages ¢? in order that the pipes f and ¢ may
be open to the air, so that the signal may be
operated quickly. . o

" Located preferably near the valve or the
tower containing it are two cylinders I and
G, arranged in line, the former having within
it an operating-piston T’ and the latter an
operating-piston G, both connected to a pis-
ton-rod G2,
vided at opposite ends with suitable buffer-
rings J, of leather or other suitable material,
80 ag to cushion and prevent the pistons from
striking the ends of the cylinder, and the pis-
ton G’ and its cylinder are larger than the
piston E’ and its cylinder. »

J indicates a pipe or conduit leading from

the port d’ of the valve-casing D to the inner
end of the eylinder G, and g a pipe or con-
duit leading from the port d? of the valve to
the outer-end of the ecylinder G, and & a pipe
connecting with ¢ and leading to the inner
end of the cylinder I and also to a port j, lo-
cated in the side of the cylinder F and pref-
erably at a shorter distance from the outer
end thereof than the length of the piston-
head F, so that when said piston is moved
to the left it will effectually cover said port j.
The piston-head &' operates as an engine for
actuating the air-forcing piston I/, and the
controlling-valve E gerves not only as a means
for controlling the supply and exhaust to and
from the piston, but as well to govern the
supply and exhaust directly fromn the pipe or
conduit . To the outer end of the cylinder
I is connected a pipe k, léading to the signal
to be operated and which, as stated, is lo-
cated some distance from the controlling-
valve E. '
. K indicates a casing having two echambers
or cylinders of different area in which oper-
ate pistons L and M, the latter in the larger
chamber M’ and the former in the smaller
chamber 1. The pipe & communicates with
the outer end of the eylinder M’, and in the
side of said cylinder is a port M?, connected
by a pipe m with the end of the cylindrical
valye-casing N, in which operates a movable
piston or auxiliary valve N', adapted to move
freely from end to end of the cylinder and to
engage packing N? at the ends, said packing
forming not only a buffer for the valve N’,
which moves freely, but also preventing the
passage of air around the piston when in con-
tact therewith. The opposite end of the
valve-casing N is connected by a pipen with
the pipe ¢, leading to the signal-cylinder, and
in the side of the cylinder N is a port o, con-
nected by a pipe o’ with the pipe c.

p indicates a port in the cylinder N in the
same position relative to the left end of the
cylinder that the port o is relative tothe right
end, and p' is a pipe connecting said port p

Both of these cylinders are pro-.}

with the end of the smaller cylinder L’ in the
valve-casing K. '

g indicates an exhaust-port in the side of
the eylinder L', with which the piston L co-
operates, as will be described.

In Fig. 1 the various operating parts are
shown in their normal position, with the sig-
nal set at ‘‘danger,” the air from the pipes f

-and g having been permitted to exhaust

through the aperture d® in the valve-casing.
When now it is desired to set the signal to

-““safety,” as to permit the passageof a train,

the.valve is moved to the position shown in
Fig. 8, causing the air or other fluid under
pressure to pass from the supply-port d to
port d?, pipe ¢ to the right-hand end of eyl-
inders G and F, and also into the ¢ylinder F
to the left of the piston. The greater pres-
sure on the piston G’ will eause the immedi-
ate movement of the pistons F' and G’ fo the
left, forcing the air contained in the pipe I
and the cylinders toward the signal, moving
the connected pistons L and M to the left,
closing the port ¢, and, as soon as the piston
M has passed beyond the port M? in the cas-
ing K, admitting pressure through the pipe
m to the end of the valve-casing N, driving
the valve N' to the left, and allowing the air
to enter the signal-eylinder through the port
oand pipes o’ and ¢, throwing the semaphore-
arm down to safety position, indicating a
clear track, the parts being then in the posi-
tion shown in dotted lines in Fig. 1 and the
operation having been rapidly accomplished,
notwithstanding the small area of the pipe %,
by reason of the inecreased pressure brought
to bear on the fluid therein by the piston G
of large area. When it is desired to return
the signal to ‘““danger,” the valve E is moved
tothe position shown in Fig. 2, admitting fluid
to the pipe f and permitting the exhaust of
the fluid from the pipe ¢. As soon as the
valve is turned to this position pressure is
admitted to the left end of the cylinder G,
causing the rapid movement of the pistons
G’ and F' to the right, the right-hand ends of
said cylinders being open to the air through
pipes g and .. The backward movement
of the pistons is assisted somewhat by the
pressure of the fluid in the pipe & from the
signal; but the large area of the piston G
causes a rapid movement of the piston-rod
IT and a tendency to create a vacuum in
the pipe k, causing the signal to be operated
quickly. After the piston F' has passed from
over the port j the air from the pipe % is ex-
hausted through pipes / and ¢g. As soon as
the pressure is reduced in the pipes & and m
the valve N will return to the position in full
linesin Fig. 1 and the differential pistons L M
will move to the position shown in full lines,
cutting off communication with the pipe m
and opening the port g to the external air,
permitting the exhaust of the fluid from the
signal-cylinder and the return of the signal-
arm to normal or danger position. After
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the signal has been returned to normal posi-
tion the valve E is preferably returned to the
position shown in Fig. 1, with the pressure
entirely cut off. This feature of hastening
the movement of the distant semaphores or
signals by amplifying the pressure for a short
space of time to cause their operation in one
direction and in creating instantaneously a
partial vacnum or suction to operate the sig-
nals in the opposite direetion is particularly
desirable in devices of this general descrip-
tion and constitutes one of the leading fea-
tures of my invention.

In order that the apparatus may act
promptly, it is preferred that the cubic ca-
pacity of the eylinder G shall be about equal
to the capacity of the pipe k& between it and
the semaphore and also that the cubic ca-
pacity of the cylinder G shall be greater than
that of F.

It will be understood that instead of em-
ploying the differential valves L M and the
auxiliary valve N’ at the signal either one
could be dispensed with and the other relied
upon to open communication with the air
when the pressure is cut off or diminished in
pipe %, or both of these could be dispensed
with and the signal actunated directly, as in
the Dodgson patent before referred to, and
also that the pipe k could be continued and
two or more signals operated from it, if de-
sired; but I prefer both of the valves shown
for the reason that one is a check on the other
and it is not necessary to exhaust the air from
the semaphore-cylinder ¢ to the controlling-
valve E each time the signal is to be operated.

I claim as my invention—

1. The combination with a eylinder, a pis-
ton operating therein, and an operated de-
vice, as a signal, of a reservoir for fluid under
pressure, two cylinders of different areas and
connected pistons operating therein, a pipe
connection between said signal-cylinder and
the eylinder having the smaller area, and
valve devices and pipe connections for admit-
ting fluid from the reservoir to either side of
the piston having the larger area, substan-
tially as described.

2. The combination with an operated de-
viee, as a signal, actuated by an increase and
decrease of Auid-pressure, and a pipe or con-
duitleading thereto, of a reservoirfor fluid un-
der pressure, two cylinders of different areas
and connected pistons operating therein, a
pipe or conduit between the smaller cylinder
and the operated signal, a passage between
one end of the larger cylinder and the oppo-
site end of the smaller ¢ylinder having a port
controlled by the smaller piston, a passage be-
tween one end of the larger eylinder and the
corresponding end of thesmaller cylinder, and
valve devices and passages for admitting fluid
from the reservoir to the opposite sides of the
larger piston alternately, substantially as de-
seribed.

3. Thecombination with a signal controlled

by fluid-pressure, and a pipe or conduit lead-
ing thereto, of a reservoir for fluid under
pressure, a cylinder, a fluid-forcing piston
operating therein, a controlling-valve and
passages between the reservoir, c¢ylinder and
conduit controlled by said valve for admit-
ting fluid under pressure from the reservoir
to the conduit and to one side of the piston,
substantially as described. '

4. Thecombination with asignal controlled
by fluid-pressure, and a pipe or conduit lead-
ing thereto, of a reservoir for fluid under
pressure, the eylinders F, G, the former hav-
ing port j, pistons I, G, the passages f, ¢,
I, and the valve controlling pipes f and g,
substantially as described.

5. The combination with a reservoir for
fluid under pressure, cylinders I and G, con-
nected pistons F' and G’ pipes f, ¢ and hand
the controlling-valve between the reservoir
and pipes f and g, of the pipe or conduit 7, a
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signal having a cylinder connected to the

pipe k, and automatic valve devices between
the pipe % and cylinder, actuated by fluid-
pressure o admit fluid to the signal-eylinder
or open the said eylinder to the air, substan-
tially as described.

6. The combination with the signal having
the eylinder, the movable piston therein and
the pipe ¢, of the pipe %, the differential valve
having the exhaust-port and the auxiliary
valve actuated by fluid-pressure, both said
differential and auxiliary valvesbeinglocated
between the pipes & and ¢, substantially as
described.

7. The combination with the signal having
the eylinder, the movable piston therein and
the pipe c, of the pipe %, the differential cyl-
inders having the ports M*and ¢, the pistons
L and M therein, the auxiliary-valve casing
having ports o and p, the valve N’, and the
passages m, 7, o', and pipe p' arranged and
operating substantially as described.

8. The combination with a signal-piston, a
cylinder in which it operates and a fluid-con-
duit leading thereto, of a reservoir for fluid
under pressure, an engine for positively fore-
ing fluid into the conduit and exhausting it
therefrom, a single valve for admitting fluid
from the reservoir to the engine to operate it
positively in opposite directions and passages
also controlled by said valve for governing the
supply and exhaust of fluid directly to and
from the conduit, substantially as desceribed.

9. The combination with an operated de-
vice as a signal, having a cylinder and a mov-
able piston therein, and a conduit leading to
said signal-cylinder, of a reservoir for fluid
under pressure, a fluid-forcing device or en-
gine conneected to the condnit, and a single
valve for governing the supply and exhaust
to and from the engine and to and from the
conduit, substantially as described.

10. The combination with a signal con-
trolled by fluid-pressure, and a pipe or con-
duit leading thereto, of a reservoir for fluid
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under pressure, two eylinders of different
areas and connected pistons operating there-
in, a pipe connection between the signal and
the cylinder having the smaller area, and
valve devices and pipe connections for ad-
mitbing fluid from the reservoir to either side
of the piston having the larger area and valve |

devices operating to close communication be-
tween thereservoir and conduit,substantially

as described. _
JAMES H. MCCARTNEY.

D. C. MCMONOGLE,

I Witnesses:
1", F. CHURCH.




