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To all whom it may concern:

Be it known that I, Lyman F. MUNGER, of
Rochester, in the county of Monroeand State
of New York, have invented certain new and

5 usefulImprovementsin Railway-Signals; and
I dohereby declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ing, forming a part of this specification, and

to to the figures and letters of reference marked
thereon.

My present invention relates to semaphores
or signals operated by electricity adapted par-
tieularly for use on railways orsimilar places,
and has for its objects to provide a device
that is simple in construction and operation
and can be readily employed and operated
withouttheexpenditureof greatbattery-power
and without the necessity of maintaining a
charged main line, and, further, one that can
be readily employed onlong lines embodying
a number of such signals, whereby in the
event of a train becoming disabled or unable
to proceed from any cause signals may be
operated at any one of a number of points
and all trains entering or within the block or
area covered by the signals will be warned in
time to prevent a collision without relying
upon a train-man to proceed down the track
with a lantern or flag.

To these and other ends, hereinafter men-
tioned, the invention consists in certain nov-
elties of construction and combinations of
parts, all as will be fully described, and the
novel features pointed out more particalarly
in the claims at the end of this specifieation.

In the drawings—

Figure 1 represents a portion of the line of
a railway provided with my improvements;
Fig. 2, a view of a signal or semaphore con-
structed in accordance with my invention;
Fig. 3, a view of a key-switeh or signal-box,
and Fig. 4 a view of modified circuit arrange-
ments.

Similar figures and letters of reference indi-
cate similar parts.

Incarrying out one portion of my invention
I preferably divide the line of railway into
sections, the ends being indicated by the sta-
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5o tions or stopping-places at which persons in
theemploy of the railway are located, and pro-

videacircuit orcircuitsextending between the
termini of the sections and connected with
suitable semaphores or signals, which circuit

or circuits may be so manipulated by an an- 55
thorized person as to cause theoperation of all
the signals within the section and warn the
engineers of trains already in the section, or
which afterward may come in, to stop or pro-
ceed with caution.

The first figure of the drawings shows a
series of signals orsemaphores represented by
1 included in series in a cireuit or line wire 2, -
extending from the main-line battery 3, lo-
cated at a station or other suitable place. 6 5
From the last signal 1 a return conductor 4
extends parallel with another wire or con-
ductor 5, whichlatteris connected to the other
terminal of the battery,

Interposed between the two conductors 4 70 -
and 5, which represent the terminals of the
battery-circuit, are disposed a series of signal
boxes or switches 6, preferably constructed as
shown in detail in Fig. 3 and adapted to be
operated by an ordinary switch-key, so that 75
any train-man,when necessary, may insert his
key in the aperture 7 in the door of the box
(which door is of course normally closed and
secured by suitable fastening devices) and
by turning the cam-block 8 connect the spring 8o
switch-arm 9 with the contact-pin, as shown
in dotted lines, Fig. 3, said arm and pin being
connecbed to the wires 10 and 11. In order
that there may be no mistake made as to the :
direction in which it is necessary to turn the 8 5
key, I preferably paint red the side of the
containing-box or the door toward which the
key must be turned to set the signals. to
“danger,” so that the train-man has only to
insert his switch-key and move it toward the go
color he wishes to exhibit on the semaphores.

In Fig. 2 is shown the details of my im-
proved semaphore, all the parts of which are
located in the casing 1, but being here sepa- .
rated somewhat to exhibit more clearly their oz
construction and mode of operation. The
lever or arm 15, carrying the signal disk or
target 16, which latter is preferably translu-
cent and colored red, is pivoted at 17, and its
lower end is slightly heavier, so that its nor- roo
mal position will be as in full lines, with the
disk out of line with the opening in the cas- -
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ing, showing a white light at night and an
open space or a white target by day. 18 in-
dicates a lever pivotally supported atits lower
end and connected by a link 19 with the
target-arm, in the present instance below the
pivot, and secured to said lever is an arma-
ture 20, operated upon by an electro-magnet
21, which latter when energized by a current
draws the lever over and moves the target
from “safety” to “danger.”” In order that
the motion of the armature may be more or
less gradually transmitted to the target-lever,
1 preferably construct the upper part of the
lever 18 of somewhat springy material to take
up the shock, or instead of this an elastic con-
nection may be made between said lever and
the arm 15 in place of the rigid link19. Upon
the target-arm 15 is arranged a catch or hook
929, actuated in one direction and held against
a stop 23 by a spring 24, which catch is
adapted toengage the correspondingly-hooked
end of a relay armature-lever 25, pivoted at
26 and provided with an armature 27, a re-
tracting-spring 28, and a back-stop 29. The
relation between the cateh 22 and the hook
of the armature-lever is such that when the
target-lever is swung over toward it, if the
armature-lever is drawn down by its magnet
30, as in dotted lines, Fig. 2, the hook 22 will
slide up and become engaged with its end;
but when the armature is not attracted the
cateh 22 will not become engaged. Within
the semaphore or signal-casing is arranged a
battery 31 (preferably of dry cells, such as are
in ordinary use) and a local circuit 37, in-
cluding electro-magnet 21, armature-lever 25,
contact-pin 32, and a switch embodying a
button 33 and a movable tongue or arm 34.
This switeh-arm 34 is in the present con-
struction provided with a pin 35, entering a
slot in a link 36, pivoted to the target-lever 15
above its pivot, so arranged that when the
latter is in normal safety position the arm
and bulton are in contact and the ecircuit
completed at this point; but when the target
is swung over to the “danger” position the
arm is moved off the button and the circuit
broken, as in dotted lines, this break being
made just befcre the target reaches its ex-
treme movement. In normal position the
armature-lever 25 is in contaet with stop 29,
being held thus by spring 28, and the local
cireuit broken between said lever and con-
tact-pin 32. The relay-magnets 30 of each of
the semaphores are interposed in the line 2
from battery 3 in series, so that a current on
the line will energize all said magnets and
set all the semaphores at “danger” through
the means just described and in the manner
about to be described. Assuming all the
semaphores at the position of “safety,” as in
fall lines in Fig. 2, indicating the line clear,
if for any reason a train should become dis-
abled or a section-hand should discover a
fault in the road-bed incapable of being at
once remedied, any of the train-men or other
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authorized person having a switch-key would
repair to the nearest signal-box 6 and, insert-
ing his key, turn the switch and close the
main cireuit through battery 3. TReferring
now to Fig. 2, this would cause the armature
26 to be drawn down and the local circuit
closed between the lever 25 and pin 32, and
soon as the magnet 21 was energized it would
attract its armature and through lever 18
move the target to the “danger” position in
dotted lines. The cateh 22 would slide up
the end of lever 25, and its spring pressing it
down would hold said target-lever displayed.
Just as soon as the catches are engaged the
switches 34 will be moved off buttons 33 and
the local cireuit broken; but as the armature
97 is still attracted the target will be held
displayed without wasting the local battery,
which simply gives the initial impulse. The
signals will now be retained in position as
long as the main cirenit is closed, and when
the “danger” is removed the person setting the
signals, orany one else provided with a similar
key, can, by operating the switeh first actu-
ated, return the signals to normal position,
the retraction of armatures 25 by their springs
disengaging catches 22 and permitting the tar-
get-arms 15 to assume a vertical position, as
before, the local circuit being re-established at
switch-arm 34 by this. Iprefer toemploy the
circuitarrangement showninFig.1,fortherea-
son that it will be noted that no matter where
the cireuit is closed it will be the same length,
alsothatthere is noliability of short-circuiting
orleakage, and by the employment of anopen
cireuit with the main batteryat a station the
battery can be taken careof more readily and
need not be very strong. By the employ-
ment of local batteries at the signals in the
circuit that as soon as completed and the sig-
nal set, is broken again, and by mechanical
retaining devices I am enabled to leave the
batteries longer without attention than where
they not only actuate but hold the signals.
Instead, however, of employing the circuit ar-
rangements of Fig. 1, I may employ such a
one as shown in Fig. 4, in which the main-
line battery 50 is provided with onelong wire
51 and a short one 52,and theline-wire53,in-
cluding the semaphore-relays R, is broken at
each switeh, though said break is normally
bridged by onestrip 55, extending between
contacts 60 61 (on a switch-lever 56) when in
normal position. Theswitches, as before, are
located by the side of the track in suitable
boxes and each embody two metallic strips
55 and 57, insulated, while the terminals of
the battery-lines 52 and 51 are at buttons 58
and 59. The ends of theline 53 are grounded
or may be connected to a return metalliceir-
cuit, if desired. To operate the signals in

this arrangement it is only necessary to turn
one of the switches up, as is the middle one
shown, when thestrip 57 will connect contacts
58 and 60, and strip 55 contacts strip 59 and
61, thereby sending the current through all
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_ the signal-relays in both directions, as will be
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understood, to the ground-terminals G or a
return metallic cireuit.

I do not wish to confine myself to the ar-
rangements of parts or circuits shown, as the
details in Fig. 2 could be modified without
departing from the spirit of my invention,
and the signal as well be used onan open cir-
cuit by simply locating the magnet 30 on the
other side of the relay armature-lever, a suit-
able spring or weight being employed to draw
the lever away from its magnet. .

It will be noted that the local circuit and
the signal-actuating devices embodying the
electro-magnet is merely one form of actuat-
ing mechanism for the signal, which is con-
trolled both as to the operation of the signal
and its retention by the relay, which only re-
quires a slight current.

I claim as my invention—

1. The combination, with a main line con-
nected at one end to a battery and a series of
signals arranged in series therein, of two paral-
lel conductors, one a continuation of said line
and the other connected to the battery, and
switches arranged between said parallel con-
ductors for connecting them and operating
the whole series of signals, substantially as
described. -

2. The combination, with a way or track, a
series of signals disposed along said way, a

main line in which the signals are arranged’

in series, and a battery connected to said line,
of two parallel conductors extending along
the way, one connected to the main line and
the other to the battery, and a series of
switches inclosed in suitable boxes and acces-
sible to authorized persons, also placed along
said way and arranged to close the circuit
through the main line at any point, substan-
tially as described.

3. The combination, with the signal-arm, an
electro-magnet for actuating it, a catch for
retaining the arm when actuated, a circuit
embodying said electro-magnet, and a switch
for controlling said circuit, of an electro-mag-
net controlling the said cateh and the switch-
ing device, substantially as described.

4. The combination,with the signal-arm, an
electro-magnet for actuating it, a cateh for
retaining the arm when actuated, a switch
operated by the said electro-magnet, and a
circuit embodying said magnet-switch and a
second switch, of actuating devices for said
last-mentioned switch, controlling also the op-
eration of the catch, substantially as de-
seribed. '

5. In a signal, the combination, with a sig-
nal-arm, a catch for retaining it when actu-
ated, an electro-magnet for operating the sig-
nal-arm, a switch controlled by said magnet,

and a local circuit embodying said magnet

and switch and another switch, of a main cir-

cuitand an electro-magnettherein controlling
said last-mentioned switeh and also the sig-
nal -retaining catch, substantially as de-
seribed.

6. The combination, with the series of sig-
nals, each embodying a signal-arm, actuating
devices for automatically moving said arm
and displaying thesignal, and a cateh for hold-
ing the signal displayed, of a series of elec-
tro-magnets, one for each signal, arranged to
control the actuating devicesand the catches,
a main-line circuit containing said magnets
in series, and a battery and switches for con-
trolling said circuit, whereby upon the opera-

‘tion of any of the switches all of the signals

will be operated and held in operative posi-
tion, substantially as deseribed.

7. The combination, with the signal-arm,
the electro-magnet for actuating it, the catch
for retaining the arm, and the local ecireuit
embodying the electro-magnet and the con-
tacts of a relay, of a relay with its coils in a
main cireuit controlling the operation of the
catch and the local eireuit, substantially as
deseribed.

8. The combination, with the signal-arm
having the catch thereon and ‘actuating de-
vices therefor, of the electro-magnet having
the armature-lever normally out of the path
of said cateh, but adapted when actuated to
be brought in its path, said armature-lever
controlling by its position the signal-actuat-
ing devices, substantially as deseribed.

9. The combination, with the signal-arm
having the catch thereon, a local circuit em-
bodying an electro-magnet, which latter actu-
ates the arm, a switch operated by the mag-
net to break the circuit when the arm is at
the end of its movement, and a catch co-oper-
ating with the one on the signal-arm nor-
mally out of the path of the latter, of an elec-
tro-magnet controlling the last-mentioned
catch and operating a switch in the local eir-
cuit to change the latter when the catch is in
operative position, substantially as deseribed.

10. The combination, with thelocal circuit,
the signal-arm, the armature-lever connected
thereto, the switch in the local circuit con-
nected to the signal-arm, and the magnet in
the local cireuit, of the relay-magnet, the ar-
mature-lever having the hook on its end, the
catch-hook on thesignal-arm, and the contact
with which said armature-lever engages, the
contact and lever completing the local eir-
cuits, substantially as described.

LYMAN F. MUNGER.

Witnesses:

FRED F. CHURCH,
J. H. MCCARTNEY.
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