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To all whom it may concern:

Be it known that I, HERBERT B. TAYLOR,
a citizen of the United States, residing at New-
ark, in the county of KEssex and State of New
Jersey, have invented certain new and usefnl
Improvements in Electrie Signaling Appara-
tus, of which the following is a specification.

The invention herein described relates to
certain improvementsin electrically-operated
signals for railways, and has for its object a
construction of signal-actuating mechanism
whereby the signal may be operated and may
be detached from its operating mechanism so
as to Insure an instantaneous return to *“dan-
ger” when released and also removing most
of the friction otherwise to be overcome in
the return of the signal to ‘“danger.”

Referring to the accompanying drawings,
which form a part of this specification, Figure
1 18 a side elevation of my improved device
for operating a semaphore, showing it in its
normal or danger position. Fig. 2 is a front
elevation of the mechanism in abunormal or
safety position, showing operating cam and
motorand other electrical devices upon which
the operation of the mechanism is depend-
ent. Iig. 3 1s a rear elevation of the com-
pleted signal apparatus. TFig. 41s a detail of
a sensitive circuit-breaker automatically op-
erated by the field-magnets of the motor.
Figs. 5 and 6 are side and front views of the
locking and detent mechanisms. Fig. 7 is a
diagram of the circuit connections.  Fig. §is

a diagrammatic detail of the lock-magnet,.

showing the double winding thereof.

in the practical working out of my inven-
tion I preferably employ the semaphore type
of signal, although other types may be used.
Semaphore 1 is suitably mounted in such
manner on supporting-post 2 that when de-
tached from the operating mechanism and
free to move it will assume a danger position.

- Rod 3, of any desired length, connects sema-

phore 1 with lever 4, on which is an adjust-
able weight. Lever4is permanently secured
to shaft 5, which is pivotally mounted on post
2 In bearing 6, which extends through and is
secured to same by bolts through flange 62,
On opposite end of shaft 5 is secured crank

50 7,which is connected with operating-rod 8 82

by link 9.

Rod 8, the lower end 8* of which |

- issquare to keep from turning, extends down .

through dash-pot 10, the lower end 10* of
which forms a guide for said rod into and
through square guide 11, formed of lugs cast
on supporting-frames 12 12* and extending
inward. Iframes 12 12* are secured to base-
plate 13, which is bolted to post 2. About the
center of rod 8 is a squared section 8°, some-
what larger than the rod, to which is secured
pin 14, on which turns roller 15. Worm-wheel
16 is mounted on spindle or shaft 17, the hub
of wheel 16 extending into a recess in plate
13, permitting of a long bearing. To wheel
16 1s secured operating-cam 18, whose funec-
tion 1s to raise the rod 8 by means of contact
with roller 15, motion being transmitted to
cam by the rotating of worm-gear 16.
16 is also provided with a counterweight 16,
sufficient to hold the wheel when free in the
position shown in Kig. 2. Worm 19, which
operates wheel 16, revolves in bearings on
yoke 20, to which lever 21 is attached, parts
20 21 thus forming a bell-c¢rank pivotally
mounted by shaft 22 in frames 12 12*. The
upper end of lever 21 is provided with a pin
23, engaging with a hook on detent-lever 24,
the tail of this detent-lever having an arma-
ture 25 secured thereto, which is normally in
contact with poles of magnet 26, secured to
the frame, but will be drawn away when said
magnet 18 deénergized, owing to the greater
welght of yoke 20 and worm 19, which will
drop down, pulling lever 21 inward. Lever
21 is provided with a raised portion or hump
212, which, when the wormm, is not in gear, pro-
jects into the path of rod 8%, which descends
when released, striking said hump with its
corner 8° (which is rounded off) and forcing
lever 21 back into position shown and worm
19 into gear with wheel 16.

Latch-lever 29 and locking-lever 30 are piv-
otally mounted on frames 12 and 12* by means
of long pins extending through said frames.
Latch-lever 29 is provided with tail or latch
31, which normally rests against rod 8*, but
which enters into a slot or hole 32 in rod 82
when said rod reachesthe highest pointinits
vertical travel. When the latch enters said

slot, the other end of lever 29, which is clev-
ised and provided with a pin 33, drops down
over tail of locking-lever 30, and atthe same
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time closes a circuit through lock-magnet 34, | When rod 8 is released, the weight which is

which is secured to the frames. Lock-lever
30, which is provided with an armature, 1s
thus drawn toward said magnet, locking rod
8 (which is directly connected to weighted
semaphore 1) in its raised position.
Knife-switch 35 is suitably mounted on, but
electrically insulated from, frames 12 12* and
is provided with two sets of contacts 36 37 to
receive blade portions 35 35* of the switeh,
which completesthe circuit-blades,portion 55*
being insulated from blade portion 35. Con-
tacts 36 are in the main motor-cireuit, as in-
dicated in Fig. 7, and are open-circulted by
the action of lever 30 in striking the tail 35°

of switch-blade 35, forecing the blade out of

engagement with contacts 36. 'T'he otherset
of contacts 37 short-cirenits the high-resist-
ance windings 34* in magnet 34 when blade
35 is down, the high-resistance coils being in
series with the low-resistance coils 34° when
the blade of switch 351s withdrawn, asshown
more fullyin Hig.7. Spring 38 forcesswitch-
blade 35 down between the contacts, which is
the normal position of said blade.

Worm 19 is rotated by means of a shaft 39,
to which it is secured, said shaft having also

secured to it a pinion 40, which meshes with
The motor 42* .

apinion 41 on motor-shaft 42,
isof theseries type and is secured toa bracket
13, bolted to base-plate 13 and post 2, and may
be mounted oneither side of operating mech-
anism, asdesired. The end of motor-shatt42
runs in bearing 44 on frame 12 or 12*, accord-
ing to the side on which motor is mounted.
On the field-pieces of motor 1 mount a sensi-
tive switch or circuit-closer 45, constructed
in the following manner: On a plate of non-
magnetic material (preferably fiber or rub-
ber) I pivotally mount a blade of iron, steel,
or other substance capable of being mag-
netically attracted, the end of blade being
tipped with a metal blade of good current-
conducting qualities. Also on said plate 1
secure a pair of contacts 47 to receive end of
blade. Current enters one contact, passes
through blade to other contact, and thence
through wires to magnet 26 and back to the
source of energy. The switch 45 will be held
normally open by spring 48, but will beclosed
theinstantthe current enters the motor-wind-
ings on accountof the magnetic attraction ot
the fields or poles for the iron or steel in the
switch-lever and will be as quickly released
when the motor-circuit is broken.

Contacts 4950, norimmally open, are included
in cirenit leading to lock-magnet 34 and are

secured to frames in such manner that lever

29 in its downward course will ¢close the con-
tacts 49 50, completing circult through lock-
magnet 34.

Dash-pot 10 is secured to frames 12 12* by
means of bolts, its function being to relieve
the shock of the falling semaphore-weight.
It is made in the usual manner with a leather-
cupped piston which is carried on rod 8.

attached to it forces piston into the eylinder
against an air-cushion, the cylinder being
vented to suit the speed required for the fall.
The operation of the device is as follows:
Supposing the parts to be in normal position,
as shown in Fig. 1, track-relay 51, which 18

fed by batteries 53, (see Fig. 7,) is energized,

holding contacts 52 of the local circuit open.
Neither of the magnets 26 or 34 1is now en-
ergized. Switch 45 on the motor is also open,
contacts 49 and 50 are open, but switch 3518
closed, partially compteting circuit through
the motor and the lock-magnet 34, We will
now suppose a train enters section A. (See
Fig. 7.) Track -relay 51 is deénergized by
short-circuiting of battery 53, and contacts 52
in the local circuit controlled by track-relay
51 are closed, completing the circuit from lo-
cal batteries 54 through operating-motor and
causing 1its armature to revolve, which
through the medium of the pinions, worm, and
cam lifts rod 8 with its attached weight. At
the same instant that current-is admitted to
the motor switch 45 over motor is closed,

completing the cireuit through detent-mag-

net 26, which holds armature 25 of detent-
catch 24 against its poles, thereby keeping le-
ver 21 in position shown in Fig. 5 and worm
19 in gear with wheel 16. As the cam forces
rod Supward the tail 31 of latech-lever29 drops
into slot 32 in rod 8%. At the same time the
clevised end or pin 33 of lever 29 will fall
over and engage with hook on lever 30 and
also close contacts 49 50 in the circuit of lock-
ing-magnet 34. Atthisinstantthe armature
30* of lever 30 is pulled toward the poles of
magnet 34 with great force, owing to the large
amount of current passing through its low-
resistance windings. As lever 30 1s drawn
thus forward ithooks and locks lever 29 in'its
down position, and at the same time strikes
the tail of switch-blade 35, foreing 1t out of 1ts
jaws,opening the main motor-circult and put-
ting in series with the low-resistance coils of
magnet 34 other coils of very high resistance,
which are wound on the same magnet, there-

by reducing the consumption of current in
magnet 34 to the lowest possible point that

will retain parts in locked position. Assoon
as the cirenit through motor is broken switch
45 on motor is automatically opened, for the
reason that there is now no magnetism sudiifi-
cient to keep it shut against the pressure of
the spring tending to open it. The opening
of this switch cuts off the current which en-
ergizes detent-magnet 26, which releases lever
21, allowing yoke 20, supporting worm 19, to
drop out of gear with wheel 16. Wheel 16
now being free from all frietion will assume
a position in which the cam 18 will be clear
of rod 8 and roller 15. This wheel will have
been driven by the worm 19 to about just
such a position, and as the counterweight 16*
will be so fixed asto be at the lowest point on

| the wheel at the time it is released the wheel
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will probably not move at all after being re-
leased. All parts of the apparatus are now
in such position as to insure the immediate
return to the normal position the instant the
circuit in locking-magnet 34 is broken. Sup-
pose now that the train vacates the section
A. The circait through track-relay 51 will
be reéstablished and the contacts in the local
circuit will be opened, cutting off all current
whatsoever from local circuit. In this case
lock-magnet 34 becomes deénergized, allow-
ing armature 30* of lock-lever 30 to be forced
away from its poles, thus releasing lever 29
from engagement with hook of lever 30.
Semaphore 1, with its attached weight, will
now fall, foreing rod 8§ downward, throwing
tail 31 of lever 29 out of slot 32 and away from
lever 30 and also allowing contacts 49 50 to
separate. Therounded corner §8¢of rod 82 as
1t moves downward will strike the hump or
projection 21* on lever 21, which projects in
the path of the rod, and will force lever 21 to
the left, so as to cause the pin 23 thereof to
be engaged with cateh of detent-lever 24.
1This movement also throws worm 19 in gear
with wheel 16, the teeth on wheel and threads
on worm being preferably pointed, so as to
positively insure their meshing. Rod 8 will
now keep these parts in this position until
the circnit is again completed through mag-
net 26, when said magnet will effect the de-
taining as the rod begins to lift. It will be
seen the function of this magnet 26 is only to

-hold the bell-crank formed of lever 21 and

yoke 20 in its normal position. The forcing
Into this position is done mechanically by the
rod 8. Now suppose that before the signal
had been operated to the full 1eq1111ed dis-
tance—that is, before the cam had cleared
the roller 15—the motor-circuit should be-
come disarranged or broken, stopping the mo-
tor. In this case the sensitive switch 47,
attached to motor, will immediately open,
breaking the Cncmt through detent-magnet
26, Wthh would release level 21 and dmp
worm 19 out of gear with wheel 16. This
wheel would then be free to move and would
be turned back to its normal position by the
action of the weight tending to slide down the
camm and by the counterweln'ht 16*., The
parts would again be in normal position and
would so stay until motor-circuit was again
restored.

The whole mechanism ,including opera,tmﬂ‘-
motor, will be housed in a suitable water-
tight case, (indicated in dotted lines at 55,)
eztendmﬂ‘ above crank 7, thus covering all
the parts ha,ble to be mJured by exposure to
the elements.

It will be seen that this signal apparatus
has a continual bias or tendenoy to the
danger position, and in case any defect oc-
curs in the electrie circuits the semaphore
will remain in or return to the danger posi-
tion. When the signalis in normal or danger

position, it is disconnected from its pumary i & detent-magnet controlling said releasable

~ul

W

actuating mechanism-—that is, the operating
worm or screw and the motor and cam oper-
ated thereby—the signal-operating rod in all
positions thereof being out of engagement

' with said cam when the ldttm 1S in normal

position. .
Having thus described and ascertained the

nature Of my said invention, what I claim as

new therein, and desire to secure by Letters
Patent, iS—

1. Tna signal-locking device, the combina-
tion with the signal mechamsm provided with
ineans tendinﬂ' to move 1t to danger position,
of an electr omaﬂ'net and two pivotally-mount-
ed levers, one of which carries an armature
for said electlomawnet and is adapted to en-
gage by a hook conneetions with one end of
the other lever, the other end of said lever
being adapted toengage with the signal mech-
anism to hold same in safety position, so that
the two levers form a compound lever-lock
for the signal mechanism.

2. Inarailway signaling device, the combi-
nation of signal mechanism provided with
means tending to move it to danger position,
a signal-operating motor, a cam or eccentrie
driven thereby and adapted to engage the sig-
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nal mechanism to move the same to safety

position, and a locking device for retaining
the signal in safety position comprising an
electromagnet and two pivotally-mounted le-
vers, one of which carries an armature for the
eiectromagnet and the other is adapted to en-
gage with the signal mechanism to hold same
1n safety position, the said two levers engag-
ing with another by a hook connection to
form a compound lever-lock for the signal.

3. In a ratlway signal apparatus, the com-
bination of a signal mechanism provided with
means tending to move it to danger position,
a cam for moving sald signal mechanism to
safety position, and adapted to run clear of
said signal mechanism when the latter is
raised tosafety position,signal-locking means
for holding the signal mechanism in safety
position, means for operating the cam, and
means for bringing the cam to rest after it
has lifted the smnal to safety position and
has run clear of same.

4. In a railway signal apparatus, the com-
bination of a signal mechanism provided with
means tending to move it to danger position,
a cam for moving said signal mechanism to
safety position, and adapted to run clear of
sald signal mechanismm when the latter is
raised to safety position, electromagnetic-
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dlly—COHtI olled signal-locking means f01 hold-

ing the signal meﬁhamsm in safety position,

means for operating the cam, and means for
bringing the cam to rest after it has lifted the
swnal 0 safety position and has run clear of
same,

5. In a railway signal apparatus, the com-
bination with the signal, its operating-motor
and a releasable connectwn between them, of
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connection, and a magnetic switch situated
near the poles of the motor and responding
magnetically to the energization of the motor-
field magnet to close a circuit throu oh the de-
tent-ma.wnet

6. In a railway signaling apparatus, the
combination with the signal, its operating-
motor, and the motor-circuit, of locking ap-
paratus for the signal, an electromagnet in a
circuit parallel to the motor-circuit, having
an armature controlling said locking appara-
tus, a circuit-breaker in the motor-circuit,
enwawed by said armature and operated di-
reetly by the attraction thereof to break the
motor-circuit, and a circuit-closer tor the cir-
cuit of the said electromagnet, controlled by
the movement of the signal to safety.

7. In a railway-signal, the combination of
a signal with a bias to danger, a rod connect-
ed thereto, a cam engaging with said rod to
move the signal, a worm-gear attached to said
cam, a worm detachably engaging with said
worm-gear and tending to move it out of such
enﬂ'awement means fm locking the worm in
engaﬂ'ement mth the worm-gear, an electric
motor operating said worm, and a locking de-
vice for retaining the rod in the position to
which it is moved by the cam.

8. The combination with a signal having a
bias to danger, a rod connected to, and adapt-
ed to shift said signal, a cam adapted toen-
gage with, move and clear said rod, a locking
device for holding the rod in the position to
which it is moved, a worm-gear attached to
aforesaid cam, a worm driving said worm-
cgear, a shaft carrying a gear and said worm-
gear and pivotally mounted to carry the worm
in and out of engagement with the worm-
wheel, an electric motor carrying a gear on
its shaft, and engaging the gear on the worm-
shaft, the latter shaft being so pivotally
mounted that such engagement is maintained
during the movements of the worm toward
and away from the worm-gear, means for
breaking the circuit of the electric motor on
completion of operation of the cam, and means
responsive to the energization of the motor,

| for controlling the engagement of the worm

with the worm-gear.

9. In a I‘&llW&}* signaling deviece, the combi-

nationof a signal w1th a,bla,s to danﬂ'er acam
attached to & worm-gear for shifting said sig-
nal and a worm connected to and driven by
a motor for turning said gear, and adapted to
fall out of gear by gravity, means actuated
by the movement of the signal to danger to
throw the worm into gear mechanically and

means for retaining said worm in gear after

it has been so plaeed

10. A railway signal system consisting of a
signal with a bias to danger, a cam adapted
to operate the signal, & motor for operating
said cam, an electrie circuit for said motor
with source of energy in said circuit, a lock-
ing device for holding signal in its ehanﬂ‘ed
position, a circuit for the locking device par-

allel to the motor-circuit using saine source
of energy, a detent-magnet for holding parts

in gear, a circuit for said magnet also par-
allel to motor-circuit using the same souarce
of energy, a circuit-breakerin the last-named
circuit controlled by presence of current in

the motor-circuit, and a main-circuit breaker

forall three circuits actuated by a track-relay
connected with a source of energy to the track
and adapted to be operated by the short-cir-
cuiting of the track.

11. Ina railway signal apparatus, the com-
bination with the signal and the signal-oper-
ating motor, for changing the position of the
signal, and locking mechanism for holding

the signal in its changed position, of a lock-

ing-magnet having high and low resistance
windings and havingan armature controlling
said locking mechanism, a switch operated
bysaid armature and controlling the circuitof
the signal-operating motor and a short cireuit
for the high-resistance winding of the lock-
ing-magnet, also controlled by said switch.

HERBERT B. TAYLOR.

Witnesses:
ARTHUR P. KNIGHT
M. V. BIDGOOD.
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