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UNITED STATES

PaTENT OFFICE.

ADOLPH GARING, OF CARLSTADT, NEW JERSEY, ASSIGNOR OF ONE-HALF
TO JOHN OEHLER, OF SAME PLACE.

ELECTRIC SIGNALING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 568,606; dated September 29, 1896.
Application filed April 21, 1896, Serlal No, 588,462, (No model.)

To all whom it may concern:

“Be it known that I, ADOLPH GARING, of
Carlstadt, in the county of Bergen and State
of New Jersey, have invented a new and

5 Improved Electric Signaling Apparatus, of
which the following is a full, clear, and ex-
act description.

The object of the invention is to provide a

new and improved electric signaling appa-

10 ratus more especially designed for use on

trolley and other railroads and arranged to

prevent head collisions of the cars on single
tracks, curves, switches, and the like.

The invention consists principally of an

15 electromagnet at each end of the section and

a signal-carrying circuit-wire leading from

each magnet to the other end of the section

" to connect witha ground contact-point adapt-
ed to be closed by the armature of the elec-

2o tromagnet at this end of the section, the cur-
rent passing through said circuit-wires con-
taining the signals being controlled by a part
carried by the car.
The invention also consists of certain parts
25 and details and combinations of the same, as
will be fully described hereinafter and then
pointed out in the claims.
Reference is to be had to the accompanying
drawings, forming a part of this specification,
30 in which similar characters of reference in-
dicate corresponding parts in all the figures.
Figure 1 is a diagrammatic view of the im-
provement. Fig. 2 is a sectional side eleva-
tion of one of the signal-boxes. Tig. 31is a
35 sectional plan view-of the same on the line
3 3 of Fig. 2. Fig. 4is an enlarged sectional
plan view of the motor for actuating the day
target-signal. Fig. 5 is an enlarged side ele-
vation of the trolley-wheel, trolley-wire, and
40 hanger. Tig.6isa cross-section of the same.
Fig. 7is a cross-section of the trolley-wire
and part of the hanger, and Fig. 8 is a dia-
grammatic view of the improvement as ar-
ranged for turning out the electric lamps at
45 both ends of the sections when the cars leave
the latter.
The signal-boxes A A’, both alike in con-
struction, are sst up at the ends of the sec-
tion, for instance, as illustratéd in Fig. 1, at

. ‘

the turnouts B B, located at the ends of the 50
section B? which latter forms part of a trol-
ley-railroad. Each of the signal-boxes A A’
contains a night-signal in the shape of a red
electric lamp C C?, respectively, for indicat-
ing “danger” and a white electric lamp ¢’ C?, 55
respectively, for indicating ‘“‘safety.” The
boxes also contain day-signals in the shape of
targets D D', respectively, adapted to be given
quarter-turns for indicating ‘‘safety” and
‘“‘danger ” positions, ashereinafter more fully 6o

described, the said targets being actuated by

electric motors in the form of field-magnets
D? D, respectively, made circular and con-
taining an armature D*, secured on a shaft
D? mounted to turn in suitable bearings and 6 5
supporting at its upper end the targets.

In the box A are formed twocompartments,
one of which contains the red electric lamp C
and the other contains the white electric lamp
C', the rays of the lamps when lighted pass- 70
ing through suitable lenses to the outside to
be visible by the motorman on the approach-
ing car. The other signal-box A’ is similarly
arranged with compartments, one of which
contains the red electric lamp C* and the g
other the white electric lamp C5.

In the upper ends of the sighal-boxes A A’
(see Figs. 1 and 2) are arranged electromag-
nets E E', respectively, having armatures E2
E? respectively,inthe shape of levers mounted 8o
to swing up when attracted by the magnets,
and adapted to dfop when the electromagnet
is rendered inactive. Thearmature 2 when
attracted by its electromagnet E, makes con-
tact with two contact-points ¥ F/, and when 85
said armature drops it makes contact with
two contact-points F* ¥3, of which the latter
is connected with the ground G. The other
armature E? when attracted makes contact
with contact-points F* F% and when the elec- 9o
tromagnet E’ is inactive and the armature
drops then it makes contact with the con-
tact-points F® F7, of which the latter is con-
nected with the ground G'. ' :

The electromagnet Eis connected by a wire 93
H with a hanger I, straddling the trolley-wire
B? at the turnout B, said hanger being insu-
lated from the said trolley-wire and adapted
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to be engaged by a trolley-wheel B when the
car travels through the turnout in the direc-
tion of the arrow ¢’. "'When this takes place,
the trolley-wheel B* sends a momentary cur-
rent through the hanger I and wire I to the
clectromagnet E, so as to energize the same
and cause the magnet to attract its armature
If%, as indicated in Fig. 1. The other magnet
K’ is connected by a wire II' with a similar
hanger 1, straddling the trolley-wire 3% at the
turnout B, said hanger I' being adapted to
be engaged by the trolley-wheel of a car trav-
eling through the turnout B’ in the inverse
direction of the arrow a'. The wire I is con-
nected by a wire II? with the contact-point I,
and a similar wire II® connects the wire II'
with the contact-point I, The electromag-
net E is also connected with a circuit-wire J,
containing the white electric lamp C' in the
signal-box A, said wire then extending to the
other end of the section to the signal-box A’,
and there contains the red electric lamp C?,
and then connects with the contact-point F¢,
A cireuit-wire J' connects with the electro-
magnet I’ and contains the white electric
lamp C°in the signal-box A’, and extends
from this lamp C® to the other signal-box A
and there contains the red electric lamp C,
and then malkes connection with the contact-
point E2.

A branch wire J? leads from the wire J in
the signal-box A’ toone end of the field-mag-
net DY connected at its other end with the
circuit-wire J', as plainly indicated in Fig. 1.

; A similar branch wire J?leads from the wire

J’ in the signal-Dox A to one end of the field-
magnet D? the other end of which is con-
nected to the cireuit-wire J.

Now when the device is arranged on a trol-
ley-railroad, as shown in the drawings, then
theelectricity necessary forlighting the lamps
C C' C* C* and that required for working the
motors and giving quarter-turns to the tar-
get-signals is directly supplied from the trol-
ley-wire B% and for this purpose the same is
connected by a live wire I with the contact-
point " in the signal-box A and by a live
wire IU with the contact-point I'% in the sig-
nal-box A’. The free ends of the armatures
E?and Efengage vertically-disposed insulated
rods I I’, respectively, fitted to slide in suit-
able bearings in the signal-boxes A A’ and
pressed on at their upper ends by springs 1.2
L3, respectively, for holding the said insu-
lated rods normally in a lowermost position—
that is, when the armatures X2 and K are dis-
engaged from their electromagnets. When
the armatures, however, are attracted, then
the rods L L' are pushed upward to make con-
tact between the springs L?and L and the
contact-points I L% respectively, connected
by wires N N, respectively, with the con-
tact-points I and F° respectively. The

springs L? and L? are connected by wires O
O" with the contact-points I* and F7, respee-
This arrange-

tively, as indicated in Fig. 1.
2 D

ment serves for grounding the electric lamps
after the current is cut off.

Each hanger I I'is provided with a fork I?,
straddling the corresponding wire, as plainly
shown in Figs. 5, 6, and 7, said fork being ful-
crumed on an arm I®, secured to a support BY,
carrying the trolley-wire, the latter being in-
sulated from said support in the usual man-
ner, and consequently insulated from the
hanger T or I'.

The operation is as follows: When a car
passes the turnout B on the wire B® in the di-
rection of the arrow ¢/, then the trolley-wheel
of this car malkes contact for an instant with
the fork I® of the hanger I, so that a current
of short duration is sent through the hanger
I and wire II to the electromagnet I to ener-
gize the latter and cause the magnet to at-
tract the armature E?, as illustrated in Ifig. 1.
When this takes place, the armature E?in
moving in contact with the contact-point I’
causes a current to pass from the trolley-wire
B* by the wire K to the contact-point ¥, the
armature E3 the electromagnet E, and the
wire J to light the white lamp C' in the box
A and the red lamp C?in the box A’, the cur-
rent passing by way of the contact-point F¢,
armature I3, and contact-point F7 to the
ground G'. Now it will be seen that at the
turnout B the white lamp C'is hurning, thus
indicating ““safety ” for a following car, but at
thesametime ‘‘ danger” issignaled by the red
lamp C?in the box A’ to a car approaching this
sectionintheinversedirection of the arrow ¢'.
When the car traveling in the direction of the
arrow «' has finally arrived at the turnout B,
then the car going in the inverse direction can
start into the section, and in doing so the trol-
ley-wheel B! in passing over the wire B makes
a momentary contact with the fork I* of the
hangerI’,and thereby sends a current of short
duration through the wire I’ to the electro-
magnet I',s0 that the armature Eisattracted.
When this takes place,the burning white lamp
(¢’ and the burning red lamp C? are instantly
extinguished, as the circuit for those lamps is
broken by the armature E® leaving the con-
tact-point I7, connected with the ground G'.
The moment that the circuit of the wire J is
broken the electromagnet I is rendered inac-
tive, and consequently the armature E? drops
and makes contact with the points ¥? and I
and disconnects the points ¥ I¥'.  The arma-
ture E? in making contact with the points I
% causes a live current to pass from the
trolley-wire by the wire K’ through the con-
tact-point I* and armature 12° to the electro-
magnets I&', which thus keep the armature I*
attracted, and the eurrent passes through the
wire J' to the white lamp C® in the box A’, and
to the red lamp C in the box A, so that the
two lamps C* and C are lighted to display
“safety”attheend B of thesection B? for cars
followingin the inverse direction of the arrow
@' and to display ‘ danger” for cars traveling
to the end B’ of the section B?in the direction
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of the arrow ¢’. Thus the car can travel over
the section B? in the inverse direction of the
arrow ¢ until it finally reaches the turnout
to pass into the next following section and
permit another car to pass over the turnout
B to the section B® in the direction of said
arrow ¢'. When this takes place, the above-
described operation is repeated; that is, the
trolley-wheel of this car makes momentary
contact with the hanger I to cause the elec-
tromagnet B to again attract its armature E?
and to break the current at the contact-point
I® for the cirenit previously passed through
the wireJ'. Thearmature E3thendropsback
to its normal position (shown in Fig. 1) to
make a ground contact for the live current
passing through the wire J, as previously ex-
plained.

During the day the lamps C ¢’ C? C®are cut

out in the wires J J' by a suitable switch, and
the wires are connected by a similar switch
with the branch wires J? J3, so as to actuate
the motors controlling the day target-signals
D'andD. Asthe targets make quarter-turns
they all stand alternately in ‘‘danger” and
““safety ” positions to give signals the same
as the red and white lamps burning during
the night. It is understood that when a cur-
rent passes through the circuit-wire J or J'
then the electric motor for the corresponding
day-signal is energized to set the target ac-
cordingly, and when the currentis cut off then
alight springor equivalent device returns the
armature and target to the normal previous
position.

‘When it is desired to cut off or turn out the
lights when the car leaves the section in either
direction, then I prefer the arrangementillus-
trated in Fig. 8. In this case the two signal-
boxes A* and A® at the end of the section BY
at the turnounts B® B are provided with elec-
tromagnets E*E5, and with an additional set of
electromagnets P P’, located in said boxes A?
A2, respectively.

The electromagnets E* K5 are connected by
the wires H* H5, respectively, with the hang-
ers I* 1% respectively, and the said electro-
maghets are also connected with the circuit-
wires J* J3, respectively, of which the wire J*
contains the white lamp C® in the signal-box

A? and the red lamp C° and the day-signal

D7in the signal-box A% The other circuit-
wire J° contains the white lamp C7in the box
A® and the red lamp C* and day-signal D¢ in
the box A% The wire J* connects in the sig-
nal-box A® with the end of the armature-lever
P2 for the electromagnet P/, said armature be-
ing adapted to make contact with the point
% connected with the ground G3. The wire

J° connects in the signal-box A? with the pivot
of the armature P? for the electromagnet P,
and this armature, when in a lowermost posi-
tion, makes contact with the point FS, con-
nected with the ground G2 ,

. The electromagnets P P’ are connected by
wires Q Q' with hangers I® I7, respectively,

arranged in the trolley-wires at the turnouts
B8 B* for the cars leaving the section B?. The
electromagnet P is also connected by a branch
wire Q? with the circuit-wire J%, and a similar
branch Q3 connects the electromagnet P’ with
the circuit-wire J5.

Now it will be seen that when a car travels
in the direction of the arrow &' its trolley-
wheel, by contacting with the hanger I¢,
causes the white lamp C° tobe displayedin the
box A? and the red or danger lamp C° to be
displayed inthebox A%, When this carleaves
the section at the turnout B, its trolley-wheel
comes in contact with the hanger 17 and a
momentary current is sent through the wire
Q' to the electromagnet P, so that the arma-
ture P?is attracted and the ground connec-
tion for the circuit-wire J* is broken, so that
the lamps C% C° are extinguished. The same
operation takes place when a car travels in
the inverse direction of the arrow 0', as this
causes the white lamp C7 and the red lamp
C* to be lighted by the trolley-wheel actu-
ating the hanger 1* When this car leaves

the section at the turnout B, the trolley-.

wheel comes in contact with the hanger I¢,
and consequently a current passes to the elec-
tromagnet P, which then attracts the arma-
ture P? to break the ground’ connection for
the circuit-wire J5, containing the lamps C*
and C".

It is further understood that the electricity
for the lamps and motors for the day-signals
may be supplied from some local source in-
stead of from the trolley-wires, as previously
explained in reference to Fig. 1.

Having thus fully described my invention,
Tclaim as new and desire to secure by Letters
Patent—

1. An electric signaling apparatus, com-
prising an electromagnet and its armature at
each end of the section, and an independent
signal-carrying circuit-wireleading from each
electromagnet to the other end of the section,
and connected with a ground contact-point
adapted to be closed by the armature of the
electromagnet at this other end of the section,
the current passing through the said circuit-
wire containing the signals, being controlled
by a part carried by the car, substantially as
shown and described.

2. An electric signaling apparatus, com-
prising an electromagnet and its armature at
each end of the section, an independent cir-
cuit-wire leading from each electromagnet to
the other end of the section and connected
with a ground contact-point adapted to be

| closed by the armature of the electromagnet

at this other end of the section, a danger-sig-
nal and a safety-signal in each circuit-wire,

the one signal being located at one end of the.

section and the other signal being located at
the other end of the section, substantially as
shown and described.

3. An electric signaling apparatus, com-
prising an electromagnet and its armature at
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each end of the section, an independent cir-
cuit-wire leading from each clectromagnet to
the other end 01 the section, and conneeted
with a ground contact-point adapted to be
closed by the armature of the electromagnet
at this other end of the section, adanger -5ig-
nal and a safety-signal in each cireuit-wire
the one signal beuw]ocated atone end of the
section and the other signal being located at
the other end of the socuon, and means, sub-
stantmlly as deseribed, for sending a momen-
tary current to the elocmonmonet by a part
carned by the car, as set forth

4. An electric signaling apparatus, com-
prising an eloctroma gnet zmd its armature at

each end of the sectlon, an independent cir-
cuit-wire leading from each electromagnet to
the other end of the section and connected
with a ground contact-point adapted to be
closed by the armature of the electromagunet
at this other end of the section, a danwer -sig-
nal and a safety-signal in each cnomt wire
the onesignal bemo located at one end of the
section and the other signal being located at
the other end of the secmon means, substan-
tially as described, for sendlng a 11101110111‘11‘_57
current to the electromatrnet by a part car-
ried by the car, and means, substantially as
descubed controlled by the armature of the

said elcctromao net for sending a live current
through the Sdld el eotlomapnet and the re-
specmve circuif - wire whenever the corre-
sponding armature is attracted, as set forth.

5. An electric signaling appm"xtus, com-
prising an electromagnet and its armature at

each end of the qectlon an independent cir-
cuit-wire leading from eaeh electromagnet to
the other end of the section and connected
with a ground contact-point adapted to be
closed by the armature of the electromagnet
at this other end of the section, a chOer -3ig-
nal and a safety-signal in each ci t'emL -wire,
the one signal beln glocated at one end of Lhe
section dnd the oLher signal being located at
the other end of the secmon, and live wires
connected with contact-points adapted to be
engaged by the armatures of the electromag-
nets when sald armaturesareattracted to send
a live current of electricity through the re-
spective circuit-wire, to set a .safety signal at
one end of the section and a danger- mlml ab
the other end of the section, substantlally as
shown and described.

6. An electric signaling apparatus, com-
prising hangers at the euds of the section and
adapted to be momentarily engaged by the
trolley-wheel of the car enteuno the section,
an electromagnet and its m*matme ab each
end of the sectlon and connected with said
hanger so that a momentary current can pass
from the hanger to the electromagnet at the
time the trolley wheel is in enge wemen‘u with
the said hanger, a circuit-wire leadmw from
each electromagnet to the other end of the

section and connected with a ground contact-
point adapted to be closed by the armature

of the electromagnet at this other end of the
section, a danger-signal and a safety-signal
in e(lch eir cul’u -wire, the one signal bunﬁ" lo-

cated at one end of Lhe section aud the other
signal being located at the other end of the
section,substantially as shown and deseribed.

7. An electric signaling apparatus, com-
prising hangers at the ends of the seetion and
adapted to be momentarily engaged by the
trolley-wheel of the car entering the section,
an electromagnet and its armature at each
end of the section and connected with said
hanger so that a momentary current can pass
from the hanger to the electromagnet at the
time the Lrolley—\vheel isin engdnemeut with
said hanger, a cireuit-wire leading from each
electromaonct to the otherend of the section
and eonnected with a ground contact-point
adapted to be closed by the armature of the
clectromagnet at this other end of the see-
tion, a d(moel signal and a safety-signal in

each eircuit-wire, the one signal being lo-

cated at one end of the section and the othcr

signal being located at the other end of the
section, and live wires connected with con-
tact-points adapted to be engaged by the
armatures of the electromagnets when the
said armatures are attracted, to send a live
current of electricity to the respective cur-
rent-wire to set a safety-signal at one end of
the section and a danger-signal at the other
end of the section, substantially as shown
and described.

8. An electric signaling apparatus, com-
prising hangers at the ends of the section and
adapted to be momentarily engaged by the
trolley-wheel of the car entering the seetion,
an electromagnet and its armature at each
end of the section and connected with said
hanger so that a momentary current can pass
from the hanger to the electromagnet at the
time the ‘urolley—\\ heel is inen gafrement with
said hanger, a circuit-wire leading from cach
electromagnet to the other end of the section
and connected with a ground contact-point
adapted to be closed by the armature of the
electromagnet at this other end of the sec-
tion, a danger-signal and a safety-signal in
each circuit-wire, the one signal heing located
at one end of the section and the other sig-
nal being located at the other end of the see-
tion, and a grounding connection for each
circuit-wire and controlled from the arma-
ture of the other electromagnet, to ground
the circuit-wire when tihis (er.u ure is re-
tracted, substantially asshown and described.

9. An electric signaling apparatus, com-
prising two hangers at the end of each sce-
tion, one h(mffcr being adapted to be engaged
by the tr olley- ~wheel of thecarentering the sec-
tion, and the other by the trolley- wheel of the

car Ie‘wmo thisend of thesection, two electro-
magnets and their armatures at eaeh end of

the section and connected by wires with said
hangers at this end of the section, so that a
momentary current can pass from the re-
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spective hanger to the corresponding electro-
magnet to energize the same, a circuit-wire
leading from the electromagnets at one end
of the section to a ground-contact controlled
by the armature of one of the electromagnets
at the other end of the section, a safety-sig-
nal and a danger-signal in each circuit-wire,
the one being at one end of the section and

[y

the second signal being located at the other
end of the section, substantially as shown ro
and described.

ADOLPH GARING.

Witnesses:
THEO. G. HOSTER,
JNo. M. RITTER.




