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MORTON TOULMIN, OF WASHINGTON, DISTRICT OF COLUMBIA.

ELECTRO-MECHANICAL SIGNALING APPARATUS AND SYSTEM THEREFOR.

IPHCIFICATION forming part of Letters Patent No. 304,583, dated September 2, 1884.

Application filed March 10, 1884. (No model.)

To all whone it ey concern:

Be it known that I, MoRTON TOULMIN, &
citizen of the United States, residing at Wash-
ington, District of Columbia, have invented
certain new and useful Improvementsin Elec-
tro-Mechanical Signaling Apparatus and Sys-
tem Therefor, of which the following is a
specification, reference being had therein to
the accompanying drawings..

This invention relates.to certain new and
useful improvements in electro-mechanical
railway-signaling apparatus, and the system
therefor, in carrying out the purpose of which
it is designed that a number of such apparatus
shall be placed along a railway-track at such
intervals as the natural conditions of the coun-
try through which the road passes require.

The invention has for its objects, first, to
provide an apparatus for automatically indi-
cating to a locomotive-engineer or other per-
son having charge of a railway-train whether
the track between two given points is oceu-
pied or unoecupied by any-other train; sec-
ond, to provide such an apparatus with a du-
plex circuit-closer, which, by the passing of a
train, will simultaneously elose the main-line
circuit of the railway-section the train has
just passed over, whereby the apparatus last
passed is stopped, and the local circuit of the
next preceding railway-section, whereby the
apparatus of that section is started; third, to
provide such anapparatus with a local-circuit
electro-magnet and a main-line circuit electro-
magnet, the one to start the apparatus by the
closing of its eircuit and adapted to be held
in such closed position by mechanical devices
after said circuitis'broken, and the other to
free such mechanical devices to stop the ap-
paratus by the closing of its eircuit; fourth, to
provide such anapparatus with a dial having
a transparent line or portion and with an in-
dieating-hand having alike portion, the trans-
parent portions being constructed to present
different eolored lights.

In carrying out the first object of my inven-
tion I mount upon suitable pedestals near a
railway-track a succession of apparatus con-
sisting each, essentially, of a train of gearing
operated by a power-spring, so as to rotate a
signaling device, each apparatus being pro-
vided with an clectro-magnet connected re-

speetively with the local and main-line cir-
cuits. In close proximity to each apparatus
I also place a circuit-closer, which, when a
train passes it, will be actuated thereby to
close the local cirenit and start the apparatus
in proximity, and at the same time close the
main-line circait of the section just passed
over and stop the apparatus at a distance of
that section.

In carrying out the second object of my in-
vention I counstruct a duplex cireuit-closer
consisting of a pivoted lever having a plurali-
ty of contact-arms. Near these arms I fix
contact-plates, one set of which is connected
with the loeal circuit, and the other set of
which is connected with the main-line circuit,so

that when the cireuit-closer is actuated it will -

start one apparatus and stop another.
In carrying out the third object of my in-

vention I provide an apparatus of the charac- -

ter above deseribed with a local-cireuit elec-
tro-magnet having an armature connected with
a catch. When this armature is attracted, it
frees the catch whereby the apparatus is start-
ed, and when it is in contact with this magnet
it is engaged by a spring-detent, which holds
it in such position. This spring-detent is
connected with the armature of a main-line
cireuit electro-magnet which I also provide.
When this armature is attracted, the detent is
withdrawn and thelocal-cirenit magnet-arma-
ture freed, whereby the catch is thrown into
engagement with one of the gears of the ap-
paratus and the same is stopped. .

In carryiug out the fourth object of my in-
vention I provide the apparatus with a dial
having a transparent circular portion, and
mount upon a rotating shaft an indicating-
hand, also having a transparent portion, the
said transparent portions being ecomposed of
different colored glass, so that the light from
behind the dial will present a clear ring-like
illumination through the dial and a red or
other colored illumination in the shape of a
ball through the hand.

In the accompanying drawings, forming a
part of this specification, and on which the
same letters of reference indicate the same or
corresponding features, Figure 1 represents a
perspective view of my improved apparatus
entire, showing the lacal circuit and main-line
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eirenit-wires, as also one section entire of the
railway-track, and the end and beginning, re-
spectively,oftwosections; Fig. 2, a vertical sec-
tional view of thehousing in which the appara-
tus proper is contained, showing the latter and
the electro-magnets in side elevation; Fig. 3, a
detail perspective view of the duplex circuit-
closer, the contact-plates, portions of the sev-
eral wires, and the box containing the batter-
ies, these devices being mounted upon a suit-
able post or pedestal; Fig. 4, a front or face
view of the apparatus, showing one form of
the dial and indicating-hand; Tig. 5, a verti-
cal sectional view of the same, showing a por-
tion of the housing; Fig. 6, a detached per-
spective view of the eatch and spring for actu-
ating it, and Fig. 7 a detached view of the es-
capement-wheel and the speed-regulating de-
vice.

The letter A designates what T terin a ¢“sec-
tion”” of a railway-track, the same being that
portion of the track which lies between two
circuit-closers; and the letters B and C indi-
cate, respectively, the end and the beginning
of other similar sections. Thelengthsof these
sections of track will vary according to- the
positions of the circuit-closers, and these po-
sitions will he determined by the requirements
of the respective roads, incident to the natu-
ral conditions of the country through which
they are built. '

The lefter D indicates the housing of the ap-
paratus proper, this housing being constructed
of any desired material, and mounted upon a
postorpedestal located near therailway-track.

The letter IS indicates the frame of the ap-
paratus, which is preferably constructed of
metal, mounted within which is a power-shaft,
T, carrying a convolute power-spring, G, the
ends of which are secured, respectively, to said
shaft and o fixed portion of the frame. This
shaft is provided with a driving gear-wheel,
H, the usual pawl and ratchet, I, being em-
ployed to connect this gear with its shaft,
whereby the latfer may Le rotated in one di-
rection to wind the spring, and carry the gear
with it when revolved in the opposite direc-
tion; also, mounted in the frame is a shaft, J,

. carrying a pinion, I, which meshes with the
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gear H. Thisshaft J also carriesa gear-wheel,
L, which in turn meshes with a pinion, M,
mounted on the shaft N. This shaft is far-
ther provided with a gear-wheel, O, which
meshes with the pinion P on the escapement-
shaft Q, which latter is also mounted in the
frame., Secured to this shaft Q is a friction-
wheel, R, and mounted on a stud, 8, extending
from the frame, is an arm,T. The position of
this arm is angular or outof a perpendicular,
and its ends are bent so as to alternately engage
with the teeth in the {riction-wheel, and de-
pending therefrom, also out of a perpendicular
and rigidly connected therewith, is an arm, U,
carryingatits free end anadjustable weight, V.
These devices are similar to the speed-regulat-
ing device described in my application for a

jwient on electro-mechanical signaling appa-
ratus filed ‘on or about March 1, 1884, save
that in this instance the lever which in the
other device is mounted on a rock-shaft is
substituted for the rod U, and, further, that
the spring which in the other device engages
with the upper end of this lever is in this in-
stance omitted. The angular position, how-
ever, of the arm T is preserved in the present
instance, and the engagement of either of its
ends with the teeth in the wheelis very slight,
so that the only effect of the friction-wheel on
the regulating deviee is to oscillate the latter
a slight distance to and from its normal posi-
tion, such arrangement accomplishing the re-
tardation of the velocity of the friction-wheel,
thereby regulating the speed of the rotation
of the indicating-hand and governing the time
it shall take to travel around the dial, yet not
preventing the starting of the train of gearing
trom its power-shaft.

In the ordinary clock the escapement de-
viees which regulate the speed of the time
mechanism also prevent the starting of such
mechanism from the power-shaft unless the
pendulum itself is given an independent ini-
tial start.

I have ascertained the result above aseribed
to my improved speed-regulating device by
actual trial, and have also by actual trial as-
certained that the ordinary clock-escapement
devices will not accomplish this result, but
will require, as above stated, an independent
initial starting of the pendulum.

The shaft N is provided at one end with an
indicating or signaling hand, W, which, when
the apparatus is operating, revolves around a
dial, X, secured; preferably, to the housing
D. The band in this instance may be made
broad, as described in my application above
alluded to, and its color may be in contrast
with that of the face of the dial. The dial X
thus forms a back-ground for the hand.

Pivotally connected with a suitable portion

of the frame is a catch, Y, which extends-:
across the face of the gear-wheel O, and is of

suitable thickness to enter batween the teeth
of said wheel. This catch is pivotally con-
neeted at one end with the short arm of a trip-
lever, Z, pivotally connected with the frame.
A spring, A/, connected with the frame at one
end engages at its other with the trip-lever %,
so-as to maintain the engagement of the piv-
oted catch Y with the teeth of the gear-wheel
O. This spring also serves to aid the arma-
ture in sustaining the rod B, which is con-
nected at one end with the trip-lever and at
the other to the armature.

The letter ¢ designates the local-cirenit
electro-magnet, the same being located within
the housing D, and, by preference, placed be-
neath the apparatus proper. The armature
D’ of this magnet is yieldingly supported by
a spring, I, connected rigidly at one end to a
post or fixture, I, Txtending from the arma-
ture is a strip, G/, which, when the armature
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is attracted by the magnet ¢V is engaged and

held in such position by the detent of the-

spring H'. This spring is attached to the
housing at one end and is provided at the
other with an eye, to which is connected a
link, I';which, in turn, conneets with the arma-
ture J’ of the main-line- cireuit electro-mag-
net. Thedetent which extends from the spr ing
H’ is of a yielding nature, so as to make its
contact with the strip G’ more delicate, where-
by there will be less resistance to that strip
when the armature D' is attracted by its mag-
net. Alsolocated in the housing D is the main
line cireuit electro-magnet X', the armature
J' of which is yleldln01y suppoxted by the
spring I/, one end of which is connected with
2 suitable fixture.

The letter M’ refers to the post which sup-
portsthe circuit-closer and its several devices.
This post is located relatively with the track

and the apparatus proper, substantially as,

shown in Fig. 1 of the drawings, it being some-
what in advance of the apparatus for the pur-
pose described in my application above men-
tioned—namely, to give the engineer an op-

signaling device is operating after he closes
the circuit and before he passes theapparatus.

The duplex circuit-closer consists of abean,
N, of wood or metal, pivotally connected with
the post M, and havmfr extending from it the
arms O, which form the local-cireuit closer.
These arms are eleetrically united by the strip
', (if the beam N’ is a non-conductor.) Ex-
tending either from the beam or from said
arms are the strips Q' of insulating material,
(or the joints may be insulated,) the lower
ends of which are connected with the arms R/,
which constitute the main-line circuit-closer.
These latter arms are also electrically connect-
ed by the strip 8.

Secured to the post are the local-circuit con-
tact-plates T and main-line-cirenit contact-
plates T, their respective positions being such
relatively with the circuit-closer arms O" and
R’ as to readily admit of the contact of these
arms therewith when the beam is slightly ele-
vated by the passing of a train. A housing,
V’/, which contains the battery, may be se-
cured to this post or phccd at any other con-
venient point.

I will now describe the electrical. connec-
tions; first of the local circuit.

One pole of the battery is connected by a
wire, W’,with one end of the Jocal-circuit con-
tact-plates TI". The other local-circuit con-
tact-plate is connected with one end of thelo-
cal magnet-wire by a wire, Z', through a post,
i. 'The other end of this magnet-wire is con-
nected to the post £, which, by the wire q, is
connected to the other pole of the battery.
The local cireuit is thus completed, save the
break occasioned by the insulation.existing
between the respective local-cireuit contact-
plates. This break is bridged over by the
arms O’ of the circuit-closer when they arein

contact with such phtes thereby closing the
circuit.

T will now deseribe the electrical connec-
tions existing in the main-line circuit.

As represented in Fig. 1, two wires, o and
¢, are stretched between the posts M’ M. One
of these wires, b, is connected at one end with
one of the main-line contact-plates U, and at
the other with the post M'.
it is connected with one pole of the batteryby
a wire, d, which either connects with the wire
W’ of the local circuit or may run directly to
the said pole of the battery. The other main-
line circuit-wire, ¢, connects at one end with
the opposite main-line contact-plate U’ and at
the other with the post M'. A brauch wire,
e, connects this wire ¢ with one end of the
main-line-circuit magnet-wire through the
postg. Theotherend of this magnet-wire, as
seen in Fig. 2, connects with the postf. From

this post the remainder of the main-line circuit,

is formed by the wire ¢, which connects with
the other pole of the battery, and also formsa
part of the local cireuit. This completes the
main-line cireuit,save the break oceasioned by
the insulation existing between the contact-
plates R". "When the beam N’is actuated up-
wardly, the arms R’ engage said plates U’, and
thus close the main-line cireunit by bridging
the gap between these plates.

As represented in IFigs. 4 and 5, I have con-
structed the dial X with a transparent circu-
lar portion, h, preferably of clear glass, the
edges of the dial being turned in and fittel
closely to the housing to keep out the wind.

The free end of the indicating-hand W is
provided with an opening, in which is fitted a
piece of transparent red glass, or glass of any
other color which will contrast str ongly with
a clear light.

It is deuoned to place a lantern or othel
light within the housing, as seen in Ifig. 5, an
:mperture being formed in the housing to allow
the light to shine throungh the transparent
portion of the dial, and thence. through the
glass in the hand. A door or other opening
may be provided, so as to afford access to the
interior of the housing.

Instead of constructing the dial as above de-
seribed, the housing itself may be provided
with a 0"1‘155 and the light allowed to shine di-
rectly thl(mOh it. These constructions are
resorted to, as it may be desirable in some in-
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stances to illuminate the housing instead of 120

depending upon the light afforded by the en-
gine head-light, as described in myapplication
above mentioned, to see the indicating-hand.

Secured to thelocomotive-cab or other part
of the train isa yielding ineclined arm adapted
to effect a yielding and sweeping or drawing
contact with the circuit-closer, as the train
passes the same.

The operation of my invention will Le
readily understood when taken in connection
with the above, and is as follows: The appa-
ratus heing located and set up as represented
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in Fig. 1, the:local and main line ecircuits
stand normally open. - When a train reaches
one of the circuit-closers and actuates thesame,
it closes the local circuit by putting the arms
O’ in contact with the plates T".  This closes
the local circuit, thereby magnetizing the
magnet: ¢’ and attracting the armature &,
which, through the rod B and the trip-lever,
disengages the catch from the gear-wheel O.
This allows the power-spring to actuate the
gears 80 as to revolve the indicating-hand.
At the moment the strip G, secured to the
armature of the local-circuit magnet, passes
below the detent of the spring H’, that spring
forces said. detent over if, thereby holding
said strip down and maintaining the disen-
This is
necessary, as the local circuit is closed but for
a moment, thenormal position of the circuit-
closer being such as to keep this circuit open.
The action of the circuit-closer just described
also eloses the main-line :cireuit, which mag-
netizes the magnet K’, thereby attracting the
armature J’.  This draws the detent of the
spring I’ away from the strip G’ in the appa-
ratus last passed by, thereby allowing the ar-
mature D’ to be elevated, and through the
intermediate conneetions to engage the catch
with the gear-wheel, thus stopping that appa-
ratus. The handintheapparatusjust-actuated
continues -to revolve until the train reaches
the terminal of that section of track, when, by
the operation: just described, such apparatus
is stopped-and the apparatus of the succeeding
section is operated. When an engineer of a
succeeding train approaches one of these sig-
nals and finds the hand revolving, he knows
that the section of track ahead is yet occupied
by a train, and therefore stops his train until
such hand ceases to rotate. When this takes
place, he knows that the track lying between
himself and the next apparatus is clear.

~ One material reason why the local cirenit
isallowed to be closed but a moment is to pre-
vent the local-circuit magnet from becoming
permanently magnetized; and in order to hold
the armature of this magnet in the same posi-
tion it would be in if it continued under the
influence of the magnet, I provide mechanical
devices (in the present instance the spring-
detent H”) for this purpose.

In some instances it may be found desirable
to employ two single circuit-closers in lieu of
one duplex circuit-closer.

It will be observed that should a train jump
the track the hand will continue to revolve,
thereby preventing the succeeding train from
entering upon the same section of track, and
giving time for the receipt of intelligence of
the accident.

I am aware that in railway block-signaling
signals have been operated at the same time
to indicate danger in advance and safety in
the rear; bub

‘What I claim 'as new, and- desire to secure
by Letters Patent, is—

1. In anelectro-mechanical signaling appa-
ratus and the system therefor, the combina-
tion, with a railway-track, of the suceessive
apparatus provided each with a signaling de-
vice constructed and provided with power

mechanism to -continuously move it during.

the time a train is running to the succeeding
apparatus to indicate that the. intervening
track is occupied, the successive circuit-clos-
ers, and the intermediate devices construected
to stop one apparatus and to start another by
the action of a passing train on each cireuit-
closer.

2. In an eléctro-mechanical signaling appa-

-ratus and the system therefor, the: combina-

tion with ‘a railway-track, of the successive
apparatus provided each with a signaling de-
vice constructed and provided with power
mechanism - to continuously move it during
the time a train:is running to a succeeding
apparatus 'to indicate that the intervening
track is ocecupied, the successive duplex eir-
cuit-closers, and the contact-arm carried by a
passing train, whereby the local and main-line
circuitsaresimultaneously and but once closed
by the passing of a train, the one to start the
apparatus in proximity and the other to stop
the apparatus at a distance through interme:
diate devices.

3. Inan electro-mechanical signaling appa-
ratus:and the system therefor, the combina-
tion,with a railway-track, of apparatus placed
at intervals along the track, and provided
with a movable signaling-device, power mech-
anism to operate the same, a device to hold
such mechanism against operation, an electro-
magnet connected with said holding device,
and adapted to actuate the same to liberate
the operating . means, a detent or stop to en-
gage the holding device to maintain such lib-
eration, an electro-magnet to free the holding
device, whereby it is allowed to stop the op-
erating means, and the circuit- closers and
main-line and local circuits.

4. In an electro-mechanical signaling appa-
ratus, the combination, with a movable sig-
naling device and means to operate the same,
of a device to hold such means against opera-
tion, an electro-magnet connected with said
holding device, and adapted to actuate the
same to liberate the operating means, a detent
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or stop to engage the holding device to main- .

tain such liberation, and an electro-magnetto
free the holding device, whereby it isallowed
to stop the operating means.

5. In an electro-mechanical signaling appa-
ratus and the system therefor, the combina-
tion, with the signaling-hand, a dial of con-
trasting color, and mechanical meansto oper-
ate the hand, of electro-magnets adapted to
control such means, the one through an inter-
mediate catch or device, constructed so as to
normally engage the operating means to start
it by instantaneous magnetization, and the
other through an intermediate detent orstop,
constructed so as to directly or indirectly en-
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gage said cateh to arrest it by instantaneous
magnetization.
6. In an electro-mechanical signaling appa-

‘ratus, the combination, with a movable sig-

naling device, and means which, when liber-
ated; will eperate the same, of a catch or de-
vice to hold such means against operation, an
electro-magnet which by instantaneous mag-
netization will liberate or start such operat-
ing means, a detent or stop to maintain such
liberation, whereby the signaling device is
made active, and an electro-magnet which by
instantaneous magnetization will free such
holding catch or device to stop the operabing
means, whereby the activity of the signaling
device is maintained between the starting and
stopping of the apparatus, and the magnets
are but momentarily under the magnetic in-
fluence.

7. Inan electro-mechanical signaling appa-
ratus, the combination, with a power-spring,
a series of gears, a revolving shaft carrying
an indicating or signaling hand, a pivoted
catch, and its operating lever and rod, of an
electro-magnet whose armature is connected
with said rod, aspring-detent which engages
said armature and holds it to its magnet after
attraction,and an electro-magnet whose arma-
ture is connected to said detent and is adapt-
ed to break said engagement when attracted.

8. Inan electro-mechanical signaling appa-
ratus, the combination, with a power-spring
and a series of gears, of a shaft carrying anin-

. dicating or signaling hand, a dial, a pivoted

40

cateh, its operating-lever, the spring which
bears against the same, the armature of the
electro-magnet connected to said lever bya
rod, and means to hold the armature down
mechanically.

9. In an electro-mechanical signaling appa-
ratus, the combination, with a train of gear-
ing, a pivoted catch adapted to engage the
teeth of one of the gears of said gearing, its
operating lever and rod, of an electro-magnet
whose armature is connected to said rod, and

(13

provided;with a prolongation, a spring-detent
adapted to engage said portion, and an elec-
tro-magnet whose armature is connected with
said detent.

10. In an electro-mechanical signaling ap-
paratus, the combination, witha train of gear-
ing and a revolving shaft carrying an indi-
cating or signaling hand, of a catch adapted
to engage one of the gears of said gearing, its
operating-lever, and a speed-regulating de-
vice having a rod which stands out of a per-
pendicnlar, and provided with an adjustable
weight, whereby the apparatus may be start-
ed without first actuating said regulating de-
vice and its speed regulated. )

11. In an electro-mechanical signaling ap-
paratus and the system therefor, the combina-

tion, with a duplex circuit-closer, consisting

of a pivoted beam carrying aplarality or dou-
ble sets of flexible arms, the said sets being in-
sulated from ecach other, and the one con-
structed to close one circuit and the other to

close another circuit simultaneously by the.

tilting of the beam in one direction, of the
yielding operating-arm carried by a passing
train.

12. In an electro-mechanical signaling ap-
paratus, the combination, with an indicating
or signaling hand having a transparent col-
ored portion, of a dial having a transparent
portion, whereby a clear light is exhibited
through the dial and a contrasting light
through the hand.

13. In an electro-mechanical signaling ap-
paratus, the combination, with a revolving
indicating or signaling hand having an aper-
ture provided with a-colored transparent ma-
terial, of a dial having a ring-like transparent
portion of clear material.
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In testimony whereofIaffix my signatnre in 85

presence of two witnesses.

MORTON TOULMIN.

Witnesses: :
EpwIN L. BRADFORD,
M. P. CALLAN.




