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To all whom it maly CORCETTL:

Be it known that I, SAMUEL D. STROHM, a
citizen of the United States, residing at Phila-
delphia, in the county of Philadelphia and

¢ State of Pennsylvania, have invented certain

new and useful Improvements in Railway Sig-

naling: and I do hereby declare the following

to be a tull, clear, and exact description oi

the invention, such as will enable others skilled

lo in the art to which it appertains to make and
use the same. |

This invention has relation to railway sig-
naling and to means for controliing the opera-
tion of trains along the line, having reference

rg more especially to systems of that type 1n
which semaphore-sighals at stations or places
along the line are.actuated to be set to danger
and safety positions by a passing train; and
it has for its object the provision of electro-
20 magnetic devices for setting the semaphore to
danger position and electrically-controlled de-
vices for locking the semaphore in such pPosi-
tion until said locking devices are released,
whereupon the semaphore will move to safety
25 position, all of said electromagnetic devices
for actuating the semaphore being operated
by a passing train in either its forward or
backward movement. | |
This invention has for its further object the
30 provision of means for preventing the sema-
phore’s moving to satety position until all the
trains or engines entering a block or section
controlled by the semaphore have passed ofl
of or out of the same and means whereby the
3¢ last train going out of a block or section will
cause the semaphore to be set to safety posi-
tion in either direction of travel of the engine
or train. o |

This invention has for its still further ob-

10 ject to provide the semaphore-stations with
an annunciator independent of the semaphore
for indicating to the engineer the number of
trains or engines on the track ahead when
arriving at a station in either direction of the

45 travel of his train or engine at which the
semaphore shows a danger signal. '

This invention has for its still further ob-

ject the provision of means whereby the
movements of the trains both in starting and
so stopping are automatically controlled by the
varying conditions of the line, so as to pro-
vide additional security against collisions, &c.
My invention consists in the novel construc-
tions,combinations,and arrangements of parts

¢ hereinafter described and claimed.
Referring to the accompanying drawings,

Figure 1 is a diagrammatic view of a line of -
railway, showing a car and a number of sema-
phore and annunciator stations at points on
said railway. electromagnetic actuating ap- ©
purtenances, circuit connections, and contact-
plates, all constructed and arranged according
tomy invention; Fig. 2, aplan view of the rails
and contact-plates; Fig.3,adetail view of a part
oftheengineappurtenances,illustratingmeans
for shifting contact-brushes on the engine as
the direction of motion is changed; Kig. 4, a
diagrammatic view illustrating, on a larger
scale than Fig. 1, the engine equipment and
the electromagnetic and mechanical devicesat 70
a semaphore-station, including a semaphore,

a contact making and breaking device, an an-
nunciator, and the circuits leading from sald
semaphore-station to the contact-plates along-
side the track; Fig. 5, an elevation of part of 75
the annuciator:; Fig. 6, a similar view of the
opposite face of same; Fig. 7, a longitudinal
sectional view of the. circuit-breaker device
for the semaphore-actuating mechanism and

of the annunciator, which is mounted on the 8o
chaft of said circuit-breaking device; Hig. 8,

a detail sectional view of part of the annun-
ciator: Fig. 9, a detail in elevation of a part

of the circuit-breaker; Fig. 10, a view similar

to Fig. 4, showing means for lighting and ex- 85
tinguishing a light at the semaphore-stations;
Figs. 11, 12, and 13, detail views of the same.

In the several ficures of the drawings like
reference letters and numerals indicate corre-
sponding parts. QO

A designates part of an engine body or
frame, on which are mounted the several
partsof the engine equipment and the brushes
for contacting with the plates alongside the
track. Upon the engine is mounted a mag- 95
net &+, having an armature-lever ¢, a stop or
contact ¢ for said lever, a second magnet H,
having an armature-lever /, controlling the
power-regulating or supply valve A’ and the
air-brake valve /4* where the engine is run by
steam-power and controlled by an air-brake,
as in Fig. 4, or the electric switch when the
engine is operated by an electromotor, as
shown in the detail view Fig. 10. The en-
oine carries a source of electric energy G, ar-
ranged in a closed circuit 6 6, through arma-
ture-lever ¢ when the latter is not attracted
by magnet G, to stop ¢', to magnet H, to
brush @', to contact ¢® when said brush and
contact are closed and from contact @’ to the
frame of the engine, with which the other
pole of battery G’ is In circuit, as shown.
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and separate from the contacts ¢® .
- cuit 1 leads from the contact-plate z to the

e

x5

Another circuit 8 8 leads from battery G

through magnet (3, so that the magnet G will
normellv attract 1ts armature end hold 1t 1n
the postition shown in Fig. 4. One side of

sald circuit 6 6 has a ereund connection 7

“with the rails through the frame, axle, and

wheels of the engine. Magnet (_T 1S In a

.shunt or brench 8 from one side of en cuit 6 6,
" having brush ¢’ and contact-plate ¢, the latter

of Wthh 1S 1n cuemt Wlth the o'round 7.

Contact-plates 2 and 7° are erreno*ed along-
side the track and are formed w1th eurved-

upper surfaces, so that as the brushes ¢* and
@’ meet these eonteet-plates they w1ll be lifted

A cir-

Semephore-actuetmtr solenoild D and a circuit
9 from plate <* to the circuit-breaker solen-

"~ oid N.

A eonteet plate +" is arranged in front of

~ the plate 7, and a circuit 2 leads from the

plate 2’ to the circuit-restoring solenoid M of
a semaphore-station in rear of the station to
which the circuits 1 and 9 lead.

The semaphore consists of the usual pP1vVot-
ed blade C, having on its rear end a disk of
colored glass, which when the semaphore is
In its horlzontel position, indicating danger,
Stends in front of a ligcht D’. The semaphore
1s operated to pull it to its horizontal posi-
tion, indicating danger, by means of a solenoid
D in the circuit 1, said selenmc having a core
d, which has a finger ¢* on its upper end that
engages the rear end of the semaphore- blede
and a spring &', that forces the core & up-
wardly when the solenoid 1s deénergized.

A magnet K is arranged back of the rear
end of the semaphore-blede and 1s provided
with an armature-lever ¢, which has a tooth
on 1ts upper end that engages the end of the
semaphore-blade and serves to hold the same
in 1ts elevated position while the magnet E is
1nactive. The magnet K is in the circuit 2,
which leads to eround at one end and at the
other passes throuﬂ'h the circuit-breaker and
the »:301113eet—restermvtT solenoid M to the con-
tact-plate <.

The circuit-breaker (best shown in Figs. 4

and 7 ) is constructed and arranged as follows:

50 Thecircuit-breaker consistsofa ‘shaft carrying

55

6o

‘a number of contact-fingers and revolved in
one direction by means of a ratchet-wheel and
dog, the latter being attached to a solenoid-
core, which 1s common to two solenoids, and a

hollow shaft which turns on the first-named

shaft and carries a number of contact-fingers
and 1s revolved 1n one direction by means of
a dog carried on a solenoid-core, the solenoid

for the last-named core being on opposite side

of the shaft from the other solen oids, but hav-
ing its dog and ratchet so arranged that the

‘ hollow Sha,:tt will follow the movement of the

solid shaft.

-~ n’designates the solid shaft above referred

65 to, and 7” the ratchet-wheel on the same, with

807,645

which engages a dog »/, that is carried on a
solenoid-core 72, which is common to two solen-
oids N N'. 'Ihe core 7* 1s mounted in a c,mt-
able frame »° end has a retracting-spring »’
and a stop- bar »°, that contaete Wllih an adjust-
able stop p* in frame »°. A hollow heftm

of insulating materlel 1s mounted and turne
on the shaft »° and carries a, ratchet-wheel 77,

Lhet is operated by a dogm’ on a solenoid-core
i of a solenoid M, the deﬁ' and ratchet-wheel

[

70

75

being so constructed and arranged that the

movement of the solenoid-core «m* will turn
the hollow Shaft in the same dlreetlon as the
sohd shaft n’ IS turned by ratchet 2° end dog
The core m* is mounted In a frame ¢ and
hes a retracting-spring o and a stop- ber 0,

30

that eontdcts with an adjustable stop ¢*in the _

frame o°.

The shaft #° carries electrieelly-insulated
contact-fingers T" and % and a disk J of insu-
let;mcr material, that has a metallic contact-pin
7, Wlth which the finger £ is 1n constant con-
tact. The contact- ﬁncrers T and % have col-

lars, upon which bear “brushes k~and #, con-
neeted respectively, to circuits 1 and 9 the

tmmer circult leading to the solenoid N and
the latter to meﬁ*net E

The shaft m° carries three contact-fingers
R, 5, and /, and.cach of these fingers hes a
colla,r with Whmh a brush contacts, the collar
of finger R having a brush # connected to line
2, leedmcr to solenmd M, the collar of finger

b hewno' a brush s eonnected to line 2/, lead-—'

g to o'round at X, and the collar of ﬁncf'erZ
hevma' a brush /' eenneeted to line 1, leedmcv
to the semaphore-solenoid D. The ﬁno"er [ 1S
adapted to contact with the pin 47 on dlsk J
and through said pin establish electrical con-
nection With finger %, and the finger R has a
spring-tongue R’, which isadapted to contact
with the finger T', when said finger and tongue
are in elmement but which when the said ﬁn-
ger and tongue are out of alinement will bear

inwardly and contact with the finger S. The

finger T" has a beveled tooth on its outer end,

whlcn when sald finger comes into line with
- the tongue R’ raises the latter up out of con-

tact with finger S. _

The circuits of the contact-breaker and the
semaphore are as follows: A line 1 leads from
contact- pla,te 2 to solenmd D, to brush /7, to
contact-finger /, to pin y', to contact-finger %,
to brush £* to solenmd N, to G'round X. A

QO
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line 9 leads from eontaet-plete 2* to solenoid

N, to ground X. A line 2 leads from contact-
plate <’ (which is alongside the track, but at
the opposite end of a block or section to the
plates 2 2”) to solenoid M, to brush =, to finger
R, to spring-tongue R', and when R’ is in con-
tact with S from finger S to brush s and thence
to ground X, or when tongue R’ is in contact

with finger T" from finger TV and brush # to

magnet K and thence to ground X.
The shafts »° m° carry in addition to the
parts above described the annunciator T for
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how many if any engines or trains are on

L |

the section or block ahead in case the sema-
phore is in danger position when the train
passes a station. Such annunciator 1s com-
posed of a disk #, having an opening ¢ in its
face and on the rear side a number of lamps
£ . which are arranged, as shown, to swing

 or maintain their vertical position as the disk

IO

20

25

-phore - blade.

30

¢ rotates, and are opposite to the opening #'.

The disk 7 is hollow, and within it is arranged
a olass or other transparent flat disk ¢, having
numbers thereon in line with the opening ¢
The hollow disk or case # is mounted on the

hollow shaft 7% while the flat disk # is mount-

ed on the solid shaft »°. ~As the shaft »’ is
stepped to open circult the disk #° is corre-
spondingly stepped to show a number-through

‘the opening 7, which indicates the number of

the train passing the station and indicates to
the engineer the number of trains on the
block, and as the shaft m’ is stepped by trains
ooing off the block the disk # moves there-

“with and shows the next lower number.

In Fig. 10 and in the detail views Figs. 11,
12, and 13 I have shown means for lighting

and extinguishingalamp D', whichisarranged

behind the disk on the rear end of the sema-
In these ficures an electric
lamp - lichting device A’ is arranged in the
circuit 1 1 and an extinguisher D® for the
lamp D’ is carried by the armature-lever e.
When the solenoid D is energized by a train

" reaching a station-contact z and the semaphore

o

40

55

60

isthereby set to ‘“danger,” the current through
line 1 1 operates the lighting device A’ to
light the lamp D'. As a train passes out of a

station-section the brush «', contacting with

plate 2/, finds ground through line 2 2, ener-

oizes the magnet E, which attracts its arma-

ture ¢, and allows the semaphore-blade to drop
to the safety position. (Shown in dotted lines
in Iig. 10 of the drawings.) The movement

of armature ¢ draws the extinguisher D*over
45

the lamp and extinguishes the light.
“Operation: A train approaching the con-
tact-plate 2 of station 1, Fig. 1 in the direc-

tion of the arrow, if the track ahead is clear |
~will find the circuit-breaker at that station

closed and the semaphore-blade down, indicat-
. L ) )
ing ‘“safety.” As soon as brush ¢ contacts

with plate 7 the circuit 1 1 is closed and solen-
oid D energized, its core is pulled down, and

the semaphore is set to danger position, in

which it is held by the catch ¢ on armature-

lever ¢. At the same time solenoid N 1s en-
ergized and its core drawn in, and when the
finger ¢’ has passed over the plate ¢, the cir-
cuit 1 1 being thereby broken and the core
being forced forward by the spring p’, the

shaft 2 will be stepped the distance of one !

tooth of ratchet-wheel #»°, by which move-
mentthe fingers £ { will be separated, breaking

circuit of line 1 1 at that point, and at the
ingers 1" and tongue R’ will

same time the

f

]

indicating to an engineer on a passing train | be separated, breaking the circuit 2 2 and

leaving the magnet E deénergized, so that
lever ¢ will continue to hold the semaphore
at danger position. When the finger T
is moved from under the tongue R', as just
described, the tongue will spring inwardly

and contact with finger S, and thus establish

circuit for line 2 2’ through magnet M from
plate 4 at the far end of the block to ground
X.
+ before ground has been restored by the
passing off of the first train over plate 7,
its contact-finger ¢’ finds no ground through
station-cireuit 1 1. engine-magnet (x ceases
to be active, its armature drops on contact ¢’
to put magnet H into circuit through line 6 6
and tongue ¢ with the battery on the car.
Magnet H thereupon attracts its armature /
and shuts off the power-supply and applies
the brakes to stop the train. As soon, how-
ever,as brush o contacts with plate ¢° a ground

for station-circuit9 91is found by way of brush

&

When a following train reaches plate

710

75

30

a', engine-circuit 6 6, stop ¢, armature ¢, bat-

tery on car, and thence through 7 to ground,
and as the station-circuit 9" 9 passes through
solenoid N’ to ground the solenoid N will be
energized and the members of the circunit-
breaker stepped turther apart. The brushe’
of each successive engine passing out of the
block or section and contacting with plate 2’
finds ground through line 2 2 for restoringor
reéstablishing the circuit-breaker circuitsand

setting the semaphore to *“safety.” When an

engine having passed a semaphore-station re-
verses 1ts direction and starts back over the
track, the semaphores, circuit-breakers, and
annunciators which have been successively set
to ‘“ danger” and restored to ‘safety” as the
train progressed are now operated inthe same
manner by the engine traveling in the reverse
direction—that 1s to say, the engine sets the
semaphore in front to **danger” and restores

to ‘‘safety” the semaphore in its rear in

the following manner: At each semaphore-
station a set of contact-plates ¢° ¢* ¢° are ar-
ranged which are duplicates of the plates 2 ¢
7*, the plate ¢ being, however, arranged In
the rear of the plates 2° 2>, as shown. The
frame ¢ which carries the brushes ¢* o, of
which there are two sets, one on each side of
the engine, is movable from side to side and
has a tongue 0%, that engages with a worm §°
on an axle #® of the engine, so that accord-
ingly as the engine changes 1ts direction the
brushes will be moved to one side or the
other and will contact with the plates ¢ 2 2
or with the plates <°2" 2’, and the semaphores,
circuit-breakers, and annunciators will be op-
erated as before, but for an engine traveling
in the opposite direction to thearrow in KFig. 1.

Having described my invention, I claim—

1. The combination of a semaphore, an an-
nanciator and actuating mechanism controlled

by a leading train to set the semaphore to dan-

|.oer position and lock it in said position, and
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for separately actuating the annunciator by
following trains, and means whereby said sem-
aphore and annunciator are restored o nor-

mal position when the last train of the fol-

lowing trains passes off the block controlled
by sald devices, substantially as set forth.

2. The combination of a semaphore and its

actuatine mechanism, an annunciator and its
actuating mechanism, sald actuating mechan-
isms being arranged to operate together when
the semaphore is set to danger and safety po-
sitions, the semaphore-actuating mechanism
being idle or inoperative while in danger po-
sition, and its annunciator mechanism oper-
ative at all times by a passing train in either
1ts forward or backward motlon substantially
as set forth. *

3. The combination of a semaphore, electro-
magnetic devices including a circuit-breaker,
an annunciator controlled by said devices and
operating when said circuit-breaker is opened,
substantially as set forth. |

4. Thecombination of asemaphore,electric-
ally-controlled actuating devices for said sema-
phore, an annunciator, electromagnetic de-
vices for the annunciator separate from the
semaphore-actuating devices, circuit connec-
tions and contact—plates theretor controlled by
a passing traln, substantially as set forth.

5. The combmatlon of a station-semaphore
electromagnetic actuating devices, two sepa-
rate series of contact- plates and circuit con-
nections, an engine or motor-car having shift-
ing or movable contact devices for contact
with plates and automatically controlled by
the forward and backward motions of the en-
oine or car, substantially as set forth.

- 6. The combination of a semaphore ¢, so-

lenoid-actuating core d, for setting the sema-

phore to danger position, a locking armature-
lever ¢ for holding the semaphore in danger
position, an electromagnet for said locking
armature-lever, and circuit connections, sub-
stantially as set forth.

An engine having a closed circuit includ-

ing magnetic appurtenances and a ground

connection and contact-brush, and an open
shunt-circuit including magnetic devices, a
contact-brush and.ground connections, sub-
stantially as set forth. |

8. Anengineorcarhavinganormally closed
circuitincluding ground connections and a con-
tact-brush for opening such closed circuit,
and an open shunt therefrom including a con-
tact-brush and ground connections, substan-
tially as set forth. *

9. An engine or motor-car having a closed
circult including electromagnetic devices, a
contact - brush and a contact - stop for said
brush, an open shunt-circuit ineluding electro-
magnetic devices, a contact-brush and a con-
tact-stop for said brush in combination with
contact-plates along the line of way for vi-
brating or raising said brushes from said con-
tact-stops, substantially as set forth.

!

}
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10. An engine or motor-car having a nor-
mally closed circuitincluding electromagnetic
devices, a vibrating contact - brush and a
oround connection, an open shunt-circult in-
cluding electromagnetic devices controlling
the power-controlling devices for the engine
or motor-car, and a vibrating conftact-brush

and a wround connection, Substantlally as set

forth.

11. An engine or motor-car having a nor-
mally closed .circuit including an electromag-
net and a source of electric supply, a shunt-
circult, a vibrating contact- brush, contact
point or points for said brush for opening and

closing sald closed circuit, substantially as set

forth.

12. An engine or motor-car having a nor-
mally closed circuit including an electromag-
net, a source of - electric bupply, shunt-cir-
cult having contact point or points, a vibrat-

1ng brush for contact with said point or points

for opening and closing said closed circuit,
and power-controlling devices for the engine
or motor-car controlled by said magnet, sub-
stantially as set forth.

13. A railway having station electromag-
netic devices, circuit connections and contact-
plates, an engine or motor-car having a closed
circuit including a source of electric supply,
an electromagnet and contact polnt or points,
a vibrating contact-brush for opening said
closed circuit as the brush contacts with the

plates at the stations and power-controlling

devices under the control of said magnet, sub-
stantially as set forth.

14. Anengine or motor-car having a closed
battery or electrie circult, a power-controlling
device with magnetic appurtenances, a resist-
ance 1n sald battery or electric circuit control-

ling the switch of a separate or shunt circuit,

including the power-controlling magnetic ap-
purtenances for stopping the engine or train
when sald battery or generator circuit 1s in a
non-working condltlon, substantially as set
forth. ~

15. Arallwav-sl}atlon-sm‘nal circult-breaker
having a shaft »’, a non-conductor cylinder or
disk havmo' 2, conductor -strip £ mounted on
said shaft, contact-brushes &', 4* for said cyl-
inder or dlsk mtchet-wheels on sald shaft
engaging w1th armatures of electromagnets
M, N for alternately rotating step by step
the. shaft n, and circuit connections for said
magnets ::md contact- bruqhes substantially as
sef, torth

16. A raillway havmcr Stat10n electromaﬂ'—-
netic appurtenances In pd[‘tldl circuits, tr_'ack-
contacts therefor, an engine or car, power-
controlling devices thereon, a normally closed
electric circuit on sald car, an electromagnet
included in said circuit, an armature for said
magnet, connections between sald armature
and the power-controlling devices, and a con-
tact device included in said circuit and adapt-
ed to coact with the track-contacts.
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17. A railway having station electromag-
netic appurtenances in partial circuits, track-
contacts at the respective stations included in
circuits for predetermined forward and rear-

~ward stations, an engine or car, power-con-

trolling devices thereon, a normally closed

electric circuit on sald car, an electromagnet

included in said circuit, an armature for said
magnet, connections between said armature
and the power-controlling devices, and a con-
tact device included 1n said circuit and adapt-
ed to coact with the track-contacts.

~18. An engine or car having a normally
closed electric circuit, means for opening such
closed circuit, an open shunt-circuit there-
from, and means for closing said shunt-cir-

cuit, in combination with power-controlling |
devices on the engine or car, and electromag-
netic appurtenances controlled by said eircuits
to operate said power-controlling devices, sub-
stantially as described.

19. An engine or motor-car having a closed
electric circuit including an electromagnetic

5

device, means for opening said circuif, an open
shunt - circuit including an electromagnetic
device, and means for closing said shunt-cir-
cuit, in combination with devices along the
line of way for operating the said opening and
closing means for the respective circuits sub-
stantallv as described. |

20. Inanengine or motor-car, havmo" a NoY-

mally closed electric circuit mcluqu an elec-

tromagnetic device, means for opening said
circult, an open shunt-circult Including an
electromagnetic device, power-controlling de-
vices on the engine orcar under the influence
of said electromawnemc device, and means for
closing said shunt-mrcmt substantially as de-
scribed.

In testimony whereof I atfix my sw*nature in
presence of two witnesses.

SAMUEL D. STROHM.

Witnesses:
CHAs. F. VAN HORN
R. W. Vax STAVOREN.
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