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UNITED STATES PATENT OFFICE. 
JAMES G. O. COMBS AND ISAAC D. COMBS, OF HAROLD, MISSOURI. 

ELECTRICALLY-OPERATED RAILWAY signAL AND GATE. 
ISTo. 836,243. Specification of Letters Patent. Patenated Nov. 20, 3.906, 

Application filed April 20, 1906. Serial No. 312,874, 

To all uvhon, it may concern: 
Beit known that we, JAMES G. O. CoMBS 

and ISAAC D. COMBs, citizens of the United 
States, residing at Harold, in the county of 
Greene and State of Missouri, have invented 
certain new and useful improvements in 
Electrically-Operated Railway Signals and 
Gates, of which the following is a specifica 
tion. A. 

This invention relates to safety appliances, 
such as signaling means and barriers, for rail 
way-crossings or like dangerous places, the 
purpose being to provide novel actuating 
means for the safety appliances which are 
adapted to be electrically operated from 
any point or points in the length of the track 
from either approach and at any required dis 
tance from the crossing or like place to be 
safeguarded. 
The mechanism embodies a gate, an alarm, 

a signal, separate electric circuits including 
electromagnets as actuators, operating means 
for the several parts, and a plurality of cir 
cuit-closers adapted to be successively oper 
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of the parts. 
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ated to energize the electric actuators to ef 
fect movement of the different mechanisms. 

For a full description of the invention and 
the merits thereof and also to acquire a 
knowledge of the details of construction of 
the means for effecting the result reference 
is to be had to the following description and 
accompanying drawings. 

- While the invention may be adapted to 
different forms and conditions by changes in 
the structure and minor details without de 
parting from the spirit or essential features 
thereof, still the preferred embodiment is 
shown in the accompanying drawings, in 
which- y 

Figure i is a plan view of a railway-cross 
ing equipped with safety appliances con 
structed in accordance with and embodying 
the essential features of the invention. Fig. 
2 is a side view of the parts illustrated in Fig. 
1. Fig. 3 is a diagrammatical view showing 
the several eircuits, the electric actuators 
and the operating mechanisms. Fig. 4 is a 
detail perspective view of the signal, electric 
actuators, and operating mechanisms. 
5 is a detail view of the primary or eiectric 
setting-actuator, showingthenormai position 

Fig. 6 is a view similar to Fig. 
5 of the secondary or signal-operating electric 
actuator and the mechanism operated there 
by. Fig.7 is a view of the third orgate operat 
ing electric actuator and the mechanism oper 

Elg. 

or resetting electric actuator and the mech 
anism set in motion thereby for restoring the 
working parts to normal position. Fig. 9 is 
detail view of a circuit-closer and its mount 
ings and illustrating the manner of operating 
the same by the wheel of a moving train. 
Fig. 10 is a detail view of the switch for break 
ing the main circuit when it is desired to 
prevent their operation by a switch-engine, 
hand-car, or other vehicle not designed to op 
erate the mechanisms. Fig. ii is a detail 
perspective view of the gate-operating and the 
spective view of the setting and the signal-op 
erating mechanisms. 

Corresponding and like parts are referred 
to in the following description and indicated 
in all the views of the drawings by the same 
reference characters. 
The invention is shown as applied to a sin 

gle-track railway, although it may be adapt 
ed to a double-track, railway by slight modi 
fications, which will readily suggest them 
selves to the skilled artisan. 
As indicated most clearly in Figs. 1 and 3, 

the approach to the crossing is protected at 
each side of the railway 8 by means of a gate 
9, which may be of any pattern or make, said 
gates or protecting means being connected 
for simultaneous operation. A rock-shaft 

has connection with the gates, 9, so as to pro 
ject the same into operative position or with 
draw them to admit of unobstructed travel 
along the roadway when there is no imme 
diate danger passing the crossing. The gates 
9 are adapted to close into pockets provided 
at the sides of the track and closed by means 
of hinged covers 11, which are thrown up 
ward when the gates are projected and which 
close automatically when the gates are with 
drawn or folded. 

distances therefrom are arranged a series of 
circuit closers, the same being arranged to be 
operated by a convenient part of a train 
such, for instance, as the wheels thereof.- 
and for this purpose the circuit-closers are 
located adjacent to a rail of the track, as in 
dicated most clearly in Figs. 1 and 9. The 
several circuit-closers may be of any con 
struction, and being Substantially alike a de 
tail description of one will suffice for a clear 
understanding thereof. A contact-plate 12 

ated thereby. Fig. 8 is a view of the fourth 

throw the safety appliances out of action to . 

resetting mechanisms. Fig. 12isa detail per 

10 extends beneath the rails of the track and 

Åt, one side of the crossing and at different . 
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constitutes one terminal of a circuit, and a safety appliances. The switch 6 is located at spring-actuated pin 13forms the other termi 
nal. The plate 12 is preferably a spring to 
admit of its yielding according as the pin 13 
is moved downward a greater or less distance 
by the wheels of the passing train. À cap 14 
is fitted to the upper end of the contact-pin 
13 and telescopes with the upper end of a tu 
bular stud 15, fastened to the tie or other 
support. This construction prevents mois 
ture passing into the part 15 and reaching the 
circuit-closing elements and interfering with 
their successful operation. 
The circuit-closers at one side of the cross 

ing are indicated by the reference-numerals i 
2, and 3, and the corresponding circuit-closers 
at the opposite side of the crossing are desig 
nated by the reference-numerals 1, 2", and 
3. The circuit-closer 4, arranged at or near 
the crossing when operated effects a resetting 
of the parts and is actuated by trains passing 
in either direction. Electric actuators 1,2, 
3, and 4b. are included in electric circuits 
which are controlled by the respective cir 
cuit-closers, and such actuators preferably 
consist of electromagnets of proper strength 
to perform the function for which intended. 
The armatures or movable parts of the elec 
tric actuators are adapted to be connected 
in any manner with the respective mechan 
isms deriving movement, therefrom. The 
armatures of the electric actuators 1 and 4 
are dependent upon each other for positive 
movement, whereas the armatures of the 
electric actuators 2 and 3 are spring-actu 
mal position by means of springs a when their 
respective electric actuators are devitalized, 
as by breaking of the electric circuit there 
through. The main circuit is indicated by 
the reference-numeral 7 and contains a cur 
rent-generator 5 and a switch 6. The cur 
rent-generator may be either a battery or a 
dynamo-electric machine, and the switch 6 is 

45. of such construction as to admit of its opera 
tion by the engineer or fireman of a switch 

sk the main circuit when it is engine to brë 
not desired to operate the safety appliances 
at the crossing. The several electric circuits, 
including the respective circuit-closers and 
electric actuators, are designated by the ref 
erence-numerals 1, 2, 3, and 49 and by the 
reference-numerals 1, 2, and 3, the latter 
connecting the respective circuit-closers 1°, 
2", and 3 with the corresponding circuits 1, 
29, and 3. These several circuits are clearly indicated in the diagrammatical view, Fig. 3. 
The switch 6, as illustrated most clearly in Fig.10, comprises spring-contacts 16, a shaft. 

17, crank-handle 18, and arm 19, the latter 
projecting from the shaft 17 and adapted to 
come between the contacts 16, so as to close 
the main circuit or to be withdrawn from be 
tween said contacts to break the main-cir 

any convenient point to admit of breaking 
the main circuit when required, thereby per 
mitting the shifting backward and forward 
of a switch-engine without setting the safety 
appliances and restoring the same to normal 
position. The crank-handle 18 extends with 
in convenient reach of the engineer to admit 
of its ready operation from the engine while 
in motion. 
The ?????? means may be of any variety 

and, as illustrated, comprise a semaphore and 
an alarm, the semaphore embodying a light 
for observation at night and the alarm being 
of the type to be electrically operated. The 
signaling means, as shown, are mounted 
upon a post 20 at or near the crossing, so as to apprise persons of impending danger upon 
the approach of a train. The visual signal 
comprises a casing 21 secured to the upper 
end of the post 20 and provided in opposite 
sides with corresponding openings. Ashaft 
22 is suitably mounted within the casing and 
has secured thereto plates 23 , in which open 
ings are provided to receive plain and colored 
glasses, according to the system of signaling 
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in vogue along the railway to be equipped 
with the invention. A rod 24 connects the 
plates 23 with one arm of abell-crank 25, the 
other arm of said bell-crank being connected 
by a rod 26 with a crank-pin 27, fast to a rock 
shaft 28. The crank-pin 27 projects through 
its supporting-arm 29, so as to extend from 
opposite sides of said arm. The projecting 
end of the crank-pin extends across the path 
of a hook 30, which is normally held out of en 
gagement therewith by means of a crank-pin 
31, fast to a rock-shaft 32, and which rock 
shaft has a crank-arm 33 connected by rod or 

?? 5 
The hook 30 is con 

bar 34 with the armaisure 35 of the electro 
magnet or actuator 1. 
nected to the armature 36 of the electromag 
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net or actuator 2, and its outer end nor 
mally rests upon the crank-pin-31, by means 
of which it is held away from the crank-pin 27. Upon energizing the electromagnet or 
actuator 1 its armature 35 is attracted, 
thereby turning the rock-shaft 32 and with 
drawing the crank-pin 31 from beneath the 
outer end of the hook 30, and permitting the 
same to rest upon the crank-pin 27, so that 
when the electromagnet or actuator 2 is en 
ergized and its armature 36 attracted the 
hook 30 will engage with the crank-pin 27 
and rock the shaft 28 and operate both the 
signal and the alarm. This latter operation 
will be more fully described hereinafter. A 
crank-pin 37 is fast to the rock-shaft 28 and 
normally supports a bar or rod 38, connected 
to the armature 39 or the electromagnet or 
actuator 3, and when the shaft 23 is turned the pin 37 is withdrawn from, eiigagement 
with the part, 38 or moved to a position to ad 
mit of theouterend of said barorrod 38 fall 
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electro-magnet 3 its armature is attracted 
and moves the part 38 to effect operation of 
the gate or like part 9. A crank-pin 40, fast, 
to the shaft 10, extends across the path of the 
part 38 and is adapted to be engaged by a 
catch or stop-shoulder thereof to admit of 
operation of the gate upon closing the circuit 
inclosing the actuator 3. 
The resetting means for restoring the parts 

to normal position embodies a rock-shaft 41, 
having crank-arms 42, 43, and 44, the latter 
being connected, by means of a bar or rod 45, 
with the armature 46 of the electromagnet 
or actuator 4. A bar or rod 47 connects the 
crank-arm 42 with the crank-pin 40, the lat 
ter having a limited play in a slot of the part 
47 to admit of rocking movement of the shaft 
41 when the parts are in normal position 
without disturbing the same and also pro 
viding for proper movement of the gate-oper 
ating mechanism without producing any 
movement of the shaft 41. R bar orrod 48 
also connects the crank-arm 42 with the 
crank-pin 37 and is provided with a slot to 
admit of said crank-pin having a limited 
movement for substantially the same pur 
pose as the limited play of the crank-pin 40 
in the part 47. Abar or rod 49 connects the 
crank-arm 43 with the crank-pin 31 and is 
slotted to receive said crank-pin and admit 
of the same having a limited movement for 
the same purpose as the play provided be. 
tween the parts 48 and 47 and coöperating 
crank-pins 37 and 40. After the electro 
magnets 1, 2, and 3 have been actuated to 
operate their respective mechanisms the 
crank-pins 31, 37, and 40 will occupy a posi 
tion at one end of the slots of the respective 
connections 49, 48, and 47, so that upon ener 
gizing of the electromagnet 4 and rocking 
of the shaft 41 the several crank-pins will be 
moved to restore the rock-shafts 32, 28, and 
10 to normal position and at the same time 
returning the respective mechanisms and 
parts to an initial position. 
The alarm-circuit is indicated by the refer 

ence-numeral 50, which includes a circuit 
closer comprising the spring-contacts 51 and 
the arm 29, attached to the rock-shaft 28 and 
carrying the crank-pin 27. The arm 29 is 
either metallic or of such construction as to 
electrically connect the spring-arms 51 when 
the rock-shaft 28 is moved to set the signal 
and throw the gate - operating mechanism 
into position for actuation upon energizing 
the electromagnet 3. Normally the arm 29 
is withdrawn from between the contacts 51; 
but when the signal-operating circuit is 
closed and the electromagnet 2 energized 
the rock-shaft 28 is moved, thereby bringing 
the arm 29 between the contacts 5i and clos 
ing the alarm-circuit and at the same time 
setting the visual signal and bringing the 
parts of the gate-operating mechanism into 

stored to primal position by vitalizing the 
electromagnet 4, the alarm-circuit is broken 
by withdrawal of the arm 29 from between 
the contacts 51. 
In the practical operation of the invention 

a railway, equipped with safety appliances 
substantially as herein indicated is adapted 
to have the mechanisms operated in succes 
sive order as the train approaches the cross 
ing from either direction. When the circuit 
closer 1 or 1 is operated, the electromagnet 
or actuator 1 is energized and the rock-shaft 
32 moved so as to withdraw the crank-pin 31 
from beneath the hook 30 and admit of said 
hook resting upon the crank-pin 27, as indi 
cated by the dotted lines in Fig. 5. When 
the train reaches a position to operate either 
the circuit-closer 2 or 2, the actuator or elec 
tromagnet2 is vitalized and moves the hook 
30 and rocks the shaft 28, thereby setting the 
signal and the alarm and at the same time 
permitting the parts of the gate-operating 
mechanism to come into the coöperative re 
lation by withdrawing the crank-pin 37 from 
beneath the part 38 to admit of the catch or 
shoulder of said part 38 engaging with the 
crank-pin 40 to throw the gate into position 
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across the roadway upon energizing the elec 
tromagnet or actuator 3 when the circuit 
closer 3 or 3 is operated. As the train 
reaches the crossing or passes by the same 
the resetting circuit-closer 4 is operated, 
thereby closing the circuit through the elec 
tromagnet or actuator 4, with the result that 
the rock-shaft 41 is moved and all the parts 
returned to normal position to be again actu 
ated by the next train. To prevent a too 
rapid movement or overthrow of the rock 
shafts 28 and 32, a brake 53 is applied to 
each and consists of a spring arranged to ex 
pend its force against the shaft, so as to retard 
the movement thereof. 
Having thus described the invention, what 

is claimed as new is-- 
1. In safety appliances of the character 

specified, the combination of a gate, signaling. 
means, operating mechanisms for the gate, 
the signaling means and for throwing the 
arts of said mechanism into coöperative re 
:: a series of electric actuators included 
in separate circuits, and independent circuit 
closers for successively closing the circuits 
through the electric actuators whereby the 
several mechanisms are operated in rotation 
to set the mechanism to operate the signal 
and to project, the gate into working posi 
tion. 

2. In safety appliances of the character 
specified, the combination of a gate, signaling 
means, operating mechanisms for the gate, 
the signaling means and for throwing the 
arts of said mechanism into coöperative re 
ation, a series of electric actuators included 
in separate circuits, independent circuit 

65 working position. When the parts are re-closers for successively closing the circuits 
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through the electric actuators whereby the throwing the disengaged parts of the gate- 4o 
several mechanisms are oparated in rotation operating mechanism into operative position 
to set the mechanism to operate the signal and in turn embodying normally disengaged 
and to project the gate into working position, 
and a resetting mechanism embodying an 
electric actuator and circuit-closer for restor 
ing the working parts to normal position. 

3. In Safety appliances of the character 
specified, the combination of a gate, operat 
ing mechanism therefor çomprising parts 
normally disengaged, a signal embodying an 
electric circuit normally open, operating 
mechanism for the signal and for throwing 
the separateparts of thegate-operating mech 
anism into operative position, and a setting 
mechanism for throwing the signal-operating 
mechanism into proper coöperative relation 
for actuation at the proper time. 

4. In safety appliances of the character 
specified, the combination of ? gate, operat 
ing mechanism therefor comprising normally 
disengaged parts, a signal embodying an elec 
tric circuit, operating means for the signal 
and adapted to throw the disengaged parts 
of the gate-operating mechanism into work 
ing position and in turn comprising disen 
gaged parts, and a setting mechanism for 
bringing the disengaged parts of the signal 
operating mechanism into working condition, 
? several operating mechanisms being in 
cluded in independent electric circuits em 

35 

bodying circuit-closers which are adapted to 
be operated in rotation. ? 

5. In safety appliances of the character 
specified, the combination of a gate, operat 
ing mechanism therefor comprising normally 
disengaged parts, a signal, an electric alarm 
embodying a circuit-closer, operating means 
for the signal and alarm-circuit closer for 

parts, and a setting mechanism for bringing 
the disengaged parts of the signal-operating 
mechanism into coöperative position. 

6. In Safety appliances of the character 
specified, the combination of a gate, a signal, 
an alarm, a setting mechanism, operative 
mechanisms for the several parts including 
independent electric actuators and corre 
sponding circuits, and two sets of circuit 
closers for the respective circuits arranged 
upon opposite sides of the crossing to be ac 
tuated by a train approaching from either 
direction. 

7. In safety appliances of the character. 
specified, the combination of a gate, a signal, 
an alarm, a setting mechanism, operative 
mechanisms for the several parts including 
independent electric actuators and corre 
sponding circuits, two sets of circuit-closers 
for the respective circuits arranged upon op 
posite sides of the crossing to be actuated by 
a train approaching from either direction, a 
resetting mechanism for restoring the parts 
to normal position embodying an electric ac 
tuator, circuit and circuit-closer, the latter 
being common to the aforesaid two sets of 
circuit-closers so as to close the resetting-cir 
cuit after either group or set of circuit-closers 
have been operated. 

in testimony whereof we affix our signa 
tures in presence of two witnesses. 

JAMES G. O. COMBS. L. s. 
SAAC D. COMBS. i. s. 

Witnesses: 
LOREN TURK, 
J. R. MARSH. 
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