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UNITED I STATES 
CHARLES J. KINTNER, 

PATENT OFFICE. 
OF NEW YORK, N. Y. 

ELECTRIC RAILWAY. 

SPECIFICATION forming part of Letters Patent No. 700,129, datéd May 13, 1902. 
Óriginal application filed May 6, 1901, Serial No, 58,923, Divided and this application filed September 25, 1901. Serial 

No. 76,564, 

To all, whom, it muy concerra: ' . . . 
- Beit known that I, CHARLES J. KINTNER, 
a citizen of the United States, residing at New. 
York, in the borough of Manhattañ, county. 
and State of New York, have made a mew and 
useful Invention - in Electric Railways, of 
which the following is a specification. 
My invention is directed particularly to im 

provements in sectional-third-raill systems of 
electric railways, and this application. is in 
part a division of a prior application filed by 
me in the United States Patent Office On the 
6th day of May, 1901, and bearing Serial No. 
58,923, and has for its objects, first, to pro 
vide a system of this type in which the sec 
tional third rails or conductors normally dis 
connected from the curr?nt feeder or main 
are automatically connected to and discon 
nected from the same as a car or vehicle 
passes over the route and - to combine there 
with automatic signals, the entire arrange 
ment being such that front or rear end colli 
sions are avoided; second, to provide am elec 
tric-railway system of the sectional third-rail 
type with automatic signals so interconnected 
with the sectional third rails or conductors of 
the system that when any given sectional 
third rail or conductor is made alive signals 
will be displayed at the distant ends of the 
two adjacent sectional third rails or conduc 
tors and will remain displayed until the sec 
tional third rail or conductor which is made 
alive has been disconnected from the Current 
feeder or main as the car passes out of the 
section in either direction; third, to provide 
an electric - railway system with means for 
avoiding collisions at switches or side tracks 
where trains pass each other and to combine 
therewith automatic signals; fourth, to pro 
vide an electric-railway system with means 
for preventing a car from approaching within 
a definite distance from either end of a draw 
or turn bridge when the latter is moved from 
its normal or closed position and to combine 
there with automatic signals; fifth, to provide 
an electric-railway system with means forpre 
venting a draw or turn bridge from being 
moved from its normal or closed position af 
ter a car. has approached within a definite dis 
tance from either end thereof and to combine 
there with automatic signals; sixth, to provide 

(No model.) . || W 

| an electrie- railway system. of the sectional 
third-rail.type with signal apparatus opera 
tively . controlled by i electromotive : devices 
and to combine there with branch circuits and 
switches adapted to enable a lineman to test 
the signals at any and all times or to leave 
any signal set i temporarily at “danger;” 
seventh, to provide a sectional-third-raill sys 
tem which shall automatically afford absolute 
safety in the movement of cars or trains 
through the agency of devices, hereinafter de 
scribed, embodying all of the details of con 
struction shown in the accompanying: draw 
ings, the essential points of novelty of my in 
vention being particularly pointéd outin the 
claims at the end of this specificatión. 

55 

For a full and clear understanding of the 
invention, such as will enable others skilled 
in the art to construct and use the same, ref 
erence is had to the accompanying drawings, 
in which- . . . . . . . . - - . 
Figure1 is a diagrammatic view illustrating 

three complete successive sections of a third 
raill system: embodying my improvements, a 
car being shown in side elevational view 
passing over the central section, two of the 
signals shown at “danger,” two at “safety,” 
and the bases of the semaphore-posts which 
support the signals at the bottom of the draw 
ings with their tops broken away. Fig. 2 is 
a similar diagrammatic view illustrating fur 
ther features of my improvements embodying 
a side track, a turn-bridge, and a road-cross 
ing gate with automatic signals for use in con 
nection with said parts. Fig. 3 is a plan view 
of the features illustrated im Fig. 1, a cross 
ing road being shown in dotted lines, road 
crossing gates in closed position, and glowing 
signal-lamps being added to the structural 
feature of Fig. 1. Fig. 4 is an enlarged trans 
verse sectional view taken om the line 22, Fig. 
3, and as seen looking thereat from left to 
right in the direction of the arrows. Fig. 5 
is an enlarged sectional view taken through 
the upper part of one of the semaphore-posts 
and the hood or housing at the top thereof on 
the line ac ac, Fig. 6, and as seenlooking there 
at from left to right in the direction of the 
arrows, the two diametrically opposite posi 
tions of the semaphore-arm and signal-lamps 
being shown in dotted lines on the right and 
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left. Fig. G is a transverse sectional view 
taken on the broken line / y, Fig. 5, and as 
seen looking thereat from right to left in the 
direction of the arrows, this sectional view 
illustrating also the manner of supporting the 
main journal of the semaphore-arm, the pro 
pelling-motor for the semaphore and its in 
terconnected gearing and the manner of sus 
taining said parts all being shown in side elle 
vational view within the hood or housing. 

It is to be noted that I have illustrated the 
tram-rails and all of the conductors of the 
system which convey the working current to 
the motors on board the cars in heavy black 
lines and all of the switch-operating and sig 
naling circuits which convey the current to 
the switch-controlling magnets and to the sig 
nals in light black lines. 

Referring now to the drawings in detail, in 
all of which like letters and numerals of ref 
erence represent like or equivalent parts 
wherever used, and first to Fig. 1, 1 represents 
the current feeder or main connected to the 
positive pole of the power-house generator, 
(not shown,) and 4 one of the tram - rails, 
bonded in the usual manner andi connected 
to the negative pole thereof. 33 3, &c., rep 
resent the sectional third rails or conductors 
of the system, normally disconnected from the 
current feeder or main and connected at each 
end by conductors 7 7 to yielding conduct 
ing-terminals tº tº, &c., of the switches m' mº, 
m' mº being switch - operating magnets for 
causing the yielding terminals dº tº to be locked 
or connected directly or positively with the 
current feeder or main through locking-ar 
matures t tº t, t', &c., by short branch feeders 
or conductors 2 2 2 2, connected directly to 
the feeder. The electromagnets m' maº mn' mº, 
&c., are included in short branch circuits 10 
11, connected each at one end to a short cir 
cuit-closing rail or contact c or c', located 
near the ends of the adjoining third rails 3 
3, &c., and on opposite sides thereof, the 
other ends of said circuits being connected 
directly to the tram-rail or return-conductor 
4. 5 6 5 6 are signaling and releasing con 
ductors connected to the opposite ends of 
each sectional third rail or conductor and ex 
tending in opposite directions to the switch 
boxes at the ends of the adjacent sectional 
third rails or conductors, where they are con 
nected through branch conductors to the re 
leasing-magnets and signals and to earth or 
return, so as to constitute safety-circuits, as 
will be described later on. 

In Figs. 1 and 2 I have illustrated succes 
sively five complete third-rail sections, said 
sections being indicated by the letters A, B, 
C, D, and E. The car C is represented as 
passing from left to right in the direction of 
the arrow over the section IB. tir represents 
a flanged trolley-wheel resting upon the third 
rail 3, and 13 a conductor running there from 
to the motor IMO on board of the car, said 
motor being connected in the usual manner 
through a controller IK, as illustrated in Fig. 
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4, to the car-wheel v and to the tran-rails or 
return-conductor 4. IP P" Pº P3 P4 P5 repre 
sent semaphore-posts, and S S' Sº Sº, &c., 
semaphore-arms journaled in the top thereof 
and operatively connected each with a driv 
ing gear-wheel g, which meshes with a pinion 
p, carried by the armature-shaft of an electric 
motor M or M' or Mº, &c., said motors being 
each preferably provided with two pairs of 
field-magnets f f and f'f" and two pairs of 
commutator-brushes for the armatures there 
of, the windings of the pairs of field-magnets 
and their connections with the commutator 
brushes being such as to give to the arma 
tures rotary motion in opposite directions 
when used independently, as will be described 
in connection with the description of the mode 
of operation. 8899 represent pairs of branch 
conductors running from the ends of the con 
ductors 5 6 5 G and to the field-magnets fif 
andf"f" and also to signaling-lamps li l', sup 
ported by the short arm of the semaphore 
signals. 12 12 are return-circuits running 
from the lamps and the motors directly to the 
tram-rail or return-conductor 4. 24 24 24 and 
25 25 25 are branch circuits, and & & Is are 
switches for testing the signals or for setting 
the same to display “danger” temporarily, 
said circuits and switches being shown in 
dotted lines. 1 
The operation of the system as thus far de 

scribed is as follows: Suppose the car to be 
traveling from left to right in the direction 
of the arrow and passing over section B. Un 
der this condition current is flowing from the 
current feeder or main 1 through the branch 
feeder 2 to the locking-armature t, yielding 
conducting-terminal tº, branch conductor 7, 
third rail 3, to the flanged trolley or collector 
14, by the conductor 13 to the controller IK, 
(see Fig. 4,) motor IMO, car-wheels v, to the 
tram-rails or return-conductor 4, thus fur 
mishing current to move the car in the direc 
tion shown. At the same time current flows 
by the signaling and releasing conductor 5 
to the rear by conductor 8 to one coil of the 
releasing-electromagnet m, at the distant end 
of section A, adjoining. the third-rail section 
B, thence to the tram-rail 4 to the negative 
pole of the generator, thus magnetizing both 
legs of the magnet ºm in such manner as to 
hold the armatures t, t' in their upper posi 
tions. An additional branch current flows 
by the multiple or branch conductor 9 through 
the field-magnets f f, their corresponding 
pair of commutator-brushes and the armature 
of the motor min, by the return-conductor 12 
to the tram-rails 4 and negative pole of the 
generator, thus causing the armature to ro 
tate in this instance from left to right in the 
direction of the hands of a watch, thereby 
imparting motion to the gear-wheel g in a re 
verse direction, as shown by the arrow, and 
causing the semaphore-arm S to assume an 
exposed position at right angles to the post 
P, as illustrated in plan view at the extreme 
left-hand end of Fig. 3 and in elevational 
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view in Fig. 4. A multiple or branch circuit 
is also closed from the conductor 9 throagh 
the i lamp l and the return - conductor 12, 
thereby causing the lamp to glow and to in 
dicate “danger” through an opening o in the 
top of the semaphore-post. (See also Figs. 3, 
4, and - 5.) An additional branch circuit is 
also closed from the right-hand end of the 
third rail 3, over which the trolley tir is mov 
ing by the signaling and releasing conductor 
? to the distant end of the next section in ad 
vance, where the circuit connections through 
the branch conductors 8 and 9 are effected, 
in the first instance, to the left-hand coil of 
the releasing- magnet m, and im i the second 
instance to the field-magnets f"f" and arma 
ture of the motor Mº, and also through the 
lamp l' and by return-conductor 12 to earth, 
thus causing the locking-armaturest tº at this 
point to be held in their upper positions and at 
the same time causing the armature of the mo 
tor Mºto be rotated in a direction the reverse 
of the hands of a watch, thereby imparting 
motion to the gear-wheel g in the direction of 
the hands of a watch, as shown by the arrow, 
and elevating the semaphore-arm Sºto the po 
sition shown, pointing to the left, at the same 
time bringing the lamp l', which is caused to 
glow,in this instance opposite the openingo' in 
the signal-post. (See also Figs. 3, 4, and 5.) 
It will be apparent, therefore, that during 
the time the car is passing over the sectional 
third rail 3, upon which the trolley tir is now 
seen upon section B, no car can receive cur 
remt from a section in the rear nor can any car 
coming in the opposite direction receive cur 
rent from a section in advance, owing to the 
fact that both of the pairs of locking-arma 
tureS. m. at the distant ends of the sections A. 
and C are held in their upper or inoperative 
positions, as shown, and Out of the path of 
the free. ends of the 
minals tº tº tº tº, so that, should any train en 
ter section A from the left no working cur 
rent will be available, and in like manner 
should any train enter section C from the 
right no working current will be available. 
It will also be noticed upon examination of 
Figs. 3 and 4 that to any motorman entering 
the section. A from the rear the semaphore 
arm S " appears on the right, thus giving in 
dication i always of the fact that danger is in 
front; also, that to any motorman enteriñg 
section A in the opposite direction the sema 
phore-arm Sº appears on the right, thus giv 
ing indication always of the fact that danger 
is in front. When the car approaches the 
near end of section C, the fanged trolley tr 
closes the circuit between the third raill 3 and 
the corresponding circuit-closing raill c, there 
by conveying current from the live third rail 
through the conductor 10, magnet m' to the 
tram-rail or return-conductor 4, thus causing 
the yielding conducting-terminal tº at the en 
trance to section C to be drawn into its hooked 
or locked position. " At the same time cir 
cuits are closed through the signaling and re 

yielding conducting-ter-, 

shown in the drawings. 

S 

leasing conductors 5 and 6, with the third 
raill 3 between the sections C and D in each 
direction, releasing the i terminal tº, held by - 7o 
the locking-armature that the entrance of sec 
tion B, and displaying danger-signals at the 
entrance of section B in the rear and at the 
distant end of section D in advance, as be 
fore. 
sectional third rail in the rear and in advance 
of that over which it is at the time passing 
will be rendered dead or inert so long as said 
car remains upon the section and danger-sig 
nals will be displayed at the opposite ends of 8o 
the adjacent sections, the i semaphore - arms 
giving indication for day signals and the 
lamps for night signals. At the same time 
as each car enters a section the semaphores 
at the distant ends of the adjacent sections : 85 
are released and allowed to return by gravity 
to safety or normal position and the lamps 
cease to glow. N » . 
The conductors of the entire system, except 

the current feeder or main and the short 9 o 
branch feeders 2 2 and armatures t id, all of 
which are located in the switch-boxes, are 
normally without electrical current poten 
tial, and only those conductors have electrical 
current potential which are connected to the . 95 
current feeder or main through some ome 
of the conducting-terminals tº or tº, and also 
should any sectional third rail or conductor 3 
be left i connected to the current feeder or 
main through one of the yielding conducting- Ioo 
terminals tº or tº the locking-armatures tit" of 
the switches at the distant ends of the adja-T 
cent sectional third rails or conductors will 
both be held in their upper positions and the 
corresponding semaphore signals or lamps, Io5 
or both, be displayed, so that a motorman 
whose car is approaching in either. direction : 
will be given warning of the fact and his car 
will stop for lack of current if he fails to ob 
serve the signal as soon as it passes the same. I II o 
In order to run cars in a reverse direction 
over the same track, it is only required to re 
verse the reversible trolley trº, as Will be ap 
parent on inspection of Fig. 4 of the draw 
ings, by lifting it through the agency of an II 5 
operating hand - wheel i hv and - rotating it 
through an arc of one hundred and eighty de 
grees, then lowering it into "position, so that 
the flange is in a reverse position from that 

in this position, each time that it passes one 
of the switch-boxes. SB, sustained by the in- . 
sulator I, it will close i circuit to the proper 
one of the circuit-closing circuits c' and con 
ductors 11 to the corresponding magnet mº II 25 
and effect the proper connections for connect 
ing the sectional third rails or conductors in : * 
advance of the car as it operates the same. 
It will also be apparent that under no condi 
tion can a car leave a sectional third rail in II 3c 
either direction without disconnecting it from 
the current feeder or main after it has ad 
vanced a definite distance or passed the next 
switch-box, this' owing to the fact that - the 

1 

As the car advances, therefore, each 75 
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locking-armatures t, t' are always operated 
when either one of the coils connected to the 
signaling and releasing circuits 5 and 6 is con 
nected in circuit, each of said coils having 
sufficient magnetizing capacity to fully satu 
rate the core of the magnet. 

In Fig. 2 of the drawings I have illustrated 
a continuation of the system embracing ad 
ditional sectional third rails or conductors, 
switches, signals, &c., which are similar in 
all respects to those already described in con 
nection with Fig. 1. I have also illustrated 
in this figure, in section D, the application of 
my invention in connection with a draw or 
turn bridge, showing how collisions and ac 
cidents are avoided at these places. I have 
also illustrated in this figure of the drawings, 
at the extreme right-hand end thereof, how 
my invention makes it possible to use in con 
nection therewith automatically - controlled 
road-crossing gates, which shall prevent foot 
passengers and vehicles from crossing when a 
car has entered the section and which shall 
also give preliminary warning of that fact. 
Referring to this figure of the drawings in de 
tail, 14 represents a single side-track tram 
rail corresponding to the tram-rail 4 and pro 
vided with the usual switching arrangements 
(not shown) and 15 the corresponding side 
track third rail or conductoir, only one tram 
raill being shown in this figure of the draw 
ings and also in Fig. 1 for the purpose of 
avoiding unnecessary complications thereof. 

In Fig. 2 of the drawings, which, as before 
indicated, illustrates, in effect, a continuation 
of the system shown in Fig. 1, only two sets 
of switching and signaling apparatus for the 
systems are shown, the side track, as already 
described, and the turn-bridge tlb being lo 
cated in this section. The circuit connections 
to the switching-magnets, the yielding con 
ducting-terminals, the releasing-magnets, the 
signal-operating motors, and the lamps are 
the same as illustrated in Fig. 1, except that 
I provide additional circuit connections for 
the third-rail section D, embracing the side 
track and draw or turn bridge and also the 
road-crossing gate, as will now be described. 
14 represents, as before indicated, the tram 
rail for the siding, and 15 the corresponding 
third rail for the trolley. cº cºare the circuit 
closing rails or contacts near the center of the 
third-rail siding, similar to the corresponding 
circuit-closing rails c c referred to in con 
nection with Fig. 1, except that both of said 
circuit closing rails or contacts cº are con 
nected directly to a single safety and signal 
conductor 16, which branches and runs in op 
posite directions to independent coils around 
one leg of the core of each of the releasing 
magnets mil, m, and thence to the tram-rail or 
return - conductor 4. These coils might, if 
preferred, be placed around the central yoke, 
which joins the other two coils included in 
the releasing-circuits 5 and 6. tib represents. 
in dotted lines a draw or turn bridge, and 3 
that section of the third rail for the section 
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D which is carried or sustained by the bridge, 
the opposite ends of said rail, being adapted 
to make good electrical contact with contact 
plates e e at the opposite ends thereof when 
the bridge is closed, so as to constitute - one 
continuous third rail for the section D. It 
will be understood, of course, that correspond 
ing tram-rails are carried by the bridge and 
at the ends of the tram-rails 4 on opposite 
sides of the river or space to be bridged, to 
gether with a current feeder or main 1. The 
signaling and releasing conductors 5, 6, and 
16 are connected together by corresponding 
conductors and all inclosed in a cable located 
in the bed of the river. s' v' is a two-arm 
switch having its pivot-point connected by a 
conductor 17 directly with the current feeder 
or main 1 and its free end adapted to make 
contact with either of two contacting plates 
connected directly to a conductor 18, which in 
turn is connected to the safety and signaling 
conductor 16, the arrangement being such 
that when the bridge is closed the contacting 
part of the switch s' nv' rests in a central po 
sition with relation to the two contacts and 
óut of contact with both. i represents a 
switch-operating pin carried at one end of the 
bridge, and R is a locking-notch in the other 
end thereof adapted to receive the hooked 
end of the locking armature-lever when the 
bridge is closed, said armature-lever being 
under the control of an electromagnet lim, 
included in a branch circuit 20 between? the 
third raill 3 and the tram-rail or return-con 
ductor 4. sib is an alarm bell or signal lo 
cated in multiple circuit with the magnet 
lm and is adapted to ring or give an ad 
vance indication of danger when the third 
rail section D is connected to the current 
feeder or main at either end. mn' o' is an elec 
tric motor for moving the bridge, its arma 
ture being connected to a pinion geared with 
a large gear-wheel on the under side of the 
former, said motor being included in a cir 
cuit 21, one end of which is connected di 
rectly to the tram-rail or return-conductor 4 
and the other to the current feeder or main 
1. S v is the operating-switch, and PS is a 
pole-changing switch for reversing the direc 
tion of motion of the motor in a manner well 
understood by those skilled in the art. a, is 
an armature-lever located in the circuit 21 
and adapted to be operated by an electro 
magnet Sm, located in a branch circuit 19, 
connected at its opposite ends to the sectional 
third rail 3, which includes the bridge and 
the tram-rail or return-conductor 4. M 

Referring now to the road - crossing gate 
illustrated on the extreme right of Fig. 2 and 
also in duplicate in Fig. 3, G represents the 
gate, which is a swinging arm of the usual 
type pivotally supported to a post sº and 
provided with the usual weight on its shorter 
arm for restoring it to its upper or vertical 
position. This gate is operated by au elec 
tric motor located within the post sº and in 
cluded in a braneh circuit 22 between the 
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third rail 3 and the tram-rail or return-com 
ductor 4. lº is a danger signal or lamp in 
cluded in a múltiple branch circuit 23 around 
the motor which controls the movement of 
the gate, and sº uvº is a switch for disconnect 
ing the lamp when desired. This road-cross 
ing gate is located at the middle of the third 
rail section where the road crosses, as clearly 
illustrated in Fig. 3, where two such gates 
are shown in closed position. The operation 
of these features of the invention, as illus 
trated in Figs. 2 and 3, is as follows: Refer 
ring first to the draw or turn bridge, suppose 
the attendant to be turning the bridge from 
left to right in the direction of the i hands of 
a watch, as shown by the arrow, the switch 
Siv being closed and the motor. in o' effecting 
the movement as indicated. : At the instant 
that the ends of that part of the sectional 
third raill 3 carried by the bridge left the con 
tact-plates e e the pin i, carried at the left 
hand end of the bridge, acted upon the upper 
or left-hand arm of the two - armed switch 
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s' iv', causingit to be "snapped into the posi 
tion shown, with its free énd contacting upon 
the lower one of the two contact-plates. Con 
sequently a circuit was closed from the cur 
rent feeder or main 1 by the branch conduc 
tor 17, through the switch s' v', conductor 18, 
conductor 16 in opposite directions to the in 
dependent coils about the cores of the mag 
nets min, mm. At the same time multiple branch . 
circuits were closed through the signals lº lº, 
thus giving an especialindication of danger at 
the distant end of the section D. Should a car 
advance now in either direction toward the 
section D, danger-signals will be seen at lº lº. 
Should the - motorman fail to note the proper 
signal, no current will be received from either 
end of the sectional third raill 3 when his car 
passes the switch for effecting connection with 
that rail, for the reason that the locking-arma 
turest tº at both ends of this section are held 
out of operative relation with the yielding con 
ducting-terminals tºtº. Therefore the car will 
stop for lack of current and no working cur 
remt can bereceived until the armatures titºare 
released. On returning the bridge to its nor 
mal or closed position the pin i acts upon the 
lower or right-hand arm of the snap-switch 
s' v' and interrupts the circuit of the branch 
conductors 17 18. At the same instant that 
part of the sectional third rail 3 carried by 
the i bridge completes the circuit of the en - 
tire third rail for section D at the points e e, 
so as to make the third rail continuous. Co? 
sequently the locking-armatures it tº t tº at 
both ends of the section D wild be restored 
to their normal or operative positions and the 
danger-signals will cease to give indication of 
danger. In the event of a car passing the 
switch next adjacent to the bridge on either 
side thereof when the latter is open it will of 
course be understood that after the bridge is 
closed it will be necessary to operate in the 
proper direction - manually that one of the 
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permit the motorman to advance in the de 
sired direction. Should the bridge be rotated 
in a reverse direction, the switchs' iv' will ob 
viously close the circuit in a manner already 
described, its free end contacting with the up 
per one of the contact-plates. The bridge be 
ing closed, suppose now that a car enters see 
tion D. in either direction. . . The flange of the 

will close the circuitº through the closing rail 
N - * ... - M-K : * . | 75 

trolley acting in the manneralready described 

or contact c or c' and conductor 10 or 11 to the , 
proper switch, operating the magnet ºm’ and 

current feeder or main. When this is effect 
ed, current will flow from the third raill 3 of 
the section D through the branch, conductors 
20 and 19. between the third, rail and the tram - 
rail or return conductor 4, thus causing the 
electromagnet Ilm, to lock the turn-bridge tib 

connecting the sectional third raill 3 to the 8o 

through the agency of its armature-lever, also 
catusing the alarm-bell slb to be rung, continu 
ously or any other alarm to be given, so as to. 
warn the bridge attendant that a caris on the 
section. At the same time the electromagnet 
sm causes the armature-lever a to be drawn 
into its forward position, thereby interrupting 
the circuit of the motor ºm' o', so that should 
the bridge attendant attempt to operate the 
bridge by closing the switch Siv, he will be pre 
vented from doing so for three reasons: first, 
because the bridge is locked; second, because 
the source of power is disconnected, and, third, 
because a continuous alarm is given dif the 
fact that a caris on the section. Suppose now 
it is desired to have two cars pass each other 
at the siding 14. The first train to arrive 
upon the section D will of course maintain 
control of that section, and of the sections in 
the rear and in advance, as already indicated 
in connection with Fig. 1. When the car 
reaches the siding 14, it will be switched in the 
usual way upon said siding, and as it passes 
the center thereof the flange of the trolley tr 
in passing in either direction will close the 
circuit between the siding trolley-raill 15 by 
the conductor 16 to the electromagnets m m 
at the distant ends of the section, thereby re 
leasing the yielding terminals tº or tº, which 
had been connected to the current - feeder 
when the car entered the section. This will 
be effected as the car passes by the circuit 
closing rails or contacts cº by its momentum. 

It will be understood, of course, that the 
danger-signals, which are controlled by the 
sectional conductor of section D, will be re 
turned to “safety” when the proper terminals 
tº tº are released as the trolley passes the con 
ductor or contact cº. The car coming in the 
opposite direction may now advance and pass 
the car upom the siding. After it has passed 
out of the next section in advance in either 
direction, so that the semaphores have re 
turned to “safety,” the proper terminal tº or tº 
may be actuated in an adjacent switch-boxand 
the motorman may proceed on his way as be 
fore. 

terminals tº or tº in the proper switch-box to 1 " Referring now to Fig. 3, I will describe 
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the operation of the road-crossing gates. In 
this instance the car has just entered section 
B. The road-crossing gates G, as before in 
dicated, are both in the middle of the section. 
When the car entered the section, the third 
raill 3 was made alive, as has already been de 
scribed in connection with Fig. 1. Conse 
quently branch circuits were closed from the 
sectional third rail 3 through both of the mo 
tors in the posts sº sº, and multiple branch cir 
cuits were closed through the lamps lº lº, as 
will be apparent on inspection of Fig. 2. 
Therefore the motors caused both of the gates 
to be rotated to their lower positions and the 
lamps lº to glow continuously. As the gates 
descend alar?m-bells b (see Fig. 2) of well 
known patternare actuated continuously me 
chanically in the usual way, thus giving warn 
ing to foot passengers and persons on horse 
back or with vehicles that a car is entering 
the section. The gates G both remain closed 
and the lamps lº continue to glow until the 
car passes who?ly out of the section in either 
direction, when they are released by the act 
of releasing the sectional third raill 3 from its 
Connection with the current - feeder. Botlh 
gates therefore return to their normal or up 
per positions through the agency of weights 
in the usual manner. During the day-time 
the switches sº invº may be opened by a track 
walker, and it may here be added that in like 
manner similar switches might be provided 
in switch-boxes at the bases of the semaphore 
posts for emabling a track-man to disconnect 
the lamps during the day-time, such matters 
being Well within the skil of those versed in 
the art. 

Referring now to Figs. 5 and 6, I will de 
scribe in detail the construction of my novel 
Semaphore - signal, which is illustrated in 
these figures in en larged views. The sema 
phore-post is made properly of two broad fiat 
timbers located side by side and at proper 
distances from each other to admit of the free 
Swinging of the semaphore-arm S, said arm 
being supported by a shaft s, journaled at J 
in one side, of the semaphore-post and an 
additional journal-bearing J' in the hood or 
housing H. The shaft S is provided, prefer 
atbly, with ball-bearings for both journals. 
II is a hood or housing made, preferably, of 
cast metal and having two compartments, 
one for the signal-lamp and the other for the 
motor M, said hood or housing being secured, 
as shown, directly to the upper end of the 
semaphore-post by bolts or screws. Upon 
the shaft S is secured a large gear-wheel g, 
meshing with the pinion p of the motor M, 
the motor being secured, as shown, in the 
upper part of the hood or housing. D' is a 
door for the hood or housing hinged at its 
lower side near the bottom thereof and pro 
vided with a ledge II, adapted when the door 
is open to rest against a similar ledge IL', so 
that said door constitutes, in effect, a shelf 
for holding tools or materials for use in con 
mection with repairs, &c. A latch or lock 
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| for the door is provided, as shown, for the 
purpose of holding it in closed position. - d. is 
a wooden cross-arm secured at right angles 
to the upper end of the semaphore-arm and 
adapted when the latter hangs in its normal 
position to close the lower end of the hood 
or housing in such manner as to prevent 
birds or other animals from building nests " or 
otherwise interfering with the free operation 
of the signal. The signal-lamps l' l' are pref 
erably incan descent lamps of red glass. and 
are carried directly by the short arm of the 
semaphore, the wiring thereto being effected : 
in such manner as to allow the latter to move 
with absolute freedom and to assume when 
released its normal or vertical position, so : 
that it is absolutely concealed between the two 
sides of the postand so that the lamps are fully 
protected from all sources of destruction 
such as mischievous boys or meddlesome . 

O and o' are holes in the opposite : persons. 
faces of the two parts of the semaphore-posts 
and located below the cross-arm dl, when the 
semaphore assumes its normal position, one 
for the lamp l and the other for the lamp l', the 
arrangement being such, as will be apparent 
on inspection of Fig. 3 of the drawings, that 
when the semaphore-arm S is rotated in one · 
direction one of the lamps will be visible on one 
side only of the post and the other lamp when 
the semaphore is swung in the other direction 
on the other side only thereof. Such a sema 
phore is absolutely free from danger of being 
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clogged with snow, sleet, or ice, is kept nor 
mally concealed within the post, so i that it. 
maintains its original color and cannot be 
marred, defaced, or rendered inefficient. 
will also be apparent that by reason of its be 
ing normally always concealed and protected 
it will maintain the bright red color which red 
painted signals should maintain, and there 
fore be capable of always giving the best re 
sults. It will be understood, of course, that the 
motor M or other electromotive device causes 
the semaphore-arm to be raised to its extreme 
limit until the lateral edge thereof strikes the 
hood or housing H and will hold it in this po 
sition until demagnetized, at which time it 
will return by the action of gravity to its con 
cealed position. No claimis made in the pres 
ent application to this especial form of sig 
naling apparatus, and it is only shown herein 
to illustrate the preferred form of signal to 
be used in connection with my novel safety 
system of electric railways, nor is any claim 
made herein to the road-crossing gates and 
their operative connections. (Illustratedl in 
Figs. 2 and 3.) 

In Fig. 1 of the drawings I have illustrated 
in dotted lines a series of branch circuits 24 
25 and switches e, adapted to test the condi 
tion of the signals. These switches will of 
course be properly located in switch-boxes 
under lock and key at the base of the sema 
phore-posts IP P', &c., and it will be readily 
understood that by turning the switchs either 
to the right or left the motors and lamps are 
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ative condition of the signals. 

connected in circuit with the current feeder 
Or main, thereby giving evidence of the oper 

If it is desired 
to set any signal temporarily to indicate ““ dam 
ger,” this of course may be effected in the 
SE ME'. , : : : : : * * - 

I do not limit my invention to the especial 
details of construction illustrated in the ac 
companying drawings, and hereinbefore de 
scribed, as many of the features thereofare of 
a generic nature, and my claims are to be con 
strued as of the most generic scope in rela 

To illustrate, in place of the 
semaphore - arms S S' Sº Sº, &c., an alarm 
bell may be located in :: the hood or housing 
and actuated continuously by the motor Mor 
M', &c., so i long as the sectional third rail 
connected with said motor: is energized or 
umade alive, thus giving continuous audible 
signals, my claims being designed to be of 
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I claim, and desire to secure by TLetters 
of the United States, is— . . . . 

1. A safety system of electric railways em - 
bracing a current feeder, or main, a series of 
sectional third rails or conductors - normally 
disconnected there from and 
switching mechanism for positively connect 
ing said sectional conductors to the current 
feeder or main as a car or vehicle passes by 
or over the same; in combination with safety 
circits, two for each sectional, third rail o. 
conductor, said safety-circuits including de 

interlocking 

Patent 
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vices for releasing the interlocked; conduct 
ing-terminals of the switches and signaling 
devices, and so connected to the power-house. . 
generator as to be normally without electrical 
current potential, substantially, as described. 

2. A safety system of electric railways em 
bracing a current feeder or main and a series 
of sectional third rails or conductors.normally 

such scope as to include all such obvious modi- || disconnected therefrom; in combination with 
fied forms of signaling apparatus. interlocking switching : mechanism for posi 
Although I have illustrated "my invention | tively connecting said sectional third rails or 

of the third-rail type where the third rails or 
conductors 3 are supported by insulators. I, 
carried by the ties. T", (see Fig. 4,) the inven 
tion may obviously be applied in connection : 
with overhead or suspended conductors, such 
as are im well-known and general use, or the 
system may, if preferred, be a compound sys 
tem, where the overhead conductors are - di 
vided into sections through villages and the 
third-rail sectional conductors utilized in the 
country, all such obvious modifications being 
well within the skill of those versed in elece 
tric railways. 
I may. use any type of equivalent electromo 
tive devices for controlling the movements of 
the semaphore-arms—as, for instance, elec 
tromagnets, solenoids, &c. —such means being 
preferable when the semaphore-arms are light 
or substantially balanced by counterweights. 

I make no claimin the present application 
to a safety system of electric railways em 
bodying a current feeder or main, a series of 
Sectional conductors normally disconnected 
therefrom, switching devices for connecting 
said conductors to and, disconnecting them 
from the current feeder, or main, and releas 
ing-electromagnets included in circuits nor 
mally without current potential, the arrange 
ment being such that the sectional conductors 
immediately in the rear or front of any given 
sectional conductor may be rendered dead or 
inert, nor to the application of this princi 
ple in connection with crossing-tracks, turn 
bridges, and sidings or switches, as these fea 
tures constitute the subject - matter of the 
original application of which the present ap 
plication is in part a division, the present 
application being directed, in so far as this 
divisional feature is concerned, to the before 
mentioned features combined with the addi 
tional features of signaling mechamism. 
Having thus described my invention, what 

In place of the motors M ML', 

as applicable especially with electric railways i conductors to the current feeder or main and 
disconnecting them therefrom; together with 
a series of danger-signals, one for each sec 
tional third rail or conductor, said i danger-, 
signals being connected permanently in cir 
cuit with said sectional third rails or conduc 
tors, and all of the conductors of the system, 
except the current feeder or main, being mor 
mally without current. 
tially as described. W W 

3. A safety system of electric railways em 
bracing a current feeder or main, a series of 
sectional third rails or conductors i normally 
disconnected therefrom and switching mech 
anism having conducting-terminals for con 
necting said sectional conductors to the cur 
rent feeder. or main as a car or vehicle passes 
by or over the same; in combination with re 
leasing-electromagnets for the conducting-ter 
minals of the switches, the individual coils 
of said releasing-magnets being included in 
circuit with safety-circuits normally without 
current potential and running in opposite di 
rections and connected to earth and to the ad 
jacent ends of adjoining sectional third rails 
or conductors; together with signaling mech 
anism included also in the safety-circuits, 
substantially as described. 

4. A safety system of electric railways em 
bracing a current feeder or main, a series of 
sectional third rails i or conductors normally, 
disconnected therefrom and switching mech 
anism for connecting said sectional conduc 
tors to and disconnecting them from the cur 
rent feeder or main as a car or vehicle passes 
by or over the same; in combination with a 
series of safety - circuits, two for si each sec 
tional third rail or conductor, said safety-cir 
cuits being connected directly to the opposite 
ends of each of said conductors and i extend 
ing to the opposite ends of the sectional third 
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vices included in said safety - circuits, sub- ) anism for connecting said sectional conduc 
stantially as described. 

5. A system of electric railways emboracing 
a current feeder or main; a series of sectional 
third rails or conductors normally disconnect 
ed therefrom andl a series of electromagnetic 
switching devices for positively connecting 
and locking said sectional conductors to the 
current feeder or main as a car passes by or 
over the same; in combination with addi 
tional conductors normally without current 
potential and including electromagnetic de 
vices for releasing the conducting-terminals 
of the switches; together with signaling de 
vices included in circuit with said releasing 
devices for indicating the electrical condition 
of the sectional third rails or conductors, 
there being one such signaling device for each 
sectional third railor conductor,substantially 
as described. 

6. A system of electric railways embracing 
a current feeder or main, a series of sectional 
third rails or conductors normally disconnect 
ed therefrom, and a series of electromagnetic 
switching devices for connecting said sec 
tional conductors to the current feeder or main 
as a car passes by or over the same; in com - 
bination with additional conductors, two con 
nected to each sectional tilhird rail or conduc 
tor, said additional conductors including 
electromagnetic devices for releasing the con 
ducting-terminals of the switches and signal 
ing devices; said additional conductors being 
normally without current potential, substan 
tially as described. 

7. A system of electric railways embracing 
a current feeder or main and a Series of Sec 
tional third rails or conductors normally dis 
connected therefrom ; in combination with 
electromagnetic switching devices for con 
necting said sectional third rails or conduc 
tors to the current feeder or main ; together 
with electromagnetic releasing devices for 
disconnecting them therefrom and a series of 
danger-signals connected permanently in cir 
cuit with the sectional third rails or conduc - 
tors, the circuits including the danger-signals 
being normally without current potential, 
substantially as described. 

8. An electric-railway system embracing a 
current feeder or main; a series of sectional 
third rails or conductors for a main track nor 
mally disconnected from the current feeder 
or main, and a siding having a third rail or 
conductor electrically connected with one of 
said third rails or conductors; in combination 
with switching devices for connecting the sec 
tional conductors to and disconnecting them 
from the current feeder or main; together 
with signaling devices, and circuit connec 
tions between the siding third rail and the 
aforesaid switching devices, substantially as 
described. 

9. A safety system of electric railways em 
bracing a current feeder or main; a series of 
sectional third rails or conductors normally 

tors to the current feeder or main and discon 
necting them therefrom as a car or vehicle 
passes by or over the same; in combination 
with a drawbridge carrying a sectional third 
rail or conductor and circuits and circuit com - 
nections between the same and one of the sec 
tional third rails or conductors; together with 
signaling mechaáhism operatively included in 
circuit with the sectional conductor adjacent 
to the bridge and with the current feeder or 
main, substantially as described. 

10. An electric railway including a draw or 
turn bridge therefor; in combination with cir 
cuits and circuit connections so arranged that 
when a car approaches either end of said 
bridge within a definite distance the latteris 
locked or held so that it cannot be disturbed 
until after the car has crossed the bridge; to 
gether with one or more signals for giving 
continuous indication of the fact that, a car 
is near or upon the bridge, substantially as 
described. 

11. An electric railway of the sectional 
third-rail type embracing a current feeder or 
main ; a series of sectional thirdi rails or con 
ductors; switching devices for connecting the 
Sectional conductors to the current feeder Or 
main and signaling devices for indicating the 
electrical condition of the sectional third rails 
or conductors; together with branch circuits 
and switches adapted to connect the signal 
ing device directly with the current feeder or 
main, or to maintain the same in temporary 
connection therewith, substantially as de 
Scribed. 

12. An electric railway embracing a, cur 
rent feeder or main; a series of sectional third 
rails or conductors normally disconnected 
therefrom; a series of semaphore-signals op 
eratively connected with electromotive de 
vices for controlling their movements; in com 
bination with branch circuits and Switches 
adapted to connect the electromotive devices 
directly with the current feeder or main, sub 
stantially as described. 

13. A system of electric railways embrac 
ing a current feeder or main, a series of sec 
tional third rails or conductors normally dis 
connected there from, and a series of switch 
ing devices for connecting said sectional con 
ductors to the current feeder or main as a car 
passes by or over the same; in combination 
with additional conductors, two for each sec 
tional third rail or conductor, said additional 
conductors including electromagnetic devices 
for releasing the conducting-terminals of the 
switches and electromotive devices opera 
tively connected with semaphore-signals, sub 
stantially as described. 

14. An electric railway embracing a cur 
rent feeder or main; a series of third rails or 
conductors normally disconnected therefrom; 
a series of switching devices for connecting 
said sectional conductors to and disconnect 
ing them from the current feeder or main; a 

disconnected therefrom and switching mech- i series of releasing-circuits operatively con 
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nected with the switching devices and per 
manently in circuit with the sectional con 
ductors;in combination with a series of sema 
phore - signals operatively connected with 
electromotive devices included in the before 
mentioned releasing-circuits, said semaphore 
signals being adapted to move in opposite di 
rections, substantially as described. 

| 

In testimony whereof I have signed my 
name to this specification in the presence of Io 
two subscribing witnesses. 

CHARLES J. KINTNER. 
Witnesses: 

JAMES - P. J. MORRIS, 
M. F. KEATING. 

  


