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Lo all whom it may concern.: -

Be it known that I, Cuarves J. KINTNER,
a citizen of the United States, residing at
New York, borough of Manhattan, county

and State of New York, have made a new

and useful Invention in Safety Systems of
Hlectric Railways, of which the following is
a specification. ' ' | -

My invention is directed to improvements
in safety appliances generally for railways,
but particularly applicable to electric rail-
ways of the third rail type, and it has for its
objects, first, to prevent either front or rear

“end collisions through the agency of means

carried by the cars and means located at
intervals beside the track, through the con-
joint action of which a car or train is auto-
matically stopped in the event of its ap-
proaching too near another car or train pre-
ceding it; or, in the event of another car or
train approaching too near to a car or train
coming from the opposite direction. Second,
to provide means whereby any particular

~part of the third rail or working eonductor
29

may be temporarily disconnected from said
third rail or conductor and tested, repaired
or replaced without delaying traffic. Third,
to provide a system of electric railways with

two sets of sectional working conductors or
third rails located parallel with the tram

ralls and to combine therewith switches

- ' ] * . b
conductors or third rails mav be intercon-

nected with each other in any desired way
and to the power house generator, in such
manner as to make the system as flexible as
possible. Fourth, to provide an electric rail-
way system with a set of sectional controlling
conductors for automatically controlling the
stoppage of a car or train and to combine
therewith switches and circuit connections

whereby the lengths of such sectional con-

ductors may be varied at pleasure so as to
suit the conditions of traffic. Fifth, to pro-
vide a-raillway system with means in the
nature of automatic train control apparatus

carried by a car or train of cars, and one or !

more stop devices located beside the road-
way and in close proximity to the car or train,

at points ordinarily inaccessible to persons !

passing over the roadway, said stop devices
being operated in one direction by an electro-
motive device and in a reverse direction by
eravity and normally housed or concealed

and adapted to be moved into operative |
relation with the train control apparatus.

Sixth, to provide a car with train control
apparatus located on each side thereof and
two manual controllers for the motive powes
located at opposite ends of the car; together
with stop devices located on opposite sides
ol the roadway and in close proximity there-
to, whereby a car may run in opposite direc-
tions and be automatically stopped no mat-
ter i which direction it may be moving.
Seventh, to provide an electric railway car
with combined manual and automatic means
of control mechanically disconnected from
cacn other, and stop devices located beside
the track, said stop devices being adapted,
when actuated by the presence of a preced-
ing car, to effect the operation of the auto-
matic control apparatus upon the following
car, there being two sets of such combined
manual and automatic means on each ecar.
lighth, to provide an electric railway sys-
tem with combined electrical and gravity
actuated stop devices held normally out of
operative relation with a controlling device
carried by a car, and to combine therewith
means tor manually and automatically set-
ting said stop devices for operation.

For a full and clear understanding of my
mvention such as will enable others skilled
m the art to construct and use the same,
reference is had to the accompanying draw-
mgs, i which— -

Figures 1 and 2, of Sheets 1 and 2, when
placed end to end with Fig. 1 on the left,
represent diagrammatically an electric rail-
way system eimbodying a number of the
features of my invention and a car in plan
view traveling thereover; Fig. 3 being an
enlarged diagrammatic view illustrating the
tram-rails, the third rails, the circuit connec-

' tions to the motors on board of a car, the

contact shoes or current collectors therefor,
the train-pipe and brake controlling mechan-
ism of an air-brake system, the controllers
i01 the motors, the lamps for illuminating
the car and a pair of switches located prefer-
ably on the roof and cn opposite sides of the
car; a signal post and operating arm for the
purpose of effecting the automatic stoppage
of the car being shown in plan view beside
the track. Kig. 4 is a side elevational view
of one of the signal posts and, Fig. 5 is a ver-
tical longitudinal sectional wview thereof
taken on the line X—X Fig. 4 and as seen
looking thereat from right to left in the
direction of the arrows, a signal lamp being

| shown in dotted lines on top of the post.
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Fig. 6 is a detail plan view illustrating in full
and dotted lines the operation of the train
control apparatus which effects the stoppage
of the car or train. I'ig. 7 1s a transverse

sectional view, taken on the line V—V 11g. 3

showing  the train control apparatus and
iJustrating also the operative connection
thereof with the valve which connecis the
train-pipe of the air-brake mechanism to the
main air reservoir, not shown. Ifig. 8 13 an
enlarged sectional view taken through Kig. 7
on the line Y-—Y illustrating the exhaust
valve of a well known type of air-brake
mechanism, such as the Westinghouse, and
its connection with a branch of the tran-
pipe. Fig. 9 is a sectional view taken
through Kig. 7 on the line Z—7Z. Iigs. 10
and 11, of Sheets 4 and 5, when placed end
to end with Fig. 10 on the left, illustrate the
application of my invention to a single
track; two cars in plan view ‘being shown as
approaching each other from opposite direc-
tions, and the semaphore posts being also
shown in plan view, these iigures 1llustrating
how I prevent front or head-on and rear-end
collisions.

Referring now to the drawings i detail m
all of which like characters of reference rep-
resent like or equivalent parts wherever used
and first to Figs. 1 to 9 inclusive, Sheets 1, 2
and 3, placing Fig. 1 on the left of ¥1g. 2, r, »,
represent the tram-rails of an electric rail-
way; D a power house dynamo having its
negative pole connected thereto, the positive
p{)fe thereof being connected through a switch
S? to the working conductor or third rail f,
preferably about 15 inches therefrom, which
1in the present instance I have shown as be-
ing divided into four sections. !, * 1s a
similar conductor or third rail located atthe

game distance from the other tram-rail r and

divided also into sections, the section on the
extreme left at the power house generator
being provided with & switeh 9® for connect-
ing it to the positive pole thereof. The first
section of this system extends {rom the
power house generator to the vertical broken
arrow 2; the second section extending from
the arrow 2 to the arrow 3 and the third sec-
tion extending from the arrow 3 to the arrow
4, and so on throughout the system. 5,5,,
are rotary conducting switching arms lo-
cated at the adjoining ends of the respective
secticns and adapted to make good electrical
contact with oppositely disposed pairs of a
series of switching contacts p, p, ', p*, P, P°
said switches being of the “‘sun flower” type
and the arrangement such that both sets of
sectional conductors may be connected to-
gether in any desired order, as will be more
particulary described later on. s, s, s, s,
s, s* are switches connected at their pivotal
points directly to the sectional third rails ¢,
f* and adapted to contact through curvi-

or operatin

signals are required.

915,189

switching contacts 93, p, p% p* the lower
witches shown in the drawings being also
adapted to contact with the contacts p°, 7,
»°, when turned to the extreme left, so as to
connect the adjoining sectional third rails 70
1, ¢ in series. P, P, P are signal or sema-
phore posts shown in enlarged view in Figs.
4 and 5, and A, A, A are combined semaphore

o arms, in the nature of stop de-
vices pivotally secured in said posts and 75
provided each with a pulley operatively con-
nected by a chain or cord to a vertically ar-
ranged sliding solenoid core of a solenoid M,
the coils of which are connected in circuit
with the conductors w, w, w, which m turn 80
are connected on one side to the contacts
p®, 0%, 1* and on the other to one of the tram-
rails . The semaphore posts P, P, 7, are
all located at the same distance from the
tram-rails, and the semaphore arms whicn are 85
pivotally supported in the upper ends there-
of are all at the same height above the track
and so arranged that their free ends when
exposed will be at equal distances from the
track and in the same plane with relation 90
thereto for a purpose to be hereinafter de--
scribed. I, L, L are signal lamps connected
each in a multiple branch of the conductor w
and designed to give night signals or to be
used 1n tunnels or other places where Light 95
Audible signals, such
as tap bells, electrically actuated, may ve
substituted in place of signal lamps L. S,
St St oaye stop switches which ave connected
on one side directly to the third rail £ and 100
adapted to contact at their free ends with
the sectional third rails # for the purpose of -
manually setting the signals and effecting
the stoppage of cars or trains; sald switches
and the switches s, st being preferably located 105
within the semaphore posts and accessible
only to authorized persons by lock and key
through a door near the base thereof. H'is-
a hook at the lower end of the solenoid core
and R a ring secured within the base of the 110
semaphore post, the function of these parts
being to manually set the semaphore arms
A to their exposed positions, as shown in
dotted lines, when 1t 1s desired to do so, in
the event of the current having ceased to 115
flow through the solenoid M when a switch
St has been operated or when 1t 1s desired
to leave any of the semaphore arms pet-
manently exposed. G is a bearing block
at the upper edge of the opening through 120
which the semaphore arm moves for aflord-
ing a good bearing or leverage to the arm
when operating the switching arms, as will
be described later on. O represents a car
shown i plan view passing over the section 125
2-—3. S% S* are operating arms located on
opposite sides of the car and preferably ahove
the roof thereof and extending to the right
and the left, so as to be located in the path of

linear contact bars at their free ends with | the semaphore arms A when the latter are 130
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- drawings I denominate as double or duplex
shown in dotted lines Fig. 5 and as shown | switches the same constituting train control
m full lines in Fig. 3. | devices or appearatus, with the conducting
Referring particularly now to Fig. 3 1 will switching arms &° so arranged that either of
describe the operative apparatus carried by | the switehimg arms S* may assume either of 70
a car for elflecting the automatic stoppage | two positions; namely, they may be so ar-
thereof in the event of its approaching too | vanced that the free end of either of them
near to a preceding car, the working con- | may be in the outer or exposed position,
ductors or third rails ¢, ¢ and tram rails » r, | while the other end thereof is in the inner or
being relatively located as before. !, (* unexposed positien, as more particularly 75
Uty OF represent pairs of contact shoes or cur- | illustrated in Igs. 10 and 11 of the drawings
rent collectors at opposite ends of the car or | wherein two cars are shown and the eirenit
train and on opposite sides thereof, the shoes | relations maintained through both switches.
G, C* resting on the third rail ¢ and the shoes ' D' represent the usual manual con-
C?, C* upon the sectional conductors or third | trotlers for the motors and 1, 14 1t the 80
rails #*, #* when passing thereover. Said | lamps for lighting the car, the usual switches
shioes are connected to each other and to the | for connecting the lamps in circuit and for
‘motors, controllers and switches by a series | connecting and disconnecting the controilers
of conductors w', w' the circuit running to being shown. The circuit arrangement of
the motor including in series two yieiding | the motors and controllers with relation to 85
conducting switching arms S5, S° the [ree series multiple or multiple series control, such
ends of which rest upon metal contacts ¢, ¢, ¢, | as are now m general use, might of course bhe
(see ¥Fig. 7). Said switching arms are se- | eFected in any cesired manner, this being
cured to a pivot rod d journaled in the top & | well within the skill of those versed in tha
of the car and each operatively connected to | art and constituting no part of the present 90
the switching arm S* adapted to extend, | invention. As herein illustrated the front
when the switches are in proper position, | motor of the car moving m the direction of
outward m each direction, in the path of the | the large arrow is shown as in cireuit through
semaphore arms or stop devices A. The | its confroller D' and the rear motor is discon-
lower end of each of the pivot rods d is oper- | nected at the switch for its controller. 95
atively connected to an exhaust valve d' in 1|  The train control apparatus lustrated in
a valve-seat V having an exit P2, said valve | detail in if1gs. 6, 7, 8 and 9 of the drawings is
being located in a branch P* of the main | shown in ig. 3 as being operatively con-
tram pipe P' connected to the main air- | nected in circuit with the motors, the motor
chamber of a well known system of air- ! controllers D', D and mechanically connect- 100
brakes; I being the auxiliary air-chamber, | ed with the air brake apparatus, there being
I the triple valve and B the brake cylinder | two sets of such apparatus located on oppo-
of the amr-brakes adapted to apply brake | site sides of the car with the exposed operat-
pressure through the brake-bars 1! and shoe | ing arms extending outward be vond the
brakes to the car-wheels W, W at the oppo- | sides of the car so as to aaapt them for opera- 105
site ends of the axles A*, A, these features | tion by stop devices located on opposite sides
being not substantially different from those | of each track where a double tracik system 1s
found in the well known Westinghouse rail- | emploved, the arrangement being such that
way air-brake systems, my improvement in | a car may be run in either direction and au-
the present instance contemplating merely tomatically stopped. This train control ap- 110
the application of a switch so arranged that | paratus, it will be observed, is mechanically
‘the arm S* when acted upon by one of the | disconnected from the motor controllers 1523
exposed semaphore and operating arms A | D', but electrically connected in cireuit
- will automatically break the cireuit to the therewith, whereby the automatic control of
motors and, at the same time, exhaust the | a car or {rain is wholly independent of the 115
air from the train-pipe P* so as to apply the | manual contrel thereof, no matter in which
brakes in a well known manner. ¥ isa rec- | direction it may be moving. The stop de-
tangular shaped metal block attached to the | vices shown in the drawings and particularly
rod ¢ and adapted to rotate between the free | in figs. 4 and 5 as semaphore arms A are
ends of two strong leaf springs ¢, ¢, in such | normally housed and at points 1n the signal 120
manner that when the arm S*is turned as it | posts P sutliciently far above the roadwayv
comes mto contact with a semaphore or | to prevent malicious persons irom tampering
operating arm A it will snap suddenly into | therewith, the arrangement being such thag
its extreme left or right-hand position, as | neither human agenctes or the elements, in
shown in dotted lines in Fig. 6, thereby | the nature of snow, sleet, rain or wind, can 125
breaking the motor circuit with a snapping | under ordinary circumstances prevent their
action and fully opening the valve d' (see | operation or in any way interfere therewith.
also Fig. 8.) - Such stop devices as have heretofore been in
The parts hereinbefore described and par- | general public use are ordinarily located in
ticularly illustrated in Figs. 7, 8 and 9 of the | the roada-bed, or i carried by signal posts are 1360
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so exposed as to render them subject to the
actions of the weather, thereby offermmg o
possibility of failure, as, for instance,
through the collection of i1ce upon the ex-
posed stop, whether located 1 the road-bed
or at points inaccessible to trespassers. -
The operation of this form of the appara-
tus is as follows—The car T is supposed to ve
passing over section 2-—3 from lett to right
in the direction of the arrow beside 1t.  Cur-
rent is flowing from the power nouse dynaimo
D through the switch S by the third rail
switching arms S, 5, B, and contacts p, p, p,
in series relation, so that in the present in-
stance, as shown, the third rail ¢ 1s In eirect
one continuous conductor or third rail from
the power house over the entire route, or to
such points as additional sub-feeders are
connected thereto in the usual way. The
current, therefore, flows by the contact shoes
Ct, Ct (see Tig. 3) through the series of con-
ductors w', w* on board of the car to the
lamps L4, front axle A!, wheels W, W, tram-
rails 7, back to the power house, a branch
thereof flowing by way of the two condueting
switching arms S°% S° to the front controller
Dt through the motor and the wheels W, W
to the tram rails. Still another branch of
the current flows by way of the current col-
lectors C?, C? to the sectional third rail ¢, on
the opposite side of the track and Irom
thence by the switch s at the rear-end of the
section 2—3, one branch passing by the con-
tact p*, conductor w solenoid M (see Kig. &)
to the tram-rail r; another branch passing
by the contact p* through the lamp L giving
visual indication for night use of the fact
that the car Cis on the section 2—3. The
semaphore arm- A is therefore raised to its
elevated position, as shown in dotted tines mn
Fig. 5 and full lines in Figs. 1 and 3, by the
action of the solenoid M, thereby causing the
free end thereof to be moved into the path of
one of the train control devices or switehing
arms 9%, S* (see Fie. 3); consequently, a mo-
torman of any car passing over the section
hetween the power house generator and the
entrance to section 2—3 will be made aware
of the fact that there is a car on the preceding
section by the danger lamp L and also by the
semaphore arm A. Should he fail to ob-
serve the danger signals and run past the
same, the arm S, as 1s obvious on mmspection
of Fig. 3, will come 1nto mechanical contact
with the semaphore arm A, thereby rotating
sald arm S* rear-ward to such an extent as to
effectually rupture the motor circult, and
also at the same time turning the valve d' n
the valve-seat V of thé branch train-pipe P?
into its open position, so as to exhaust the
air from the main train-pipe and allow the
triple valve If in the auxiliary air-chamber I
to so act, as 1s well understood by those
skilled in the art of air-brakes, as to apply
the air brakes through the agency of the

015,189

' birake cylinder B and brake-rod E'; conse-

quently the car or train will be immediately
automatically brought to a stop. HEach s1g-

nal or semaphore post P, P, P should prefer-
ably be placed a sufficient distance to the

left of the entrance of its section to enable
the car or train to be brought to a dead-stop
before the front contact shoes C!, {? reach
the entrance of the next section in advance,
as clearly indicated in Figs. 10 and 11 of the
drawings. Should it be desired at any time
to stop a car at any one of the pomts 2, 3 or
4, it is only necessary for an authorized per-
son, as a station-master, track-walker or line
repairer, to open the locked door at the base
of the semaphore post and turn the corre-
sponding free end of the switch S'on to 1fs

contact, thereby closing the circuit from the

third rail or conductor ¢ directly to the solen-
oid M of that particular semaphore signal,
thereby bringing the semaphore arm A into
the position indicated in dotted limes. The
same effect may be obtained by mechanically
locking the'solenoid core in its lower position
through the ageney of the hook H! and ring
R. Should it at any time be desired to
make the signaling or operating sectional
conduetors it of greater length than those m-
dicated in the drawings, this may be eliected
by turning any switch s into its extreme left-

hand position so that the curved contact

plate at its free end rests only upon the con-

tact p°®, thus connecting two sectional con-

ductors together and at the same time dis-
connecting the solenoid M and lamp 1L for
the particular section to which 1t belongs.
in this way two or more of the sectional and

signaling or operating conductors ¢ may be

interconnected in series so that the lengths
of such sections may be varied at will; leav-
ing it always within the power, however, ot
an authorized person to stop a car or train at
any intermediate points through the agency
of the mechanically applied means, in the
nature of a hook H' and ring R, as illustrated
in Fig. 5 and as hereinbefore described.

I will now describe how the sectional
working conductors or third rails £, ¢ and
signaling or operating conductors ¢, ¢ may

be varled as to their respective relations 1n

such manner as to enable authorized per-
sons to test any one of such sectional work-
ing conductors as may be desired, or to make
repairs thereon. To this end 1 provide
switches s', s' operatively connected to the
sectional conductors or third rails ¢, ¢, which
are the duplicates of the switches s opera-
tively connected to the conductors or third
rails #, #. 1 also provide switching con-
tacts p°, p* operatively connected to the
first-named switching contacts p*, p*.  Sup-
pose that it is desired to test that section of
the working third rail or conductor ¢ be-
tween the points 3 and 4, Iig. 2. TThe
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tion and the switches s, s at the rear end of
the section are turned into the positions

the direction of the flow of the current from
the left the sectional conductor # between
the points 3 and 4 becomes a part of the
working third rail or conductor ¢, CONVeving

!

current to the working conductors and

lamps as before through the contact shoes
or current collectors C* (see Fig. 3) and the
sectional conductor ¢ which is now normally
dead will, when a car passes over the section
3—4, convey current through the upper
switch s* and the conductors w, w, to the
solenotd M of the semaphore and the lamp
L the same manner as before, it being
apparent that the connections have been
simply reversed for the two conductors ¢, ¢,
and the lower switch s disconnected from
the contacts p?, p*, so that at any time-when
there 1s no car traveling over the section
3—4 autnorized persons may test, repair, or
effect such changes as may be necessitated
upon the sectional conductor ¢; as, for in-
stance, the removal of ice, or do anything
which 1t would be dangerous to do if this
conductor were connected directly to the
working conductor or third rail, it being
obvious, as before indicated, that the work-
g current is now flowing continuously over
the interconnected sections of the third rail
or conductor ¢, ¢, ¢, to the point 3 and from
there to the point 4, through the lower sec-

-

tional conductor #, whence it passes by way

of the switch S at the point 4 back to the
continued 1nterconnected sectional third

rail or conductor ¢, and so on to the extreme

end of the road.

- When it is desired to use only the sema-
phores, the circular contact plates of the
switches s or s are placed solely on the con-
tacts p°. 1f 1t is desired to use only the
signal lamps L, said contact plates are
placed only upon the contacts pt
it be at any time desirable to disconnect the
third rail or conductor ¢ from the generator
and make tests, or changes in connection
with the same, it would only be necessary
to connect up all of the sectional conductors
t* by placing the switches s, s, s, in connec-

tion with the contacts 2°, so as to make the

third rail i* one continuous working conduc-
tor and connect the switch S* with the posi-
tive pole of the dynamo D; at the same time
disconnecting the switch S* and all of the
switches S from any of the series of contacts
Py P, P, P, Y, p? thus leaving the third rail ¢

in position of successive dead-rail sections

which might be tested in sections or re-
paired in any way; it being only necessary

for the lineman or cther expert effecting the

tests or changes to abstain from working on
any section at the time that any car or train
18 passing thereover. It is apparent, there-

fore, that with such a series of combined du- |

Should

1
k
4

¢

plicate sectional conductors located on oOppo-

, _ | ons - site sides of the tram-rails and at equal dis-
shown 1n dotted lines, so that now tracing |

tances from the same and with the switching
devices indicated it is enticely possible to, af
any time, examine, test, or change any part
of the system and that the same may be run
e1ther with or without the signals.

fleferring now to Figs. 10 and 11 of the

drawings, 1 will describe the application of

- my invention to a single track system show-

ing how both rear-end and head-on collisions
are prevented thereby, there being shown in
these two figures of the drawings two cars C,
C approaching each other from opposite
directions, upon the supposition that the two

figures of the drawings are placed end to end

with Fig. 10 on the left. The working con-
ductors and sectional signaling and operat-
ing conductors are divided into sections 1—2
2—3 3—4 4—5, ete. as before. One car is
seen upon the section 1—2 approaching from
the left and the other car upon the section
s—4 apyproaching from the right, in the dirac-
tion of the arrows. The semaphore posts P
are placed m each instance a distance from
the outgoing ends of each section sufficient to
enable the cars to be stopved before the shoes
or current collectors Ct, C* pass upon the next
section In advance and on opposite sides of
the track. The circuit connections to the
solenoids, not shown in these two figures of
the drawings, are as described in connection
with Kigs. 1, 2 and 5, except that in this in-
stance there are, of course, two sets of such
conductors located on opposite sides of the
track and extending in ovposite directions
from the adjoining ends of each pair of sec-
tional working conductors to and through
the electro-motive devices which control the
movements of said semaphores and to the
earth or return tram-rails », ». The signal
lamps or tap-bells L, 1, are as befors in mul-
tipie arc relation to the conductors w .
wWith this understanding the cireuits will be
traced upon the supposition that the two
cars are appreoaching each other as before in-
dicated and that the third rail or conductor ¢
1s contimuous from the power house genera-
tor over the entire road, or is continuous as is
customary 1n the art at intervals to feeders
from 1ndependent power house eenerators.
Current flows from the third rail ¢ through the
contauct shoe or current collector C!, con-
ductors w', and switching arms S°, $° in series
to the motors on board of the car and through
the car-wheels to the tram-rails » back to the
generator; a branch thereof flowing directly
from the current collector (* to the current
collector C* and thence to the sectional third
rail t* oi the section 1-—2; from thence by
way of conductor w at the outgoing end of
the section 1-—2 to the solenoid in the second
semapnore post P in advance preferably
about 200 ft. from the incoming end of the
section 3—4, so that the semaphore arm A is
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exposed and at the same time the lamp L 1s
ignited, thus giving to the motorman on
board of the car in section 3—4 coming in

the opposite direction two visual indications |

of the fact that there 1s a car approaching
from the opposite direction on section 1—2.
For the same reason current 1s flowing {rom
the third rail ¢ through the conductors w* and
switching arms 3°, 5° on the car advancing
upon section 3—4 through the motors and
the car-wheels to the tram or track rails and
back tothe power house generator. Abranch
of the current is aiso flowing from the current
shoe or collector C' to the shoe or current
collector C* through sectional conductor ¢ ol
section 3—4 and thence by the conductor w
at the outgoing end 3 of section 3—4 to the
solenoid in the second semaphore post P 1n
advance about 200 ft. from the outgoing
end of the section 1—2 and 1n multiple arc to
the lamp L. at the point, so that the sema-
phore arm A 1s exposed 1n advance of the car
in sectlon 1—2 and, at the same time, the
lamp L in that section 1s lluminated; con-
sequently, each motorman sees In front of
him, first, a semaphore arm exposed, and
second, a lamp giving a double indication of
danger. Should either or both of them fail to

observe these signals as their cars advance
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the arms 5S¢, * will ultimately strike theliree
ends of the semaphores and interrupt the cir-
cuit to the motors at the switching arm >’
and at the same tume apply the brakes as
pefore mndicated. |

1t will be noted in this connection that the
switching arms S° are adapted to rotate
through 180° in either direction so that when
the cars travel in opposite directions these
switches may be turned to suit the condi-
tions, as clearly indicated on the drawings.
It 1s also to be noted that each sectional
conductor or third rail # i1s connected at 1ts

rear-end by a conductor w to a solenoid in

the second semaphore post P, preferably
about 200 ft. from the outgoing end of the
next section but one in the rear and inmulti-
ple arc to alamp L, for the purpose of giving
signals to cars following, and also for the
purpose of effecting the stoppage of said cars
in the event of their approaching too close,
as will be apparent on inspection of Fig. 11,
it being obvious that the sectional conductor
t* over which the car is passing on the section
3—4 is connected by a conductor w running
to the second semaphore post P on the ex-
treme right and about 200 ft. from the out-
ooing end of the section 5—6 to mcoming
cars. 'The same is true of any car following

the car which 1s now on section 1—2, the

sectional conductor ¢ of that section being in
like manner connected to a solenoid for a
semaphore and a lamp in the rear. 1t 1s
understood, therefore, that upon a single
track system where cars run in both direc-

. ———— —
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from the adjoining ends of each adjacent
pair of sectional conductors #, # 1 opposite
directions entirely beyond the next adjacent
ends of the corresponding adjoining sectional
conductors for distances sufficient to warrant
the stopping of a car coming in either direc-
tion before 1t enters upon the intermediate
section; that is to say, il the car C 1s upon
section 1—2 Fig. 10, to illustrate, the sema-
phore arm A, in the second post P at the
rieht of the point 3 and upon the right-nand
side of the track as the car advances, will be
displayed by veason of the presence of the
car upon that section and i like manner the
second semaphore arm A 1n iront of the
second car C now standing upon section 3—4
and upon the right of the track as that car
approaches will be displayed. Ior iike
reason the second semaphore arm A in the
rear of car C standing upon section 3—4 will
be displayed at a point at the right of the
point 5. It will also be apparent that there
will be a semaphore arm displayed 1n the

second semaphore post 1n the rear of the car

C now standing upon section 1—2 by reason
of the current being closed from the rear end
of the sectional third rail #* in section 1—2,
and to a point beyond the next sectional
third rail £ in the rear. With this arrange-
ment of circuits, therefore, I am enabled to
absolutely prevent either head-on or rear-end
collisions, 1t being obvious on inspection of
Higs. 10 and 11 that if the two cars advance,
the one on the left will be automatically
stopped before it reaches the point 2 and the
other on the right before it reaches the
point 3.

I do not limit my invention to the especial
details of construction disclosed 1m the
various modified forms illustrated in-the ac-
companying drawings and hereinbefore de-
scribed, as a number of the features thereof
might be materially departed from and still
come within the scope of my claims herein-
after made. Although @ have illustrated

the electromotive devices for eflecting tne

control of the semaphore or operating arms
as solenoids M, 1t 1s obvious that any electro-

motive device known in the art, sueh as an

electric motor, might he substituted there-
for, and various changes in the details of
construction effected to adapt the applica-

tion of such electromotive devices might ob~

viously be made and still come within the
scope of my claims. | _
Ipbelieve 1t 1s generically new with me to
prevent either head-on or rear-end collistions
1n railways generally by the combined action
of a train control or switching device carried
by a car or locomotive and stationary de-
vices located beside the road and adapted to
be brought into operative relation with the
train control or switching device m such
manner-as to actuate it when a car or lo-

tions the conductors w, w, extend in pairs | comotive is passing over a section of road 1n
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advance of the
statlonary device is located and in maintain-
mg said stationary operating devices in
effective relation to the train control or
switching devices carried by the cars or
locomotives through the agency of an electric
current maintained so long as the car or
locomotive 1s passing over the section over
which 1t is located for the time being, and
my claims are designed to be of the most
generic nature in this respect.

Having thus described my invention what
I claim and desire to secure by Letters Patent
of the United States is;—

1. In arailway system a continuous third
rail or contacting conductor connected to a

‘source of electrical energy; a switching de-

vice carrled by each car or train for auto-
matically disconnecting the motor thereof

from the source of power which drives it; in
combination with semaphore arms located

at intervals beside the track for sutomatic-
ally actuating said switching devices; to-
gether with electromotive devices for oper-
ating said semaphore arms, said electro-
motive devices being included in circuit with
sectional third rails or conductors parallel
with the track and eaeh car or train provided
with means for cross conmecting said sec-
tional conductors successively to the contin-
uous third rail or contacting conductor, the
arrangement being such that when a car or
train 1s passing over a given section of the
road any car or train immediately following
the same will be automatically stopped
snould 1t approach too closely to the first-
named car or train.

2. In a railway system a continuous third
rail or contacting conductor connected to a
source of electrical energy; a switching de-
vice carried by each car or train for auto-
matically disconnecting the motor thereof
from the source of power which drives i,
said switching device being operatively con-
nected to the brakes of the car or train; in
combination with semaphore arms located
at mtervals beside the track for automatic-
ally actuating said switching devices: to-

- getner with electromotive devices for oper-
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roac any car or train immediately

ating sald semaphore arms, said electromo-
tive devices being included in circuit with
sectional third rails or conductors parallel
with the track and each car or train provided
with means for cross connecting said sectional
conductors successively to the continuous
third rail or contacting conductor, the ar-
rangement being such that when a car or
train 1s passing over & given section of the
following
the same will be automatically stopped
snould it approach too closely to the first-
named car or train.

3. In a single track railway system two or
more cars provided each with a switching
device for automatically disconnecting 1ts

point where the following |

motor from the source of power which drives
1t; In combination with means located at
imtervals beside the track and adapted to
actuate the switching devices for ears travel-
Ing In opposite directions, said means belng
controiled by electromotive devices opera-
tively connected to independent conduciors
extending in opposite directions from the
opposite ends of each one of a series of sec-
tional conductors or third rails: together
with.a continuous third rail or contacting
conductor operatively connected to a source
of electrical energy, the cars being provided
each with current collectine devices for
operatively connecting said sectional con-
ductors in sequence to the source of elec-
trical energy through the continuous third
rail or contacting conductor.

+. In a single frack railway svstem a
sertes of sectional cenductors parailel there-

with; two or more cars or trains provided

each with o switching device adapted to dis-
connect 1ts motor from the source of power
which drives it; means located beside the
track for actuating said switches: electro-
motive devices for controlling the operation
of said means, sald electromotive devices
velng inciuded incireuit with conductors W,
w operatively connected in pairs to each one
of the series of sectional conductors paraliel
with the track; in combination with a con-
tinuous third 1ail or contacting conductor
operatively connected to a source of elec-
trical energy; togethier with current coliect-
ing devices carried by the cars for connecting
said sectional conductors in sequence to the
source of electrical energy, the arrangement
being such that head-on and rear-end collis-
1ons are avolded.

5. In asingle track railway system a series
of sectional conductors paralle]l therewith:
LWO or more cars oi trains provided each with
a switching device adapted to disconnect its
motor from the source of power which drives
it and operatively connected to the brakes of
the car or train; means located beside the
tracs for actuating said switching devices:
electromotive devices for controlling the Op-
eration of said means, said electromotive de-
vices being ineluded in eireuit with conduc-
vors w, w operatively connected in pairs to
each one of the series of sectional conductors
paraliel with the track; in combination with
a continuous third rail or contacting con-
ductor operatively connected to a source of
electrical energy; together with cuirent eol-
lecting devices carried by the cars for con-
necting said sectional conductors to the
source of electrical energy, the arrangement
being such that the source of power 1s auto-
matically cut off from the motors which move
the cars and the brakes automatically applied
when cars approach too near to each other,
whether the same be following each other or

| traveling in opposite directions.
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6. In a system of electric rallways a source
of electrical energy; a conductor or third rail
parallel with the track and connected to said
source of electrical energy; a series of sec-
tional conductors or third rails paraliel with
the first-named conductor or third rail; two
or more cars each provided with 1mtercoin-
nected contact shoes or current collectors
adapted to simultaneously contiuously con-
tact with the third rail and to successively
contact with the sectional conductors; elec-
tric motors for driving the cars, connected
each to the before-mentioned current col-
lectors or contact shoes and In circult with a
switeh having an exposed operating arm or
part adapted to be actuated from points ex-
terior to the car;in combination with a series
of operating arms located at Intervals along
the road and operatively connected with elec-
tromotive devices for controlling their move-
ments, said electromotive devices being in-
cluded in circuit with the before-mentioned
sectional third rails or conductors and the
tram-rails or return circuit to the source of
electrical energy, whereby the motoys of cars
following each other too closely are auto-
matically disconnected from the source of

electrical energy.

7. In a system of electric railways a source
of electrical energy; a conduetor or third rai:
parallel with the track and connected to said
source of electrical energy; a series of sec-
tional conductors or third rails parallel with
the first-named conduector or third rail; two
or more cars each provided with mtercon-
nected contact shoes or current collectors

adapted one to continuously contact with the

third rail and the other to contact witiy the
sectional conductors in sequence; electric
motors for driving the cars, connected each
to the before-mentioned current collectors or
contact shoes and in circuit with a switeh
having an exposed operating arm or part
adapted to be actuated from points exterior
to the car; a source of energy for applylng the
brakes operatively connected to the betore-
mentioned switch; in combination withh a
series of operating arms located at intervals
along the road and operatively connecue
with electromotive devices for controlling
their movements, said electromotive devices

being included in eircuit with the berore- |

mentioned sectional third 1"_2-lﬂS or conductors
and the return circuit to the-source of elec-

trical energy, whereby the motors of cars fol-

lowing each other too closely are autematic-
ally disconnected from the source of elec-

trical energy and the brakes automatically

applied.

8. In a system of electric railways a source
of electrical energy; a conductor or third rail
parallel with the track and connected to said
source of electrical energy; a series ol sec-
tional conductors or third rails parallel with
the first-named conductor or third rail;

means carried by the cars for automatically
disconnecting the motors thereof from the
source of electrical emergy; means located

beside the track and operatively connected

through electromotive devices to the before-

mentioned sectional conductors or third
rails; in combination with means carried by

the car for connecting the third rail to the

motors on board the cars and simultaneously

connecting the sectional third rails m se-
quence to the first-named third rail and to

the motive devices beside the track, the
arrangement being such that when a car 1s
passing over any given section the means for
that section located beside the track and con-
trolled by the electromotive cdevice connect-
ol to the sectional conductor thereof 1s
caused to actuate the automatic means car-
ried by the car so as to disconnect the motor
thereof from the source of electrical energy.

9. In a railway system a series of sectional
rails or conductors extending over the route;
in combination with a current feeder or mamn
parailel therewith and operatively connected
to a source of electrical energy; together with
signaling devices operatively connectec one
to each sectional rail or conductor and
switches adapted to connect the sectional
rails or conductors in series relation, the ar-
rangement being such that any signaling de-~
vice may be temporarily cut out of eircuit
and the signaling device remaining in con-
nection with the sectional rails or conductors
thus interconnected acts for the block sec-
tion of increased length. I

10. In a block system of electric-rallways

a source of electrical energy operatively con-

nected to a third rail or conductor parallel
with the track; in combination with a serles
of sectional third rails or conductors parallel
therewith and operatively connected eacn
by a conductor to an electro-motive device
controlling a signal, switches for varymg the
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lengths of the signaling blocks by connecting

the aforesaid sectional conductors or third
rails, and additional switches for cutting out
the signals together in series relation.

11. In a system of electric raillways a
source of electrical energy; two third rails or
conductors parallel with the track, each of
said third rails or conductors being divided
into sections of definite lengths; in combina-
tion with switches located at the ends of
adjoining sections of both sets of sectional
third rails or conductors for connecting two
or more of either set in sertes relation; to-
cether with additional switches for cross-

connecting the same in any desired relation.

12. In a system of eleciric ralways a

source of electrical energy; two third rails or
conductors parailel with the traclk; switches

for connecting either of said third rails or
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conductors to the source of electrical energy,

‘gaid third rails or conductors being divided

into sections of definite lengths; in combina-. 130
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tion with switches for connecting the sec-
tions of either third rail or conductor in
series relation and additional switches for
cross connecting them in any desived length.

13. In a system of electric railways a
source of electrical energy; a continuous con-
bacting third rail or trolley conductor uper-
atively counected thereto; a series of con-
tacting sectional third rails parallel there-
with ; means carried by the car for automatic-
ally stopping the same; means located be-
side the track and operatively connected
with electro-motive devices connected in
turn to the sectional third rails and adapted
to actuate the means carried by the cars.

14. In a system of electric railwavs a
source ol electrical energy; a continuous con-
tacting third rail or trolley conductor oper-
atively connected thereto; a series of con-
tacting sectional third rails parallel there-
with; means carried by the cars for auto-
matically stopping the same; means located
beside the track and operatively connected

Bl T

with electromotive devices connected in
turn to the sectional third rails and adapted
Lo actuate the means carried by the cars:
in combination with switching devices for
manually operating the electromotive de-
vices. '

15. In a block system of electric railways

a contacting third rail or trolley conductor

extending over the route; a series of sectional
third rails or contacting conductors parallel
therewith each operatively conuected to an
electromotive device controlling a signal;
i combination with switching devices lo-
cated at the ends of said sectional third rails
or contacting conductors and adapted each
to disconnect its particular electromotive de-
vice and to connect the adjoining sectional
third rails in series relation whereby any

signal may be cut out of circuit and fwo or

more sectional third rails or conductors con-

stituted as a single block section operatively
connected with a single signal.

16, In a block system of electric railways
a series of sectional signaling conductors and
a car provided with means for connecting the
same 1n sequence with a source of electrical
energy, said sectional signaling conductors
bemg each operatively connected with an
electromotive device controlling a signal; in
combination with switches at the adioining

ends of the sectional signaling conductors

adapted to connect the same together in
sertes relation and to disconnect the corre-
sponding signals, the arrangement being such
that any two or more sectional signaling con-
ductors may be operatively connected in
series relation to a single signal and consti-

tute a single block or signaling section.

17. In a railway system means carried by
a car for automatically disconnecting its
motor from its source of power; in combina-
tion with stop devices located at intervals

' beside the track and operatively connected

1-

with means controlled by the movement of a

| precedimge car or train for automatically
- actuatimg sald means, said stop devices being

operated 1n opposite directions by electro-
motive devices and gravity and all held nor-
malily out of action and wholly protected
from the elements.

18. In: a ratiway system means carried by
a car for automaticelly disconnecting its
motor {rom its source of power: in combina-
tion with stop devices located at intervals
peside the track and controlled in their move-
ments by & source of electrical energy and
gravity, sald stop devices heing held noi-
mally out of action; together with means for
manually operating them in such manner as
to cause the car or train to be stopped when
the manual means is actuated.

19. In a ratiway system a car or train pro-
vided with a train control device; in com-
vination with a stop device for actuating the
same located beside the track and actuated
in opposite directions by a source of electrical
energy and gravity, said stop device being
held normally out of action and housed or
concealed from view; together with means
for manually placing said stop device in
operative relation with the control device
when desired.

20. In a system of electric railways two
third rails parallel with the track, said third
rails or conductors being divided intosections
and provided with switching devices for con-
necting them together either in series rela-
tion or for cross connecting them the one set
to the other, in combination with means lo-
cated at intervals beside the track for stop-
ping the cars, said means being controlled by
electromotive devices operatively connected
to the sectional conductors through switches
so arranged that the same may be operated
from either set of said sectional conductors;
together with means carried also by the cars
for cross connecting said sectional conductors,
said means being also electrically connected
to the motors on the cars.

21. In a system of electric railways a
source of electrical energy and two third rails
or conductors parallel with the track, said
third rails being divided into sections and
provided with switches for connecting them
together either in series relation or for cross-
connecting them in zigzag relation; in com-
bination with means located at intervals be-
side the track for stopping the cars, said
means being operated by electromotive de-
vices operatively connected in circuit to the
sectional third rails or conductors byswitches:
together with switches for manually control-
ling the electromotive devices and means car-
riect by the cars for connecting both third rails
together electrically, said means being also
operatively connected to the motors on board

| the cars.
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22. In a system of electric raillways two
third rails parallel and at equal distances
fromr the track-rails, one of said third rails
being divided into sections operatively con-
nected to electromotive devices adapted to
control means for stopping the cars; m com-
bination with switches for disconnecting said
sectional third rails from their respective
electromotive devices and for connecting
them to each other in series relation; together
with means carried by the cars for electric-
ally connecting both third rails, said means
being also electrically connected to the mo-
tors on the cars. '

23. In a system of raillways one or more
cars provided each with safety appliances in

the nature of double or dupiex switches lo-
‘cated on opposite sides of the car or cars and

adapted to automatically disconnect the mo-
tors thereof from the source of power; In
combination with means located at intervals
beside the track for operating said switches,
the switches being provided with arms adapt-

ed to extend into the path of the aforesaid

means and so constructed and arranged that
the arms may be rotated out of and mnto op-
erative relation with the means so as to leave
one operative switch in position to operate
on one side of the car and the other closed,
but out of operative position on the other
side of the car. =~ - |

24. A car provided with automatic train
control apparatus located on opposite sides
thereof; a manually operative train con-
troller at each end thereof, both adapted to

control the application of the motive power;.

in combination with stop devices on each
side of the track for actuating the automatic

control apparatus, substantially as described.

25. A railway car provided with two elec-

tric motors for propelling 1t; manual con-

trollers for independently regulating the cur-
rent flow therethrough, and two independent

automatic controllers electrically intercon-

nected and provided with circuits and circuit
connections for connecting them to the mo-
tors, but mechanically disconnected from
the manual controllers, substantially as de-
scribed.

26. A raillway car provided with two- elec-
tric motors for propelling it; a manually op-
erative controller for each motor and two
automatic controllers electrically connected
together and having circuit connections for
both motors; in combination with means be-
side the track for actuating the proper auto-
matic controller when 1t becomes necessary
to stop the car by reason of an abnormal
danger condition, substantially as described.

27. A railway car provided with electric
motors, one relatively near each end thereof,

015,189

I and a manual controlier for each; two auto-

matic controllers adapted to be electrically
interconnected and to the motors; in com-
bination with a stop device beside the track
held normally out of action with both auto-
matic controllers but adapted when actuated
to operate the proper one and stop the car,
substantially as described.

28. A railway car provided with a pro-
pelling electric motor near each end; a cur-
rent collector or shoe similarly located; a
manual controller and an automatic control

apparatus for each motor, the latter located

on opposite sides of the car; in combination
with circuits and circuit connections therefor
and stop devices located on opposite sides
of the track, substantially as described.
29. A railway car provided with a pro-
pelling electric motor near each end thereof;

two pairs of current collectors or shoes simi-
larly located and adapted to contact with
‘third rails on either side of the car asit moves

in either direction; a manual controller at

each end of the car; an automatic control

apparatus on each side of the car and elec-

trical connections therefor; in combination
‘with stop devices located beside the track

and adapted, when exposed or put in action,

to operate the proper one of the automatic

controllers, substantially as described.

30. A raillway car provided with a pro-
pelling electric motor near each end; a pair
of current collectors or shoes similarly lo-
cated and adapted to contact with third rails
on either side of the car as 1t moves 1n either

direction; a manual controller at each end of -
the car and an independent automatic con-

trol apparatus mechanically disconnected
from the manual controllers but adapted to

be electrically connected thereto, substan-.

tially as described.

31. An electric railway system embracing
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a track; a third rail on either side thereof; a

car provided with two pairs of current col-
lectors or shoes adapted to make contact in
side pairs on either third rail; a motor at or

near each énd of the car; a manual con-
troller for each motor; an automatic control
apparatus including means for wholly inter-
rupting the current flow to the motors; to-
gether with brake mechanism, said control
apparatus being mechanically mdependent
of or disconnected from the manual con-

trollers, substantially as described.

In testimony whereof ! have signed my

two subscribing witnesses.
- CHARLIES J. KINTNER.
Witnesses: '.
M. TURNER,
M. F. KEaTiNG.
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