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To all whom 1t may concern.: |

Be 1t known that I, Caarrrs J. KINTNER,
a citizen of the United States, residing at
New York,
and State of New York, have made a new
and useful Invention in Safety Appliances
for Ratways, of which the following is a
specification.

My mnvention 1s directed particularly to

apphances for preventing collisions between |
cars or trains traveling over the same- track

and to this end it consists—first, in novel
means for automatically giving Wammg to

an -engineer or metorman of the presence of
a ‘car or train in advance; second, 1m movel
means Tor avtomatically steppmg a car or

train when it approaches too closely to a.car

or train in -advance, should the motorman

or engineer fail to observe the danger signal

set by the preceding car.

My invention Wl% 11 be fully understood by
referring to the accompanying drawings, n
which,

qures 1 and 2 illustrate diagraﬂlmabi&
ally, “when placed” end to end with Fig. 1

upon the left, a system of electric railways
and two cars traveling thereover with my
novel apparatus applied ‘thereto. ¥ig. 3 is
an -enlarged sectional view taken throuc-h
ig. 1 on the lime X—X illustrating in - eleva-
tional view the front end of a car and a sema-
photre post with a semaphore and its operat-

mg mechanism, together with the automatic |

means catried by @ car for stopping it, the
semaphore pest and a portion of the car be-

ing broken away for thepurpose of illustrat-
ing the structural atrangement of the entire

apparatus, the electrical circuits being shown
m dlag“mtmmatm view, and the semaphore
cotitrolling solenoid or electromotive device
and 1ts support in sectional view. FKig. 4 is
a plan view of the semaphore post as seen

bottom of the drawing, part of the interior
structural apparatus of the semaphore mech-
anism being shown in dotted lines, a tamp
box attached to one side of the semaphore

- hood and the switch operating arm of the
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automatic controller carried by the car for

stepping it being shown i full ines, and the
free end of said switch oper atmg arm 1n
dotted lines. Fig. 5is an enlarged sectional

view taken through the switching rod which:

controls the movemrent of the automatic
controller arm carrred by said rod; nieans in

borough of Manhattan, county |

3 from the top toward the

this rod being shown in full lines and a por-

- tion of the smtch operating arm m dotbed

limes. Fig. 6 is a diagrammatic view illus-
trating a modified form -of the invention ‘as

applicable to motor-cars, engines or traius
propelied by means and sources of motive
power carrled wholly by the car, such, for in-
stance, as steam, gas, air, s‘torage batterles
or the hke two of such cars ‘being dmgram-—
matically ﬂlust‘rate;d 1m this view of the draw-
mg also. Ii1g. 7 18 a diagrammatic view
similar to Figs. 1 and 2 of a modified form of
the invention illustrating its application ard
use with alternating currents; :and, Fig. 8
is an enlarged detail view illustratmg a
modifred form -of -differential electro-motive
device anhd 1ts circuits and circuit connec-
tions for operating a signal by the presence
ol a car upon a corresponding section ‘of the
track.

For a tull and clear understanding -of the
mvention, such as will ‘enable others skilled
in the art to construct and use the same,
reference 1s had to the accompanying dra-
ings, and first to Figs. 1-and 2 the former be-
mg placed to the left of the latter m such
manner as to make the system -contmuous.
r, ™ represent the tram or service rails of &
raflway, said tram ratls cconstituting the
usual line of way, and {-a third rail or trolle y

conauctor located preferably to one side of
the rail ». D 1s a power house dynamo ot
generator having its positive pole connected
by a branch feeder Ftito the third ral oricon-
ductor t and its negative pole by a branch
feeder 1* to the tram or service rail r which 1
bonded throughout its length 1 the usual
manwer-and pr 0V1ded if need be, with amn ad-
ditional condueting smface in the nature of

“a broad flat copper St 1p secured either to one

flange or web of the rail throughout its length
by screws passing throughoblong slots closely
ad;acent to the ends of the raﬂs or, locatecd
entlrely beneath the bottom surfa,oe thereof

between it and the ties m such manier as to

oive the best possible conductivity for the
entire system. The third rail er condnctor
tand the return tram rail » as thus connecdted
to the power house generator constitute the
power circult. The tram ot service rail 7
is ‘divided into sections of the desived lenmgth

- and misulated from each other at their ends,

as shown at 1, 1, 1, said sections constitiitiive
the lengths of the signaling blocks. P, P

are semaphme or signal posts having cur-

the mature of a wheel for ma’ﬂually operating | vilinear hoods or covers II, H, as clearly
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ilustrated i detal 1n Figs. 3 and 4,
posts being provided with doors and lock and
key attachments (not shown) for enabling
only authorized persons to obtaln access
thereto. These posts are located preferably

a, u].stance from the outgoing end of each
section suf 0161113 to warrant the fact that a

car C' or C* will stop after the motive power

- has been automatically cut offi on passing
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any exposed semaphore or signal and the
brakes applied—as will be described later
on—before the rear-wheels of said car pass
out of the section. This distance will be
elected by the engineer constructing the road
and will genemlly be dependent upon the

- length of the cars or trains to be run. W, W
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~ one side, and by switches s?, fuses f and re-
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represent the car-wheels and a, @, the axles
thereof, the structural alrangement being
such th&t said car-wheels and axles consti-
tute good conductors for the current which
operates the signaling and car-stopping ap-
paratus. w* 1s a conductor running in each
instance from one end of the sectional rail +*
to the semaphore or signal post where it is
connected directly to one of the commutator
brushes of the generator part of a motor-
generator G. ¢, ¢, ete. are branch conductors
attached to and located near the outgoing
end of each sectional rail » and prowdeu

with contact points p, p, etc. adapted to

contact with switches s, s, ete. said contact
points p and switches s bemﬂ located prefer-
ably within the semaphore postsP as shown
mn I‘lg 3, the function of these switches s,
contact pomts p and branch conductors ¢
being to connect n seues any two or more
of the sectional rails 7, * and to discon-

‘nect the corresponding -signal apparatus.

The motor parts of the motor—generatms G
are connected by commutator brushes di-
rectly with the third rail or conducto;l ;
through conductors w, and switches s', on

turn conductors ¢ directly to the tram or
service rail » on the other 51de which consti-
tutes the return circuit for the entire system.
The motor portions of these motor-genera-
tors are, therefore, 1t 1s apparent, inmul tlple

o are relatlon with the third rail or conductor

o0

- 60

¢t which supplies the power or working cur-
rent to the motors on board of the cars
through contact shoes or current collectors
1, 2, service conductors 3, 3, controller K,

motor M, to the axles @ 1n the usual manner..
Db

B is a switch included in the conductor 3
and consisting of good conducting yielding
springs, the free ends of which rest upon
copper or other good contacting points ¥y, ¥,

salid switch being supported by a rod R,
(see Flg 3) journaled vertically in the motor-

- man’s cab of the car and having adjustably

attached to its upper or exposed end by a

. sleeve A! and set-screw ¢ a controller or

60

switching arm A adapted to extend outward

into the path of operating devices or trips |

sald | located beside the track.

- motor-generator is operating current will

will close the circuit between the service
‘tram-rail » and that particul
service or fram-rail 7 and cause a current

015,188

T is a manual
operating wheel or handle on the rod Rk
accessible to the motorman and in close
proximity to the usual manual motor con-
troller K. V is a valve att ::uC]:l(_/(L to the
lower end of the operating rod it and located
i the exhaust traimn-pipe 1P, said valve
being normaily closed when the apparatus
is in the position shown 1n all of the Iwures
of the drawings, but particulariy in Tlﬂ

whole the automatic controller or govern-
ing the movement of the vehicle over the
line of way. L is a solenoid coil which,
together with its movable core, constitutes
electrical trip operating means, and 1s Pro-
vided with differential or double windings,
sald 0011 being secured mn the manner shown
in Fig. 3 and “the ends of said windings con-
nected respectwely, one set in a closed cir-

70
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These parts just described constitute as a
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cuit w® with the generator portion of the

motor-generator (x, so that so long as said

flow continuously through this coil of the
solenoid; the other coil of said solenoid is
normally open and is connected through the
oenerator of the motor-gener atm directly to
the conductor w* on the one side running to
the end of the next sectional tram-rail 7 in
advance and on the other side through the
switch §* the fuse f and common return or

earth wire ¢ to the rail r, the arrangement
being such that when any car is standmo
upon a section the wheels and axles thereoi
Or
lar sectional

to flow in reverse direction to that which 1s
continuously flowing through the coil con-
nected in closed circuit w* with the motor-
generator G. m represents the solenoid core
which is secured to or constitutes a part of
accurately trued guide-rods 17, 7, adapted to
move vertically between pairs of brass ouide-
rolls nn, mn, with as little friction as pos-
sible. The upper end of the guide rod 2 1s
connected by a cord & du‘ectly to a pulley ¢
on a shaft which supports a semaphore or
trip S, the journals of said shaftt being pro-
vided with ball bearings, not shown, so as
to minimize the frictional movement thel eol.

2z is an adjustable counter-weight for ac-
cumtely adjusting the relative weights of the
parts so as to operate in the best possible
manner.

F 1s a red flannel flag secured to the Iower
edge of the semaphore S which 1s also pref-
erably of red color.

L 1s a lamp-box secured at the lower edge
and on one side of the hood or cover H con-
taining a lamp adapted to emit hght through
two clear or white glass panes, one 1n the
front of the box and the other on the op-
posite side of the hood H.

018 & red glass pane secured to the upper
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bemg such that When the sema,phore 1s 1n the
lower position as shown i Fig. 3 the lamp
in the box L, which may be an oil lamp or
electric if preferred, will cause the signal to

give red rays indicating danger.

10

It will be apparent to those skiiled 1n the

art that the parts of the signal indicated by

the letter o and the corresponding opening in
the side of the hood H for admitting of the
use of the same as a night signal with the
lamp L may be utilized after the manner of

- the well known form of disk signal, known
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50

3 tmuously 1n

o fielent current
1 thelr upper positions against the predeter-

cenerally in the art as the Hall signal, as
disclosed in various U. 5. patents, and found
in general public use throughout the United
Sta«tes

In existing systems of electric 1&111« '2YS Of
the third rail type 1t 1s customary to utilize
currents of relatively high potential varying
from 500 to 750 volts. It would, therefore,
be 1mpracticable to utiiize currents of such
relatively high voltage in connection with the
sectional tram-rails 71, ', owing to the fact

5 that these rails are not usually well msulated,

being generally spiked directly to wooden
ties; consequently, ¥ make use, 1in this con-
nection, of motor-generators ¢, the motox
parts of which are acdapted to be driven by
currents of the same voltage as are the mo-
tors M on board of the cars, and as above m-
dicated of relatively high Voltage-. The gen-
erator parts of these motor-generators are
designed to generate currents of relatively
low voltage and the desired quantities, say in
the nelgh{}orhood of from 1 to 10 volts and 4
to 20 amperes, SO that all of the conductors
w', w* w® and their associated switches s, s,
s?, ‘fuses f and common return wires ¢ should
be of oood current carrying capacity and all of
salel conductors correspondingly well insu-
Iated. The conductors w, w', ¢ and ¢ run-
ning from the third rail ¢, tram-rails r, r* 10
the semaphore posts should be well insulated

, and inelosed preferably in armered conduits

between their points of attachment to said
ralls and the sxmtches in said posts.
- The operation is as follows:—1In all of the
semaphore posts where no cars are traveling
over the sections corresponding thereto the
semaphore arms S are h ﬁ)d in their concealed
or upper positions, as shown in dotted lines
in Fig. 3 and in full lines in Iig. 2, owing to
the fact that the motor-generators being con-
operation there 1s ﬂowmg
through the generator portions thereof and,
consequently, through the corr espondmg
solenoid coils of the solenoids or electromo-
tive devices K, by way of circuits w?, w?, sut-
to maintain said semaphores

mined weight of the semaphores over and
above the weight of the adjustable counter-
weights z.  As soon, however, as a car enters

| or solenoid M to the switch s* fuse

R
L N3

edge of the semaphore S, the arrangement 1 ings, a branch circuit is established from one

commutator brush of the generator part of
the motor-generator G by way of the con-
ductor w* (see Fig. 1) through the oppo-
sitely wound coil of the electromotive device
f, earth
wire ¢, tram-rail », wheels W, W and axles a,
a, of the car ', sectional rail rt conductor
wl switch s, to the other commutator brush

of the genemtm of the motor-generator;

consequently, the differential effect of the
current through the two windings of the sole-
noid or electromotive device It 1s such as to
nullify the current effects of the normally
closed control circuit and demagnetize the
core m, thereby allowing the predetermined
Wewht of the semaphore or trip arm S to pre-
V&ﬂ and cause the same to act as a power de-
vice of another character so as to drop into
the exposed position shown in full lines n
Figs. 1 and 3; henece the motorman on board
of the car C? following observes the sema-
phore and also the red flag ¥ at the lower
edge thereof. If at night time, he observes
the red light or signal, owing to the fact that

the red glass o carried by the semaphore arm
D has passed between the two transparent or

white glass panes at the lower edge of the
hood T and into the path of the rays of Light
passit

It Wﬂl be
apparent, therefore, that the trip operating

arm S and the swn&l embraeing the parts
Just referred to are operated in unison.
Should the motorman fail to observe this sig-
nal and his car continues to advance the

e to the rear-ward from the lamp or
-signal inclosed 1n the lamp-box L.
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switch or controller arm A carried by the rod

! R ultimately comes into mechanical contact
“with the free end of the semaphore arm or

trip S as clearly indieated in HFigs. 1 and 3
and, therefore, rotates the same to the rear-
W ard thus causing the switch B to be rotated
through an angle approximating 90° thereby
operating the automatic controller and ef-
fectually rupturing the circuit 3 at the con-
tacts v, ¥, and at the same time opening the
exhaust valve V in the train-pipe TP so that
the brakes are applied mm the well known
manner generally used for applymg air-
brakes; such for instance, as those of the
"Westmghouse type. The car is, therefore,
immediately brought to a stop before the
front-wheels thereof reach the i Incoming end
of the next section in advance, thus leamnﬂ
1t i the position to continue to maintain its
semaphore signal in the rear in the same po-
sition as that now shown i Ifig. 1, or danger.
The motorman, therefore, permits his car to
remaln in the pOSlthTl indicated until the sig-
nal 1s restored to safety which occurs when
the car C! passes out of the section over which
1t 1s now moving and into the next section in

advance, at which time the semaphore arm S

and ﬂag F (Fig. 1) will be restored to their

105
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120

> & section, as 1s the case 1n If1g. 2 of the draw- | positions of safety as before, owing to the ac- 130
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two block sections thus united, at the

e

e

t1on of the current from the motor generator

through the continuously closed circuit w?
and one of the solenoid coils oniy. When

this occurs the motorman then rotates the
hand-wheel 'T' (see If1gs. 3 and 5) from left to

right until the mdex or arrow thereon indi-

cates the fact that the switching arm A car-
ried at the upper end thereof is in the posi-
tion shown i Ifig. 3 and the switch I3 0p—~
erative contact with the metal contacts Y, Y,
again restoring the cireuit through the mo-
tors on board of his car, after which he may
operate his manual controller K m the usual

manner and proceed. The car ' having

passed mnto the next section in advance the
semaphore arm or trip S 1n Ifig. 2 18, for rea-

“sons above poimnted out, moved into the posi-

tion of danger or the same as that now shown
in Iigs. 1 and 3, thus giving warning to the
motorman on the foﬂowmn car C? that car (‘1
is now upon the section ]ust referred to.
In If1gs. 1, 2 and 3 I have shown fuses f in
the conumon earth or return wire g. 'These
fuses which may be replaced by any auto-
matic cut-out devices have an especial hmc—

tion 1n that they prevent damage to the a

paratus 1n the event of a short circuit bema

‘had between the third rail or conductor ¢ and

any one of the sectional tram orservice rails 7,
in which event the fuse will be blown, thereby
instantaneously stopping the motor gener-
ator of the particular block section and caus-
ing the semaphore arm S to a,ppeal at danger.

Should any semaphore or any part of the

ionaling and stationary car stopping appa-
1a,tus embodied in the semaphore post P be
rendered inoperative or ineffective, as for in-
stance, in the manner just 11'1dma,ted 1t only

becomes necessary for an authorized Derson-

to open the door of the semaphore post (see
IFig. 3) and turn the switch s into contact
with the contact point p, thereby connecting
the two adjoining sectional 13,118 7t rtin se-
ries relation and makmg the next appm atus
in the rear the operative apparatus for the
same
time disconnecting the earth or return cir-
cult of the particular apparatus just discon-
nected by opening the switch s*. In order
to avold the semaphore arm S appearing at
danger under these conditions it 1s 0111y
necessary to rotate said arm to its extreme
left-hand position past its center of gravity,
or to adjust the counter-weight z to such a
position as will hold 1t 1n its upper or con-
cealed poqmon

In Fig. 6 of the drawings I have 1]1113’51 ated
a modified form of the ﬂwentlon adapted
especially for use with carsor trains Whlch are
propelled in each instance by motors and a
source of power carried wholly thereby, such

forinstance as asteamengine, gasengine, com-

pressed air, or stomﬂe batteries. In this
instance the local low potential sources of
electrical energy G* which control the 11OV e-

915,188

ments of the signals or semaphores and hence
the operation of the switching arms carried

by the cars are stor age or prumary batteries

having sufficient cu rrent capacity to per-
These batteries are

form the desired efiect.
connected sach to one coil of 1ts solenoid K
in a continuously closed cireuit w?® as before
and to the other differentially wound coil by
a conductor w' to the end of the next adjoin-
ing sectional tram or service rail 7, the other
end of said coil bemng connected as before to
the rail » through an earth wire g and switch
s?, the switch s bemo provided as in the other
modified form of the invention for discon-
necting the semaphore operating apparatus
and Ommctmﬂ the two a,d]onnnﬂ sectional
rals 7, 't 1n Senes relation, the switch s?
being d"lswned 101 (1180011118(‘131110 the earth
wire. The other features of this modified
form are not substantially different from
those disclosed 1n the first described form of
the mvention, and the switching arm A of
the automatic controller 1S connected to a
switching or controller rod R as before which
in turn is connected directly either to the
throttle valve or other valve or switch for
automatically controlling the application of
the applied power and also to the air or other
brakes in a manner which will at once be
obvious 1n view of what has been heretofore
sald in connection with the brakes in the
first described modified form of the inven-
tion.

closed in the first tmm, it being understood,
however, that the batteries G' are local, one
In each %m&phme post, and su]m]a,:ﬁt or
take the place of the gencrator parts of the
motor generators G 11111 strated in Figs. 1, 2
and 3. Where storage batteries are used
they may be either tr anspmted to the sema-
phore posts on hand-cars, or by other means;
or a low voltage gener atmg cireult might ex-
tend over the enfire route and be connected
to the batteries by switches at such times as
1t becomes necessary to recharge them, such
matters being obvious to those skilled in the
art.

In Fig. 7 1 h‘we illustrated a still further
modified form of the invention adapting it

for use with alternating electrical currents.

t, as before, is the current feeder, in this in--

stance connected directly to an alternating
current generator of the desired voltage and
G, G, G are the current potential reducing
devices here shown as converters or trans-
formers having their primary circuits con-
nected i multiple directly to the feeder £ on
one side and to the return or tram-rail » on
the other; f, f, being fuses or automatic cut-
out devices as before and serving the same
function as they served in ‘the modified
forms shown in Ifigs. 1 and 2. The electro-

. motive devices which control the movements

of the semaphore arms or trips S are in this

The operation of this modified form
1s not oUbStﬂ,ﬁtlaHV different from that dis-.
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instance composed each of two independent |

solenoid coils E, E' having laminated cores
m, m* connected to cords k on the opposite
sides of the pulley 7. The coil K 1s located 1n

a permanently closed circuit w® with the

secondary of the converter or current po-
tential reducing device (5, the coil E' being
connected on one side directly to the sec-
ondary of the converter and on the other by
way of the conductor w', switch s to the 1n-
coming end of the next sectional service or
s? 8 are switches
for disconnecting the continuously closed
circuits w?®, w®. The operation of this modi-
fied form of the invention will be entirely ob-
vious to those skilled in the art it being ap-
parent that the high potential currents

transmitted through the primary coils of the

current potential reducing devices G set up

in the secondary coils currents of relatively

low potential, one set of currents passing con-
stantly through the closed circuits w* and

the solenoids I, while the companion or

differentially acting set of currents will pass

through the coils E! when a car C* is passing

over a given section, In which event the
differential action or pull of the two solénoids

is such, upon the laminated cores m, m!, that
‘the weighted semaphore arm or trip S5 will

assume the position shown on the extreme
left and be located in the path of the switch
or contreller arm A on the car C?. As the
car (' advances 1t will ultimately enter the

next section in front and in like manner
cause the semaphore arm or trip S of that

sectlon to assume the position of danger,
owing to the differential action or pull of the
two solenoid eotls I, ¥! upon their cores m,
m!. In the meantime the semaphore arm
or trip S on the left will have been restored to
safety, owing to the action of the coil I in
| As be-
fore described in connection with Figs. 1 and
2, should a short circuit occur between any
part of the high potential circuits and any
one of the sectional rails 7!, or other attached
conductors, the low resistance offered thereto

 will necessarily blow the fuse f, thereby dis-

50
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conuecting the primary of the converter and,

consequently, discontinuing the current flow
in the secondary coil therecf, so that the
semaphore will naturally be at once placed
at danger, in which event the fuse may be
restored; but if the damage has been serious
the switch s mav be turned so as to connect
the conductor w' with the branch conductor
¢, thus uniting the two sectional conductors
in series and constituting the next semaphore
in the rear a signal for the united sections
which now act as one block.

In Fig. 8 of the drawings I have illustrated
a further modified form of differential elec-
tromotive device for controlling the mowve-
ments of the semaphore arms. in this in-
stance I have replaced the solenoids, which

=

heretofore have been described as the elec-
tromotive devices for moving the trips or
semaphore arms; by a series wound rotary
motor X, in which there is a double or differ-
ential winding from the poles of the local
or operating generator G*. The circuit con-
nections in other respects are substantially
the same as those disclosed 1n connection
with the hereinbefore described modified
forms of the invention, it being apparent
that when there is no car on any section, all
of the trips or semaphore arms S will be held
at their upper or concealed positions; as
shown 111 dotted lines by reason of the action
of the rotary armature of the motor through
the pinion ¢* and gear-wheel ¢* attached to
the shaft which supports the semaphore arm
S. This constant tendency to rotate the
semaphore arm is due to the action of the
constantly closed circuut from the battery
G*, through the conductors w® and one series
winding of the motor.
enters the corresponding section, as shown,
a differential branch 1s closed by way of the
conductor w', through the other or series

differential winding of the motor, conductor

w', sectional tram -raill 7!, car-wheels and

‘axles a, return rail » and earth. wire ¢, so

that when both differential currents are
flowing the weight of the semaphore, acting

-as a power device of another character, wili

be sufficient to rotate it into the danger and
stopping position as shown in full ines. In
those modified forms of the invention where-
in current potential reducing devices are
utilized they have all been shown as having
their motors or primary ecircuits in multiple
arc relation with the current feeder ¢ and the
return or service rali 7 which 1s the preterred
arrangement. o

I do not limit my invention to any of the
especial details of construetion shown 1n the
accompanying drawings and hereinbefore

described, as obviously a number of the

features thereof might be departed from

and still come within the scope thereof and

within the skill of those versed in the appli-

cation of electrical energy generally, it being

apparent to those skilled in the art; to make

‘a singie 1llustration, that there are many
‘modifications of generating devices for con-

verting high potential currents, both alter-

‘nating and direct, into low potential cur-

rents so as to make them available under all

of the conditions hereinafter claimed, and

my claims are designed to be of such scope
as to include all such modifications and adap-

tations. |

I am aware that it has heretofore been pro-
posed to wutilize differential electromotive
devices for controlling railway signals in the
manner deseribed and shown in U. S. patent
to S. C. Hendrickson, No. 276,038, of April
17th, 1883, and I make no claim heremnafter

 broad enough to be anticipated by anything

When the car C
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found in said patent, the arrangement of cir- |

cuits and circuit connections therein being
such that two complete sets of differential
electromotive devices are mnecessitated for
each block section to effect what may be
termed a block signal result for a following
train, the distance between which sets shall
be such that the front end of a train must
reach the outgoing set before the rear end
thereof leaves the set last passed; my in-
vention contemplating in this particular an
arrangement of circuits and circult connec-
tions with differential devices and one or
more sources of electrical energy for con-
trolling the display or movement of railway
signals in such manner that the block signal
sections may be of any desired length and
controlled each by a single differential elec-
tromotive device, the especial points of
novelty in this respect being particularly
pointed out in the claims which follow.

I believe it 1s also broadly new with me to
combine a source of relatively high electrical
potential and current potential reducing de-
vices In direct circuit connection with elec-
tromotive devices for making it possible to
utilize the tram or service rais of an electric
railway as a part of the signaling circuit and
without the intervention of relays or circuit
making and breaking contacts, and n such
manner as to utilize directly a part of such
current of reduced potential to positively
control the movements or display of the sig-
naling devices, and my claims are generic as
to this feature. Nor do I limit myself to any
especial type of signal, my invention being
applicable with signals generally, whether
audible or visual. _ R

I am aware that prior to my mvention at-

tempts have been made to operate or control

railway signals by electrical currents pro-
duced by dynamo electric generators both of
the direct and alternating current type by
first generating currents of high electrical po-
tential and afterward reducing such current
potential at intervals along the road to low

voltage and conveying the same to sectional

tram or service rails to which electric relays
were permanently connected, the arrange-
ment being such that when a car or train en-
tered upon any section the currents of low
potential would be short-circuited to that
particular relay, and I make no claim herein-
after broad enough to include any such
method of operation or structural apparatus,
my most generic elaim in this particular be-
ing directed to means for controlling the dis-
play or operation of railway signals by elec-
trical currents of low potential through the
agency of an electromotive device having
two circuits designed to convey sald currents
from a source of electrical energy, one of
which circuits is permanently closed through
the electro-motive device and the other nor-

mally open but connected to the electromo-
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tive device, the source of electrical energy

and also at its opposite ends to parallel con-
ductors extending over the road-way, the ar-
rangement being such that movable circuit
closing devices carried by or moving with the
car or train, such for instance as the wheels
and axles thereof, will close the normally
open circuit and cause the signal to be oper-
ated or displayed, the normally closed circuit
being so arranged, as hereinbeiore described,
as to hold or display the signal normally at
safety.

Having thus described my invention what
I claim and desire to secure by Letters Pat-
ent of the United States 1s:

1. A railway signal operatively connected
to a single differential electromotive device
having one of its differential circuits perma-
nently closed through a source of electrical
energy and the other connected also to said
source of electrical energy and to two parallel
contacting electrical conductors extending
for a definite distance over the road-way; n

70
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combination with circuit closing means car-

ried by or movable with & car or train for
closing said second differential circuit. _
2. A raillway signal operatively connected

to a differential electromotive device having

one of its differential circuits permanently

‘closed through a source of electrical energy

and the other connected to a source of elee-
trical energy normally open but connected to
an mswlated section of one of the tram or
service ralls on one side and to the other
tram or service rail on the other side; in com-
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pimation with the wheels and axles of a e¢ar

resting thereon.

3. A railway system embracing a pair ol
tram or service rails one of which 1z dividad
into msulated sections; in combination with
a signal one for each section and a differential

electromotive device for controlling the dis-

play of said signal, one of the differential cir-
cuits being permanently closed througn a
source of electrical energy and the other con-
nected to the source of electrical energy n
open circult, one end thereof being connected
to a sectional tram or service rail and the
other end to the remaining tram or service
rail. _

4. A railway system embracing two lines
of tram or service rails one of which is di-
vided mto insulated sections each electrically
connected through one diflerential-circuit of
a differential electromotive device and a
source of electrical energy to the other tram
rail, the other differential circuit being in-
cluded 1 a permanently closed ecircuit, the
movable part of said electromotive device
being operatively connected to a signal and
the arrangement such that under norma
conditions the signals all remain at safety
under  the Influence of the permanently
closed differential circuits and are displayed
at danger when a car or train passes over the
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block section corresponding to that particu-
lar signal. - |

5. A rallway system embracing a pair of
tram or service rails one of which 1s divided
into insulated sections electrically connected

cach to one differential circuit of an electro- |

motive device included also in eircuit with a
source of electrical energy and the other tram
rall, the other differential circuit teing per-
manently closed through the source of elec-
trical energy and the movakle part of the
electromotive device operatively connected
to-a semaphore arm; in combtination with a
moving car or train provided with means for
disconnecting its motor from its source of
motive power, sald means teing provided
with a switching arm extending into the path
of the free end of the semaphore.

6. A railway system embracing a series of
signals each operatively controlled hy a dif-
ferentlal electro motive device, one branch of
which 1s mcluded in a permanently closed

circuit with a source of electrical energy, the

other branch thereof being included in circuit
with a source of electrical energy, an insu-
lated track section and a return track rail
parallel with the first-named insulated track
section. - :

7. In a railway system a signal controlling
electro-motive device having two circuits one
of which is permanently closed through a

source of electrical energy of relatively low

voltage and the other including the same
source of electrical energy and connected at
1ts oppostte ends to parallel track or service
rails; iIn compination with circuit closing
means carried by or movatle with a car or

tram.

8. A railway signal operatively connected
to an electro-motive device having two cir-
cults one of which is permanently closed
through a source of electrical energy of rela-
tively low voltage and the other including
tne same source of electrical energy and con-

‘nectea at 1ts opposite ends to ‘the paraliel

tram or service rails; in combination with an
automatic cut-out device included 1n the lat-
ter circuit and adapted to rupture the same
on the passage of an abnormal current there-
through.

9. A railway signal operatively connected
to a diflerential electro-motive device having
one circult permanently closed through a
source of electricai energy and the other
through the same source of electrical energy

with 1ts opposite ends connected to the par-

allel tram or service rails; in comkhination
with an automatic cut-out device included
mm the latter circuit and adapted to rupture
the same on the passage of an abnormal cur-
rent therethrough. _

10. A railway system embracing two lines

of tram rails one of which 1s divided into insu-
lated sections; 1n combination with a source

7

operatively connected with a third rail or
conductor and the continuous tram rail; a

series of current potential reducing devices

located at points approximating the ends of
the sectional tram rails; the secondaries of
sald current potential reducing devices Feing
included each 1n a normally closed and a nor-
mally open circuit with a differential electro-
motive device the movahle parts of which
are operatively connected to a signal, the
normaily open circuits Leing connected re-
spectively to the sectional and continuous

| tram-rails. |

1i. A raillway system embracing a power
house generator; a third rail or conductor
operatively connected thereto; a pair of
tram or service rails one of which 1s perma-
nently connected to the power house genera-
tor and the other of which 1s divided into
insulated sections; a series of current po-
tential reducing devices located at intervals
along the route having their primary circuits
connected directly to the high potential
circult and their secondary circuits connectei
in multiple with differential electromotive
devices operatively connected to signals,
one branch of each electromotive device
being permanently closed and the other
normally open and including the insulated
sectional rails and the main or return rail.

12. A rallway system embracing two lines
of tram or service rails, one of which 1s di-
vided into insulated sections; in combination

with signals and controliing electromotive

devices therefor operatively connected each
to a source cf electrical energy, a sectional
tram rail and the continuous tram rail; to-
gether with switches for connecting two or
nore of the sectional tram rails in series re-
lation and disconnecting the coresponding
signals. -

13. Means for automatically stopping a
car consisting of a vertically journaled rod
extending through the top of a car and oper-
atively connected to means for disconnecting

the motor thereof from 1ts source of motive

pov.er; together with means operatively con-
nected to the same rod for operating the air-
valve of an air-brake, said rod being pro-
vided at its upper ena with a switching arm
extending laterally inte the path of means
located beside the track:in combination v ith
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a hand-wheel located accessible to the motor-

man for manually contrelling the movements
of the aforesaid parts. '

14. Means for automatically stopping a
car consisting of a vertically journaled rod
extending through the top of a car and oper-
atively connected to means for disconnecting
the motor thereof from its source of motive
power; together with means operatively con-
nected to the same rod for operating the air-
valve of an air-brake; sald rod being pro-
vided at 1ts upper end with a switching

of electrical energy of relatively high voltage | arm extending laterally into the path of
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means located beside the track; in combi-
nation with a hand-wheel located accessi-
ble to the motorman for manually control-
ling the movements of the aforesaid parts,
said hand-wheel being provided with an -
dex for indicating 1ts position.

15. A railway system embracing a main
line of tram or service rails continuous
throughout its length and electrically con-
nected toonepoleof a power house generator;
a second line of tram or service rails divided
into insulated sections; semaphore signal

posts located at points near the ends of said,

sections and inclosing current potential re-
ducing devices operatively connected 1n cir-
cuit with a third rail or conductor extend-
ing over the route; differential electromotive
devices inclosed in said semaphore posts, the
differential circuits thereof being connected,
one 1n each instance,in closed circuit with the
current potential reducing device and the
other in open circuilt with a sectional rail and
the continuous tram rail; together withsema-
phore arms journaled 1n said semaphore pests
and operatively connected to the movabpie
parts of the electromotive devices; said
semaphore arms being normally held 1n con-
cealed position within the posts.

16. A railway system embracing a pair

of tram or service rails one of which 1is con-

tinuous throughout its length and the other
divided into insulated sections; a relatively
high potential alternating current feeder ex-
tending over the route; a series of converters

having the primaries thereot electrically con-

nected with the high potential circuit, the
secondaries of said converters beimng of rela-
tively low resistance and including each a
differential electromotive device operatively

connected to a signal, one branch of the dif-

ferential electromotive device bemg per-
manently closed and the other branch there-
of connected directly to a sectional tram or
service rail on one side and to the continuous
tram or service rail on the other. ﬁ

17. In a system for controliing the move-
ments of electrically operated railway vehi-
cles, the combination with the power circuit,
of a normally closed controlling circuit gov-
erned by the power circuit, and means for de-
energizing said controliing circuit and auto-
matically breaking the power circuit on the

vehicle and applying a brake.
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18. In a system for controlling the move-
ments of electrically operated railway vehi-
cles, the combination with the power circuit,
of a normally closed controlling circuit gov-
erned by the power circuit, a track signal
governed by the controlling circuit, and
means for deénergizing said controiling cir-
cuit and automatically stopping the vehicle.

19. The combination with a line of way
having a normally closed electrical control-
ling circuit, of a vehicle movable along said
line of way, an automatic controller govern-

015,188

ing the movement of said vehicle, a trip on

the line of way and movable into the path of
said controller, and electrical trip-operating
means on said line of way and inclluded mn
said controlling cireuit and operative for
normally holding said trip out of action.

20. The combination with a line of way
and with a vehicle movable therealong, of an
automatic controller governing the move-
ment of said vehicle, a trip on the line of way
and movable into the path of said controller,
and & solenoid connected with said trip and
electrically operative for normally holding
sald trip out of action.

21. The combination with a line of way
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and with a vehicle movable therealong, of an

automatic controller governing the move-
ment of said vehicle, a trip on the line of way
and movable into the path of said controller,
electrical trip-operating means on said line
of way and overative for normally holding
said trip out of action, and a power device of

another character for shifting said trip mto

actlon.

22. The combination with a line of way
and with & vehicle movable therealong, of an
electrical controlling circuit, an automatic

controller governing the movement of said

vehicle, a trip on the line of way and movable
into the path of said controller, a signal de-
vice, and electrical means on said line of way
and governed by said controlling circuit for
operating said trip and signal device mn har-
mony. . |

23. The combination with a line of way
divided into blocks, of a normally closed
block circuit, a vehicle movable along said
line of way and adapted to nullify the eflects
of said block circuit, an automatic controller
coverning the movement of said vehicle, a
trip on the line of way and movable into the
path of said controller, and electrical trip-
operating means on sald line of way and gov-
erned by said block circuit and operative

for normally holding said trip out of action.

24. The combination with a line of way
and with a vehicle movable therealong, of a
normally closed electrical controlling circut,
an automatic controller governing the move-
ment of said vehicle, a trip on the line of way
and movable into the path of said controller,
a sienal device, and electrical means on said
line of way and governed by said controlling
circuit and operative for normally holding
said trip out of action and said signal at
clear.

25. The combination with a

line of way

~and with an electrically propelied vehicle

movable therealone, of manual and auto-
matic brake-controllers, manual and auto-
matic power-controlling switches the latter
of which is movable in unison with the auto-
matic brake-controller, and a trip on the line

of way and governing the operation of said

- automatic controller and switceh.

85

90

09

100

105

110

115

120

125

130




10

915,188

©

'96. The combination with a line of way | for each section normally held out of action

and with an electrically propelled vehicle
movable therealong, of an automatic con- |
~ troller governing the movement of said ve- |

hicle a trip on the line of way movable mto
the path of said controller, electrical trip-
operating means on said line of way, a power
circuit for the vehicle having a return feeder
connected with the rails of the hne of way,
and a controlling circuit fed by current from

~the power circuit and governing said trip-og-
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erating means and adapted to nullify the
current effects of the controlling circuit by
the presence of said vehicle.

27. The combination with a line of way
and with an electrically-operated venicle

‘movable therealong, of a power circuit for op-
“erating said vehicle, automatic power and

brake controlling means governing the move-
ment of said vehicle, and a controlling cir-
cuit fed by current from the power circuit
and governing the operation of said auto-

matic power and brake controlling means

and adapted to be nullified in 1ts effects by
the wheels and axles of said vehicle.

28. A safety system for raillways including
a power circult which embraces a power

house generator, a feeder and one of the

track railg, the latter heing electrically con-
tinuous throughout its length, and the other
rail divided into insulated sections; 1n combi-
nation with a series of signals and trigs or
stop devices associated In pairs, there being
one such pair for each section, and each pair
normally held out of action, by an electro-
motive device included in a closed electrical
circuit and adapted to be operated by the
force of gravity in harmony or unison when
said circuit 1s broken; together with circuit
connections between the electromotive de-
vices and the sectional track rails, whereby
when any such sectional track rail and the
continuous track rail are electrically con-
nected, the corresponding signal and stop
device will be released, substantially as de-
scribed. _

29. A power circult embracing a power
house generator, a feeder and one of the
track rails which is electrically continuous

throughout its length; the other track rail be- |

ing divided into sections electrically Imsu-
lated from each other; a trip or stop device

t
1

s

| by an electromotive device inciuded in a per-

manently closed electrical ecircuit; circuit
connections between each electromotive
device and the corresponding sectional track
rail, the circuit relations thereof being such
that when any sectional frack rail 1s elec-
tricaliy connected to tne continuous track
rail the trip or stop device 1s automatically
released and assumes an operative position,
substantially as described.

30. A power circult embracing a power
house generator, a feeder and one of the
track rails which is electrically continuous
throughout its length ; the other track rail be-
ing divided into sections electrically insu-
lated from each other; a trip or stop device
for each section normally held out of action
by an electromotive device included 1n a per-
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manently closed electrical circuit; circuit

connections between each electromotive de-
vice and the corresponding sectional track
rail; in combination with an automatic con-
troller carried by a car and provided with
means adapted to be actuated by the stop
device when released, substantially as de-
seribed.

31. A trip or stop device operatively con-
nected to the movable part of a controlling
electromotive device Included in a closed
electrical circuit and normally held out of ac-
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ion and within a housing or inclosure, so

that 1t 1s protected from the weather and
from the malicious interference of trespass-
ers; in combination with an automatic con-
troller carried by a car and provided with

' means adapted to be actuated by the stop

device; together with circuits and circuit
connections operatively connected with the
electromotive device and adapted to be ac-
tuated by the car in its movements so as to
release the stop device and place 1t 1n opera-
tive relation with the aforesaid controller,
substantially as described.

In testimony whereof 1 have signed my
name to this specif
two subscribing witnesses.

CHARLES J. KINTNER. %

Witnesses:

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

cation in the presence of
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