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Specification of Letters Patent,
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Patented Sept. 4, 19086,

Application filed June 6, 1904, Renewed December 278. 1805, Beriel No, 293,652,

To all whom it may concern:

Be it known that I, CHARLES J. KINTNER, 2
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 Railway Signals and
Safety Appliances, of which tl};e following is
a specification. :

My invention is directed particularly to
Improvements in railway systems where elec-
tric power is used both for the operation of
the cars and the signals. -

For a full and clear understanding of the
invention, such as will enable others skilled
in the art to construct and use the same, ref-
erence 1s had to the accompanying drawings,
the essential points of novelty being particu-
larly pointed out in the claims at the end of
this specification.

Figures 1 and 2 of the drawings are dia-
grammatic views illustrating my invention
complete and a plan view of a car on Fig. 1
traveling from right to left, the drawings be-
ing placed end to end with Fig. 1 upon the
left. Fig. 3 is an enlarged sectional view
taken through the road-bed, illustrating a car
in end elevational view and a signal-post and
a home and distant signal carried thereby,
together with my novel appliance for auto-
matically effecting the stoppage of a car or
train when one of the signals, in this instance
the danger-signal, is set, the circuit relations
being shown in diagrammatic view. . Mig. 4
is'an enlarged detail sectional view taken
through one of the tram-rails and the insu-
lating-stringer which supports the eircuit-
controlling track conductors or rails of the

- system, a part of a car-wheel being shown in
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dotted lines, the closed relation of the con-
trolling track conductors or rails being also
illustrated in-dotted lines and the open rela-
tion thereof in full lines. Fig. 5 is an enlarged
perspective view of that part of the safety
appliance carried by a car. Fig. 6is a detail
side elevational view of the upper portion of
that part of the apparatus illustrated in Fig.
5, illustrating in this instance how the safety
appliance may be operated by either a home
or distant signal. Fig. 7 is a diagrammatic
view illustrating that part of my invention
relative to the control or operation of the sig-
nals through the agency of rotary electric
motors as applied to existing types of steam-
railways where both lines of tram-rails are
divided into sections insulated at their ad-
joining ends,

My invention contemplates the utilization
of a power-house dynamo having one of its
poles connected directly to an insulated cur-
rent-feeder extending “over -the route, the
other pole thereof being connected to both of
the tram-rails in & well-known manner, said
tram-rails being bonded together throughout
their length as is usual, and the combination

of a series of sectional track-controlling con-

ductors or rails parallel therewith, together
with semaphores or signals controiled in their
operation in one direction by the application
of rotary electric motors and in a reverse di-
rection by the application of a constantly-
acting force, such as gravity or a spring, the
arrangement being such that the signals are
held locked at “safety”” against the influence
of the constantly-acting force and with the

source of electrical energy normally discon-

nected therefrom. : .

It also comprehends the combination of
such a system of signals with sectional third
rails, local sources of electrical energy there-
for, and switching devices ‘connected. in. ¢ir-
cuit with the sectional track-controlling con-

ductors or rails in such manner that when

any sectional third rail is made alive the cor-
responding signal or signals is or are dis-
played at “danger” or “caution” through
the agency of the constantly-acting foree,
It also comprehends the combination of
such a system with a safety appliance carried
by a car and so devised that Wﬁen any signal is
seteither at ‘‘caution’ or danger”’ the car will
be automatically stopped and the brakes ap-
lied if the motorman fails to stop his car be-
?ore reaching such signal, the arrangement
being such that & motormen is at liberty to
pass any signal by operating the safety ap-
pliance, but always in such manner that

either the car or train will be brought to

& dead-stop, or in any event slowed down,

.owing to the variation or disruption of the

current flowing through the motor or motors

-and the application of the brakes.

My invention contemplates also the appli~
cation of my novel arrangement of signals

- controlled by rotary electric motors and a

constantly-acting force in opposite direc-.
tions with any system of railways whether the
same be adapted for the use of electric, steam,
or any well-
ergy as a source of motive power. )
Referring now to the drawings in detail,
and first to Figs. 1 and 2, said figures being
placed end to end, as before stated, with Fig.
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1-upon thé left, I represents a, current-feeder
extending over the route and insulated pref-
erably in & conduit, as shown in Fig. 3, said
feeder being connected to one pole of a power-
5 house dynamo D, the other pole thereof be-
ing connected directly in the usual way to
the tram-rails 1 2, the rails being bonded to-
"gether in a manner well understood.

3 3 3 3 represent sectional third-rails or
conductors supported upon insulators car-
ried by the ties in the usual wey and zz 2 2
represent a series of stringers, preferably of

. wood treated with insulating material, so as
to give them the best insulating effect, said
stringers being located closely adjacent to
the inner edge of one of the tram-rails, as 1,
‘and wherever curves occur preferably on the
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inside of the outer rail for the purpose of pre-

venting undue wear upon the same.
4 4 4 are normally open branch feeders
- connected on one side directly to the current-
~ feeder F and on the other directly to the in-
sulated sectional third rails 3 3 3/ ¢ o a being
. switching-armdtures ‘constituting the mov-
‘25 able parts of switching devices for connecting
" the current-feeder to the sectional third rails
" in sequence as a car passes over the route in
either direction, said armatures being pro-
vided at their free ends with yielding contact-
springs adapted to make good sliding contact
on the front side with contacts r  » and on
their rear side with contacts #’ 7’ #/, retractile
: Sﬁrings being provided for normaily holding
the switching-armatures on their back con-
tacts. , .

90 9 10 9 10 are pairs of sectional track-
controlling conductors or rails secured di-
rectly to the insulating-stringers z z 2 2, said
conduetors or rails being ma,dge, preferably, of

20
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ing ‘provided with an enlargement or bead »
and their normal relations to the tram-rail
~ that shown in Fig. 4, so that their free edges
arg fully out of electrical contact with each
other. ( : : '
m - m are switching-electromagnets and
% B h are local sources of electrical energy,
preferably storage-batteries, said magnets
and batteries being included in circuits & 8
with the corresponding pairs of sectional
track-controlling conductors or rails 9 10, as
> clearly illustrated in Fig. 2. .
- b b are electromagnetic tap-bells located in
multiple-arc relation with the switching-
5 magnets m m m, their function being to give
audible indication of the fact when any
switeh is closed and the corresponding. sec-
tional third rail connected to the feeder and
‘also of the condition of the battery, it being &
well-known fact that as a battery loses its
eloctrical energy a magneto tap-bell in cir-
cuit therewith will give a proportionately
slow rate of operation. '
w w represent the wheels

45
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and 77 the axles
63

thin flexible stesl, the cuter or upper rail be-

of o oar, ¢ ¢ the usual propelling slectric mo-

820,988

tors geared to the ,axles thereof, and K K’ the
controllers on the cars.. =~ . '

12 12 13 13 are the conductors to and from -

the controllers to the motors and connected
to the wheels and axles in the usual manner.

¢ t represent current-collectors or trolley-
shoes located, preferably, between the inner

Je0

pairs of truck-wheels'w w and closely adja- '

cent, thereto. , :

11 11 are the.condiictors running from the
current-colléctors or trolley-shoes £ ¢ to the
operative parts of the safety appliance illus-
trated in detail in Figs. 3 and 5, said safety
appliance consisting of a vertically-disposed

rod R, supvorted by journal-bearings m the

front end of the car and in the cab of the mo-
torman, T being a hand-wheel or manually-

75
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operative device closely accessible to the mo- .

torman and in close proximity to the con-

troller K.
TP represent the train-pipe, which con-
trols the operation of the brakes; end ¥ the
exhaust-valve therefor, said parts being of
well-known construction———sucg,
as is found in the Westinghouse system of
air-brakes, o
U is a yielding switch-bar -connected di-
rectly to the rod R with its ends resting-upon
contact-plates ¥ v, the same being insulated
from each other and provided with a series of
resistances ¢ # connected thereto, their func-
tion being to cut resistance into the citcuit
when the safety appliance is rotated in &
definite direction. These contact-plates ¥ ¥
are arranged with their upper surfaces i two
inclined planes, as shown, so that when the
switch-bar U is connected directly to the con-
ductors 11 and 12 and all of the resistance

for instance,-
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cut out the ends of the spring will be under

strong stress and such that if the safety ap-
pliance be rotated from left to right.in the di-
rection of the hands of a watch they will sud-
denly snap down past the ledges ¥’ Y/,
thereby instantaneously interrupting the
motor-circuit at two points. a

¢ is an operating-arm attached to a hub ¢,
the upper end of the rod R being provided
with a spline and the hub with a correspond-
ing groove for adjusting the arm ¢ vertically,
g being a set-screw for securing it in position.

¢* is & rubber buffer located et the. outer
end of the arm ¢, the function of this arm be-
ing to automatically operate the safety appli-
ance when a signal is set at “danger” and
the motorman: fails to observe the same.

Referring now to the means located beside
the track for operating the safety appliances
carried by the cars, 5 S S represent sema-
phore-arms for danger-signals, and s s s corre-
sponding semaphore-arms for cautionary sig-
nals, the same being located in the usual man-
ner in pairs upon semaphore-posts F. (See
Fig. 3.) ) )
- MMM MMM are rotary electric motors,
preferably of the series-wound type, there
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being one of these motors in each of the mo-
tor—bl(;xes L L at the top of the semaphore-
post P. :
WWWWW W are weights secured to
cords running over pulleys carried by the

shaft which controls the movement of each-

semaphore, the function of said weights be-
ing to move their corresponding signals to
“danger” when released. These weights W
might be carried directly on an extension of

‘the semaphore-arm; as is the usual practice.

g 9999 g are locking-arms for the sema-
phores. 7 n nn are locking electromagnets,
and d d d dd d are locking armature-levers
therefor, each of said levers being provided
with a locking-lug at its free end adapted to
lock the outer or free end of its correspond-
ing locking-arm g. o S

5 5 5 are signal-circuits running to back
contacts p p p in each metor-box and also to
the locking electromagnets nnn.

6 6 6 are motor-circuits running from mov-
able contacts carried by the locking armature-
levers d d d to and through the motors M M
and to one of the tram-rails 1..

7 7 7 are shunt-circuits running from sta-
tionary operating-contacts around the motor
MMM MM M to earth or tram-rail 1, their
function being to shunt the motors out of cir-
cuit after said motors have restored the sig-
nals to ‘‘safety” against the influence of the
normally acting force of gravity due to the
weights W W W, ' ~

0 0 o are stationary contacts adapted to

contact with yielding contacts carried by the

locking-arms
“safety.”
The rotary armatures of the motors M are
geared each through a small pinion directly
with alarge gear-wheel G, carried by the same
shaft which supports the semaphore S or s
and the locking-arm ¢, and the arrangement
is such that when a motor is connected in cir-
cuit with the power-house dynamo it rotates
the semaphore to ‘‘safety’’ against the influ-

g g when the signals are set at

ence of the weight W and ultimately locks it

in safety position with the motor cut out of
circuit and the weight W tending to restore
it to ‘‘danger” or ‘‘caution.”

The complete operation is as follows: Sup-
pose a car to be traveling from right to left in
the direction of the large-tailed arrow, as
shown in Fig. 1. In this position the flanges
of the car-wheels w w close the circuit to the
battery A for the section over which said car
is at that timeé moving, thereby causing the
switching-armature ¢ at the extreme left of
Fig. 2 to be drawn into its forward position,
so that working current is now flowing from
the plus pole of the power-house dynamo D

in the direction of the tailed arrows upward

and to the right through the feeder F, thence
through the branch feeder 4, switching-arma-
ture a, yielding contact carried thereby, front
stationary contact r, branch feeder 4, sec-

g

tional third rail 3 to the left, through the cur-

rent-collectors or trolley-shoes ¢ t, thence by

way of conductors 11 11 to the yielding
switching-bar U of the safety appliance on
board the car, (see Figs. 3 and 5,) through the
conductors 12, front controller K, conductors
13, motors e ¢, through the axles f £, and both
sets of wheels w w to the tram-rails 1 2, and

‘thence to the negative pole of the power-

house dynamo. It will be noted that in this
position of the safety appliance on board the
car the operating-arm ¢ extends outward into
the path of any exposed semaphore S which
may be raised to its danger position. As the
circuit from the current-feeder F was inter-
rupted at the back contact »” when the car en-
tered the section upon which it is now stand-
ing, the locking armature-leverd of the ‘“dan-

.ger”’ semaphore S was released, and for like

reason the locking armature-lever d of the
cautionary signal s at the end of the next sec-
tion to the right was released, so that said
signals were turned, the first to ‘‘danger”
and the second to ‘‘caution,” by reason of the
action of their weights W. This will be ap-
parent on tracing the circuit from the back
contact ', Fig. 2, by way of the multiple-
branch signal-circuit 5, magnets n n, shunt-

“circuits 7, and ground or return ecircuit

through the tram-rail 1. As soon as the car
leaves the section upon which it is now stand-
ing in passing from right to left the switching-
magnet m will be demagnetized by reason of
the yielding action of the sectional track-con-
trolling conductors or rails 9 10, it being
apparent on inspection of Figs. 3 and 4
that when the flanges of the wheels w
release the outer or protecting track-con-
trolling conductor or rail 9 it will by rea-
son. of ‘its elasticity assume the position
shown in full lines in Fig. 4, so that no cur-
rent will flow from the switching-battery & of
that section. Consequently circuit is closed
to the operating-motor M of the next danger-
semaphore S in the rear from the current-
feeder ¥ by way of the branch feeder 4,
switching-armature a, back contact 7/, signal-

‘circuit 5, stationary contact p, movable con-

tact at the right-hand end of the locking -ar-
mature-lever d, motor-circuit 6 through the
motor M, to the tram-rail 1, and thence to the
negative pole of the dynamo, as indicated by
the tailless arrows. A similar multiple-arc
branch circuit is closed through the like cir-
cuit connections and conductors through the
motor M, which operates the cautionary
semaphore s at the right of Fig. 2, so that
both of these motors are set in operation
against the action of their corresponding
weights W, thereby rotating the semaphores
S and s and the corresponding locking-arms
g g to their safety positions, at which time
the movable contacts carried by the locking-
arms ¢ g are brought into electrical contact
with the stationary contacts o o, so that a
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_elrcuit, 7 to the tram-rail 1.

b 8

branch circuit is now closed in each instance
through the corresponding locking-magnet
n, shunt-circuit 7, stationary contact o,
movable contact carried by the arm ¢, shunt-
An instant be-
fore the movable contact in each instance
leaves the stationary contact p an additional
shunt-circuit is closed through a bridging
contact at the other end of the locking arma-
ture-lever and two stationary contacts, as
shown, by way of a branch of the shunt-cir-
cuit 7, thus continuing the movement of the
armature-lever d after the motor-circuit is
broken between the corresponding movable
contacts and stationary contacts p and main-
tairing the armature in each instance in its
forward position, thus locking the signals
(safety and cautionary) so long as the current
flows from the back contact . The locking-
lugs on the right-hand end of the armature-
levers d will in each instance come into the
path of the corresponding fiee ends of the
locking-arms ¢, so thet when the motor-cir-
cuits are broken at the stationary contacts p
the weights W will rotate the signals back-
ward a slight distancé until they are locked
in the manner shown for both signals at the
extreme left-hand side of Fig. 1. It is ap-
parent, therefore, that the working current
which operates the semaphores and restores
them to ‘‘safety”’ against the influence of a
constant source of power, as gravity, attribu-
table to the weights W, will only be required
for the brief space of time necessary to effect
the rotation referred to, so that by this ar-
rangement such working current is only
utilized for a limited time, the resistance of
the locking-magnets being such as to neces-
sitate only a small flow of current there-
through. This resistance may be either in
the windings or coils of the magnets them-

“selves or the usual resistance in the nature of

choke-coils in circuit with the magnets for
cutting down the current-flow therethrough,
as will be fully understood by those versed in
the art. So long asg the car stands upon a
section, as illustrated in- Fig. 1, the corre-
sponding tap-bell b for that section will con-
tinue to ring, thus giving audible evidence of
the presence of the car on that section. The
rapidity of movement of the bell-clapper will,
also give an audible indication of the condi-
tion of the battery. The distance between
the adjoining ends of the stringers 2 z and the
corresponding pairs of sectionél track-con-
trolling conductors or rails 9 10 and alsc of
the corresponding sectional third rails 3 3
should preferably be slightly less than the
distance between the pairs of truck-wheels
w w and the corresponding pairs of current-
collectors or trelley-shoes # ¢ for each car, so

“that the circuit will be closed for the next

succeeding sectional switching-magnet m in
advance before it is interrupted for the sec-
tion upon which the car is traveling, no mat-

829,068

ter in which direction it may be moving, this

-arrangement making it possible to- obtain

the best results at crossings of other tracks,
at frogs, switches, and sidings, owing to the
excellent insulating results which acerue
from such a structural system.

+ Referring now to the safety appliance car-
ried by the car and adapted to be actuated
by the semaphores when displayed at “ cau-

tion’’ and ‘“danger,” it will be apparent that
should the motorman fail to observe the posi- -

tion of the semaphore as_indicated in Fig. 3

.and the car.proceed on its way the free end

of the arm ¢ with its yielding rubber buffer ¢*
will ultimately strike the end of the sema-
phore, which acts as & tripping device, thus
causing the rod R to be rotated through a
suffi¢ient’ distance to rupture the circuit be-
tween the two ends of the yielding switching-
bar U and the corresponding contact-plates
y y as they snap downward, passing the'
ledges Y/ Y/, so as to effectuaily interrupt
the circuit flowing to.the motors. The same
movement of the rod R will also turn the ex-
haust-valve Vin the train-pipe TP to its full
limit, thus suddenly applying the brakes, so
that the car or train will be stopped. Where
two operating-arms ¢ are utilized, one for the
danger-semaphore S and the other for the
cautionary semaphore s, as shown in Fig. 6,
the motorman may run by the cautionary
signal by taking hold of the hand-wheel T
and rotating the same from right to left in
the reverse direction of the hands of a watch
a sufficient distance so that the outer end of
the arm ¢ shall effectually clear the outer end

70
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of the exposed cautionary semaphore s. . In -

the act of doing this, however, it will be ap-
parent that he will cut resistance z x succes-
sively into circuit sufficient to lower the
speed of the train and for like reason will
gradually apply the brakes, it being under-
stood that the port or opening in the valve V
is such that it will wholly open and wholly
close the train-pipe TP twice for each com-
plete revolution in either direction of the rod
R. Inlike manner the motorman may pass
the.danger-semaphore S if hebesoinstructed.
The hand-wheel T is provided with an index
or pointer toindicate the position of the oper-
ating-arms ¢ ¢, and the same may be operated
in such manner, if desired, as to reverse the
positionof the yielding switching-bar U, with
the operating-arms ¢ extending in a reverse

108
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115
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direction, so that, if desired, the automatic

‘operation may be dispensed with. The

usual controlling apparatus for regulating
the admission of air to the brake apparatus
and the application of the brakes in the ordi-
nary menner by the motorman is shown at
the right of the controller K in Fig. 3 of the
drawings, it being understood that the air-
valve therefor is in a multiple branch of the
train-pipe and that the manusal operation of
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the same is identically like that found in the
Westinghouse or similar systems of air-
brakes, my improved safety appliance being
both manual and automatic and entirely in-
dependent of the motorman’s or engineer’s
usual main air-controlling apparatus for Teg-
ulating the application of the brakes and of
the controller K for regulating the applica-
tion of the current to the motors. This ar-
rangement of safety appliances makes it pos-

'sible for motormen to concentrate trains

upon- one or more sections where the service
requires such concentration—in such Sys-
tems, for instance, as the elevated roads in
the cities of New York, Boston, and Chicago,
where it is often an absolute necessity that

~ the trains shall be congested. It also pre-
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vents any possibility of a motorman passing
an exposed signal, either of the cautionary
or danger type, without first cutting off the
current and simultaneously . applying the
brakes, provided, of course, the safety ap-
pliance has been set in the manner indicated,
or, if preferred, it enables any motorman or
any number of motormen to run by all dan-
ger-signials continuously, the rules and Tegu-
lations of the management of course -gov-
erning in such matters. _ _

- In Fig. 7 of the drawings I have illus-
trated how my novel method of controlling
the operation of semaphores with rotary
electric motors may be effected in connection
with existing systems of steam-railways or
other railways than those utilizing electric
power—such, for instance, as are now in
general use. In this figure I have shown the
tram-rails 1 2 divided into sections of the de-

sired length and.insulated from each other

at their adjoining ends, the track-battery A
in each instance being located at one end of
each section and the signal-controlling mag-
net m included normally in circuit therewith
at the other end thereof, this arrangement
being similar to that now in general use. F

represents the current-feeder, as before, and

D the dynamo designed to furnish current
for the signal-controlling motors M, the ar-

- matures of which are geared in each instance

50
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to a main gear-wheel G, as before, on the
shaft which supports the semaphore, W be-
ing the weight for returning the semaphore
to “danger.” Said armatures are also geared
to a train of gear-wheels, one or more, (here
represented as H,) on an independent shaft.
I is a locking-disk on the same shaft, pro-
vided with a locking-notch N for a locking-
detent at the outer end of the locking arma-
ture-lever d, which carries a yielding contact
adapted to make contact with the stationary
contact p in the motor-circuit 6.
understood, of course, that the train of gear-
ing H may be continued successively for the
purpose of minimizing the amount of “pull”’
upon that shaft which supports the locking-

| nal when the locki

by the armature-lever d, motor M, to the

_safety position. When it reached this posi-

It will be:

5

disk I, so that the retractile spring of the 6 5
locking armature-lever d will under all .con-
ditions release the detent and unlock the sig-
g-magnet n is demag-
netized. . o ‘

The operation bf this form of the invention 70
is as follows: A pair of wheels and axles rep-
resenting a car is shown at the extreme right-
hand side of the drawings and the local bat-

tery % of that section is short-circuited. Con-

sequently the signal-controlling magnet m is 75
demagnetized, as is also the locking-magnet
n in the circuit 7 7. Hence the retractile
springs of both armatures withdraw the
same, so that the detent at the extreme outer
end of the locking armature-lever 'd is re- 8o
leased from the notch N, thereby allowing
the weight W 'to set the semaphore'S at “ dan-

{ ger,” as shown. When the car left the next

section in the rear the semaphore for that
section was standing at ‘“ danger’’ and the re- 85
spective parts of the apparatus.in the posi- . -
tion shown on the right of the drawings, ex-
cept that circuit was then closed from .the
battery & through the tram-rails and both of
the magnets m n in the manner shown by the
tailless arrows. Consequently the motor-
circuit was closed from the dynamo D by the
switching-armature @, motor-circuit 6, sta-
tionary contact p, yielding contact carried

Q0.

95
negative feeder, back to the dynamo D. The

tendency of the magnet n at that time, how-
ever, was to break the circuit between the
yielding contact carried at the free end of its
armature-lever and the stationary contact p;
but this could not be effected for the reason
that the detent was held against the cylin-
drical surface of the disk I.during the time
that the semaphore was being turned to -

I00

105
tion, however, the detent was forced into the
notch N by the action of the magnet n,there- -
by rupturing the motor-circuit 6 between the
yielding contact carried by the armature-le-
ver d and the stationary contact p.: Conse-

uently the locking armature-lever d and its
3eten‘t will hold the semaphore at safety po-
sition until released in the manner shown at
the right of the drawings. At the same time ,
it will be noted that the motor M is cut out of 11 5
circuit at that point between the- yielding
contact carried at the free end of the locking
armature-lever d and the stationary con-
tact p. o T

It is to be noted that with both of the

modified forms of the invention, in so far as
the same relate to the operation of the sig-
nal-controlling motors M, the motor-circuit 6
is provided with means for breaking the same
at two independent points, one controlled by
the switching-armature ¢ and the other by
the locking-lever d, and that the arrange-
ment of circuits, circuit connections, and
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‘locking devices is such that the motors are
‘always cut out of circuit when the signals are

at safety position and are only cut into circuit
when a car or train has passed out of the sec-
tion over which it is for the time being mov-
ing and no matter in which direction.

am aware that it is not broadly new

with me to control the operation of rotary

electric motors in a reverse direction by an

independent source of power, as a weight,

and to cut the motor out of circuit with a

local source of eléctrical energy, as a battery,

after the sign&l has been restored to safety
ositlon an

tion of the weight, and I make no claim here-
inafter broad enough to include such a com-
bination. ' ‘ '

I do not limit my invention to the numer-
ous details of construct’on and arrangement
of circuits illustrated in the accompanying
drawings, as many of the same may be mate-
rially departed from and still come within
the scope of my claims hereinafter made. .

By the expression ‘‘sectional track-con-
trolling conductors or rails” (illustrated in
the drawings by the numerals 9 10) I wish to
be understood as meaning, generically, any
conductor or rail which is %r(’)ught into either
mechanical or electrical contact with the
tram-wheels of the trucks or the flanges
thereof and acted upon in such manner as to
continuously close the circuit to the switch-
ing-magnets m through local sources of elec-

trical energy so long as a car or train shall be.

fassing over or standing upon that particu-
ar section.
I meke no claim, broadly, in the present

application to & train-control appliance car-

ried by a car and operatively connected to
the source or $ources of power which move
the car and operate the brakes when com-
bined with an electrically-controlled stop de-
vice beside the frack and held normally out
of action with such train-control appliance,
together with means for manusally operating
seid train-control appliance, nor to such &
train-control appliance operatively connect-
ed with the source of power and the brakes
and provided with means for manually oper-
ating it when combined with & second manual

‘train-control device, such train-control de-

vices being mechanically disconnected from

‘each other so that each may be manually op-

erated independently, thereby affording two
absolutely independent means for manually
controlling- the movement of 'a train, which
means are atcessible to the motorman, as
these features are ful}y disclosed in a copend-
ing prior application filed in the United States
Patent Of%ce by me on the 14th of April,
1903, Serial No. 152,494, and constitute &
part of the {nvention embodied in said appli-
cation.

Having thus described my invention, what

sition and in such manner that when re-
eased it will be set at ‘“danger” by the ac-.

829,968

"I claim, and desire to secure by Letters Pat-
ent of the United States, is— :

1. In a railway system a source of elec-
trical energy connected to current-feeders
‘extending over the route; a-series of signals
and a series of rotary electric motors having
their armatures connected to the signals; in
combination with circuits and circuit connec-
tions for connecting any motor in a multiple

energy a sufficient time to set the signal con-

-nected thereto; together with means for au-
tomatically disconnecting the same from the
source of electrical energy after the signal has
been set, substantially as described.

- 2. In a railway system a source of elec-
trical energy connected to current-feeders ex-
tending over the route; a series of signals and
a series of rotary electric motors having their
armatures connected to the signals; in combi-

adapted to act upon the signals in opposition
to the motors; together with circuits, ¢éircuit
connections, and locking devices whereby
any signal may be set in a definite position
through the agency of its motor and the lat-
ter automatically disconnected from the cir-
cuit: when the signal is set and locked, sub-
stantially as described. ‘

3. In a railway system a source of elec-
trical energy connected to current-feeders ex-
tending over the route; a series of rotary elec-

' tric motors located in multiple circuit with
the feeders and a series of signals operatively
connected to the armatures of the motors; in
combination with additional sources of en-
ergy, one for each signal adapted to oppose
the application of power from the motors; to-

ether with circuits, circuit connections and
ocking devices or each signal whereby its
corresponding motor may be cut out of cir-
cuit when the signal has been set and locked
and the opposing source of power left in ac-
tion to display t%e signal in & different posi-
tion when released, substantially as described.

4, In o railway system a source of elec-
trical energy connected to current-feeders ex-
tending over the route; home and distant sig-
nals operatively connected with rotary elec-
tric motors; together with circuits and cir-
cuit connections whereby the signals may be
set and the motors cut out of circuit until
said signals are released, substantially as de-
scribed. : _

5. In a railway system a source of elec-
trical energy connected to current-feeders ex-
tending over the route; home and distant sig-
nals operatively connected with rotary elec-
tric motors; additional sources of energy, as
weights, for 'opposing the action of the mo-
tors;in combination with circuits, circuit con-
nections and locking devices whereby the sig-
nals may be set and locked against the influ-

cut out of circuit, substantially as described.

.branch circuit with the source of electrical .

ence of the opposing forces and the motors.
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6. In a railway system a source of elec-
trical energy connected to current-feeders ex-
tending over the route; a series of home and
distant signals operatively connected to ro-
tary electric motors; additional sources of en-
ergy, as weights, for opposing the action of

the motors; circuits, circuit connections, lock--

ing devices and sectional track-controlling
conductors or rails all so arranged that nor-
mally the signals are held or locked in defi-
nite position against the opposing sources of
energy with the motors out of circuit, the ar-

rangement being such that the presence of a.

car upon any section will display a home sig-
nal at danger and its companion distant sig-
nal at caution, substantially as described.

7. Inarailway system a series of home and
distant signals; a series of rotary electric mo-
tors one for each signal having its armature
connected thereto; a common source of elec-
trical energy for furnishing current directly
to any or all of said motors; sectional track-
controlling conductors or rails for each pair
of such signals, and local sources of electrical
energy connected to the same; together with
local electromagnets connected in ecircuit
therewith; circuits and circuit connections
whereby each motor will set its signal to a
definite position and be automatically cut
out of circuit, substantially as described.

8. In an electric-railway system a current
feeder or main operatively connected to a
source of electrical energy; a series of sec-
tional third rails or conductors; a series of
electromagnetic switching devices included
in circuit with sectiona track-controlling
conductors or rails made operative by ‘the
presence of the wheels of a car; a series of sig-
nals one for each section operatively connect-
ed with electromotive devices, the armatures
of the electromagnetic switching devices be-
Ing connected on one side to the current
feeder or main and-adapted to be connected
at their free ends either to the sectional third
rails or to the signal devices, the arrangement

being such that when a car is standing upon

or pussing over any section the correspond-
ing secticnal third rail is electrically connect-
ed to the current-feeder and the motive de-
vice which controls the operation of the com-
panion signal is disconnected therefrom, sub-
stantially as described. S

9. In an electric-railway system a source of
electrical energy having one pole thereof op-
eratively connected to a current feeder or
main extending over the route; the other pole
thereof being connected to the tram-rails; a
serles of sectional third rails; a series of sec-
tional track-controlling conductors or rails
corresponding thereto; local sources of elec-
trical energy and switching electromagnets
ipcluded in circuit therewith; the armatures
of said switching-magnets being located in
normally open branch feeders connected to

the current feeder or main, said armatures

7

being adapted to close the circuit on one side
to the sectional third rails and on the other
to signaling devices operatively connected

~with electric motors, the arrangement being

such that when any sectional third rail is con-
nected to the current-feeder the correspond-
Ing signal-circuit is broken and the signal dis-
played at danger, substantially as described,

10. In a sectional third-rail system of elec-
tric railways a source of electrical energy op-
eratively connected to a current-feeder ex-
tending over the route; a series of sectional

.third rails and a series of electromagnetic

switching devices; together with sectional
track-controlling conductors or rails made

operative by the presence of a car upon any .

section; in combination with home and dis-
tant signals for each section controlled by
electromotive devices operatively so con-
nected with the switching devices that when

any sectional third rail is made alive the cor-.

responding home and distant signals are dis-
played respectively at danger and caution,
substantially as described. o

- 11. In a sectional third-rail system of elec-
tric railways a series of switching devices pro-
vided with switching-electromagnets and
track-circuit connections for operating the
same; In combination with a signal for each
section controlled by an electromotive de-
vice, the armature-levers of the switching-
magnets being permanently connected on
one side to the current-feeder and having
front and back contacts on the other side
connected respectively to the sectional third
rails ‘and the electromotive devices which
control the signals, the arrangement being
such that the working current is utilized for
displaying the signals at safety when the sec-
tional third rails are dead and that the ab-

‘sence of the working current through the

motive or controlling devices of the signals
will display-the same at danger, substantially
as described.

12. In a railway system a current-feeder
extending over the route; a series of signals
operatively connected to electromotive de-
vices for controlling their movements and in-
cluded in signaling-circuits normally con-
nected to the current-feeder; in combination
with sectional track-controlling conductors
or rails; switching-electromagnets and local
sources of electrical energy included in ecir-

70’
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cuit therewith, the armature-levers of said

switching devices being normally included in
the signaling-cireuits; together with addi-
tional electromagnetic means for interrupt-
Ing the signaling-circuits in such manner as te
cut out the electromotive devices for the sig-
nals when the latter are set, substantially as
described.

13.. An electric-railway system embracing
a source of electrical energy; a current feeder
or mein; a series of sectional third rails or
conductors mnormally disconnected there-
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from; a series of sectional track-controlling
conductors or rails; electromagnetic switch-
ing devices and local sources of electrical en-
ergy connected to said sectional track-con-
trolling conductors or rails; in combination
with audible electromagnetic signaling de-
vices included in circuit therewith and elec-
tromagnetically-controlled visual signalsin-
cluded in signaling-circuits, the switching-
armatures of the ele¢tromagnetic switching
devices being connected on one side to the
current-feeder and adapted to, be connected

third rails and the signaling-circuits, sub-
stantially as described. . -

14. A safety appliance for an electrically-
propelled railway-car provided with a rotary
switch capable of assuming two open and
two closed positions; in combination with
means for automatically rotating it, and ad-
ditional means for manually rotating it, sub-
stantially as described.

15, A safety appliance for an electrically-
propelled railway-car provided with a rotary
switch capable of assuming two open and
two closed positions; a valve connected there-
to and located in the train-pipe capable also
of assuming two open and two closed posi-
tions for a complete revolution; in combina-
tion with means for automatically rotating
said appliance,-and additional means for
manually rotating it, substantially as de-
seribed. v :

16. A safety appliance for an electrically-
propelled railway-car embodying a rotary
switch having two contacting arms and a se-
ries of contacts connected together by resist-
ance-coils; in combination with an operat-

* ing-rod operatively connected with a valve

- 40
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for applying the brakes; together with means

for automatically rotating said safety appli-.

ance, and additional means for manually ro-
tating it, substantially as described.

" 17. A 'switch for an electrically-propelled
car embracing a series of contacts disposed in

inclined planes in circular relation and inter-

connected with resistance-coils; in combina-
tion with a yielding contact-arm adapted to
of said sets of contacts simul-
taneously; together with means for manually
rotating said yielding arm, and additional
means o%emtively connected thereto for ap-
plying t

such that when the switch is operated in one
direction the current will be abruptly inter-
rupted at two points and the brakes applied,
and when operated in the reverse direction
the current will be gradually cut down and
the brakes similarly applied, substantially as
described. ] '

18. A safety appliance for a railway-car
embracing a rod journaled in a car and op-
eratively connected to means for applying
the brakes; in combination with two operat-
ing-arms connected thereto and adapted to

e brakes, the arrangement being

829,968

come into contact with independent tripping

means located beside the track; together

with means for manually operating said ap-
\pliance in either direction, substantially as
described. :

7o

19. In a railway system a series of sema- .

phore-arms located beside the track and pro-
vided with means for automatically display-
ing them at danger; in combination with
-a safety appliance carried by a car consisting
of a journaled rod operatively connected with
means for disconnecting the motive power
from the motive device which propels the car;
together. with means connected thereto for
automatically _applying the brakes; addi-

tional means operatively connected to the.

rod and adapted to extend into the path of a
semaphore when exposed ; and further means
for manually rotating said safety appliance,
the structural arrangement being such that
the safety appliance may be placed in either
of two positions when the car is moving;
namely, in such position that the operating-
arm will be in the path of any exposed sema-
phore, or in a diametrically opposite position

75
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85
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so that the exposed semaphore-arm will not

actuate it, substantially as described.
20. In a railway system a series of sema-

phore - posts supporting danger and cau- -

tionary semaphore-arms and motive devices
which normally hold the same at safety;
in combination with means for automatically
displaying the same at danger or caution;
together with a saféty appliance carried by a
car. and provided with means adapted to
be acted upon by either the danger or the
cautionary signal, and additional means
for manually operating it, said safety appli-
ance being operatively connected to the
source of power which controls the movement
of the car and the source of power which ap-
plies the brakes, and the arrangement such
that a motorman may pass any exposed sig-
nal by manually operating the appliance, but
in so doing he will slow down or stop the train
as desired, substantially as described.

21. A track-circuit-controlling conductor
yieldingly supported upon a gTongitudinal
stringer closely adjacent to one of the tram-
rails and provided with an enlargement or

bead adapted to make good contact with the

flanges of the tram-wheels, substantially as
described.

22. A pair of track-circuit-controlling con-

ductors of yielding material both supported
by a longitudinal stringer closely adjacent to
one of the tram-rails, the upper of said con-
ductors being provided with an enlargerment
or bead adapted to make good contact with
the flanges of the tram-wheels, substantially
as described.

23. In a railway system a.series of sets of
flexible sectional track-rails sustained by in-
sulating stringers closely adjacent to one of
the tram-rails, the distance between the ad-

95

100 .

105

I10

11§

20

125

130



829,968

- jacent ends of the sectional track-rails ap-

proximating the distance between the inner
pairs of truck-wheels on each car, substan-
tially as described. T

24, In a railway system pairs of flexible
sectional track-rails sustained by insulating

: st"rinfers, the outer sets of said rails being lo-
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cated closely adjacent to one of the tram-
rails and the adjacent ends of said. pairs of
rails approximating the distance between the
inner pairs of truck-wheels on each car, sub-
stantially as described. : _

25. A sectional third-rail system provided
with an insulated current feeder or main and
8 series of sectional third rails normally dis-
connected therefrom; in combination with

sectional track-controlling conductors or rails -

and sectional supporting-stringers therefor;
together with switching-electromagnets and

local sources of electrical energy included in
circuit with the sectional track-rails and the.

magnets, and electromagnetic tap-bells in-
cluded also in cireuit therewith, the distance
between the adjoining ends of the sectional
track-controlling rails and the sectional third

rails approximating the distance between the -

inner pairs of truck-wheels on each car, sub-
stantially as described: : '

26. A safety appliance for an electrically-
propelled car embracing a switch combined
with means located beside the track for caus-

=]

ing it to automatically rupture the power-
circuit and additional means for manually
causing it to.rupture said circuit; together
with means controlled by the switch for ap-

plying the brakes; the “arrangement being -

such that when actuated:automatically in
one direction the circuit is suddenly inter-
rupted and the brakes instantly applied, and
when actuated manually in reverse direction

the current-flow is varied or interrupted and.

35

40

the brakes gradually applied, substantially _

‘I -as desecribed.

- .27. A 'safety appliance for an electrically- -

propelled car embracing a switch rotatableIn-
either of two directions and operatively con-

45

nected to brake - controlling means, said

switch being provided: with. an operating-
arm located outside the car and manual op-
erating means located at a point accessible to
the motorman:and adapted, when sutomatic-
ally operated, to suddenly stop-the car and
when manualf
substantially as described. _ 4

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

CHARLES J. KINTNER. -
Witnesses: - } '

M. TuRNER, -
M. F. KEaTING.
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y operated to gradually stop it, -
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