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To all whom it may concern.:

Be it known that I, CuarLES J. KINTNER,
a_citizen of the United States, residing at
New York, borough of Manhattan, county
and State of New York, have made a new
and useful Invention in Electric Railways, of
which the following is a specification.

My invention is directed to improvements

in electric railways of the sectional-conductor .

or third-rail type, and particularly to such
systems as utilized the tram or track rails
and the wheels or the wheels and axles of the
cars for closing the circuit to the switch-con-
trolling electromagnets which effect the con-
nection of the sectional conductors to and
the disconnection of the same from the cur-
rent feeder or main as cars pass over the
route, and will be fully understood by refer-
ring to the accompanying drawings, in
which— | -

Figure 11s a diagrammatic view of a single-
track railway, illustrating my improvement
In 1ts simplest form, a power-house dynamo
being shown and a car as seen traveling in
either direction. Figs. 2 and 3, when placed

“end to end with Fig. 2 on the left, illustrate

diagrammatically a double-track system of
electric railways with my invention applied
thereto and my arrangement of safety appli-
ances as combined therewith, together with

alarm-bells, switches, and circuit connections
for effecting the desired results, two power-

house dynamos being shown, one for each

‘track, and two cars, one upon the lower

track moving from left to right and one upon
the upper track moving from right to left.
Ifig. 4 1s a diagrammatic view of a modified
form of the invention in which yielding sup-
plemental track-rails are used in place of the
tram or service-track rails for effecting the
operation of the switches, there being shown
in this view two single pairs of wheels and
their connecting-axles for independent cars
at different parts of the roadway without the
trolley-shoes and circuit connections to the
motors from the sectional third rails, as
shown in the other views of the drawings.
Kig. 5 1s an enlarged cross-sectional view of
I1g. 4, taken through the roadway, illustrat-
Ing in section also the high-potential-current

feeder and its inclosing conduit and in eleva-

tional view one of the switching-magnets and
circuit connections and the motor and con-
troller on the car. Fig. 6 is an enlarged de-
tail sectional view taken through one of the
tram or track rails and the parallel stringer

| which supports the contacting sectional

track-rail, which is also shown 1n sectional

view, a car-wheel and its manner of opera-

tion upon the sectional contacting track-rail
being illustrated in dotted lines. Fig. 7 is a

diagrammatic view similar to Fig. 1 of a

modified form of the invention, illustrating
the manner of operating the switches through
the agency of currents primarily established
by a generator at the power-house, which is

O

wholly independent of or disconnected from

the power-house generator. TFigs. 8 and 9
are enlarged cross-sectional views taken

through the roadway similar to Fig. 5 and
illustrating still further modified forms of the
switch-controlling rails or devices and their

circuit connections. .

An electric-railway system of thesectional-
third-rail type has heretofore been devised in
which both of the track-rails were divided into
sections insulated from each other and double
or duplex sectional third rails equal in length
to such sectional track-rails were utilized
In connection with an alternating - current
power-house generator connected totwo cur-
rent-feeders or mains extending wholly over
the route, to which were connected in turn,in
multiple-arc relation, the primaries of con-
verters the secondary circuits of which were
of relatively low resistance and included
switching-electromagnets, the opposite ends
of such secondaries being connected directly
to the pairs of sectional tram or track rails

and the armatures of the switching-magnets
included in open circuit between the current-
feeders and the pairs of sectional third rails.

It has also been proposed to divide both tram
or track rails into parallel sections and to con-
nect the opposite ends thereof, respectively,
with switching-electromagnets and the sec-
ondary coils of converters, the primaries of

which were connected in multiple-arc relation

with a high-potential circuit controlled or op-
erated directly by the power-house generator
the armatures of the switching-magnetsbeing
so arranged as to connect the sectional third
rails to the current feeder or main when a

car was passing over the route, the wheels

and axles of said cars short-circuiting the
low - voltage currents passing through the
switching-magnets and the sectional track-
rails.
noted that the currents which control the op-
eration of the switches are made directly de-
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In both instances, however, it isto be

110
pendent upon the operation of the power- . -
- house generators or upon secondary currents
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65 with the track-rails or track-circuit-closing |

2

generated thereby, so that when the peak of
the load is reached and a large number of
cars are traveling over the route the switches
are rendered proportionately inoperative. It

has also been proposed to divide both tram

or track rails into pairs of insulated sections
and to include between such parallel sec-
tional track-rails switching-electromagnets
which are actuated or operated by low-volt-

age batteries carried one upon each car and

so arranged that the circuit was closed from
the batteries through the switching-magnets

and the wheels and axles as the car passed

from-section to section, as disclosed in United

States Patent to Hicks, No. 419,673, granted |

January 21, 1890. Such an arrangement
necessarily contemplates the use of a large
number. of batteries—namely, one for each
car: - It also necessitates the dividing of the
track-rails into short sections not exceeding
the length of the car, or rather the distance
between: any pair of trucks.

which one of the track-rails is electrically con-

tinuous- throughout its length and the other-
track-rail divided into sections correspond- |
ing in length with sectional third rails lo- '

cated between the track-rails, switching-elec-

tromagnets -being located in pairs in switch--
‘boxes at:the ends of each section and a bat-

tery carried byeach car so connected with the
tram-wheels that when a car is standing upon
a section the:circuit is-closed through the
wheels and axles, the sectional track-rail,

and the.corresponding switching-magnet, the
~current irom the battery returning by the

wheels and axles resting upon the continuous
track-rail. |
use of a portable battery upon each car or
train and the use of two sets of switching de-
vices 1n.each switch-box in order to enable

cars - to. travel in opposite directions or to'|
back from one section to another, while with

my improvement by locating the batteries

beside the track, one for each section, I am

enabled to utilize a single switch:for each sec-
tion, no matter in which direction a car may

locate sectional third rails between the track-
rails and to combine therewith pairs of sec-
tronal conducting-rails electrically connected

with switching-electromagnets and batteries
located beside the track, one for each section,

all so.arranged that through the agency of a
duplex or double switch controlling trolley

the sectional third rails are successively con-

nected to and disconnected from the current
teeder.or main as a car passes over the route;

as disclosed in patent to- Wheless, No0.468,164,

granted February 2, 1892.
My invention hasfor its objects—
First, to furnish- a local stationary source

of electrical energy.for each section of the

system and:to include the same in circuit

A sectional-
third-rail system has also been devised in

Such & system necessitates the

i

}

|

L
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~and the of

be traveling. It has also been proposed to | that any sectional third rail is alive, said
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devices and a switching-magnet, so arranged
that when a car is passing over the route a
relatively low voltage circuit is closed through
the switching-magnet and the armature

thereof caused to connect that particular
sectional conductor or third rail directly to

the current feeder or main so long as any pair
of car-wheels of the train rests or stands
upon thie section, it being understood that
each section is provided with an independent,
relatively low voltage generator, which is
wholly disconnected from or out of control of
the power-house generator or the source of
power which drives it. In other words, the

principal or essential feature of my invention
lies 1n the use of relatively low voltage cur-..

rents with sectional track-rails or track-cire
cuit-closing devices, and in such manner that
the operation of the switching-magnets is al-

ways the same under all conditions of load
‘and usage, a condition which is not possible

with existing types of sectional-third-rail sys-
tems where the low-voltage generatorsare

connected to or made dependent upon the
~current generated by the power-house gener-

ator.

Second, the provision of safety appliances
whereby when a car is passing over a given
section the next section in the rear is made
wholly inoperative, so that a following car

| will stop when it ‘enters thereon for lack of
‘working current.
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Third, to Cé)mbiﬁe switching devices with

 the low-voltage generators and satety appli-

ances, whereby any sectional third rail may
elther be wholly cut out of circuit or any two

ad]oining sectional third railsmay be joinedin

series relation and the corresponding adjoin-

ing sectional tram or track rails or track-cir-

cutt-closing devices connected in like series
relation, so that the two united sections will
operate from the switching devices located at
the opposite ends of such single section.

_ Fourth, to combine alarm mechanism with
the before-mentioned switching or safety
- apparatus or both, whereby both the public

ctals are warned as to the fact

alarms being actuated by the relatively low
voltage generators and in such manner asto
be wholly independent of the working cur-

rent utilized to drive the motors and furnish

lights for the cars and adapted also to give
audible indication of the condition of the
switch and safety batteries.

~ Referring now to the drawings in detail, in

all of which like numerals and letters of ref-
erence represent like or equivalent parts

100
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wherever used, and first to Fig. 1, 1 repre-

sents a tram or track rail extending oveér the

route and electrically continuous throughout .

125

its length, sdid track-rail being connected

directly to the negative pole of a power-house
dynamo d, the positive pole of which is con-

nected directly to an insulated current feeder

130
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or main 4, parallel with the roadway.
are sectional tram or track rails insulated
from each other at their adjoining ends, and
3 3 3 are sectional third rails or conductors
of the usual type msulated from each other
at their adjoining ends and supported upon
insulators 1n any “well-known manner. 555
are normally open branch circuits designed
to connect the sectional third rails or con-

ductors 3 directly to .the current feeder or

main 4. These branch feeders are shown 1n

Fig. 1 as connected, preferably, at or near the

middle of each of the sectional third rails or
conductors 3 3 3, 6 6 6 being low-resistance
conductors included in circuit between the
continuous track-rail 1 and the center of the
sectional tram or track rails 2 2 2, n n n being
switching - electromagnets and bbb low-
voltage electrical generators, preferably sin-
g1e~ee11. storage or primary batteries having
the necessary ampere-hour capacity to meet
the requirements of relatively long usage.
a a a are switching armature-levers included
in the normally open branch circuits 5 5 5
and provided with the usual retractile springs,
and p p p are the front contacts therefor.
s s & are manual switches for connecting the
sectional third rails 3 3 3 directly to the cur-
rent feeder or main when 1t is desired to
leave them in permanent connection there-
with. o0 o o are fuses or equivalent auto-
matic cut-out devices for disconnecting the

-sectional third rails or conductors for an un-

due flow of current to the motors on the cars.
w w w w represent the wheels, and f f the
axles of a car, and ¢ an electmc motor con-
nected through the controll
directly to a current-coll

ector or trolley-

‘shoe ¢, adapted to contact with the sectional

third rails 3 in the usual manner. 8 8 are re-

turn-conductors from the motor to the axles

1 f, wheels w w, and continuous tram or track

rail 1 connected to.the negative pole of the

power-house generator d. -
The operetlen 1s as follows: The car is

- shown 1n Fig. 1 as passing in either direction

55
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‘sectional third rail.

with the wheels w w upon two adjoining sec-
tional track-rails 2 2 and with the current-
collector or trolley-shoe ¢ upon the middle
Consequently current is
flowing from the battery b of the middle sec-
tion through the magnet n, conductor 6, sec-
tional track-rail 2, Whee w, axle f, wheel w,
continuous tram or track rail 1 to the nega-
tive pole, so that the magnet i1s energized and
the switching-lever a is “drawn into its for-
ward pos tlon thereby connecting the posi-
tive pole of the power-house dynamo d and
feeder 4 with the middle of the central sec-
sional third rail 3, so that current is flowing
through the current-collector or trolley-shoe
t, conductor 7, to the controller of the motor
¢, thence by the return-conductor 8, axle 7,
wheel w, continuous track-rail 1 to the nega-

222'] the car may move in either direction.

er by conductor 7

At
the same time circuit is closed through the
other pair of wheels w w and axle f from the
battery 6 of the extreme right-hand section
through the smtchmg—magnet n of that sec-

tlon, and its switching-armature ¢ 1s held in
particular

its forward position, so that that
third rail 1s made alive for the time being, and

upon the supposition that the car 1s traveling

from right to lett 1t will be disconnected from-

the current-feeder as soon as the last pair of
wheels w w leave the sectional track-rail 2
on the right; but this will occur only after the
current—collector or trolley-shoe ¢ has left the
right-hand sectional third rail 3, so that al-
though this sectional third rail has current-
potential there will be no arcing, in view of

the fact that the sectional third rail upon

which it 1s now resting has a like current-po-
tential. As the wheels w w leave the left-
hand end of the right-hand track-rail 2,
therefore, the magnet n of that section will
be. demegnetlzed and the switch will be
0pened and no arcing will occur at any point,
it being obvious that the low-voltage switch-
ing battery 6 will not cause demegmg arcing.

sary to connect that particular sectional
third rail with the current-feeder directly by
the switch s and leave it thus connected
until the repair is effected. In the event of
an abnormal flow of current through any sec-
tional third rail from
otherwise on the car the correepondmg fuse
or cut-out o will be blown.

Referring now to Figs. 2 and 3, I will de-
scribe 1 detail my 1nvention as applied to
double tracks and as combined with safety
appliances for preventing rear-end colli-
sions, together with means in the nature of
switches for varying the lengths of the sec-
tions, also as combined Wlth alarm-bells for
indieeting the fact that any particular sec-
tional third rail or conductor 1s alive on
either track. In these two figures of the
drawings, 1 1, as before, represent the con-
tinuous tram or track rails on the outside,
and 2 2 the sectional tram or track rails on
the 1nside, 3 3 being the sectional third rails
as before. In this 1nstance each track is

rovided with an independent dynamo d,
Eeving 1ts positive pole connected to a com-
mon current feeder or main 4, with the
branch feeders 5 5 running from each track
to the open contacts of duplex switches s s.
Two cars like that shown in Fig. 1 are shown
In these figures of the drawings, the lower car
passing upon the lower track from left to
right 1in the direction of the large arrow and
the upper car upon the upper track from
right to left in the direction of the large
arrow. 7 1 are the switching-magnets, as be-

fore, and m m are safety-magnets, 4 « being

65 tive pole of the power-house dynamo, so that | low-toned tap-bells adapted to be included

ShOI‘t-ClI‘GllltlllG‘ or

75

30

9o

. Should 1t be desirable at any time to repair a
switch or to restore a battery 1t is only neces-

95
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in the circuit of the respective batteries b b,

and v v high-toned tap-bells located at the
opposite ends of the. sectlons and adapted
similarly to be included in the b&ttery-clr—

cuits, as will be more particularly described
in connection with the description of the
mode of operation. The tap-bells v « are in
multiple-arc relation with the safety-magnets
m m and the tap-bells v v in like multlple -are
relation with the switching-magnets n n. It
1s to be noted that the armature levers a a of
the switchmg-magnets are centrally pivoted
and that the arms under control of the
switching-magnets n n are shorter than the
arms under control of the safety-magnets
m m for a purpose to be hereinafter described.

All of the magnets, switches, and batteries.

for each section are mclosed in water-tight,
switch-boxes located 1 this instance at or

near the ends of the adjoining sections, out-

lines of said switch-boxes bemo' shown in
broken dotted lines and the circuits of the
alarm-bells being shown in fine dotted lines,
the tailless arrows representing the circuits
from the batteries to the switching-magnets
in operation and the wavy arrows represent-
ing the corresponding circuits from the bat-

teries in the safety-magnets.

With this brief descmptwn I will now re-
fer to the mode of operation and first to the
car upon the upper track, which is seen trav-
eling from right to left in the direction of the
la,rge arrow. As the car stands upon the
middle section (there being three sections
shown) a circuit is closed from the left-hand
battery 6 in Kig. 2, by way of the tailless ar-
rows through the switch r, branch conductor
6, sectwnal track-rail 2, front wheels w, and

left, down by conductor 6 to the right,
throucrh switching-magnet n 1n the lower
rlﬂ"ht—hand corner of the switch-box in Kig. 2,
to the negative pole of said battery, thereby
causing. the short-armed switching armature-
lever to be drawn into its forward position
against the influence of the retractile spring,

‘so that a working circuit is now closed from
the right-hand power—house generator d on

the left by current-feeder 4, branch feeder 5,
right-hand fuse o, contact- pomt P, armature-
lever a, branch feeder 5, right-hand branch
of the duple“{ switch s at the top of the switch-

box to the central sectional thlrd rail 3, cur-

rent-collectoror trolley-shoe ¢, motor e, re turn-
conductors 8, axles f, wheels w w, to the con-
tinuous tmck—raﬂ 1, and thence to the nega-
tive pole of the before-mentioned power—house
generator, so that the motor on the car is re-
celving worlﬂnﬂ' current, which 1s moving the

same from rlﬂht to ,eft as shown. At the
same time g, branch C: rcmt 1s closed, as shown

by the waved arrows, from the rlﬂht—ha,nd bat-
tery b1in the rlﬂ'ht-hand switeh-box in Fig. 3

e f of the car, continuous tram-rail 1 to the

—

898,329

through the rear wheels w w, axle f continu-
OUsS tmck—rml 1, downward by conductor 6

to theright, thence to the left 11pward through

the safety-—maﬂ'net m, thence to the left and
downward to the negatwe pole of said bat-
tery, causing said magnet to energize the ar-
mature upon the long arm of the switching
armaturewlever a, and therefore aid the arma-
ture-spring at the other end of said armature-
lever to prevent any forward movement of
the switching-lever 1n the event of a car en-
tering the e*{treme sectwn on the right in the
rear of he car in Fig. 3, it being understood
that shou d 9, car so enter the 01rcu1t would
be closed from the left-hand battery b in the
right-hand switch-box through the wheels

and axles of that car, tmck—rmls 2 and 1, con-
ductor 6, and the S’Wlt@hlllﬂ‘-maﬂ‘ﬂet n 111 the

lower rlo'ht hand corner of the. box; but as
the safetjr—maﬂllet and the armature—sprmﬂ‘
act 1in the same direction this tendency of the
switch to operate will be overcome, and this
condition will continue so long as the two

cars stand upon the sections of track in the

order named or until the rear wheels of the
car upon the central section shall pass out of
that section to the next section in advance.
At the same time that the circuit was closed
from the left-hand battery b of the switch-
box 1n Kig. 2 a multiple-arc branch circuit
was closed through the high-toned tap-bell v,
located outside of said box and to the rlﬂ'ht
thereof, so that this bell 1s ringing continu-
ously, giving warning to the pubhc that that
particular sectional third rail is alive. At
the same time a multiple-arc branch circuit
was closed through the low-toned tap -bell u

on the right ot the switch-box In Flo* 3, g1v-
Ing continuous warning to a motorman fol-
lowmﬂ* that there is a car upon the section
precedmﬂ* Kach of the tap-bellsis provided
with a parabolic reflector, as shown, designed
to concentrate the sound 1n the proper direc-
tion—that is to say, the reflectors behind the
low-toned tap -bells will throw the sound
toward approaching
while the reflector behind the hlgh-toned

tap-bells will throw the sound in the same

direction, giving warmng to the public of the

fact that the sectional conductor between the
bell and where the sound is audible 1s alive.

Upon tracing the circuits for the lower car
upon the central section of the lower track
through the left-hand battery b in the switch-
box, Tlg 2, and the right hand battery 6 in
the SWItch—bOX Fig. 3, lt will be seen that the
sectional third r:zul of the central section for
the lower track is alive and 1s connected with
the current-feeder, receiving its current from
the extreme left-hand power—house oenera-
tor, the return-circuit from that D‘enerator
bemﬂ to the lower track-rail, while the return-
mrcuﬂ: from the right-hand ﬂ’enerator runs to

upward thrmw“h conductor 6, left-hand half ' the upper track-rail.

of the duplex switch S, sectional track-rail 2,

|

Should it be desired to lengthen any sec-

cars from the rear,.
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tion of the sjrstem, it is only necessa,ry to turn |

the switch s from the position shown into
contact with the other pair of contacts ad-
Jacent thereto, this being effected in connec-
tion with the upper track by turning the
lower points of the switch from right to left
mto contact with the exposed contacts and
the lower switch from left to right into con-

- tact with the like exposed contacts, at the

IO

same time rupturing the ecircuits 6 by open-
ing the switches 7 in both switch-boxes. - To

- illustrate, suppose it is desired to connect the

L5

20

two sections on the left in Fig. 2 of the upper
track in series relation it is only necessary to
turn the duplex switch s from right to left
with the points thereof into contact with the
exposed contacts shown and to at the same
time interrupt the circuit 6 at the switch 7, 1IN

~which event it will be apparent that the sec-
tional track-rails 3 3 are connected in series

~ relation for those two sections, and the sec-

~ series, so that the two batteries and two sets
“of magnets at the ends of the now single sec-

25

30

35

Pparticular sections with which

tional third rails are likewise connected in

tion will act as before.

The tap-bells « v be-
Ing combined with the

system in such man-

ner as to be operated by the batteries b b at

both ends of each section not only give the
warnings, as hereinbefore referred to, to the
public and to the officials of the road that the

nected are alive, but serve the additional

function of indicating when the batteries
have reached a point of discharge at which

they should necessarily be recharged or re-
placed, it being well known in the art of rajl-
way-signaling that as single batteries run
down or become polarized the signaling tap-
bells located in circuit therewith will vary
their rate of signal-taps. IR
Referring now to Figs. 4, 5, and 6, I will
describe a modified form of the invention
in which both of the tram or track rails
are electrically continuous throughout the
length of a predetermined portion of the
road and connected directly to the negative
pole of the power-house dynamo d, as IS
usually the case, the positive pole thereof be-
ing connected to the current-feeder 4, which

18 preferably inclosed in an insulated con-

- duit z, having a removable cover 4 and lo-

55

60

cated either between the track-rails or t¢ one
side thereof, as preferred. 5 5 5 are nor-
mally open branch feeders, and n n n n the

switching-magnets, provided with switching -

armature-levers a ¢ a a, adapted to close the
working circuit on their forward movement
at the contact-points p p p In this form
of the Invention instead of dividing one of the
track-rails into insulated sections I provide a
supplemental sot of yielding sectional track-
rails 2 2 2 equal in length to the sectional
third rails 3 3'3 and made, preferably, of thin
steel secured to the upper edge of msulating-
stringers 2, treated in any preferred manner,

!

they are con-

which stringers are secured. directly to the
ties ¢ by bolts or otherwise, the arrangement
being such that the inner edges of the yield-
Ing sectional track-rails shall lie always well

out of contact with the adjacent tram or

service rail 1, while their other edges are con-
nected by an insulated conductor 6, extend-
ing through the stringer z to the positive pole
of the battery b, the negative pole of said bat-
tery being connected to the switching-mag-
net n through conductor 6, switch r to one
of the tram or service rails 1, as clearly illus-
trated in Figs. 5 and 6. The switching-mag-
nets in this form are preferably arranged, as
shown in Fig. 5, with their lower poles
turned downward and the switching arma-
ture-levers provided with adjustable weights
g for normally holding them 1 their open po-
sitions.  In place of using the track-rail for
the return-circuit I may utilize a second set
of yielding supplemental sectional track-
rails, as illustrated at the right-hand section
in Hig. 4, the duplicate sectional yielding
track-rails being, as will be understood on
examination of Fig. 6, so arranged that
their yielding edges are adjacent to the inner
edges of the tram or track rails 1 1, so that
the flanges of the wheels w w will close the
circutt of the battery b through the wheels
and axles and actuate the switch.

The operation of the form of the invention

as shuown in Fig. 4 will be clearly understood
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on examination of Fig. 5, it being apparent

that when a car is standing upon or passing
over any section its corresponding switching-
magnet 7 will be energized by virtue of a cur-
rent flowing from the battery 4 through the
conductor 6, yielding supplemental sectional
track-rail 2, wheels w 2, and axles f f of the
car to the other track-rail 1, by conductor 6,
switch 7, through the magnet to the negative
pole, thus causing the armature « to be lifted
with its weight ¢, so that a branch cireuit is
closed from the feeder 4 by the branch feeder
9, cuntact p, switch armature-lever a, fuse o
to the sectional third rail 3, by the trolley-
shoe or current-collector ¢, conductor 7, con-

troller £, motor ¢, conductor & to the wheels

and axles of the car, through both tram or
service rails 1, as will be apparent on inspec-
tion of Fig. 4, to the negative pole of the
power-house generator d. A further modi-
fication of this form of the invention which
would prevent any possibility of the circuit
being closed to the switching-batteries by
the layimg of a crow-bar or other conductor

upon the sectional track-rails and continuous

track-rail or upon the supplemental track-
rail, as shown in Fig. 4, might be used, and I
regard the same as coming within the scope
of my claims as hereinafter made, in which
the opposite poles of the battery b, includ-

mg the switching-magnet =, might be con-

nected one-—say the negative pole—to the

| yielding sectional supplemental track-rail in
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the manner shown in Fig. 6 and the other |

pole thereof connected to a second yielding

- sectional track-rall secured to the mner face

10.
“each other as long as any car-wheel is stand-
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of the stringer z and underneath the yielding
edge of the supplemental sectional track-rait
2, which is acted upon by the flanges of the
car-wheels, the arrangement being such that
when any one of the car-wheels enters a sec-
tion the two yielding sectional track-rails are
forced into and maintained n contact with

INg upon or passing ¢ver a section. Such an
arrangement I should consider as the pre-

ferred form on surface roads across the coun-

try where the public might carelessly close
the circuit by laying a conductor upon the
ccontinuous track-rails and any one of the
sectional track-rails when the invention is
constructed and used in the manner illus-
trated 1n Figs. 1 to 4,inclusive. Suchan ar-
rangement also protects the inner flexible
rall from the weather and from the presence
of ice or other insulating substances. =~
In Kig. 71 have illustrated diagrammatic-
ally a modification of the invention in which
the switches are controlled by an alternating-
current generator ¢, wholly independent of
or-disconnected from the power-house gen-
erator d. This alternating-current genera-
tor 1s connected directly in a circuit 20, ex-
tending over the line, and at intervals along

the line corresponding to the lengths of the

sectional tram-rails 2 2 are located converters

7 1, baving the primaries thereof connected

35
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circuits, as before connected directly to the

i multiple with the circuit 20. The second-
arles of saild converters are connected at
their opposite ends, respectively, through the
low-resistance conductors 6 6 with the sec-
tional track-rails 2 2 and the continuous
track-rail 1 and nclude the switching-mag-
5 5 are the normally open branch

current feeder or main 4 on one side and to
the sectional third rails 3 3 on the other side,
¢ a being switching armature - levers in-

~cluded in said circuits. A caris shown apon
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the extreme right-hand side of the drawings,
and the operation will be apparent, it being

‘obvious that when the wheels w w are stand-

ing upon the extreme right-hand section the
low-voltage circuit from the converter j will
be closed through the low-resistance conduc-
tor 6, thereby energizing the switching-mag-
net n, so that the switching armature-lever
a 1s drawn forward and the current-feeder4

- connected directly. mi circuit with the sec-

- 60

-to the power-house generator. While such

05

tional third rail 3, so that working current is
furnished to the current collector or trolley ¢

and motor ¢ through 'the return-conductor 8§,
axle f, whee! w, and continuous track-rail 1

8 .system 18 capable of practical operation,
owing to the fact that the currents operat-
ing the switches are generated by a source
of electrical energy—-in thisinstance an alter-

‘the wheels, and f

to the wheels w and track-rails 1 1.

- 828,322

nating-current generator ¢, which is wholly
independent of or disconnected from the
power-house generator d—it is not the pre-

terred form, but is illustrated here as one

which 1s entirely practical.

In Figs. 8 and 9T have illustrated modified
forms of track - circuit - closing devices or
track-circuit-closing rails as coming within
the terms of my invention and as used in con-
nection with a system of sectional third rails.
Referring first to Fig. 8, ¢ ¢ represent the ties,
as before, supporting the track-rails 1 1, w w
. the axle, of a car, ¢ being
an electric motor, and % a controller carried
thereby. 7 is a conductor running from the

controller to the current-collector or trolley-

shoe ¢, resting upon the third-rail 3, which is
supported upon insulators in the usual way

by the ties q¢. 8 1is the return-conductor con-

f, and hence
| n 1s the
switching-magnet, a the switching-lever, and
b the switching-battery. 2 constitutes a nor-
mally dead track-rail, similar to the like track-
rail 1llustrated in Fig. 5, equal in length to
the sectional third rail or conductor 3, said
track-rail having normally no electrical con-
nection whatever otherwise than as acted
upon by the flanges of the wheel when
brought into contact with a second sectional
track-rail located beneath the former and se-
cured directly to the stringer z, the arrange-
ment being such that when no car is upon the
section the lower edge of the upper track-
raill will rest against the adjacent lateral
flange of the tram-rail 1, so as to constitute a
housing or protection for the conducting
track-rail beneath it, which track-rail is con-
nected directly to the low-resistance con-
ductor 6, and hence to the battery 5. When
a car 1s standing upon a section, as illus-
trated 1n IFig. 8, the flanges of the wheels w w
on the left pass between the tram-rail 1 and
the yielding track-rail 2, forcing it, as shown,
into electrical connection with the inner or
protected track-rail, thereby closing a cir-
cult as follows: from the battery b through

nected to the motor ¢ and axle

the low-resistance conductor 6, switching-

magnet n, right-hand track-rail 1, right-hand
wheel w, axle f, left-hand wheel w, flange of
wheel, upper yielding circuit-closing rail w,
lower yielding circuit-closing rail, conductor 6
to the negative pole, thus causing the switch-
ing armature-lever ¢ to be drawn into its
upper posttion, so that the circuit is closed
directly from the feeder 4, branch circuit 5,
armature-lever @, contact-point -p, branch
circult 5 to the sectional third rail 3, by cur-
rent-collector or trolley-shoe ¢, conductor 7,
to the controller £ and motor ¢, and by the
return-circuit 8, axle f, wheels w w, and rails
1 1to the power-house dynamo. Referring

now to Fig. 9, the only essential difference

between the arrangement of circuits and that

| disclosed in Fig. 8 is_'fbund in the fact that
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both of the yielding track-rails or circuit- |

closing devices 2 are connected directly to
the low-resistance conductors 6, so that
when a car is standing upon any particular
section, as shown, the circuit is closed di-
rectly from the battery b by the conductor 6,

- through the magnet n, conductor 6, and

IO
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through the yielding edges of the two yield-
Ing track-circuit-closing rails 2 2, the flanges
of the wheels in this instance acting mechan-
1cally only to bring the yielding circuit-clos-
ing rails into electrical contact with each
other.

L do not limit my invention to the modi-
ed forms thereof 1llustrated in the accom-

Ty

panymmg drawings and hereinbefore de-

scribed, as obviously a number of the features
thereof might be materially departed from

“and still come within the scope of my claims

hereinafter enumerated. To illustrate, the
novel types of yielding circuit-closing rails
shown in Figs. 5, 6, 8, and 9 might be util-
1zed in connection with sectional third-rail
systems of electric railways generally, many
of the features of my invention being generic,
particularly those with relation to the use of
such sectional track rails or circuit-closing
devices and of the use of the same in combi-
nation with electrical generators for control-
ling the switches which effect the connection
of sectional third rails to and disconnec-

tion of the same from a power-house gener-

ator, whether the same be through the
agency of local ‘batteries located at points
along the line or through the agency of local
currents primarily generated by a generator
which i1s independent of or disconnected
from the power-house generator, one of the

important features of my invention residing | p

in the controlling of the switches by elec-
trical currents, which shall be locally con-
stant for each switch, and I wish it under-
stood that my claims are to be construed as of
the most generic nature in these particulars.

No claim 1s made in the present applica-
tion to an electric-railway system having a
current .feeder or main, a series of sectional
third rails, a series of sectional track-rails, a

~ continuous track-rail connected to the power-

50O

55
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house generator, and switching devices in-

cluded 1n eircuit between the sectional track-
ralls and the continuous track-rail with elec-

trical generators located at intervals along
the road nor to the combination of sectional
track-rails, sectional third rails, a power-
house generator connected to a, current-
feeder, and circtit connections between the
sectional track-rails with local switch-con-

trolling generators when combined with

safety mechanism for preventing rear-end

- collisions, as these features are claimed in an

05

original application filed by me in the United
States Patent Office October 13, 1903, and
bearing Serial No. 176,930. '

4

posed to operate or control electric railway-
signals by utilizing one of the track-rails and
a flexible supplemental conducting-rail
closely adjacent thereto in connection with a
signal-battery and an electric circuit connect-
ed to the track-rail and such flexible rail, as

disclosed in British Patent No. 2,169 of 1889

and in United States Patent to Means, No.

273,377 also, that it has heretofore been pro-
posed to operate or control electric railway-.

signals by utilizing both of the track-rails
and a pair of rigid supplemental conducting-
rails yieldingly supported at their ends and

connected together electrically and to one or

more electrical circuits, including one or
more signals, as disclosed in United States
Patent to Thaler, No. 491,387. In all of the
betore-mentioned patents, however, 1t1s pro-
posed to utilize the tread-surfaces of the car-
wheels for effecting electrical connection be-
tween the track rail or rails and the supple-
mental rail or rails. While such an arrange-
ment would be operative,it is open to the ob-
jection that with many existing types of
ralls the head of the rail is practically the
same width as the tread-surface of the car-
wheels, so that oftentimes such an arrange-
ment would be impractical, and I make no
claim hereinafter to this feature per se, my
claims in this particular being limited spe-
cifically to the utilization of the flanges of
the wheels between the track-rail and the
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ylelding supplemental conducting-rail. I

am also aware that it i1s old to mechanically
close an electrical circuit to and through an
electric motor on board of an electrically-
propelled car through the action of the
langes ot the car-wheels and yieldingly-sup-
orted conducting-rails, as disclosed 1mn Ger-
man Patent No. 103,246, September 28, 1898.

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

1. An electric-railway system embracing a

current-feeder and a power-house generator

connected thereto; a series of sectional con-
ductors or third rails; normally open branch
feeders and switches for clesing the circuit
between the current-feeder and the sectional

conductors; m combination with switch-con-.
trolling electromagnets included in circuit:

with local electrical generators beside the
track; together with track-circuit-closing de-
vices controlled by the wheels of a car or
train upon the track, said electrical genera-
tors being wholly out of control c¢f or dis-
connected from the power-house generator
when in operation. _

2. An electric-railway system embracing a
current feeder or main and a power-house
generator connected thereto; sectional con-
ductors or third rails; electrical batteries lo-
cated at intervals along the route and con-

|  nected in circuit with switch-centrolling elec-
I am aware that it has heretofore been pro- | |

tromagnets and track-circuit-closing devices,
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the armngement being such that the pres-

ence of the wheels of a car upon any section
will cause the third rail or conductor of that
section to be electrically connected to the
current feeder or main when said car is pass-
1110' over the section, no matter in which dl—

. rection it may ne travelmﬂ'
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3. An electric-railway system embracing a
current-feeder and a power-house ¢ Oenemt{;}r
included in circuit therewith and with one or
more of the tram or service rails; sectional
conductors or third rails and a local battery
for each sectional conductor or third rail; in
combination with switching devices made ¢ op-
erative by the wheels of a car and circuits
and circuit connections whereby a car stand-
INg upon or passing over any section will
maintain the correspondmo' sectional con-
ductor or third rail connected to the feeder,
whether the power-house generator be uper--
ating or not.

4.” An electric- rallway system embracing a
current-feeder and a power-house generator
connected thereto and to a return-circuit; a
series of sectional conductors or third rails
an<l switches for connecting the same to and
disconnecting them from the feeder; in com-
bination with loca,l batteries located beside
the roadway and included in circuit with
switch-controlling electromagnets and track-
circuit-closing CE‘,VICGS together with addi-
tional local batteries and safety devices in-
cluded in circuit therewith and with the
track-circuit-closing devices whereby the sec-
tional conductors or third rails are connected
to and disconnected from the feeder as a car
passes over the route and rear-end collisions
are avolded.

5. An electric railway of the sectional third-
rail type provided with local batteries located
at mtervals along the roadway; switch-con-
trolling electromaﬂnets and track-circuit con-
nections for mahmﬂ' the sectional third rails
alive as a car passes over the road; in combi-
nation with alarm mechanism for 1ndlcatmg
when any sectional third rail is alive.

- 6. An electric-railway system of the sec-
tional third-rail type embracing a current-
feeder and switches for connecting the same
to and disconnecting it from the sectional

third rails in sequence; in combination with

a local electrical generator for each switch,
and alarm mechanism for indicating when
any sectional third rail 1s alive.

7. An electricrailway of the sectional third-
rall type embracing a current-feeder; sec-
tional third rails and switches for connecting
the same to and disconnecting them from the
feeder in sequence; a local b&ttery for each
switch and sectional track-circuit- closing de-
vices for actuating the switches; together with
an alarm connected in circuit with each local
battery and adapted to indicate when any
section is alive and also to indicate the con-
dition of the battery.

=]
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8. An electric-railway system embracing a
current feeder or main; sectional conductors
or third rails; normally open circuit. connec-
tions between the same and the feeder;
switches for closing said normally open cir-
cuit connections, and local electrical gener-
ators wholly mdependent of or disconnected
from the power-house generator and included
in circuit with switch-controlling electromag-
nets; in combination with track-circuit-clos-
ing rails having contact with the wheels of
the cars as they pass thereover and adapted
to tlose successively the circuits of the switch-
controlling magnets, the arrangement being
such that the presence of a car upon any sec-
tion of the track causes the corresponding
sectional conductor to be maintained in con-
nection with the current feeder or main dur-
ing the time that said car is passing there-
over 1n either direction, whether the power-
house generator be in operatlon or Not.

9. In a double-track system of electric
raillways a power-house generator for each
track, each having its negative pole connect-
ed to a continuous track-rail and its positive
pole to a feeder; sectional third rails and
switches and circuit connections for each
track included in circuit with local batter-
les; in combination with safety devices for
preventing rear-end collisions; said safety
devices being included in circuit with addi-
tional local batteries and the track-rails, the
arrangement being such that the Wltchmﬂ'—
batteries and the safety-batteries normally
oppose each other through the track-rails
and tend to restore electrical equilibrium
after cars have passed over theroute, the bal-
ance being disturbed for each section by the
presence of a car thereon and the switching
and safety mechanisms actuated concur-
rently

10. In an electric-raillway system a current
feeder or main and a power-house generator
included in circuit therewith and with one
or both of the track-rails; sectional con-
ductors or third rails; switches for connecting
the same to and disconnecting them from the
feeder; local batteries, one for each section,
included in circuit with a switch-controlling
electromagnet and two track-circuit I'&l]S
one of which conceals or protects the other
In combination with means carried by or
moving with each car for continuously clos-
ing the circuit between the track-circuit rails
so long as a car stands upon or 1s moving over
a sectlon

11. A sectional system ofelectric mﬂway
embracing a current-feeder; sectional con-
ductors or third rails; mdependent local bat-
teries located beside the track and switches
for connecting the sectional conductors to
and disconnecting them from the feeder; in
combination with track-circuit-closing de-
vices actuated by the wheels of a car on any
section to close the local circuit to its corre-
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sponding switch-magnet and a cut-out for
each sectional conductor or third rail adapt-
ed to automatically disconnect the same from.
the feeder for an abnormal flow of current

therethrough. |
- 12. In a system of electric railways a cur-

‘rent feeder or main; sectional conductors

and switching devices for connecting the
same to and disconnecting them from the
feeder or main; local electrical generatorsin-

‘cluded in circuit with the switching devices

and with sectional track-circuit-closing rails;

in combination with means for cutting out

any third-rail switch and simultaneously
connecting the adjoining third rails and track-
circuit-closing rails respectively 1n series re-
lation so that two sections may be joined to-
gether .and act as one.

O

13. A track-circuit-closing device consist-
ing of a flexible rail adapted to make frictional
contact with the wheels of a car; in combina-
tion with a switch-controlling magnet con-
nected thereto and to a return-circuit in-

cluding a source of electrical energy, the

arrangement being such that the switch-
magnet is energized by the presence of the

20

25

car-wheels between the flexible rail and one

of the tram or service rails as the car stands
upon or passes over the route.

In testimony whereof I have signed my 3o

name to this specification in the presence of
two subscribing witnesses. '
CHARLES J. KINTNER.
Witnesses: ' |
M. TURNER,

M. F. KEATING.
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