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20 all whony it may concern: | |
Be it known that I, Isaac W. HEYSINGER,
of Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented a cer-
tain new and useful Improvement in Iilectric

‘Railways,of which the following is a full, clear,

and exact description, reference being had to

thedrawings accompanyingand forming a part

10

of this 8pemﬁcablon in which—

Figure 1 is a transverse vertical section of
an electrlcal railway embod ying wy invention
as applied to a street-railway provided with
a subterranean conduit, showing the electric
wires or conduetors, the 1 ulw'ly car, the elee-
tric motor or dynamo attached thereto, and
the means for conducting electricity from the
electric wires of the subway to the motor upon

the car. Fig. 2 isa view, similar to Fig. 1, of

-~ an elevated or other electric rallway in which

20
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no subterranean conduit 1s employed. Iig. 3
is a plan view showing the means w he1eby 1
automatically shift the current from one block
or section of my electric cable or conducting-
wire to a sueceeding block or section wher 1[3
1s not deemed desirable to maintain all the

bloeks in a charged condition at the sametime.

Fig. 3* 1s an enhwed view of the electro-mag-
net and 1ts eoactnw parts, as shown in Fig. 3.

Fig. 4 is a plan view of a part of the station

35

4.0

45 : .
“ab any time be. Fig. b is a vertical sectional

view of the electro-conducting rollers which

contammﬂ* the dynamos which supply theline
with electmc energy for propulsion of the cars,

showing a number of such shifting - maﬂ*net&
as are sh()wn in Fig. 3* arranged in series, 8o

‘that the current may be shifted from the cable
controlled by one of these magnets to the next |

as the car travelsalong the Iine, and 80 on con-
tinuously, and which, by the position of the
armatures of the various magnets, will show
which blocks or sections upon the line are oc-
cupied by cars or trains of cars and which are
not, and which also provide means, by pre-
venting contact of the armature with its mag-
net, for arresting the motion of any car or
tram of cars at the end of any block or section
of cable upon.which the said car or train may

I prefer to use, for commumcatmo electricity
from the fixed cable through the swingingarms

50 shown in the figure to the electro-motor or

dynamo upon the ear, which by suitable gear-

ing propels the same. Ifig. 5* is a view of the
roller shown in Fig. 5 somewhat modiﬁed in
form. | -
 The lettering in all the figures is uniform. 33
The first part of my 1nvent10n relates to the
construction of an electric railway provided -
with a fixed electric cableand a trackway along
the same, and having cars adapted to traverse
the said railway from end to end, propelled 6o
by the electric energy communicated from the

| said electric cable or conductor, 1in whieh the

electric cable is divided into a series of blocks
or sections arranged longitudinally along the
line and detaehed from each other where theu* 05
adjacent ends approach each other,these blocks
or sections being of such length, propoxtion-
ately to the amounb of i:mvel upon the line,
that not more than asingle car or train of cars
may be upon any one block at the same time, %O
and in which the independent electric cable of
éach block or section is independently sup-
plied with electric energy from a separate wire
or conductor carried along out of contact with
any other sectional cable “or conductor. For 75
ordinary street-railways these blocks might be
from a quarter to a half mile in length, vary-
ing with the traffic, while ona line from Phil-
adel phiato New York, for instance, the blocks
might have a length of from ﬁye to ten miles, €o
“more or less.
The second part of my invention relates to
the construction of the electric connections

used by me for transmitting the electric energy

of the sectional cables to the mot{)r-dynwmo 35
of the car and thence back to the common
source of supply, so that no loss of energy or
breakin the current may be encountered as the

car travels across the break between the two
adjacent ends of the blocks or sections of the go
fixed cables, which, independently supplied,

lie end to end along the whole line. For thig
purpose I provide the car with a fixed bar de-
scending from its under side, to which are at-
tached two swinging arms on the side oecu- 95
pied by the bloch-cables and one only on the
side occupied by the return cable or conductor.

To the ends of these swinging arms are at-
tached groove or other rollers, which roll
along the cables and commumeate the electric 1co
energy through therollers, theswinging arms,

| the descendmg bar, and the dyn‘tmo carmed'




- by the ear, all these being made of eleetro-

10
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conducting material properly insulated. The

swinging arms are held outwardly by springs
or like means, and upon the side occupied by
the sectional cable the two swinging arms lie

one behind the other, one pulley or roller fol- -
lowing the other upon the same cable at such

distance apart that when the end of one block
1s reached, before the rear roller shall have
cleared thecable of the block behind, the roller
1n front willhave passed onto the eable of the
next block.
two arms are joined -together as they ascend

to the car above, so as to make a common con-

ductor. I sometimes use brushes instead of
rollers, but usually prefer the rollers herein
shown and desecribed,

~T'he third part of my invention consists in

the use of the longitudinal chamber or sup-
plemental conduit I, extending along the track-

way and carrying within it the supply-wires

K KA IO, as shown in Figs. 1 and 2, insu-

- lated from each other and drawn successively

from the said insulated chamber to form con--

nection with and supply electricity tothe main

~conductor at various points into which the

30

same may be sectionally divided along the

line. When I use a conduit, G, as shown in

Tig. 1, I usually carry this supplemental sup-
ply-conduit I within the conduit G; but I |
' ~zontal planeand rest against thesectional cable

sometimes also carry the same along outside

~the conduit G, and where no such conduit G

35
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18 used I carry the insulated box I and its con-

tained wires along the trackway, as shown in
Fig. 2, or in any other manner which will se-

cure the advantages herein shown, described,

and claimed. - o o

The fourth part of my invention relates to
the construction of an automatiec current-
shifter or series of current-shifters to be ap-
plied to the line-wires of the various blocks of
cable in the main station, whereby, when it is
not desirable to maintain all the blocks in a
continuously-charged state, the passage of a
car from a blo¢k which is charged to a suc-
ceeding one which is not charged will shift the
current aucomatically into that block, at the
same time throwing the block just passed out
of connection with the charging-dynamo in the
station, and whereby also I am enabled at a
glance, by a suitable index attached to the
armatures of the electro-magnets used by me,
or by mere observation of thearmatures them-
selves, to determine the position of every car
or train of cars upon the line at any moment
within the limit of length of a block of my
cable or conductor, and also whereby [ am en-
abled, by preventing the closure of the arma-
ture of any electro-magnet in the series, by a

suitable bolt or lever, to prevent the trans--

mission of the current to any bloek desired,
and so stop any or all trains from the main
station at will.

The last part of my invention relates to the
construction of the conducting-rollers through
which I transmit electric energy from the ca-

ble to the car, whereby the cable is leld in |

- -

The electrie conductors of these

which my invention is used.

and from the motor B. o
~To the sides of the draft

359,607

contact with the roller over a much larger

surtace than that of merely rolling contact.

Referring to the drawings, Fig. 1isa trans-
verse view, in section, of a street-railway in

A 1is the car traveling upon the rails Ir I,
which are supported by the stringers I I in
the strect D.

B is an electromotor-dynamo attached to
the ear, and may be of any form or construe-

tion required.
C 18 a dralt-bar extending down into the

conduit G, through the longitudinalslot &/, and

the bar C is provided with conducting-wires

¢ ¢/,which extend outward along the arms and
rollers to make conneetion with the fixed ca-

bles K and M and transmit the cleetricity to

conduit G, areattached lugs C' (%, on opposite
sides, to which are pivoted, so as to move in a

bar C,within the

horizontal plane, the swinging arms I and H’,

upon the side occupied by the sectional cable

K, and H* upon thesideoccupied by the return

cable M. These swinging arms are held out-

wardly by the springs SS S, which may be of .

any desired form. |

Upon the extremities of the arms I I’ H?

are mounted rollers, preferably grooved upon
the periphery, P P’ I, which revolve in a hori-

I K" upon one side and the return cable M
upon the other. | |

The rollers, arms, and bar are all provided
with insulated electrie conductors, and the

rollers are composed of some conducting ma-
As shown in Iig, 5, I

terial, such as copper.
preter to make theserollersof loosely-attached
sheets or disks of copper, with or without a
wooden or metal disk between, and the sheets
or disks are held together with a light spring,
so that the top and boftom sides of the elec-
tric cables X and M shall be embraced by the
inner surfaces of the copper disks where they
extend out beyond the interposed wooden
plate, where such is used, or where the disks
are flanged at the edges for the purpose. The
spring holding the disks together will produce
a slight pressureand acontinuous contact over
a large surface, and at the same time will, by
the rotation of the disks,sweep away dirt and
polish the contact-surfaces of the conductors.
The position of the arrows in the fisures serves
to show the direction of the electrie currents.

At I, I'ig. 1, isshown a box, or ratiier a con-
tinuous insulated casing or chamber, placed in
the conduit G at one side thereof, and which
extends along the whole length of the con-
duait. In this box I are contained a num-

“ber of electric conducting - wires, K¢ K*' K?

K* K* K K &e., which extend longitudi-
nally side Dby side and are all insulated
from each other by a suitable packing. To
avoid induction I use any of the means in
general use; but usually a large return-con-
ductor, M, will be sufficient. When I use my
current-shifting devices, as the current will be

9
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~ the induction will be inconsiderable in any

- case, so far as practical annoyance is con-
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cerned, while in Fig. 1 I show these wires K°
K*, &c., in a box or casing within the conduit
G yet T do not always so inclose them, but
s’o'_metimes carry them along the street in a
separate. conduit, or overhead, or carry them
into the conduit G from independent stations

along the iine, instead of from a common sta-

tion, as shown in Ifig. 4.

Tn Fig.2 1 show anelevated rallway in eross-
section, in which the wires K* K*, &e., are con-
talned in a horizontal box between the rails,

and I protect the cables K and M in this con-
struction by springing the hoods 1’ 1’ over
them from the sides of the box I, having an
open inner side, through which the bar Cand
the arms H H’ IP with their rollers, commu-

‘qnicate with the Sald cables.

While other forms of conduit may be em-
ployed, the one I prefer to use is that secured
to me by Letters Patent No. 325,173, dated
August 25, 1885, 1n which I point out in gen-
eral terms the adaptability of the said con-
duit to an electricrailway, such as I now show,
descrlbe, and claim in this appllcatlon

The wires K* K° K° &e¢., are connected with
the motor-dynamos in the main station, as
shown in Fig. 4, or with various sub-stations

‘along the lme, Wth]l supply electricity for
moving the cars; but in Fig. 4 I show a sin- B

gle dynamo of g-reab power, which thus will

supply all the wires K’ K* K® K* K® K*, &e., |

and consequently all the blocks of cable along
the line, either all at once or suceessively.
- Referring to Fig. 4, it will be seen that the
blocks K X are supplied by the wires K?* IC°,
which all extend along the line together 1n the

- box I, Figs. 1 and 2, the cable or main con-

43
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ductor lying farther within this line and in

contact with the rollers P P'. At a certain
point the main cable will terminate, this being
the end of one of the blocks or sections above
described. . Thenext wire in the rear, K% will
now come to the frout a short distance in ad-

vanece of the end of the first block, and will be

bent into line with the former cable, or will
form connections with a new length of cable,
as may be preferred. This new block will

-extend a definite distance and then, in like

55
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‘each other.

manner, terminate, and a new conductor take

its place as a cable, and so on for the whole

length of the trackway, all these blocks or sec-
tions of cable being totally disconnected from
At the interval between the ends
of any two blocks of cable a car supplied by
a single roller, P, might be out of connection,

and the current would be neeessarily broken

inasingleroller passing over this vacant space.
To awmd this I use the double set of rollers
P P/, one traveling behind the other at such
dlstauce apart (see Fig. 2) that before the rear

roller, P, has left the last block the front roller, |
P, will have passed over the vacant space

'.-block

o but upon a few of these wires K* K“’ K°, &e., ] and commenced receiving the current from

the succeeding block. As the conducting-

wires of the rollers P and P’ unite before pass-
ing into the motor B, it is immaterial whether

the current is carried by one or the other arm
Hor H. Thewires K’ K* K’ K* K*-&c., thus
pass -to the front successively, (se'e I‘ig 4,)
each supplying a new block or section of cable

with electric energy. A single return-cable,

M, is used, extending along the whole lme.
which receives the return electricity from alil

‘the blocks, and should be of sufficient cross-

section and conducting-power to ireely return

‘all the currents to the generating-station.
the cables KX M extending along above the |

same, nosubterranean conduit bei ng employed,

A ground-connection may be used for the
return current; but I prefer a direct return-
cable for many reasons.

While a large added expense of 001181:1'11(3131011
might be lmcwmed for a block system like
mine, from the multiple-supply wires K’ K*
K L“ extending along the line, yet this is
only app&rent, as sinee but one car or train of
cars runs npon one block at any one time,
(thoughin case of emergeney two or more might
berun,)the currentrequired for each block and
the corresponding weight of side wire and ca-

ble would be smaller in the same proportion,
the only increase being the allowance for ac-
cidental variation and the. resmtance of the

wires K* K% &e.

In Fig. 3 1 show in more detail Lhe means
T use to shift the current from one block of
cable to another when it 1s not desired to
charge all the blocks simultaneously. Iorin-
stance, in street-car lines at morning or even-

‘ing or on special occasions the cars will run

much closer together and the whole line may

| be maintained in a charged state, while at

other hours of the day the cars may run mueh
less frequently, and then only asingle dynamo,
or one of smaller power, may be used, and the
current shifted automatically from one block
of cable to another as the car travels along

the line and passes from one block to another

when moving either forward or backward.
The dynamo which generates the electric
energy 1s shown at N, the dri iving-pulley at O,
and the return cable or conductm at M.
K’ is the wire which supplies the first block

of cable K, and in Fig. 3 is shown as constantly

charged with electricity to avoid complication
in the drawings, the shifting mechanism being
shown in this ﬁﬂ‘me as applied to K? 0111};?

When the car re‘whes_ the position on theline
shown in Fig. 3, the current 1s on the first
block I, but not on the succeeding block sup-
plied by the wire KX*. -The moment the {front
roller, P, passes over the end of the first block

K ‘md beyoud it comes in contact with and

begins to travel upon the cable of the succeed-
ing block supplied by K? the rearmost roller,
P, still traveling upon the cable of the ﬁlst
Immedmtely opposite, on the return-

cable M, is a defiection, m, intended to throw
'- the-roller P out of contact at the same 1n-
stant that the rollers P P’ are in the position
| shown.

This deflection m may be any sort of
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SEREERERERENE I 3
SRR K beyond the break z y to the coils of the
. electro-magnet, and this branch: wire, after |
- forming lht cmls of the magnet, is e‘{temled
IR @down dﬁ) M to form a emmectmn mth the re
20 ;Lu: n-cable M at the point m2 - .
SRR Qm*m ature R? from . Ctllt‘),Cb with the magnet R,
- and.a bolt, RY, is provided, by means of w hmh it
... .. the. mnntme R* may be permanently kept
, 125
. currenb ean pass over the Wll‘e I to the block -
| ofcable supplied thereby. When the rollers .
PP Parein tl]&PGE:IEIOIlS sht}wn in Fig,.3 con- |
.. taetof the arm H?* will be broken wzth the re-
.30 turn- cable M, so tlm‘r no currentican pass. A
... ... . .. newcircuit: will be: formed in which the eur-
. renb will passfrom K’ through thearm H and
. backward down the arm H’ 1to the block of :
... cable controlled by the wire K?, thence back
SRR 35 the electm magnet, and: thGllCE‘ down the wire |
. M to the. 1*etm n- cablc, M. The electro- ‘mag-

|  net R, set. into action hy the return current,

40

45
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1nsulated space, as I merely show a deﬂectlon
gto illustrate it more. cl(,arlv In the figure.

‘near the. dynamo N, and the wire K2 which
_controls the second bloch of the Gable K, 1s
. broken at the: pmuts z 9y, (see Fig. 8%, the one
. portion of the wire K? being %ttfwhed to the
. armature R? of the: electw magnet R, so ‘that

~ when the armature is drawn up to the mag-:
SHEREIN 168
BEEREE the wire ¢ and y, but not otherwise. XVhené
& and 7 ¥y arein. conmcb the current, fr'om the
- dynamo N will pass ‘1101]“‘ th{,, W ueh" mto the |

- second block of cable K. REEES -

4 339,607

X

- R is an elecbro-magnetiin the ss,uppl;r St‘ltlm’l

net; cent{mcb will be nmde between the ends of

M is a branch wire e&tendmﬂ ﬁom the wn‘e;

A powerful retracting: Sprmg, R"g h@lds theé

out of eontdct w1t11 the maﬂ‘net R, so that no |

'11011*:1* the w ire IX* thr (zmﬂl} the bmmch “\P zmd

will draw up the armature R? thus formmg
contact with the end vy thlonn'h the end z of
the wire IX*. The branch wire M, after leav-
ing the electro-magnet R, is also broken, so
t]nt motion of the .:umfttme R* which place%
x and r; 10 contact, breaks cont"wt between m?

and m'. At the same time m® a point upon
the wire KK, forms contact with the point m!
of the branch DI , and the current instantly re-
verses, passing from the dynamo N out the wire
K* to the block of cable and a portion of the
current through the electro-magnet R, to hold
the armature R i In place. The car advancnw

the arm H?*is again conneected with the return-
cable M, and the carrent passes up either H
or H',or both,to the motor Band down through
tlleleturu eﬂ,ble M. Thisoperation is lepeqted
ab the end of every block of eable and with each
succecding car or trainr of cars. When the
car has passed entirely off the block of eable
and connection is broken with the return-ca-
ble, the spring R® will withdraw the armature
from the magnet, and the corresponding block
will remain uncharged wuntil another car

passes.
Where danger of accident is so common
{from exposed eleetnc, wires it 18 1111p01tzmt to
attord the fullest proteection, and by using
these features of my invention itis only along |

‘the individual block oceupied at any time 'by SERERRS
| a car that danger can be incurred under any
cireumstances, either of personal injury or
from fire, Whlle the dissipation of energy from
glmperfect insulation, atmosl)herm conduction,

i &e., 18, in a great measure prevented. : Of
course, when a car is backmg the processwill - -+ =+
' be mverted the arrows in ].‘w 53 belncr re---
- versed.

In Fig. 4 I she::-w (wuhout specml demll) the

%armngement of electro-magnets for a line Of
fourteen blocks, in which a snwle dynamo, N, .
supplies a, mam condnctmfr-md from whlch

| branches K’ K? K* K* K& &c., extend to the

corresponding wires, Whl(}]l may be either in

~or out of contact, as the cars are upon one

bloek  of the lme or another, contact hemg

made or broken by the electro- magnets R R = SHH
R a8 above deserlbed and which are’ slmwn

in Fig. 4. By means Of a simpleindicator.ap-

plied to these magunets, or by the position 9[‘
| the armatures themselves the 1)051t10n of each -
car or train upon the whole line may be Imown ¢
‘at a glance, so far as each bloek is considered,

and the :mcmou of each ear or train may be

arrested at will from the central stal:mn with- 5 SEERRREEE
out interfering with the motion of any other
car on the 'line at the end of any block upon ¢ EEEEE
! which such ¢ car or frain may be running. For' SEREEERE

instance, if a telegram reach the main s::}fﬁ(,e |
| that a lmdge is unsafe or a cut filled by a
| wash—say on block 14—the engineer at th(,
station has merely to push'in the lt)ckmmbolb 1
R npon the magnet wmarked K, and the car'
ortrain Wlll come to a stop as'soon asit leaves
Dbloek 13.  As the advance of each succeedmg SEEE
train is known ab the station by the indicator, ' SERNEE
no train following the train thus arrested can

collide with it if the bolt on K" be also pushed
in; or if the indicator shows that a train for
New York does not leave its block at any point
on time, it will be known at once at the sta-

tion that something has gone wrong, and a turn

of the bolt upon the magnet controiling the pre-
ceding block will effectually guard that train
from injury. As soon as the train passes off
1ts block, the embargo is raised Dbehind, and
the trains follow each other at the mLorva]s
announced at the station upon the indicator
in the office. The blocks out of connection
also serve for teleg graphic purposes. To make
connection with the wire K* while the ear or
train is upon the block supplied by K, aswing-
ing finger, C°, upon the locomotive, in advance
of the arms H H’, is placed in contact with the
cable of one block while the car is stopped just
at the end of the uext block inrear. Through
this independent connection, by means of the
telegraphic apparatus C° OTr Figs. 5 and 4°,
messages may be sent to and fro while thq
remain uncharged, and messages pass to and
fro at all times.
While I show a special construction in Figs.
3 and 4, yet I do not limit myself to this spe-
cific means or the arrangement of armatures,
bolts, springs, branch wires, &e., as shown,
my obJecb in the drawings being to clear]y

vieg, —F-
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brmg oub the points and advantages mvolved
- but I use any of the various equivalents in com-_
- mon use in electrical practice, such as would

~be readily understood and supplied by those
familiar with the arts to Whlch my invention
. pertains.

In Figs. 5and 5 T- ShOW a roller which I

- prefer to use, as by my construction I do not

~merely secure a rolling contact of the periphi-
10
- sliding

ery of a conducting- 1011@1: with a cable, but a
contact as well with the upper ana

-~ lower surfaces of the cable over a considerable

- area instead of at a single point.

It consists

of two disks of metal, preferably copper,with

15

-ward, so as topresent a grooved periphery, in
- W]chh the cable may ]1@, and having its upper

- disks T T are perforated in the middle, as is

either an mterposed plate of wood or other
material or else having the opposite metallic
disks flanged at their edges, upward and down-

and under sides embraced and overlapped by
the outer surfaces of the metallic disks. These

shown at ¢* #’; and I prefer to flange the sides

~ of these perforations outwardly to form hubs

to 1nsure steady running, as is shown in the
figure. Through the perforations #* #*, I pass
a vertical bolt, VV connected with the arm H,
and upon this bolt W, I place a light spring,

V, to hold the disks T T tonether under a

'S]lght tension and insure per fect contact with
the upper and lower surfaces of the cable K.

It will now be seen that as the roller travels

35

- Ag the latter are merely struck up or spun

4.0

of Fig. b.
. 50

“along thecable the flanges ¢ ¢ will embrace the

same, rotating with more or less slip, but at
all times having a broad surface of contact

and sweeping aside any dirt or rugt which

may form upon either the eable or the disks,

from a sheet of copper or other suitable metal
the cost of replacement, when worn out, is in-
considerable, while the lightness of tenswn-
against the sides of the cable I will not per-

| Ceptlbl§, wear the same for a long time.

The disk T% TFig. 5°, may be of wood or

‘metal, and forms the body of the roller which |

hfw_els along the cable under rolling contact
oily. When T° 1s not used I ﬂange out the
plates or disks T T, as shown in the first part
T do not always use this form of
roller in the use of my invention as a whole,
but prefer the rollers described, unless, for
special reasons, other forms of 10]191 b1 ushes
wires, &c., may be preferred.

While 111 Figs. 3 and 4. I show a_smg:]e sup-
ply-dynamo, 1 do not in using my invention

confine myself to a single generating-dynamo

at the supply-station of the whole line or at

~each sub-station along the line, but use either

6o

a Single dynamo with a divided current or a
numbel of generating-dynamos at each sta-

~ tlon, each ot which supplles such number of
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the supply wires K/ K* K* K¥ &c., as may be

desirable or necessary, and I vary the relative

sizes of these dynamos to suit the special re-
quirements of the case, and I otherwise modiiy
the practical details of construction.in accord-

ance with the advauces of PleC'EI'lC’Ll sclencel

| without departing from the principles of my

invention. 1 also applythose parts of myin-

o

vention—as, for instaunce, thie supplemental 7o

conduit. I; containing the. insulated supply-
wires, the appliances for telegraphing or tele-
phoning back from the locomotive over the
uncharged wires of the system, the current-

such parts of my invention as are nob neces-

-sarily dependent on my current-shifting de-

vices—to other systems of electric railways for
which they may be adapted without depart-

‘ing from my invention, as herein shown de

sCr 1bed and claimed,
Havmg now described my mventlon, what
I claim, and demre to secure by Letters Patent

1. In an electrie railway, in combination

with the trackway F and sectional cable K,

the closed conduib I, extending along the said
trackway and containing the insulated wires
K" K*K° K* K° said econduit I being perforated
ab various pointsalong the line thereof,through

which perforations the said insulated wires K’

K &ec., are electrically connected with the
different blecks or sections K K K of the said
cable, substantially as described.

2. In combination with the block-ecable K

'K K, the different sections of which are sup-
‘plied by the independent wires K’ K* K3, the

connecting or draft bar C, attached to the mo-
tor-car A, adapted to actuate the same and
having the duplicaterollers P P/, traveling one
behind the other, electrically connected wﬂzh
the motor B of the car above, and so con-
structed as to bridge over the insulated spaces
between the adjacent ends of the blocks into
which the said cable K is divided, substan-
tially as and for the purposes herein set forth.

3. In an electric railway, in combination
with a cable, K, divided into longitudinal

-blocks or sections independently supplied with

electro-motive energy from outside sources,
and a return-cable, M, the car A, having motor
B and electric connectnw bar O together with

the duplicate arms I H", 1)1‘0Vided with roll-
‘ers or brushes P P, traveling behind each other

and in contact with the cable K, and the sin-

ole opposite arm H? provided with roller or

brush P? traveling in contact with the return-
cable M, substantially as deseribed.

4, In combination with the bar or support
C, attached to the car A, having motor B, the
pivoted connecting-bars H' H* swinging tothe
rear from the said support C in a horizontal

‘plane, having springs SS androllersor brushes
P’ P? at their outer ends,which are held in con-

tact with the electric cables K and M by the
outward pressure of the springs S, substa,n
tially as described.

5. In an electric railway having a series of
independent 1nsulated conducting -wires ar-
‘ranged longitudinally to form a block or sec-

tional cable, each section of said cable being
independently supplied with electro-motive
energy from the dynamo N through the sepa-
rate wires K’ K? K% in combination with the

~gathering rollers I’ and their attachments, and 75
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sald sectional cable K K K and one or more
- supply-wires, I’ the electro-magnet R, sup-

plied through the branch M2 and having the

circuit-breaker m® mt, the armature R? the
5 open or closed contact ends z and # upon the
wire K% and wire K*«, thrown in or out of con-
tact by the movement to and fro of the arma-

ture R’ the whole operating substantially as |

and for the purposes herein set forth.

0. In an electric railway having the supply-
cable divided into longitudinal independent
blocks or sections supplied through the insu-
lated wires K’ K* I{3% the current-shifting de-
vices constructed to shift the current fromone
block of cable to a succeeding one as the car
A passes from one block to another, the said
shifting devices consisting of the bridge-con-
nection H H',to span the adjacent extremities

~of two blocks or sections, the return-cable M,

IO

20
electro-magnet R, the armature R* brought up
to the magnet by the passage of the current
through the wire K* and branch }M?* and the
circuit completed from the dynamo N to the
car A through the said wire IX* by contact of
the ends @ and ¢, produced by the closurc of
the armatare of the electro-magnet, substan-
tially as deseribed.

7. In combination with the trackway I, car
A, motor B, connecting-wires K’ K? K? sec-
tional cable K X K, electro-magnet R, and
circuit-closing armature R, the bolt Rf, adapt-
ed to prevent motion of the armature R?* and
thus prevent connection between the dynamo
35 N and the car A through the wire K* and
~arrest the motion of said car A at the entrance
to such block or section of cable as may be
supplied through the wire I{* substantially as
described. | |

8. In an electric railway, the cars or trains
of cars A, moving each along a single insu-
lated block or section of supply-cable, K, re-
celving its electro-motive energy through one
of the series of supply-wires K/ K* I K,
&e., the said series of supply-wires deriving
their electrie energy from an electric gener-
ator at the supply-station, and having inter-
posed upon the said wires the said series of
shifting-magnets RR R R, operating, substan-
tially as described, to cause the current of
electricity to be shifted antomatically as each
car or train advances from one block or sece-
tion of cable to the next sueceeding one, and
s0 on continuously, substantially as herein
-shown and described.

J. In a block-cable electric railway having
a series of supply-wires for the different insu-
lated blocks or sections of which the cable is
composed and a series of eurrent-shifting de-
vices, constructed and operating substantially
as herein described, the electric indicators R?
R* R? or their equivalents, at the supply-sta-
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| tion, adapted by their movement to show what

having the opposite insulated space, m, the |

l

‘block or section, substantially as deseribed.

blocks of the sectional cable K are occupied
by cars or trains of cars and what are not so 6
occupied, and to indicate the moment at which
each caror train of cars enters upon or leaves.
any block or section upon the said line, sub-
stantially as described.

10. In an electric railway having the block ¢
or sectional cable K, consisting of the insu-
lated longitudinal sections K X K, each of
which bloeks or sections is adapted to trans-
port one car or train of cars, and a series of
supply-wires, X' K* K? each of which sup- 75
plies one of said insulated sections, the com-
bination of the car A and electrically-charged
block or section of cable supplying the same,
with the series of uncharged blocks or see-
tions upon which no car is placed, the differ-
ent blocks being successively supplied with
electric energy as the car advances, and de-
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vices ab the supply-station to throw the sup-

ply-wires out of circuit as the car leaves each

11. In an electric railway, in combination
with one or more supply-wires, K’, a scetional
cable, K, and motor-car in contact therewith,
supplied with eclectricity from said wires, con-
tact devices on said car to shift the current
from one supply-wire to another as the car
advances, the intermittently-uncharged sup-
ply-wires K* K" K%, &e., adapted to scrve
as telegraph or telephone wires from the car
A to the station while thus uncharged, and
the 1nstruments C° and 7, placed on the car or
train in a position to be thrown into circuit
with an uncharged wire, substantially as de-

go
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scribed.

12. Incombination with the cable supported 10
in the conduit, the conducting-roller P, car-
ricd by an arm connected with the car, con-
sisting of the opposite disks, T T’, perforated
at the center and loosely journaled upon the
shaft or pivot W, and the spring V, adapted
to hold the disks together and grasp the eable
on the upper and lower sides between the in-
ner sides of said disks T 1Y, substantially as
described.

1s. A current-collector for electric railways,
consisting of two flat disks of copper or other
conducting material, perforated at their cen-
ter, and the central disk, T¢ of wood or other
material, smaller in diameter than the disks
1" T, the whole journaled upon the pivot W 11
and forming a grooved roller of a width of
groove sultable to embrace the upper and
lower sides of the electric cable K, between
the disks T T, and take up electric cnergy
therefrom, substantially as deseribed.

ISAAC W, HEYSINGIER.
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Witnesses:
MICITAEL B. FENNINGER,
JOHN NOLAN. *
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