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UNITED STATES

PATENT OFFICE.

HENRY M. BRINCKERHOFF, OF CHICAGO, ILLINOIS, ASSIGNOR TO CARTER
H. FITZHUGH, OF SAME PLACE.
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SPECIFICATION forming part of Letters Patent No. 558,033, dated April 14, 1896.
Application filed June 13,1895, Serial No. 552,625, (No model,)

To all whom it may concern:

Be it known that I, HENRY M. BRINCKER-
HOFF, a citizen of the United States, residing
at Chicago, in the county of Cook.and State

5.of Illinois, have invented a new and useful
Improvement in Electric-Railway Systems, of
which the following is a specification.

This invention relates to electric-railway
systems.

10 In the practical construction and operation
of an electric railroad, where current is sup-
plied to the entire road from a central station,
it is the practice to divide the road into a
number of sections and to supply each sec-

15 tion with the current necessary to operate
the cars through an independent connection
with the source of electricity. The purpose
of this arrangement is to avoid stoppage of
traffic throughout the entire length of the

20 railroad by reason of a break or short-cireuit
in any portion of the road.

It is the object of the present invention to
provide an arrangement of the meeting ends
of the sections comprising a railroad.

25 The invention consists, substantially, in
the construction and arrangement of parts,
combination, and relative location, all as will
be more fully hereinafter set forth, as shown
in the accompanying drawing, and finally

3o pointed ouf in the appended claims.

The drawing illustrates diagrammatically
in plan the application of the present inven-
tion to a railroad comprising a number of dif-
ferent sections.

35 _Inthedrawing, reference-sign A designates
the bus-bar of the central station and into
which generators of the station feed.

Reference-signs B, C, D, E, and F designate
the conductors of the various sections of the
road. Each conductor igin electrical connec-
tion with the bus-bar A through its own in-
dividual and independent connection b, ¢, d,
e, and f, respectively, in ordér to supply said

. conductors independently with the current

45 necessary to supply and operate the cars on

 said respective sections. In each connection
b, ¢, d, &e., is arranged a circuit-breaker g,
having a current capacity equivalent to the
maximum amount of current required to op-

50. erate all the carsinany onesection of the road.

Reference -sign -/ indicates the contact-

40

shoes, or trolleys, or wheels mounted upon

each car, and reference-sign m designates
the wiring on the car.

Heretoforeithas been customary to arrange 53
the terminals of the conductors B, C, D, E,
or F adjacent to each other. Take, for in-
stance, conductors E F, belonging to differ-
ent sections of the road. Ithasbeen the cus-
tom heretofore to arrange the meeting ends 6o
of these conductors adjacent to each other,
and to interpose between the two a short
block of wood or other suitable insulating
material in order to effect a smooth travel
over the joint of the contact-shoe or trolley. 65
This arrangement is unsatisfactory and ob-
jectionable, and particularly where the light-
ing and heating circuits of the car are sup-
plied from the same source of electricity as
the motor, for in such cases there is a break 7o
in the current as the trolley or contact-shoe
passes from one section to the other. While
this is not such a serious matter with the
lighting and heating apparatus, althongh ob-
jectionable, it is a matter of serious conse- 43

-quence with regard to the motor on the car,

requiring the motorman to exercise the great-
est diligence and care in cutting out the mo-
tor from its supply-section when the car passes
from onesection of the road to the other, and 8o
in such cases the failure to exercise the great-
est possible care and attention will result in
the motor-operating current being suddenly
relieved from the motor and then turned on.
again at its full strength, thereby subjecting 85
the motor to undue stréss and strain. This
arrangement is objectionable and unsatisfac-
tory, even aside from and in addition to the

farther objection that the momentum of the

car must be depended upon to carry the car go
past the joint, and becomes an even more
serious matter when for any reason, by acci-
dent or otherwise, one section of the road
should become dead or short-circuited or
cut off from its supply-current, and one or gs
more contact-shoes or trolleys are carried
at each end of the car, as in the forms illus-
trated in the drawing, and as is usually
employed with the three-rail system of elec-
tric railways and particularly in elevated- 1oo
electric-railway constructions. In sucha case’
the contact or trolley at one end of the car
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being in electrical connection with alive sec-
tion of the supply-conductor or third rail and
the contact or trolley at the opposite end of
the same car being in electrical connection
with a dead section of conductor or third rail—
as, for instance, a grounded section—the wir-
ing on the car connecting the contacts car-
ried by the respective ends of the car will
act as a shunt for the live supply-conductor
or third rail and will receive therethrough
the full amount of the current carried by the
live section of conductor or third rail—that
is, the full maximum amount of current re-
quired to operate all the cars adapted to be
run on any particular section of the road, in-
stead of only that portion of current required
to operate one car, which is the limit of capac-
ity of the wiring upon each car. The obvi-
ous result of such an event would be the burn-
ing out of thewiring of the car through which
the heavy current is shunted and possibly
serious injury or burning of the car itself,
and even if the car-wiring is able to stand
the entire current the circuit-breaker of the
other section would be thrown out, thus shut-
ting down another portion of the road.

In order to avoid the objections noted, and
to provide a construction and arrangement
wherein a continuous current is supplied to
the car either for motive, heating, or lighting
purposes while passing from one section of
the road to another, and in order to avoid the
danger of passing a current of a strength be-
yond the capacity of the wiring upon a car
through said wiring while passing from one
section of a road to another or the shunting
of the current from another section, thus de-
feating the very object of separate sections

“of road, I provide the following arrangement:

Between the adjacent ends of adjoining sec-
tions of conductors—as, for instance, the sec-
tions E and F or B and C or B and D—I in-
terpose a short section of conductor G. In
the particular form and arrangement shown
in the drawing I have illustrated my inven-
tion as applied to electric-railway construc-
tions wherein the working or supply con-
ductor B, C, D, E, and F comprise rails ar-
ranged parallel with and adjacent to the
track-rails of the road, said track-rails form-
ing the return or ground conductors. This
is the arrangement usually employed in ele-
vated-railway structures, and current is taken
from the working-conductor rail by any suit-
able contact device taken by the car.

In the drawing I have omitted illustration
of the track-rails B, C,D, E, and F of the sev-
eral road-sections. In the form shown the
auxiliary sections of conductors G are ar-
ranged between adjacent or meeting ends of
the conductor-rails B, C, D, &e., and the sec-
tions G should be of a length sufficient to re-
ceive thereon the contacts or trolleys carried
on both ends of each car. Between the ends
of the auxiliary section G and the ends of the

adjacent sections B, C, D, K, or I are placed.

suitable insulating-blocks L, in order that
the contacts or trolleys may pass smoothly
overthe joints. Theshort auxiliary sections
of conductors G are electrically connected

through suitable connections ¢ with one of

the sections, as B or E, as shown, and ar-
ranged in each connection ¢ is a circuit-
breaker %, having a current capacity corre-
sponding with theamountof current required
to operate a single car.

By the construction above deseribed where
contacts ortrolleys are carried upon each end
of the car it will be observed that during the
passage of the car from one section to an-
other—as, for instance, from the section of
road supplied by conductor E and the section
of road supplied by the conductor ¥, as in
the case illustrated—the wiring upon the car
is continuously supplied with current and,too,
without danger of supplying the wiring of the
car with a greater amount of current than its
capacity, as any additional current would
cause the circuit-breaker K to break the con-
nection between the short or anxiliary section
of conductor G and the live section to which
it is electrically connected. This condition
continues whether the contact-shoes or trol-
leys are in electrical contact with the auxil-
iary orshort section of conductor G or whether
one of said shoes or trolleys is in contact with
one or the other of said sections, as EF, and
the other of said shoes or trolleys in contact
withsaid auxiliary section G. Ifdesired, see-
tion G- may be supplied directly from the bus-
bar by direct connection therewith of connec-
tion «.

Tt will be understood that the circuit-break-
ers ¢ and s may be of any usual or well-known
construction and arrangement, and the spe-
cific eonstruction thereof formsno part of the
present invention.

Having now described the principle of my
invention and a mode of application therecof,
and having explained its object and purpose,
what I claim as new and of iy own invention,
and desire to secure by Letters Patent of the
United States, is—

1. In an electric-railway system, wherein
are employed two or more independent sec-
tions of road and an independent working
conductor for each section, means whereby a
car may pass from one of said sections of road
to another without interruption of the cur-
rent-supply and without danger of short-cir-
cuiting, consisting of an auxiliary conductor
arranged between the meeting ends of the
working conductors for said sections, means
for supplying current to said auxiliary con-
ductor; and a contact device carried by the
car and adapted to make contact with said con-
ductors, said contact device being of shorter
length than said auxiliary econductor as and
for the purpose set forth.

2. In an electric-railway system, wherein
are employed two or more independent sec-
tions of road, and an independent working
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conductor for each section, means whereby a
car may pass from one of said sections of road
to another without interruption of the cur-
rent-supply to said car, and without danger
of short-circuiting, consisting of an auxiliary
conductor, independent of and insulated from
said working conductors, means for supply-
ing current to said independent conductor;
and a contact device carried by the car and
adapted tomalke contact with said conductors,
said contact device being of shorter length
than said auxiliary conductor as and for the
purpose set forth.

3. In an electric-railway system, wherein
are employed two or more independent sec-
tions of road, and an independent working
conductor for each section, and as a means
for bridging the space between the meeting
ends of working conductors for successive sec-
tions of road, an auxiliary eonductor at least
equal in length to the distance between con-
tacts carried on opposite sides of a car, and
means for supplying said auxiliary conductor

with current; asand for the purposeset forth.-

4. In an electrie-railway system, a central
station, two or more sections of road, an in-
dependent working conductor for each sec-
tion of road, means for independently sup-
plying current from said central station to
each of said conductors, and means whereby
a car may pass from one of said road-sec-
tions to another without interruption of con-
tinuous-current supply and without danger
of short-cireuiting, comprising an auxiliary
conductor arranged between the meeting ends
of said working conductor, means for inde-
pendently supplying current thereto, said
auxiliary conductor being also in circuitwith
one of said working conductors, and cut-outs
arranged in said auxiliary - conductor cir-
cuits; as and for the purpose set forth.

5. In an electric-railway system, a central
station, two or more sections of road, an in-
dependent working conductor for each sec-
tion of road, means for independently sup-
plying current from said central station to
each working conductor, of the capacity of
all the cars upon said section of road, and
means for supplying continuous current of
the capacity of a single car during the pas-
sage of such car from one section of road to

another, whereby danger of short-circuiting
is avoided; as and for the purpose set forth.

6. In an electric-railway system, a central
station, two or more sections of road, an in-
dependent working conductor for each sec-
tion of road, means for independently sup-
plying current from said central station to
each working conductor, of the capacity of
all the cars upon said section of road, an aux-
iliary conductor arranged between the meet-
ing ends of the conductors of successive road-
sections, and means for supplying current to
sald auxiliary conductor of the capacity of a
single car, whereby a car may pass from one
section of road to another without interrup-
tion of the current, and without danger of
short-circuiting through said car; as and for
the purpose set forth.

7. In an electric railway, two or more sec-
tions of road, connections for supplying cur-
rent independently to each section, a circuit-
breaker arranged in each connection and of
a.current capacity equal to the total current
supplied to said section of road, an auxiliary

-conductor arranged between the meeting ends

of two sections, connections for supplying
current thereto, and a circuit-breaker ar-
ranged in said connections, and of a eurrent
capacity equal to the current required for a
single car; as and for the purpose set forth.

8. In an electric-railway system, a central
station, two or more sections of road, main
conductors forsupplying current to each sec-
tion independently from said central station,
an auxiliary-conductor section insulated from
but arranged to bridge the space between the
meeting ends of said sections, and of alength
adapted to receive the contacts carried by
each end of the car, and means for supplying
said auxiliary-eonductorsection with current
required by only one car, whereby a car may
pass from one section of road to another with-
out interruption of the current; as and for
the purpose set, forth.

In witness whereof I have hereunto set my
hand this 10th day of June, 1895,

HENRY M. BRINCKERHOFF.

Attest:
S. E. DARBY,
JUDSON LATTIN,
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