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To all whom it may concern:

1Q

. for eleetrie railroads in which contacts on the
moving vehicle take the current from condac- |
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ful Improvements in Electric-Railway - Sup-

- ply Systems, of which the following is a speci- |
Hication, reference being had therem tc the

accompanying drawing. .
My invention rela,tes more speclﬁcally to
improvements in the electrical distribution:

tors or bare Wthh are kept at nearl_y uultorm
potential. |

‘The obj ecte of myi mprcvemeut are to avmd.-

the dangers and the disturbances in the traffie

arising from the short circuiting of said con-
-ductors with the earth or other conductors,
and to this end my invention consists.in the |
- peculiar arrangement and construction of the.

~conductors in combmutlon with permanent |
means for testing them in a manner to im- |
‘mediately detect and locate any fault, where-

by no time is lost in searching and repairing,
while at the same time the system may be

- kept in running order to permit traffic to go
- on uumterruptedly, all as more fully herem-

after described and shown in the accompany-

ing drawing which shows my improvement in

- at the central station.
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| ~ sulated metallic conductors E E/ extend along |
~ the track, they form themain conductors fcr'

A is the central station at whlch the elec--
tric power is generated; B indicates one of |
the generators and C C’ the rails of a retlwey_ _
| switches O O’ whereby either pole may be -

track. From this central station the two in-

~ the electmc power which is distributed by |
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means of feeders F F’ totwo distributing con-

- duetors G G’ which run in suitable relation |
- to the track to enable the contacts on the ve- |
hicle to travel in contact therewith, and there- |

by conneet the motor H which is supposed to

be on the traveling vehicle in multiple cir-
‘cuit with the distributing conductors.

The
latter are insulated and divided electricaily

‘into sections each of which has its independ-

-~ ent feed connection with the main conductcrs

.50:

At the central station is located a switch
boald I huvmg a mova,ble ccutuct L and a

L number of’ ﬁxed ccut.‘a,ct'e J ccrrespcndmﬂ' in
- Be it known that I, JAMES F. CUMMINGS, a.
‘citizen of the Unlted States, residing at De-
troit, in the county of Wayne and State of |:
..Mlchl gan, have invented certain newand use-

number with the number of sections of the
distributing conductors and these contacts
are connected by test lines K with the sec-
‘tions of the distributing conductors, whereby

‘each section thereof has itsown independent

test line represented on the switch board by a
contact identified by its position on the switch
‘board and otherwise with the exact position
.of the section to which itisconnected. These
test lines are preferably assembled into ca-
bles as shown, whereby they may be more
ccuvemently dISpOSBd of.
contact L is secured one terminal of a bat-

tery M, the other terminal of which is secured

to a. ground connection N. The fixed con-
tacts are preferably arranged in a.cireular
group around the pivotal cente1 of the mov-
able contact so that by turning the latter upon
1its pivot it wﬂl ccntact semuzﬁem with the fixed
contacts. -

‘Pisa ﬂ*dlvanometer or ether hke electmc
1nd1cat1nﬂ' de‘rlce cperated by the pussuﬂ'e of

;’ a current.
‘Each of the feeders F F” is prowded Wlth_'

To the ‘movable.
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a safety fuse or other currentlimiting device

SO a,rra,nﬂ'ed as to break circuit if the current
passing thrcucrh it exceeds a certain amount.

In practice these safety fuses are preferably

inclosed -within the junction boxes at the

‘happen to be blown out.
The generator B is prov ided thh eulteble

P

provided with a ground connection.

In practice the parts being constructed and
- arranged as shown and descrlbed they are in-
tended to operate as follows: In the normal
state of distribution, the whole system of con-

in the ground in well -protected closed con-
‘duits removing all danger of forming short
‘eireuits with the exceptmn of the dletrlbut-

connections of the feeders with the main con-
| duetors, whereby their location is defined and
accessible for replacing any one if it shculd' -

‘ductors is insulated and may be disposed of .

. _.
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ing conductors, which necessarily must re-

main exposed for contact with the trolleyon

the car, and it is from this condltlcn which in
the overhead system as well as in the so-called
‘underground system in which slotted conduits
areused den ger uud mconvenlences arise from
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- short clreultmg, which my constructionis de- | connected by independent test lines with the
sections of the distributing eonduetor, an in- 50

[0

the closing of a circeuit.

signed to obviate. To this end it will be

seen that the operator in charge is now in po-
sition to -ascertain in an instan,t whether

every section of the two distributing condue-
tors is properly insulated by merely giving
the movable contact a turn over the fixed con-

tacts, as the grounding of any one of the sec-
tions would be immediately shown atthein-

dicator by the passage of a current owing to
The location of the
grounded section being indicated by the con-

tact on the switch boa,rd giving the indica-

~tion steps may be taken to 1mmed1ately re-
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pair the damage and thus with a frequent

use of this means for testing the systems

may be prevented from becominginoperative.
Owing to the use of two insulated metallic

~conductors. it is obvious that the formation

of a ground on one or more sections of one
of the conductors does not interfere with the

- operation of the system, but should a section

.
§
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-at the same tlme the tr&

of the other conductor become grounded too,

then a short circuit would be formed through
the ground between ,the ground sections of
the dlstrlbutmﬂ' conduetms "T'his would pro-
duce an abnormal flow of the main current

through the feeders connected with such
‘ground sections and as a result one of the

safety fuses would blow out and thereby pre-
vent all danger arising from a short cireuit,

still be maintained by connecting that pole
of the dynamo the distributer conductor of

which hasa grounded section with the ground.

In this case a sufficient current will Stlll be

furnished to the motor to carry the caralong
and thus ample provision is pmmded by my
ic on the

construction to maintain the traf
system provided ordinary care and vigilance
in detecting and repa,ulnﬂ' are exermsed
What I cla,un as my inventfion is-—
1. In an electrie power system for railways,

by feeders to main supply conductors, of a -
switech at a central station having contacts

ic on the line may-

dependent source of electricity havmw one
terminal connected to the movable contact

of the switeh and the other to the ground and

an electric indicating device in circuit with
sald source.of electnclty’ substantlally as de-

scribed.

2. Inan electric power system for rallways,
the combination with an electric source of
power, of two insulated main conductors, two
distributing conductors divided into sections
independently connected by feeders with said

main conductors respectively, safety fuses in
said feeders, test lines extending from a cen-

tral station mdependently to eaeh section of
the distributing conductors, an independent

| source of eleutrlclty haunﬂ' one terminal

erounded, means for (3011116(31;1[1‘3‘ the other ter-
_mma,l with each test line,and a n'd.lvanometer
in circuit with the test lines, substantmlly as

‘described.

3. In an electric power system for railways,

the combination with the track rails and mo-
tor in a car, of an electric power generator,
two main eonduetors' two msulated dlstmbut-
‘ing conductors dlwded into sections inde-

pendently connected by feeders with said
inain conductors, safety fuses in said feeders,

traveling contacts on the car adapted to con-

nect the motor circuit in multiple with the
distributing conductors, means for grounding
either pole of the generator, and independent

test circuits forevery sectlon of the distribut-

ing conductors, said test cireuits including an
mdependent source of electricity, an eleetuc
indicator, and a switch for connecting the

sections of the distributing conductors seri-
atim in eircuit with said source of electricity

and electric inductor, substantially as de-
seribed. :
In testlmony Whereof laffix my signature in

| presence of two witnesses.
 the combination with two insulated supply |
conductors two distributing conductors di-

vided into sections 1ndependent1y connected

 JAMES F. CUMMINGS.
Wltnesse% o

M. B. O’ DOGHERTY
N L. LINDOP
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