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To all whonv it ?;?uay COTVCOFTL: ' |
Be it known that I, PETER H. VANDER
WEYDE, of the city of Brooklyn and county

of Kings and State of New York, have invent-

ed a new and useful Improvement in Klectrie
Conductors for Telegraphic and Telephonic
Purposes; and I do hereby declare that the
following is a full and exact description there-
of, reference being had to the accompanying
drawings,and totheletters of reference marked
thereon, inaking a part of.this speecification. -
My invention relates to the usé of parallel

wires or cables for telegraphs, telephones, and

the transmission of electric currents generally,

and has for its object the prevention of induc-

tion in the lines and of disturbances due to
atmospheric electricity, the reduction of the
static charge therein to a minimum, and the
reduction to a minimum of resistance to the
return-current in the working-circuits without
the disadvantages attendant upon a ground-
connection. | -' -

My invention consists in the combination of

- guitable keys or commutators and conductors,
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g direct current shall serve conjointly and in-’
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substantially in manner as is hereinatter fully
deseribed, with any desired number of par-
allel insulated telegraph or telephone wires,

‘either bound together in a cable or otherwise
carried in the same direction side by side, so
that while each wire may serve independently
a5 the conductor for a direct electric currentin

the customary manner, all the remaining wires
in the system not at the moment transmitting

dependently of any ground-connection as con-
ductors for the return-current, either alone or
in combination with an extra auxiliary wire
reserved exclusively for the return-current.
My invention consists, likewise, in the com-
bination, with suitable keys or commutators
and conductors, and with a system of insulated
telegraph or telephone wires, either bound to-

gether in a cable or otherwise carried in the t

same direction side by side, and adapted and
arranged to serve as conductors for direct cur-
rents, of an auxiliary wire or ecable reserved
exclusively for the return current or currents,
so that while each primary wire may serve in-
dependently as the conductor for a direct elec-

——

iliary wire or wires shall serve independently

of any ground-connection, and either alone or

conjointly with the remaining wires in the sys-
tem not at the moment transmitting a direct

turn-current, S -

- In the accompanying drawings, Figure 1 18

a diagram illustrating the use and application

of my improved telegraphic keys and devices

in combination with two independent tele- 60
graph-lines, whereby either may be made to
serve as a conduector for the return-current
from the other independently of the ground.
Pig. 2 is a similar diagram illustrating my in-
vention in connection with two independent 63
lines and a single separate return-wire with-
out ground-connections; and Fig. 3 illustrates
the more comprehensive application of my in-

vention in connection with a cable of many
‘wires, including an auxiliary return-wire. 70

A A represent the telegraph-keys, B B the
batteries, C C the sounders, and D D the main
wires, in use upon the telegraph-lines included
in my improved system. The bar of each key
A is connected with its line D and sounder G, 75

and its anvil e is connected with one pole of

the local battery B. = An extra contact, F, is

‘provided at the back end of the key, which,

when the key is ‘‘up’’ and at rest, connects 1t
constantly with return-wire R. This return- 8o

wire R is connected with the opposite pole of

the battery of the instrument, and with the

return-wires and batteries of all other instru-

ments at its end of the cable or system of par-

allel lines, and becomes a substitute for the 85
“ordinary ground-connections, which are en-

tirely dispensed with. - _

In the accompanying drawings, which 1llus-
trate the working of lines thus connected, the
instruments at one end of the cable or system gc
of parallel lines are numbered 1, 3,5, 7, 9, and
11, and the instruments at the opposite endare
designated by the numbers 2, 4, 6, 8, 10, and

12. . When the keys are all-up in the position

in which they automatically assume when not g5

in use, (see the instruments 2, 3, and 4,) a gen-

eral return-circuit is closed over all the wires,

‘while the batteries B B are all cut out of cir-

cuit. If, now, the key A of one of the in-

50 tric currentin the customary manner, the aux- | struments (see No. 1 or No. 7) is depressed, 1co

“current, as the conducting medium for the re- 55
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the particular line to which it is attached is | owling to the extreme sensitiveness of the tele-

thereby disconnected from the general return-
circuit, while, as the key is brought into con-
tact with its anvil ¢, t0 which a battery, B, is
connected, the line- (311611113 18 closed, and the
current from the battery .is ftr ansmltted
through the key to the line and over it to the
sounder C of the opposife receiving-instru-
ment 2, (or 8.) The return-current from this
sounder will pass through the key-bar 2, and
through its back eonnect at I to the return-
wire R, and over said wire tothe general cir-
cult, by which it will be transmitted back tothe
battery at 1 (or 7,) as is indicated by the wavy
arrows in the dmwmgs
It will be seen by reference to sald draw-
1ngs that the return-current will pass from the
anvﬂ F of the receiving-instrument 2 through
the return-wire R and its connections to the
anvil F of each and every key which is up
and in back contact with its said anvil, and
thence through the key-bar and the accompa-
nying sounder over the line-wiretothesounder
and key of the instrument at the other end of
the line, and by means of the contact of that
key with 1ts anvil, through the same to the re-
turn-wire at that end of the line, and so back
to the battery of the tl“lHSmILtlIlﬂ instrument
No. 1, to complete its W01"L._11w~c1rcmt The
return current will thus be conducted back
through all the lines not cut outof the general
return- circult by the depression of the Ley bar
In either of the instruments connected there-
with, and hence the greater the number of lines
thus connected in one general return system the
less will be the l‘eSISt’LHCG tothe return-current.
Although, forthe sake of illustration, twolines
are 1llustmted in the diagram, Ifig. 1 as thus
connected my Invention in this Slmple form is
designed to be used in connection with a COom-
pamtwely large number of lines, of which
but few are hkely to be used at the same time,

so as to leave always a larger number of lines

45

open tothe return-current thfm of lines in uge,

and thereby diminish the resistance. IIence
the greater the number of lines included in the
system the greater its advantages. Where but
a small number of wires are included in the

System, or where a number of the lines are lia-
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ble to be brought simultaneously into use with
direct currents I-.combine therewith a larger
auxiliary I'eturn—wn"e R, which, by prefer
ence, 18 placed in the center of the cable or
system of parallel wires, and connects the same
with the return-wires R R of the several in-
struments at either end of the lines, as shown
1n Figs. 2 and 3. Where such a dir ect return-

wire 1s employed, thereturn-current is divided
In 1its course between 1t and the remaining

wires not in use, as indicated by the wavy ar-

rows in Figs. 2 and 3, and the resistance to
the return- current 18 correspondingly dimin-

ished, while the currents passing through the

1nstr11ments are also to the same extent weak:-
ened. Theuse ofthe independent return-wire

isespecially advisablein all telephone systems, |

joined theleto to double 1its capacity.

| phone instruments to the influence of even

weak currents. 1t 1s to be understood from
all this that the independent central wire for
the return-current may.only be omitted with
advantage in cables embracing a large num-
ber of direct wires, over which na great
amount of simultaneous business is likely to
occur, as the-moment a line is closed for a di-

- Tect current 1t 18 cut oub from the general re-

turn-cireuit, and temporarily lost for use as a
return-wire, and the resistance of the general
return-circuit is correspondingly inecreased.

If in cables of a small number of wires the re-

turn-wire proves at any time insufficient,

(which will appear by an action of the return-
carrent upon the instruments,) either one of
the remaining  wires may be temporarily
This,

however, will very rarely occur, espeemlly
when the cableis connected with intermediate
stations which operate to increase the resist-
ance In the direct wires without affecting the
resistance 1in the special return-wire, the in-
struments being connected with the direct
wires while the return-wire is not thus encum-
bered.

In my impr oved system, as above deseribed,
of connecting the conducting-wires mcluded
In a cable, or Cin a series of parallel wires, with
ecach other and with the line instruments and
batteries, whereby the return-current for each
line is carried back in close proximity to its
direct wire over one or more of the remaining
wires 1n the system, the return-current is made
to neutralize the inductive influences which
would otherwige be exerted upon the neigh-
boring wires by the direct current or cur-
rents running 1in one direction only, and the
disturbing effects of induetion which exist
in cables and in proximate parallel tele-
graph and telephone lines as ordinarily con-
structed are thereby avoided. Moreover, as
in this 1mproved anti-induction system the
cable 18 made to contain in itself periectly-
closed circuits, which run with balaneed in-
tensities and qu%ntltles In opposite directions
and without ground-connections, it is evident
that no outside inductive influence, however

‘actlve, can overcome its passivity or neutral-

1ty, and the cable will be wholly relieved from
the disturbing influences ordinarily arising in
the presence of thunder storms or auroral dis-
plays, or from earth-currents, while it offers
at the same time less resistance than any form
of compensated cable heretofore constructed.
The static charge in the lines,which, as is well
known, is one of the mosh Serious dmwbaeks
to a mpld transmission of telegraphic signals,
especlally In underground and submarine ca-
bles, 1s greatly reduced in my system, and 1in
fact may be reduced therein to a minimum by
simply working one half of the direct wires
with the p051twe and the other half with the
negative currents.

The transmission by my mventlon of the
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~ return-current through many wires, and es-
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‘been established for a direct current sent

pecially in eonnectlon with a wire specially
- devoted to that purpose, and which may be

made very large, affords all the advantages to
be found in a ground-connection without its
disadvantages. DBy Increasing the number of

wires the resistance of the return-current in
the cable may be reduced to the minimum of

a ground-connection, and in all cases my sys-
tem, comprising three or more wires, will offer
less resistance than will a double wire,whether

straight or twisted, in which the resmtanee of

the retmn cument is equal to that of the di-
rect current, and it will be found even more
advantageous when compared with the use of
the so-called ‘‘*solenoid’’ wires, in which the
resistance to the return-current is increased

‘many fold.

I am aware that by means of SWltches or
commutators a refurn-circuit has heretofore

through any one of a series of wires 1n a tele-

phone system back through the remaining |

- wires of the S}stem mdependent]y of the
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oground. |

‘What I claim as my invention is—

1. The combination,in an electric telegraph
or telephone system, Wltll two or more main
parallel conducting-wires severally adapted

for transmitting direct electric cmrents, of an

auxiliary par allel wire and sultable commus-
tators and conductors adapted to establish

from either main wire which may be trans-

mitting a direct current a return - circuit

through said auxiliary wire independent of |

' any oround - conneemon substantlally in the

manner and. for the pur pose herein set forth.
2. The combination, in an electric teleg 1aph
or telephone system, with two or more main
parallel conducting - wires severa,lly adapted
for transmitting d11 ect electric currents, of an
auxiliary parallel wire and suitable commuta-

40

tors and conductors adapted to establish from

either main wire which may be transmitting
a direct current a return-cireuit to b&ttery
conjointly through said auxiliary wire and

45

the main wires not otherwise in useindepend-

ently of any ground -connection, substan-
tially in the mannerand for the purpose here-
in seb forth.

8. The combination, with an electric tele-
oraph cable or system of parallel line-wires,
and with the sounders and batteries for each
line in said cable orsystem, of telegraph-keys,
each having its anvil connected electrically
with one pole of its appropriate battery and
its bar connected in like manner directly with
one end of its appropriate line-wire, and each
of which is fitted with a back contact adapted
to close,when the keyis up and the connection
with its battery thereby broken, an electrical
connection Dbetween 1its bar and the opposite
pole of each and every battery, and the back
contact of each and every other key at its end
of the cable or system, substantially in the
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manner.and for the purpose herein set forth,

| P. H. VANDER WEYDE.
Witnesses: -

J. W. LASSERRE,

GEeo. F. RILEY.
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