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To all whom it ma U CONCETTL:

WEYDE, of Brooklyn, in the county of Kings
and Stftte of New York, have invented a new
and useful Improvement in Method and Ap-
paratus for Generating Inductionless Electric

. Currents; and I do hereby declare that the
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following 18 a full and exaect deseription there-
of, reference being had to  the accompany-
ing drawings, and to the letters of reference

marked thereon making a part of this speci-

fication.
My invention 1elates to a novel method of

producing an induced electric current for tele-

graphic purposes, which, when transmitted
over a telegraph-wire, slnll exert noinduetive

action upon neighboring lines, and which may

be transmitted for telegraphic purposes over

a telephone-wire without disturbing or affect-

ing the use or operation of the telephone-in-

_struments and to the app‘xra,tus for accom-

- plishing this end.
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- Heretolore attempts Lo prevent induction
1n telegraph-lines have been confined to de-
vices for protecting the wires and instruments
agalnst theinductive influences of-outside cur-
rents. I have sought tosolve the prohlem by

modifying the character or nature of the cur j

rent 1tself.

It 18 well known that the strono*th of in-
duced currents, such as are gener ated by the
making and breaking of a primary eircuit,
depends upon the sudden forcible making and
breaking of a primary current, and that when
the latter is very gradually interrupted and
re-established 1ts power of producing induced
currents in neighboring wiresis greatly dimin-
ished, if not wholl ly destloyed As in the
present system of electric telegraphy all the
transmitted currents are created by sudden

contacts and interruptions, the telegraphic :

wires exert powerful inductive influences,

causing secondary currents in all wires ran-

- ning parallel thereto.
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It 1s also well known
thattheelectricundulations or waves produced
by speaking in front of a telephonic transmit-
ter will not affect a telegraphic sounder, relay,
or transmitter in such a way as to give the
ordinary signals,from the fact that these waves

| the active agents in these telegraph-instru-
Be it known that I, Perer H. VANDER

ments. It is also well known that in order to
produce audible sounds by means of undula-

‘tions the latter should possess a velocity ex-
ceeding at the very least ten to sixteen inter-

missions per second; hence an electric cur-
rent whose undulations amount to but two or
three such waves per second cannot produce
an audible sound, provided the closing or

breaking of the circuit by whieh the current

is generated is notsuddenly andsharply made,
as is the case in the working of the ordinary
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key In a telegraphic praratus and such a
current may therefore be passed through the .

receiving-coils of atelephone w1thoutploduo
ing sound therein. |

The object of my invention 18 to plomde an
apparatus CELp&blG of making and breaking
electric circuits in a gradual mauner compara-
ble to the pr oductlon of a gentle wave,ascend-
ing gradually to the full potentlal of the cur-
rent, and descending as gradually to the ordi-
nate, which represents the zero-point, the or-
dinary method of electric telegraphy by sud-
den makes and breaks of contact being 1llus-
trated bya perpendicular ascent forming with

the zero-line anangle of ninety degrees, reach- .

ing at once the full potential of the current, and
possessing, for this reason, the greatest power
of induction, and of obta,muw ther eby an elec-
tric current whose 1111dulatlons are so slow as

that, if permitted to act upon the diaphragm

of a telephone, they can execite no audible
sound, but each of which will last long enough
to be oapable of insuring the attlaotlon of the
armature of a telephone-instrument. My first
experiment in this direction was the use of .
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keysof which the contact possessed brush-like .

appendages, so arranged as that the contact,

beginning with fine pl&tma wire of great re-
sistanice, gradually presented an increasing

conducting-surface until the key was wholly

depressed. If{ound this method impracticable

for two reasons: first, the play of the key had

to be so large—say one inch up and down—as
that no practical telegrapher would be satisfied
with 1ts use; Second the fine brush-like plati-
num wires were soon destr oyed by the sparks
of the currents. My second attempts were
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‘actuate the ordinary polarizedre.

liguids of semi-conductive capacities.
were not satisfactory; and Ithen invented the |
methods hereinafter deseribed,which satisfied
all requirements, and which are eminently
adapted foruse in connection withthe dynamo-
electric machine. By means thereof I am en-
abled to send currents over the line, which,
mstead of being induced by the sudden clos-
g and breaking of the primary current, are
generated without breaking the primary cur-

rent, and this I accomplish by making use of

the property of induction-coils of producing
much stronger induced currents when an iron
core 18 present in the coil than when it is
not. 1t 1s evident that if a powerful current
be kept constantly passing through a primary
coll and an iron core therein be drawn entirely
out of the same and be returned again without
mterrupting said primary ecurrent, a secondary
current will be obtained equivalent to the dif-
ference between the current induced with the
colls and iron core and that induced without
the core by the simple action of the coils upon
one another. As the withdrawal of the iron
core cannot possibly be as sudden as the break
of contact, 1t will not produce a sudden induced
current, bub an induced current which will so

oradually increase in the potential as to be |

poweriess to produce tertiary currents in par-
allel wires within the radius of its influence,
or to produce sound-vibrationsin a telephonic
receiving-instrument. This gradually increas-
1ng and dmumshnw wave will, notwithstand-
:',nﬂ it is deprived of its inductive influence,
aysas effectu-
ally as do the ordinary induced currents, and
will prove cven better for this purpose, be-
cause the orvdinary currentS are so quick as
that they sometimes fail to act upon electro-
magnets, while the gradual waves of my im-
proved 01111011‘[&, give ample time for the de-
velopment of the 1?)01‘71,117’1131011 of the electro-
magnets at the receiving-station. -

In the accompanying drawings, Figure 1 is
a representation of my improved apparatus

.Insed upon the principles thus far explained.

Ifig. 215 a lnodlheatlon of the electro-magnet
employed and Fig. 3 illustrates the invention
i complete form. as adapted to be worked
with an ordinary telegraph-key. |

A represents the dynamo-electric machine,
by which an uninterrupted current is kept up
through the primarycoil 3. A single dynamo
may be employed to send’ a current over as
many primary coilsasthereare telegraph-lines
to be worked, and the coils may be connected
1n single series or in multiple are, according to
1‘*eq1111"ements.

C represents a separate secondary coil, and

D an iron core, which is led through the sec-

ondary coil, and to pass into and out of the
primary coil. It 1s most advantageous to use
the primary and qBCOllCl'Lly colls 1n pairs, and
to connect the cores in each pair by a cross-
piece, L, Iig. 3, so as to obtain the ordinary

secondary coil in sifu.
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These | cases the secondary coils are detached from

and independent of the primary coils instead
of being superimposed thereon.

Tn the form of apparatus shown in Fig, 1 the
iron core is arranged to be itself drawn out

from the primary coil, leaving the primary and
In Fig. 2 the secondary

coil is wound around the cross-piece connect-
ing the two cores, so as to be carried therewith
to and from the primary coil as they enter the
same or are withdrawn therefrom.

As 1t has been proved by experiment and
theory that the magnetizing influence of a pri-
mary current upon an iron core 1S greatest
when the primary coil is wound around the
poles of the core, while the inductive capacity
is greatest when the secondary coil is wound
around 1ts vertical center, 1t 18 evident that
this last arrangement must work to the best
advantage for the purpose intended.

In order to withdraw the iron core from the
primary coil a bent lever, K H G, Fig. 1, may
be employed as a key. This lever 1s pivoted
at 1ts angle H to a suitable base, I?, and 1s fitted
with & thuinb-piece, I, at the extremity of its
horizontal arm, and connected at the extremity
of its vertical arm G to the iron core D of an
clectro-magnet raised to a proper height upon
a block, I, The position and movement of
the key 1s regulated by thumb-serews M N.
This key is, however, not a practical device.
1t has too much play and offers too much re-

‘sistance to the efforts of the operator because

of the strong attraction of the primary coil.
It 1s introduced in this connection merely to
facilitate an illustration of the principle in-
volved in my invention so far as described.

The method of working my deviee by means

of the ordinary telegraph-key is illustrated in
Ifig. The current from the dynamo-ma-
chme at A runs not only through the primary
coil B, but also through the coils B’ B’ of an
electro- magnet, w hose armature, consisting of
the two iron cores D' 1Y, united’ by the cross-
pilece Ii, 18 connected _by non-magnetic rods
S Sto the cores D D of the primary induction-
coll B.
primary induction-coils B’ B upon the arma-
ture D’ D’ overcome the attraction of the coils
B B upon the cores I) D inserted therein, the
coils I3’ B’ of the electro-magnet are made to
contain a larger number of windings than the
primary coils B B of the induction—say dou-
ble—so that if the cores B B have a total resist-
ance of, say, forty ohms each, those of the coils
I3’ B’ have aresistance of eighty ohms by reason
of a proportionally greater number of wind-
ings. Inorder tosecurethe equal distribution
of the current of the dynamo-machine through
these unequal resistances, an extra resistance-
coil, R, (say of forty ohms,) is added to the
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In order to make the attraction of the

circuit passing over the coils B B, so as to

make 1t equal to that of the coils B' B'. To
secure, moreover,an equal action or balance of
the currents discharged by the dynamo-ma-

horseshoe form of electro-magnets; but in all | chme whether the key K H G1is up or down,
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an additional"coﬂ, R/, is provided, the resist-
ance of which is equal to that of both of the

coils B" B’, while the key is so connected as

that when’ up the current passes through the
resistance-coil R’ by the back contact “at Gs

~but when the key is depressed at K the con-

TO

‘tact at G is interrupted and the circuit elosed

through the coils B’ B’ by the front contact at
K. The operafion of the latter arrangement
15 therefore this: When at rest, the eleetrie

- current received at A is divided into.equal por-

']:5

tions, one half passing permanently through
the primary coils B B and the resistance-coil

I back to the generator at A, and the other

half by the contact of the key at (x through
the key and the resistance-coil R'. When the
key is depressed, the latter current is thrown
through the coils B" B" of the electro- mag-

- net, and attracting them its armature D’ D' I
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andin the line.

withdraws the cores D.D from the coils B B,

through which- a powerful current from the

dynamo A.18 constantly passing. The gradual

withdrawal of the cores from the primary coils
will produce an induced current in the coils
C C, which is thrown over theline, the other
end of said coils C C being connected with the
ground (= 7, or with a return wire or cable;
but this mduced current, because of its ﬂ'rad

ual increase in power, cannot operate to pro-.

duceindueced currentsin adjacent lines or audi-

blesoundintelephones. Whenthekeyisraised |
at K, the current in B’ BB’ ceases, the armature

D' D' E is no longer attracted, and the con-
stant current in the coils B B is allowed to
draw back the cores D D into them, where-
upon a current in an opposite direction is
gradually generated as before in the coils C C
In order to utilize these two
opposite slowly-undulating currents made by
the up-and-down motion of the key-lever, I
use a polarized relay in which the motion of
the magnetized armature to the right and left
makes and breaks the current of a local bat-
tery, and so transforms these contrary cur-

rents into the intermittent currents required
to transmit the ordinary DMorse alphabet, as

fully described 1n the specification accompany-
ing a separate application herewith filed fora
pfttent for an improvement in produci ng and

utilizing induced currents.

T claim as my invention— |

1. Anironrodextendedthrougha se(,ondal N
coil included in a teleg I‘ELpth circulit, and
adapted to move into and out of a separ&te
detached primary coil, through which the cur-

e

rent from an electric generator is constant, for
the purpose of ﬂenemtmg an 1nduced current
for telegraphic purposes,substantially in man-
ner as herein deseribed. |

2. The 1mproved telegraphic apparatus
consisting of a primary coil included in the
circuit of an electrical generator, a separate
sceondary coil included in a telegraphie eir-

OO

cuit, an iron core encircled by the secondary

coill and adapted to move into and out of the
primary coil, and a telegraphic key adapted

to actuate S&ld 16011’)100"LL1110 rod and cause
substantially in the

its movement, as aforesaid, s
manner and for the pnrpose herein set forth.
3. The combination, with a dynamo-ma-

chine, a pr lmary coil mdluded uninterrupt-

edly in Its primary cirecuit, a Separate sec-
ondary coil in a teleﬂ*mphlc circult, and an
iron core encircled by the qeeondary coil and

“adapted to play in and out of the primary coil,

of an auxiliary electro-magnet whose arma-

05

ture 1s united to the reciprocating core of the |

inductorium by interposed non-magnetic con-
nections,so that the two shall move in unison,

‘and whose helix is included in a cirenit from

the dynamo adapted to be opened or closed
by means of a telegraphic key, substantially
1n the manner and for the purpose herein seb
forth.

4. The- combination, with a dynamo - ma-
chine, a primary coil included vninterrupted-
ly in 1ts primary circuit, a separate secondary
coll included in a telegraphic circuit, an iron
core encircled by said secondary coil, and
adapted to play in and out of the primary
coil, and an auxiliary electro-magnet whose
armatule 1s united to the 1eclplommnw core
of the Inductorium by non-magnetic connec-
tions, and whose helix is included in a circuit
from the dynamo adapted to be opened and
closed by the movement of a telegraphic key,
of equalizing resistance-coils mtelposed the
one 1n the circuit of the primary coil and the
other 1n an 111dependenb circuit from the dy-
namo, whichis closed when the cireuit through

the helm of the electro-magnet is broken; fmd

vice versa, substantially in the manner and for

the purpose herein set forth.

Intestimony whereof I have signed my name

‘to this specification in the presence of two

&ubsm 1bing witnesses.
I, . TANDEH WEYDI,
Witnhesses: | | '
DAviD A. BURR,
A. W, BTEIGER.
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