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To all whom it may concern s
Be it known that I, PETER H. VANDER
- WEYDE, of Brooklyn, in the county of Kings
and State of New York, have invented new
and useful Improvementsin Method of and Ap-
paratus for Producing apd Utilizing Induced
Electrical Currents; and L do hereby declare
that the following is a full and exact deserip-
tion thereof, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thercon, making a part of this
specification. I '

1 have discovered that by an elongation of
the iron core of an induction-coil so that it
shall project largely beyond the ends of the
primary coil to restrain the free magnetism of
the core, or by connecting the poles of the core
to form a magnetic circuit for the same pur-
pose, an increase in the quantity of the caurrent
is obtained, (as is proved by the capacity of
the current in such case to charge longer lines
of wire,) and this at the expense of intensity,

5

10

20

the reduction in intensity having the advan-

‘tage of reducing the tendency to loss of current

23 by leakage, as well as of removing many ob-

jections heretofore found in the use of second-
ary currents due to their intensity.

My present invention relates, therefore, to

“a novel method of producing induced currents

30 of increased quantity and diminished intensity |

by means of an induction-coil, having a core
so lengthened or otherwise extended or en-
larged as that the manifestation of free mag-
netism therein is prevented; and 1t relates

35 likewise to apparatus for accomplishing the
- game and. for utilizing the induced current so
produced, as is hereinafter fully described.
The use.of a short iron core, by virtue of the
free action upon the coils of the strong mag-

40
an increase of intensity in the secondary cur-
rent, because of the rapidity with which the

core becomes magnetized, while the binding

down or confinement of the free magnetism by
an elongation of the core or the connection of
its opposite poles by an armature has the con-
trary effect, because of the comparative slow-
ness with which the magnetism of the bar, and

- consequently its action upon the secondary
5o coil, is effected. o obtaln the maximum ef-
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netism quickly developed at its ends, causes

the free magnetism, I preferably take an ordi-

a pair of coils for primary current, surround-
ed by a second pair of finer coils for second-
ary currents, and I connect the poles of the
‘magnet by a well-fitting armature pressed fore-
ibly against them. T find that the more close-
Iy this armature fits against the cores the more
effectively this arrangement will operate; or
I may take an ordinary induction-coil and use
therewith a very long soft-iron core, with its
ends projecting out far beyond the coils.

In the accompanying drawings, Iigure 1 18
a diagram of my improved apparatus for pro-
ducing secondary currents of increased quan-
tity and low intensity, the telegraph-key and
the inductorinm being illustrated in elevation,
the latter partly in section.
‘diagram of my improved recelving apparatus
adapted for use with the secondary current
produced by my invention. Tigs. 3, 4, and 5
illustrate modified forms of my improved in-
duction-coil. . |

A B A/, Fig. 1, represent a horgeshoe-mag-
net. Its iron cores A A’ are best made each
of a bundle of wire. 'The cores are connected
at one end by a soft-iron bar or cross-piece, B3,
and are encireled by a primary coil, G, of coarse
wire, overlaid by a secondary coil, D, of fine
wire, in the usual manner. The opposite ends
of the cores A A’ are also connected by & sec-
ond cross-piece, I, of soft iron, and both cross-
pieces B and E are preferably perforated atb
each end, to allow the ends of the iron cores
to pass completely through them, so as to in-
sure intimate contact. -- |

I is the electric generator, which may be
either a dynamo or a galvanic battery, and
which is made to send a contact-cuarrent to a
telegraphic key, ' K M. This key 18 con-
‘structed with double contacts T and M, so

dynamo will be returned through the back
contact, M, to the generator IY, a resistance-
coil, R, being inserted in the cireuit; but when
the key is pressed down this circuit will be
broken at M, and the carrent be passed through
the front contact, T, and the primary wire C
of the induction-coil back to the generator E.
The resistance in the coil R is made to equal

fect by a slow development and restraint of | that in the primary wire C of the induction-

nary horseshoe electro-magnet provided with
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Fig. 2 isasimilar °
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that when the key is up the current from the
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coil, or nearly so, sc as to equalize constantly
the eha,r' oe of the dynamo. When a galvanie

battery 18 used, this coil B and the double
contact-key are unnecessary. Ifach time the

primary circuit from the generfttor 15 closed
through the primary coil C of the magnet a
50@011(1&1‘3? carrent rununing in a direction O -
posite to that of the primary current is cre-
ated in the secondary coil D, and cach time
sall primary circuit is broken a current run-
ning in the same direction as that of the pri-
mary current 18 generated in the secondary
coil. As these currents are instantancous
they can produce only a tempor ary charge of
the clectro-magnet of the receiving - instru-
ment, which may be 1neluded in th sceond-
a1y f*ncult henece they are only adapted for
the transmission of the dots of the telegraphic
{Jode, and cannot produce the d"lshes, which
require tor their production a current of somne
appreciable duration. Toproduce dashes with
the Instantaneous induced currents, I take ad-
vantage of the alternate change in direction
of said currents in connection with an im-
proved polarized why located at the receiv-
1ng-station.

T]ns 1mproved relay is represented in Iig.

01 the drawings. 1t consists of two Spool,s,
If’ 3, placed 1n lme end to end, with an open
Sp.f_uze between ihem within whlch midway
between tlie spools, | ,5 pivoted a soib -11'on hee-
dle, N5, whose ends extend through the spools.
T]u} 5110015 are wound ecach with & coll of fine
wire. ‘L'he central longitudinal opening in
cacl: is made wide ulounh to permit the frec
oscillation therein of the needle as 1t vibrates
upon the pivot between the spools. The two
cnds of the needle, passing through the spools
on either side, are made to project out there-
from each bebtween the poles N7 8 or N7 &7
of o permanent steel horseshoe-magnet. One
of- these magnets 18 provided Wlbh adjusting-
serews Iv {x fitted upon the ends of its poles,
so that the end N of the needle vibrating be-
tween saud poles may come into conbact W]Lh
the serews. A local battery, G, is connected
with the needle through its pivotl, and one of
the screws, Jd, 18 conneeted w 1L]1 i Soundw M,
s0 that tho LllllUlL of the batbery enteunw thi;,
needle ab its pivot & will be elosed thmunh
the sounder by the contact of the end N of the
needle with the adjusting-screw J. The coils

*

upon the spools P  are connected with each

other, and are placed in a line-cirenit inelud-
1ng the secondary coil D of the induction-coil
A DB CD.

‘The operation of the apparatus thus con-
structed and arranged is as follows: When the
telegraphic key 1" i M, IMig. 1, at the trans-
mitting-station is depressed and the contact T
18 Llomd the primary current sent thereby
through Lh{} mduction-coil C will generate an
]llBt’LlltﬂULOll&; secondary current in the exte-
rior coil, D,ol which one end is connected with

the line and the other end with the ground, as

represented 1n Fig, 1, This current ]}‘1&811]“

]

over the line will arrive at the receiving-sti-
tion, Kig. 2,and,passing through the coils upon
the two spools P (3, will for an instant mag-
netize the colls N S, whose opposite ends w il

thereupon each be attracted Dby the poles of

unequal name and repelied by those of equal
name. 1he needie thus madetoa (‘h"}]‘"}h ‘u] Le P O-
sition indicated in positive lines, Mg, 2, will,

by contaet of its end N with the b{"l CwW ! f.flum
the circuit of the local battery G and sounder
M, and although the current which moved the
needl(, Was .11.15Lm.1tf1.11mu&., the needle, when
moved thereby, will remain in the position to
which it was thrown until a reverse eurrent is
passed through the coils I’ ().  IHence the lo-
cal current will remain closed and the arma-
ture Y of the local sounder will remain at-
tracted until the reversed current indueced in
the coil C, by the lifting of the key T K N at
the lell‘n]}llbbl]]“-%{ Lhtlon reverses the poles of
the needle N 5.  This reversal of the polarity

of the needle N 5, Instantly produced by the

reversal of the cur rent,w i1] canse the needle to
swing oub of contact with the serew J , and so
brealk the circuit of the local hattery and re-
lease the armature VW of the sounder. The
needle thus serves in fact as a key, repeating
the motions of the key IX T M of the bransmit-
ting-station.

The value and importance of my discovery
in regard to the property and use of an induc-
tion-coil with a core having no free magnetism

may be tested by removing the iron piece I,

FFig. 1,s0 as to set the mag netic polarity of the
cores A {1 ee, and py 11!5611;111*“ in the line con-
nected with the receiving- instr ument, g, 2,

a coil of such 1{35151&11%%&11,, two ‘uhom and
ohms—as that theinduced currentwill refuseto
work therelay throughit. If,now,
al resistance-coil—of,say,anotheronethousand
ohms—nbe placed in the Line, and the armature
or connecting-piece i bereplaced in close con-
tact with the cores of thecoil, the indueed cur-
venb will, upon the 1(31"1111(3@111[*11{; of said piece,
ab once betome sutliciently strong to move the
relay and transmit the signals, proving there-
by that a large increase of the induced cur-
rent 18 01&.1111{:(1 by the influence of the closed
magnetic circuit and the confinement of the
free magnetism in the cores, and that a reduc-
tion of current intensity is secured with a cox-
responding galn in guantity.

1 contemplate the practical development of
my secondary eurrent of maximum quantity
andminimum intensity by avestraint of evident
magnetism in theinduacing-core, througzh an in-
crease ol 1ts length or of J‘LS m;lﬁnutu' {,almub*,
Imany manner—as, forexample, by the use of o
long straight core, A’ , Placed V}‘Llun the in-
duction - (3011, as illustrated in 1 12, 35 Or }1,
means of arectangular core, A% A, lmvulﬂ pri
mary and secondar y coils C D wound upon 11_5
central portion, as shown in IMig. 4; or, by

means of an annular core, A, upon which are
wound the primary and memmlmy co1ls, as

core being divided

illustrated in Fig. b, the

an aadition-
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to facilitate wrappmb, and then cloéed by

means of a key, I, the corein each case being
preferably constructed of a bundle of iron wire
instead of a solid iron bar.

I claim as my invention—-

1. The combination,with a pumary cireuit
from an electric ﬂ'euerator and with a tele-
graphic key or contact-breaker Included in

sald eircuit to open and close the same, of a

soft-iron core provided with two sets of eoﬂs

orne of low resistance included in said primary

circuit, and one of high resistance connected
with aline-cirenit for telegraphic and other
purposes, and whose poles are connected to-
gether, or so far extended beyond the coils as
to bind the free magnetism in the core, sub-
stantially in the manner and for the purpose
herein set forth.

2. The combination,with the seconda,ry 0011

in an mductomum whose primary coil is in- 20

cluded in the cireuit from an electric genera-
tor, and the poles of whose soft-iron core are
connected together or extended so far beyond
the coils as to bind the free magnetism in the
core, of a key or contact- breaker included in
the primary eircuit, and a polarized relay in-

cluded in the secondary circuit, and adapted

by the movement of its needle to open and
close a 'local circuit, all substantially in the
manner and for the purpose herein set forth.

In testimony whereof Thavesigned myname

to thisspecification in the presence of two sub-
scribing witnesses.

P. H. VANDER WEYDE.
Withesses:
DAVID A. BURR,

A. W. STEIGER.
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