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To all whom it ma 17 concern:

Beit known that I, HANS LIEBREICH, a citi-
zen of the United States, residing at Detrmt

in the county of Wayne and State of Miehi-
gan, have invented certain new-and useful
Improvements in Telephone-Transformers;
and I do hereby declare the following to be a
full, clear, and exact deseription of the in-
vention, such as will enable others skilled in

the art to which it appertains to make and

use the same. | |
My invention relates to improvements in
apparatus for Increasing the reproductive

powers of telephones orother instrumentsem-
ployed for transmitting electrical 1mpulses,

sounds, and the like.

It consmts 1n an appara.tus comprising one
or more ¢oils having primary and secondary
windings and provided with a core or cores
comprising a series of flexible leaves or plates
secured within the said coil or coils and hav-
ing their outer ends free to vibrate with re-
spect to the poles of the coil, together with
means for connecting the primary windings
with transmitters and batteries and the sec-
ondary windings mth line - mres and . re-
celvers.

It further consistsin a transformer for tele-
phones comprising an induction-coil made

up of a primary winding and a secondary

- winding, a core mounted therein and formed
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of a series of lamins or leaves secured at their |
central points to holding means within the .
coil, the outer ends of the said leaves belng

free to vibrate in response to electrical im-
pulses passed through the primary coil, and
means for eonnectmn' the primary coﬂwlth &
transmitter and a battery and the secondary
coll with the line-wire and receivers, whereby
the currents induced in the secondary coil by
the vibration of the laminge will augment the
sounds reproduced in the receivers.

It also consists in certain other construe-

- tions, combmatlons and arra nﬂ'ements of

45
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parts as will be helemafter fullyr descrlbed.

and claimed. |

In the aecompanymﬂ' drawings, f01 ming a
part of this specification, Flgure 1 repr esents
an enlarged diagrammatical view of a tele-

phone—]me _showmﬂ* the manner of eonnect-.

'q

the plates 5 5.

other.

in gup my improved a;ppa,rat-us with télephone

instruments. Fig. 2 is a longitudinal verti-
cal section thr ough thesaid instrument. Fig.
3 is a cross-section through the same at 1133
central point, and Iig. 41is a detail longitudi-
nal sectional view throuﬂh a coil hamng a

slightly-different Wmdmo' from that shown in

Fig. 2.
Tn operating telephoneinstru ments or other

~devieces forim partmﬂ' impulses or sending 8ig-

nals over a line of wire 1 find that by inter-
posing an induction-coil in the line and pro-
viding the same with vibrating leaves form-
ing a core I am enabled to reproduee the im-
pulses, sounds, or signals in receiving instru-
ments with ﬂ'reater dlstmetness and strength
than has been hitherto accomplished by oth er

similar systems. |
The most important feature of the inven-

tion is the coil and core which is interposed
in the telephone- -line, the coil 1 of which is
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made up of a pumary winding 2 and the sec-

ondary winding 3. Suitable end plates 4 4
hold the wmdlnﬂ's in position, and magnetiz-
ing-plates 55 are arranged inside the primary

winding 2, 80 as to be. 1ocated on either side
| of the core.

75

‘The core preferably consists of a series of '

thin plates or leaves 6 6, which I prefer to

make of soft iron.
position within the coil by means of a core

The plates are held in

block or piece 7, which is located between

the plates 5 5 at the center of the coil and is -
provided with apertures to receive the leaves |
6. The outer ends of the leaves 6 on each

side of the core-block 7 are unsupported and
are therefore free to vibratein responseto the

80

energizing or deénergizing of the core 1 and

of their normal positions.

In connecting the coil 1 vmh a telephone-' .
| lme and 1ts mstruments 1 prefembly connecb Ioo

Instea’d of having a single .
‘block 7 I may employ a series of small spac-
ing-blocks, as shown in Fig. 3, which hold -
the leaves at a proper distance from each - .
| By this construction the free endsof
the leaves 6 6 are arranged in such proximity |
t0 the ends of the coil” bhat the poles of the
said coil can be made to attract the-endsof =
the leaves and draw them more or less out - .

90 :
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a transmitter, as S, with the primary coil 2
and connect a battery 9 or other source of
electrical energy with the said primary coil
and the said transmitter. The line-wire 10
1s connected with the secondary coil 3, which
coilis also connected with one or more suit-
able receivers, as 11. The line-wire may be
a grounded one, one end thereof being con-
nected with a ground-plate or other similar
device, asat12. Ifind in practice that when
my improved instrument is thus connected
with a telephone-line and varied impulses are

- sent through the primary coil 2 by means of
the transmitter and battery the leaves or |
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~ployed in the primary winding.

RO

55

6o

laminge 6 will be correspondingly vibrated
and will incite induced currents in the sec-
ondary coil of very high tension and will
cause a reproduction of said impulses in a
clear strong manner at the receivers.

In winding my improved coil the second-
ary portion thereof may be made of the same
thickness throughout, as seen in Fig. 2, or
the resistance of the said secondary winding
may be reduced opposite the neutral point
of the coil, as clearly illustrated in Fig. 4.
In this figure the primary coil 13 is wound
as before, while thesecondary coil 14 is made

of a suitable thickness at each end of the

coil, but diminishes toward the center, so
that there is no winding opposite the neutral
portion of the coil. This construction while
not altering in any way the spirit of the in-
vention contributes to an improvement of
the instruments forming the subject of this
application.

The sizes of the wires used in winding the
primary and secondary coils may be varied
according to the distance over which theline
18 to be operated. A very good size of wire
for use upon a line of ordinary length is
No. 36 for the secondary coil, while a much
larger wire—say about No. 24—may be em-
If a line of
great length is to be operated, the size of the
wire 1n the secondary coil should be consid-

erably diminished—say to a No. 50 wire or |
In

even smaller, if it ean be manufactured.
the use of verysmall wires it will probably be
necessary to insulate them by passing them
through shellac or other similar substance.

The number of the leaves or laminae em-
ployed in the core may be varied as desired.
A large number of thin plates makes a much
more sensitive instrument than a small num-
ber of thicker plates, or even a small number
of thin plates. A small number of plates
have been shown in the drawings for better
illustrating the manner in which they may be
drawn out of their natural positions by the
action of the primary coil.

My improved instrument is simple in con-
struction, and yet has proven in use to be

exceedingly effective in transmitting all |

kinds of sound impulses, the slichtest of such
sounds being clearly audible a,t or near the
receiving 1115131*111116111:

|

Having thus described my invention, what
I claim asnew, and desire to secure by Letters

Patent, is—
1. An ins{rument for 111(31‘035111“ the effi-

| eiencyofapparatusfortransmitting eleetmeal

impulses, comprising one or more - coils hav-
ing a primary and secondary winding, a core

located within the coil and secured therein
80 as to be free to vibrate at its ends, and

means for connecting the coil with the trans-
mitting-line and instruments, substantially

as described.

2. An instrument for increasing the efli-
ciency of telephone-lines, comprising a coil
having a primary and secondary winding, a
core mounted in said coil and made up of a
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series of leaves or plates, means for securing °

the said plates at their central points within
the coil, and means for transmitting elec-
trical impulses to the primary winding for
vibrating the said plates or leaves, whereby
induced currents of high tension will be 1m-
parted to the secondary coil for reproduction
upon the line, substantially as described.

3. An instrument for increasing the effi-

[ ciency of telephones comprising a coil hav-

ing a primary and a secondary portion, mag-
netizing-plates arranged within the primary
portion, a core mounted between said plates

in the said coil, means for securing the plates
making up the core at their centers within:

the coil and spacing them apart, the strue-
ture being such that their free ends are in
close proximity to the poles of the coil and

may be vibrated by the action of the cur-

rents passed through the primary winding
thereof, means for connecting the primary
winding with a transmitter and a source of
electrical energy, and means for connecting

the secondary winding with receiving instru-

ments, whereby augmented impulses will be
delwered at the receivers, substantially as
described.

4, A transformer for te..*eaphones compris-
ing an induction-coil having primary and sec-
ondaly windings, a lammated core mounted
therein, means Tor spacing the laminsge of said
core apart and securing them at a point in-

termediate of their length within the coil,

whereby their ends are left free to vibrate,

‘and means for energizing or deénergizing the

primary coil so asto vibrate the plates, where-

by the plates will be caused to inecite induced

currents in the secondary coil of high ten-
sion, and reproduce them in receivers at the
ends of the line in a strong and distinct man-
ner, substantially as described.

5. A transformer for telephones compris-
ing an induction-coil having a primary wind-
ing of ordinary size, a secondary winding
made of the usual size at the ends of the coil
but diminished toward the meutral point
thereof, whereby the eﬂlcleuey of the coil is
not dllﬂlﬂlﬂh ed while ifs resistance isreduced,
a core mounted within the coil, made up of a

i serles of leaves or plates, means for securing
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the plates in position said securing means be- | said transmitters, and means for connecting 16

Ing arranged opposite the neutral part of the

the secondary coil with receivers and the

coll, whereby the ends of the plates will be line-wire, substantially as described. |

free to vibrate under the influence of im-| In testimony whereof I hereunto affix niy
5 pulses passed through the primary winding | signature in presence of two witnesses. |

of the coil, means for connecting transmit- |

ting instruments with the primary winding,

a battery or other source of electrical energy |

connected with the said primary coil and the |

- IHANS LIEBREICIL.
Witnesses: - '
JOHN L. FLETCHER,

CASSELL SEVERANCE.




	Drawings
	Front Page
	Specification
	Claims

