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UNITED STATES

JAMES P. FREEMAN, OF

CHICAGO, ILLINOIS,
TIETHS TO E. M. MARBLE, OF WASHINGTON, DISTRICT OF COLUM

PaTEnT OFFICE,

ASSIGNOR O NINE-TWENXN-
BIA.

TELEPHONE-TRANSMITTER.

SPECT

Application filed January 14, 1885,

FICATION forming part of Letters Patent No. 318,423, dated May 19, 188S5.

{No model.}

Yo all whonv it may conceri:

Be 1t known that I, JAMES . FREEMAN, a
citizen of the United Stfl.tes residing at Chica-
¢o, 1n the county of Cook and State of Illi-
1101.5? have invented certain new and useful
Improvements in Telephone-Transmitters, of
which the following is a specification, refer-
cnee being had to the accompanying drawings.

My ]111*61]t101] relates to telephonic tl‘ELllSllllt
ters of the class known as ‘‘ battery-transmit-
ters;”’” and 1ts object is to utilize for telephonic
tmnsmmsmn an Intermittent electrical cur-
rent instead of the so-called *‘ continuous un-
dulatory current’’ employed in variable-con-
tact closed - circuit transmitting-instruments
as heretofore constructed.

My Invention 1n part consists in breaking
and closing the primary circuits of an induc.
tion-coil mpl(}] y in response to the vibrations
of a diaphragm actuated by sound-vibrations
of the air, and thereby causing said circuits
to be traversed Intermittingly I}V strong elec-
tric impulses, which have the effect to mduce
in the secondary cireuit and the line-wire con-
nected thereto impulses of alternating direc-
tion, having quantity and tension so great
Lhab thm W1 H travel over very long Stretches
of line-wire,and actuate receiving- 111&’(1 uments
connected thelein with greater force than has
heretofore been known in the art of telephouy,
reproducing articulate speech clearly, loudly,
and {llstlneth > and in part in a novel combi-
nation, in thlfmsxmttmg -instrument,of cireuit
elosing and breaking devices with a dia-
phragm, battery-cirenits, and an induction-
coil having two primaries and one secondary

coil, \\,luch will be hereinafter more fully de- |
- screw, If, the tlp of which bears against said

Serlbed, and pointed out in the claims.

In the accompanying drawings, forming a
part of this SpGOIﬁCELthI]J and in which similar
letters refer to like parts, Figure 1 is a perspec-

tive view of the door of a transmitter box or

casing having mounted thereon the diaphragm
and circuit closing and breaking devices. Fig.
2 18 a view 1n elevation of the transmitter-box
with 1ts door open to show the interior parts.
Ifig. 3 18 a section of the door and diaphragm
n the plane of the vertical diameter of the
the eirenit closing and breaking de-

vices and inducetion-coil being shown in full

| 1in 1n the usual manner.

lines. - Iig. 4 is a detached end elevation of
the working-lever and electrodes. Ifig.
section of the door and diaphragm and view
in elevation of an induction-coil and circuit
closing and breaking devices of modified con-
struction. Fig. 6 is a diagram illustrating
another modification of the cireuit closing and
breaking devices in connection with an in-
duction-coil. TFig. 7
metric section of a preferred form of induec-

tion-coil.

Referring to Ifigs. 1, 2, 3, and 4, the letter
A indicates the box or casing of the appa-
ratus, and A’ is its door, having the dia-
phragm D mounted behind an orifice, a, there-

the rear surface of the diaphragm projects a
pin, ¢, and Dbehind this pin i1s an approxi-
mately-equal-armed rocking lever, If, pivoted
to an arm, f, which stands behind the dia-
phragm and is supported by a post, [,
projecting rearwardly from the door A’
This rocking lever I' has inserted through
openings in itsends insulating or non-conduct-
ing plugs ¢ ¢, and through these plugs are
secured metallie pins A 2/, the forward ends of
which are arranged to make contact with the
tips of metallic spring-fingers I 1°, which pro-

ject {from the door A’ and stand at « little
- distance from the rear face of the diaphragm.
- The rear'ends of the pins 2 2/ are arranged (o

make contact with the respective carbon elec-
trodes K I, carried by metallic strip-springs
k 'y projecting from metallic spring-arms 7 7',
which project rearwardly from the door A
Iiach of these spring-arms has behind it a
post, *, through which passes an adjusting-

arm. Ly means of these screws the arms may
be adjusted to canse the springs to hold the
carbon electrodes 1 proper relation to the
contact-pins. These spring-fingers, spring-
arms, electrodes, rocking lever, and contact-
pins constitute, in connection with the dia-
phragm, the circuit closing and breaking de-
vices, and with them I use an induction-coil
of peculiar construction, in that it has two

primary coils, one of which is preferably ar-

ranged Wlthlll the secondary coil in the usual
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th_e secondary coil. I have illustrated such | K is adjusted to- bear -normally but lightly on

an induection-coil in Fig. 7, though I wish 1t
to be understood that I do not confine myself
to this form, the essential requirement being
only that there shall be two primary coils

“which act alternately for indueing currents in

the secondary. In the figure, M is the sec-

ondary coil, m the inner.primary, and m’ the

outer primary, coil. Now, in connecting this

IO

coil for use I connect the outer terminal of the
onter primary coil with the spring-arm [, and
the inner terminal with one pole of a battery,

X, which hasits other pole connected with the
The outer terminal of the in- |

spring-finger 1.
ner primary coil 1s connected with the spring-
arm !, and the inner terminal of this inner
primary coil is connected with one pole of a
battery, X', the other pole of which 1s con-
nected with the spring-finger I'. It will now
be seen that if the spring-finger Iis 1n con-

tact with the forward end of contact-pin /,and
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“battery.

the rear end of said pin is in contact with the
carbon electrode K, the circuit of battery X
will be ¢closed through the spring-finger I, con-
tact-pin &, carbon electrode I, strip-spring £,

arm {, and the conductors, including the outer
primary circuit, which connect said arm and

spring-finger I with the opposite poles of the

bon electrode, the pin A should be In contact

with the spring-finger I’ and carbon electrode

K’, then the circmut of battery X' would be
closed through the inner primary circuit, as
will be readily understood. .

The actual mechanical arrangement of the

conductors and other parts is illustrated 1n
Tig. 2, in which the induction-coil isindiecated
by M, and w w are the terminals of 1ls sec-
ondary coil leading to binding-posts ¥ y. LThe
outer terminal of the outer primary 1S con-
nected by a wire, w’, with one side of the
lower door-hinge, j, from the other side of
which a wire,w* leads to an arm,l. The inner
terminal of the outer primary is connected by
a wire, 2, with binding-post z, which 1s to be

“connected with one pole of the battery X, the

5C
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other pole of which. is to be conunected with
binding-post 2, which is connected by a wire,

wt, with one side of hinge j, the other side of

which 1s connected by a wire, 2, with spring-
finger I. The outer terminal of the inner
primary is connected by a wire, ", with onc
side of hinge 4° the other side of which is con-
nected by wire w" with arm , while the inner
terminal of this inner primaryis connected by
a wire, «° to binding-post z°. This post 18 to
be connected with one pole of battery X', the
other poleof which is to be connected to bind-
ing-post 2%, which 1s connrected with one side
of hinge 5%, the other side of which 1s connect-
ed by a wire, @', with spring-finger I'.

The pin ¢, at the center of the diaphragm,
touches the inner side of the rocking lever If
at one side of its pivot and at a point nearer
to pin /A’ than to pin 4. The carbon electrode

If, instead of the pin 2 being 1n con-.
tact with its adjacent spring-finger and car-

g

with carbon electrode K.

diaphragm.

the inner end of pin 7, and said pin is always
in contact with the spring-finger 1. The cir-
cuit of the battery X is thus normally closed

through the outer primary coil of the induc-

tion-coil. Af this time pin A" is in contact
with spring -finger I' and just out of contact
Now, if the dia-
phragm makes an inward half- vibration it
moves the rocking lever F to force the pin 2’

dinto contact with ecarbon eleetrode K’ and
break the contact of pin 2 with carbon elec-
trode K, thus breaking thecircuit of the outer

primary coil. As the spring-finger I’ follows
pin 2" and never breaks contact therewith,the
cirenit is closed through the Inner primary
coil as soon assaid pintouches the carbonelec-
trode K/, which is immediately after the break-

‘ing of the contact between pin 2 and carbon

K. DBoth the closing of one and the breaking
of the other produce inductive effect uponthe
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secondary,and the winding or direction of cur- '

rent in the two primaries 18 such that the
breaking of one induces a current in the same
direction as does the closing of the other, and
their combined effeet is to induce in the sec-

ondary very powerful impulses,which flow on

the connected line and actuate with great
forcethereceiving-instrumentsincluded there-
in. Theouter half-vibration of the diaphragm

of course restores the parts to their normal

position, breaking one cirenit and closing the
other.

- VYWhile 1t 18 true that there is an instant of

time between the breaking of one primary cir-

cuit and making of the other, and vice versa,
the making and breaking of said circuits arc

so rapid that every word and every part of
every word spoken in front of the instrament
is taken up and transmitted clearly and dis-
tinetly. This result is due to the. peculiar
construction of the instruments embodying the
invention in each of the forms shown.

In the modified construction of the circult

closing and breaking devices illustrated in

Fig. b the carbon electrodes K™ K’ are sup-
ported in the same mannerasshownin Ifig. 1,
the only difference being that they project in-
wardly from the door on opposite sides of the
In this modification the rocking
lever I has one insulated contact-pin, 77, at

~only onc end, while at the other end a pin, 7,

in metallic connection with the lever, is ar-
ranged to make contact with the carbon elec-
trode K’. There is but one lower spring-fin-
oer, as at I°, and 1t is arranged to make con-
tact with the forward end of pin #° while the
rear end of said pin makes contact with the
carbon electrode Ix. The pin ¢, at the center
of the diaphragm, touches the rocking lever
I on one side of its pivot nearest the pin 7.
The spring-finger I’ is constructed to press the
pin /* into normal contact with the carbon
electrode KX, and at such time the pin/’ at the
other end of the lever, is just out of contact

| with the carbon electrode K.
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The outer terminal of the outer primary coil | nected by a wire, w", with one pole of a bat- 6o

of the induction-coil M is connected by a wire,
w", with one pole of the battery X7, the other
pole of which is connected by a wire, w'', with
the spring-finger I°, and the inner terminal of
this outer primary is connected by a wire, 20",
with the arm {, supporting the strip-spring £,
which carries the carbon clectrode K. The
outer teminal of the Inner primary coil 18 con-
nected by a wire, w", with one pole of a bat-
tery, X°, which has its other pole connected
by a wire, w', with the arm f, which supports
and is in elecfric connection with the roclk-
ing lever I, and the inner terminal of said in-
ner primary is by a wire, «", connected with
the spring-arm 7, supporting the strip-spring
', which carries the carbon electrode I<.

The secondary circuit of the induction-coil
is to be connected to line the same as in the
first-described instrument.

The pin #*, in the normal condition of the
instrument, is always in contact with spring-
finger I?, and the carbon electrode K 1salsoin
light contact with the inner end of pin /7, and
the pin »’° is just out of contact with carbon
clectrode K’. Now, when the diaphragm D
nmoves inwardly the pin ¢ forces the lever If
in such direction as.to put the pin »° in con-
tact with the carbon electrode I, thus closing
the circuit of battery X’ and at the same time
the pin #* is carried down out of contact with
carbon electrode K, thus breaking the circult
of battery Xx°. The circuit being thus closed
through one primary coil and broken through
the other, the same inductive effect is pro-
dnced upon the secondary as in the first-de-
seribed form of the apparatus. |

In the modified form of the apparatus illus-
trated in the diagram Fig. 6, an arm, (, pro-

jects inwardly from the center of the dia-

phragm ID.. An cqual-armed lever, I%, 18 piv-
oted at one side to the Inner end of this arm
by means of & projecticn, f*, and at its other
side it is pivoted by a similar projection to
the end of o Dbent arm, I, projecting from
the door of the box. Ifrom the opposite ends
of this equal-armed lever pins ¢’ and ¢' pro-

jeet downward, and are arranged to make

contact alternately with carbon electrodes IL°
and I, which are supported by springs s s.
(Showninsection. )
outer primary coil of the induaction-coll M 1s
conneected by a wire, 1'% to one pole of a bat-
tery, X, the other pole ol which 1s connected
by & wire, 0", to pin 2’ on arm of lever I,
which is nex{ to the diaphragm, and the outer
terminal of said primary is connected by ¢
wire, ¢, with the carbon electrode K*.  The

inner terminal of the Inner primary 18 ¢on-

Theinner terminal of the |

tery, X?, which has its other pole connected
by a wire, 2", with the pin %' on arm of le-
ver I%, which is turned away from the dia-
phragm, and the outer terminal of this inner
primary is connected by a wire, w*', with the
carbon electrode K*. This apparatus will be
normally constructed so that the pin at the
end of lever I* next to the diaphragm will be
lightly in contact with carbon electrode I\,
and the pin at the other end will be just out
of contact with carbon electrode Js*. Now,
when the diaphragm moves inwardly the arm
C will rock the lever F?, so as to raise the pin
at the end next to the diaphragm out of con-
tact with carbon electrode IC% while throw-
ing the pin at the other end in contact with
electrode K'. Thus the circuit will be alter-
nately closed and broken through the respect-
ive primaries of the induction-coil with the
same effect of double induction produced by
the two forms of the apparatus previously de-
scribed.

I make no ¢laim to the mechanical construc-
tion of the instrument herein described, as
that is claimed in my application filed April
21, 1885, which is a division of this applica-
tion.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s— |

1. The method of transmitting articulate
speech telephonically which consists, first, 1n

causing primary intermitfent electrical 1m-

pulses in the transmitting - cirenits through
the agency of sound-waves due to articulate
speech ; secondly, causing said primary im-
pulses to generate secondary electrical 1m-
pulsesof an alternating nature ; thirdly, caus-
ing said secondary electrical impulses to actu-
ate a receiving-telephone at a distant station
and reproduce said articulate speech acen-
rately and clearly, substantially as described.

2. The method of fransmitting articulate
speech telephoniecally by causing intermittent
clectrical impulses to traverse an electrical
circuit, and thereby generate secondary elec-
trical impulses, which secondary eleetrical 1m-
pulses in turn actuate a telephone-receiver
and cause it to accurately reproduce the alore-
said artienlate speech, substantially as de-
scribed.

Intestimony whereof Laffix my signaturein
presence of two witnesses.

JAMES P, I'REEMAN.
‘xVitn_esse..%: __
CHARLES 5. HYER,
RUssELL. H. ScorT.
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