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(No model.)

To all whom it may concern :
- Be it known that I, CHARLES A. RANDALL,
a citizen of the United States, residing at New
York, in the county of New York and State of
New York, have invented new and useful Im-
provemeunts I Teiephonic Transmitters and
Systems, of which the following is a specifica-
tion. |

This invention relates to a telephonic trans-
mitterand system designed to utilize to a maxi-
mum degree the force of a line-battery con-
nected with a receiving apparatus, to cause an
extended range of variation in the strength of
the line-battery in correspondence with the
variations of the transmitter-diaphragm, and
to consequently effect an increased amplitude
and force of vibration in the diaphragm of the
recelver.

In the accompanying drawings, Figure 1 is
a side elevation, and Fig. 2 a plan view, of a
transmitting apparatus constructed aceording
to my 1nvention.

The letter A designates an mduection-coil,

preterably constructed for quantity, in the pri-

mary cireait of which is to be arranged a trans-
mitter, preferably constructed to send alter-
nate currents of different polarities, and which
in the present apparatus I term the ¢ primary
transmitter.” In the secondary cirenit of the
induaction-coil is included an electro-magnet,
B, which 1 term an “auxiliary .magnet,” the
armature-lever b of which is, in the present
Instance, an elastic metallic arm having one
end secured to the metallic post ¥/ and its

other end in contact with a carbon button, B,

supported by a metallic arm, 5", which is also
preferably elastic. The levers b and arm b/
may, however, either or both, be rigid, the
lever in such case being pivoted or otherwise
arranged to move slightly when the armature
attached to 1t is attracted by the magnet.
The letter G indicates an electro-magnet,
one of the coil-terminals of which is conneected
with the arm 0" and the other with a screw-
post, d, from which a wire is intended to lead
to one pole of a local battery, as indicated in
dotted lines, the other pole of which should
be connected with screw-post @/, from which
a wire leads to post §'. The armature-lever ¢
of magnet Cis constructed similarly to that of
the magnet B, and has one end secured to me-
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| tallicpost¢’, while the otherend carries metallic

studs ¢ ¢/, projecting in opposite directions and
In contact respectively with carbon bLuttons
I I, the former of which is carried by an
elastic metallic arm, f, secured to a metallic
post, f’, from which a wire, /2, leads to a
SCrew-post, g, to be connected with one pole of
a line-battery, as shown in dotted lines, while
the latter is carried by an elastic metallic arm,
I, connected by a wire, &/, with screw-post g,
to be connected with the opposite pole of said
line-battery, the main-line wire I being con-
nected with post ¢/, which supports armature-
lever ¢. The post K is intended to be con-
nected with the ground, and is provided with
projections carrying adjustable contact-serews
I I’y which are in contact with the arms 7 and
I, respectively. The lever ¢, arms 7 and k,
and the several contact devices controlled by
them, compose, as will be seen, a current-re-
versing tension-changer.

The operation of the apparatus is as fol-
lows: The tension of the current on the pri-
mary cireuit of the induction-coil A being
varied by the action of the transmitter-dia-
phragm in a well-known manner, correspond-
g variations occur in the induced current
of the secondary circuit, and as the secondary
circuit actnates the magnet B the impulses of
sald magunet will always be in unison, both as
to irequency and variation of force, with the
vibrations of the transmitting-diaphragm, and
therefore the armature-lever b is caused to
vary the pressure-contact between itself and
the carbon button B’, so that the flow of the
local - battery ecurrent, which energizes the
magnet U, will .also be varied, and said nag-
net O will act upon its armature with vary-
ing force, and also in correspondence with
the vibrations of the transmitter-diaphragm.
By this .arrangement it will readily be per-
ceived that an increased movement of the
armature-levers suceessively over the move-
ment of the diaphragm is obtained, as well as
great increase in the force of movement, the
same dependingalmostentirely upon the size of
electro-magnet C and the electro-motive force
of the local baltery from which it receives its
energy. Nald maguetand battery will, in prac-
tice, correspond approximately with an ordi-
nary Morse sounder and its local battery.
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As the armature-lever ¢ moves under the 1n-
fluence of its magnet it alternately increases
and decreases the pressure of the studs ¢ ¢
upon the carbon buttons F and E’, respect-

¢ ively—decreasing the pressure upon one while
increasing that upon the other, it being under-
stood that increase and decrease of pressure
between two conductors in contact are prac-
tically equivalent to the positive making and
1o breaking of econtact between said conductors—
a strong contact causing the current to flow
freely from one to the other, and a shight con-
tact resulting in a practical cessation of the
flow. Itwillthereforebeunderstood thatwhile
1¢ the variations of contact on the buttons It I
alternate the currents, they also vary the flow
and strength of said currents, the contact being
made gradually from minimuom to maximum.
When theincreased pressure of lever ¢ is such
2o upon one of the carbons as to cause the cur-
rent to flow from one pole of the battery to
the line it forces the arm carrying said button
out of contact with its contact-screw carried
by post K, so that the other arm alone will be
25 in connection with the ground,and thus a com-
plete circuit is formed from the line-battery to
oround in onedirection and toline in the other,
and the full force of said line-battery may then
act upon a receiver at a distant station, and
20 cause the diaphragm of said receiver to have
a force of movement andrange of amplitude far
exceeding that of the transmitter-diaphragm,
the feeble action of which, under the influence
of sound-vibrations, can produce but slight
3¢ pressure-contacts at most,and cause the induc-
tion of but weak currents in the secondary
cirenit of the induction-coil. These weak cur-
rents I cause to control a local battery, by the
vigorous current of which the devices are op-
a0 erated which vary the main current, thus gain-
ing power progressively from the transmitter-
diaphragm to the final tension-changing de-
vices.
- It will be readily understood that by dis-
45 pensing with one of the carbon buttons, with
proper connections from the other, with the
lever, line, battery, and ground, the cireuit
‘may be gradually opened and closed, or the
circuit may be closed and the electro-motive
to force or tension of the current varied over the
same by the action of the electro-magnet, and
always in unison with the vibrations of the
diaphragm of the primary transmitter.
I may dispense with the induction-coil and
¢z place the primary transmitter directly in the
circuit with the auxiliary magnet B, or with

—

ed hascomprised the combination of aprimary
vibratory diaphragm, a second diaphragm act-
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the transmitting-magnet C, and may also dis-
pense with the auxiliary magnet B and ar-
range the transmitting-magnet C directly in
the secondary circuit of the induction-coil, all
of which may be done without departing from
the principle of my invention, the main oD-
ject of which is to obtain electro-magnetic
power acting in unison with a vibrating dia-
phragm or its equivalent, actuated by the air-
vibrations of articulate tonesto control a main-
line battery, including in its circuit a tele-
phonic receiving apparatus.

A telephonie telegraph heretofore construct-

70

uated by an electro-magnet located 1in a spe-
cial local ¢ircuit, and an intermediate micro-
phone or equivalent device, actuated by the
first diaphragm and controlling the current 73
of the electro-magnet, whereby the vibrations
of the first diaphragm are caused to produce:
vibrations of greater amplitnde or force, or
both, on the part of the second diaphragm ;
and I do notclaim such a combination, broadly.

What I ¢laim is—

1. The combination or the electro-magnet.
B, the tension-changing devices controlled di-
rectly thereby, the electro-magnet G, included
in alocal circuit with said tension-changing de-
vices,and acurrent-reversing tension-changer,
arranged for connection with the circuit of a
line-battery, and to be controlled by said mag-
net C, substantially as described. |
- 2. The combination, with the electro-magnet
C and its armatore,of the lever ¢, arms f and
i, and suitable contact devices arranged be-
tween said lever and arms, and contact-points
arranged to connect said arms alternately with
a common conductor, substantially as de-
scribed. o - -

3. The combination of induection-coil A, elec-
tro-magnet B, included in the secondary cir-
cuit of said coil, the arm b, connected to the
armature of said magnet. arm b/, intermediate
carbon block, B’, electro-magnet C, 1ncluded
in a circuit with arms and carbon, and a ten-
sion-changer arranged to be controlied by said
magnet C, substantially as described. '

In testimony whereof 1 have hereunto set
my hand in the presence of two subseribing
witnesses. -
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CHARLES A. RANDALL.

- Witnesses: |
JAMES L. NORRIS,
J. A, RUTHERFORD.
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