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Lo all whom it may concern : ~
Be it known that I, CHARLES A. RANDALL,
of Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Acoustic Telegraphy

~or Telephonie Transmitters, of which the fol-

lowing is a specification.

This invention relates, especially, to that

branch of acoustic telegraphy which pertains
to the transmission of articulate speech; and
1t consists in an improved method of generat-
ing the electric current, by means of which
greater electro-motive force is obtained, so
that the lesser or more delicate air-vibrations
will not fail to produce their corresponding
electric vibrations and transmit the same to
the receiving-instrument, whereby more per-
fect articulation in louder and more distinet
tones 18 obtained at said receiving - in$tru-
ment. |
It 1s not deemed necessary to herein explain
theprinciples invelved in speaking-telephones,

‘as they are now generally well known. 1t is

simply sufficient to say that in all telephones
capable of transmitting the sounds of ar-
ticulate speech serious difficulties have been
encountered, resulting from extreme sensitive-
ness, difficulties in adjustment, and want of
proper electro-motive power. |

Aslightinerease of power has been obtained
in the later forms of telephones.by the use of a
battery and an induction-coil, in the primary
cirecuit of which are located special contact-
makers or ‘“tension-changers;” but with this
1ncrease of power other difficulties are encoun-
tered, resulting from adjustments and imper-
fect articulation if the voice is too lond when
speaking into the instruments, which arises
probably from the too-sensitive adjustment of
the circuit-closer and from the reciprocal vi-
brations set up by the ecirenit-maker, because
of 1ts construction.

In telephonic transmission the first essen-
tial object is to accurately convert the air-vi-
bratious into electrical impulses, and the sec-
ond, which is quite as important, is to preserve
the delicate air-vibrations and obtain ecorre-
spouding electrical vibrations of proper power
fo be transmitted to the receiving-instrument.

The present invention is designed to effect

“and the outer one of coarse wire.

these objects in a more perfect manuner than
heretofore by utilizing the well-known prinei-
ple that a variable exposure of a movable iron
core in the primary circuit of an induaction-
coil perceptibly affects and varies the intensity

of the current in the secondary coil, as famil-

1arly demonstrated in the ordinary galvano-
electric or “shocking” machines, by means of
which shocks of varying intensity are ob-

tained by shifting the core into and out of the

coil.

1o this end my invention consists, in com-
bination with the diaphragm or vibrator, of a
telephonic transmitter, an induction-coil hav-
ing a movable core, a contact-maker or ten-
sion-changer located in the primary ecircuit,
with mechanism whereby it may be adjusted
and the movable core held against the dia-
phragm.

In the drawings, Figure 1 represents a lon-
gitudinal sectional view of my improved tele-
telephonic transmitter. TFig. 2 represents a
cross-section of the transmitter. Ifig. 3 rep-
resents a modification of the circuit-maker.

The letter A indicates an induection - coil,

construected of two helices, ¢ b, one within the

other, as in an ordinary induction-coil, except
that the inner helix is constructed of fine wire
At the cen-
ter of the inner helix is located a movableiron
core, I3, which is, preferably, constructed of a
series of *soft-iron wires, secured together in
the same or a similar manner to the soft-iron
core of an ordinary induetion-coil. Said core
18 made somewhat shorter than the coil, in or-
der that it may have a slight reciprocating
motion therein. | o

To the lower end of the core is secured a.
metallic rod, C, which passes through the bot-
tom of a casing, D, in which the coil is located,
and 18 provided at its lower end with a con-
tact point or surface, C%, of platinum, or an

1mperfect electrical conductor, such as carbon,

graphite, or the two combined.
The letter K indicates a downwardly-extend-

ing rod secured to the casing I, and having

an adjustable arm, IF, provided with a set-
serew, (x, which carries a spiral spring, H,
having mounted on its free end a bearing-
plate, %, of carbon or other poor conductor,
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which is held in contact with the contact-point | distinet, and powertul induced currents or

at the end of the rod C by said spiral spring,
and which may be made to bear against satd
point with a variable yielding pressure by

means of the set-serew for the purpose of ad-

justment.

The lower end of the rod C 1s shouldered,
as shown at ¢, the said shoulder resting upon
a very flexible spring, 1, which extends trans-
versely across the lower part of the casing D,
and 1s adjustably secured to screw-studs d on
the same by means of check-nuts d’. daid
spring serves to take up the weight of the core
and press said core against the diaphragm.

The letter K represents the diaphragin,

which is confined in the air-chamber L in the

enlarged disk M, forming part of the casing
D, and the mouth-piecce in any suitable man-
ner, in the present instance being clamped Dbe-
tween the disk and the mouth-piece.

~ The diaphragm is not maguetie, and may be
made of metal or any other suitable material,
and be held sccurely in place at the edges, or
by means of a flexible washer or ring, N’.

The letter N represents a hollow casing at-
tached to the casing D to protect the contact-

maker from injary

The primary 0011 is conneeted with the bat-
tery-wire O and to the carbon bearing-surface
on the upper end of the spiral spring by

wire, P, the movable c¢ore being connected

with the 0pp0a1te ]}01@ of the l}cltteu by a
wire, .

Thesecondary (:011 1S conneuted mth the line-
wire and the ﬁ‘lomld as shown at S T.

The opemtion of my invention is as follows
Upon speaking into the mouth-piece the dia-
phragn is put into vibration, moving the soft-
iron core in the mduction-coil back and forth
In exact accordance with the said vibrations,
which increases and decreases the contact at
the contact-maker, thereby changing the ten-
sion of the primary circuit. At the same time

the vibrations of the iron core vary the 1n-
tensity of the current in the secondary coil,
which, acting in conjunction with the varymg
tension of the primary current over the pri-
mary circutt, produces very much moremarked,
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electrie 1m1)u]bcs in the secondary circuit than

can be obtained by the use of the contact
maker or tension-changer alone.

The special features of the contact- maker
consist in so constructing it that large or small
contact-points may be us.ed, as oceasion re-
quires, and in the adjustable spiral spring
carrying one of the points, which forms at
yvet comparatively firm, con-
tact.

I do not claim, broadly, a sprmn‘ forming or
carrying one elcctrode of the circuit of a telu-
plione anfl_ constantly pressing against the
other electrode and diaphragm to maintain
the required initial pressure between the elec-
trodes and yield to the movements of the dia-
phragm. | -

What I claim is—

1. In combination with tlle dmphmrrln or
vibrator of a telephonic transmitter, an induc-

tion-coil having a movable 1ron core, substan-

tially as and for the purpose set forth.

2. In combination with the diaphragm or
vibrator of a telephonie trausmittér, an indue- -
tion-coil having a movable iron core, a battery,
aund a contact-maker or tension- (,han ger, sub—
stauntially as described.

3. The combination, in a tdephomc appa-
ratus, of a (llclllhlctfln or vibrator, the mov-
able iron core of an induction-coil, and a con-
tact-maker or tension-changer having one or
both of its contact-surfaces attached to or sup-
ported by a suitable elastic spiral spring, sub-

stantially as and for the purposes set forth.

4. In combination with the movable iron
core of the induction-coil, g suitable spring
for supporting the \\'eight of the core and
pressing or forcing the same against the dia-
phragm, bllbbtdlltlall\» as specified.

In testimony that 1 claim the foregoing I
have hereuanto set my hand in the presence of
the subseribing witnesses.

CHAS. A. RANDALL.

Witnesses:
JAMES L, NORRIS,
JAS. A, RUTHHERTORD.
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