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To all whom A7 ma&y concern: |
Be it known that we, GEORGE F. PAYNE

and WILLIAM D. GHARKY, citizens of the
United States of America, res1d1ng in the city

and county of Phlladelphm in the State of

‘Penngylvania, haveinvented certainnewand

useful Improvementsin Teleph one-Transmit-

- ters, of which the following is a true and ex-

IO

“act descriptlon reference being had to the

accompanying drawmfrs whlch form a part

_ thereof.

Our invention relates to telephone-trans-
mitters, and has for its object to provide a

S _transm1tter in which the form and amplitude

L5

of the vibrations of the diaphragm will be

~converted into alternating electrical impulses

- more nearly approumatmg the sound-vibra-
- tlons than has heretofore been practicable.

2G

2

Various attempts have heretofore been made

to Increase the amplitude of the eleetuca,l'

vibrations produced by a transmitter; butin
all cases of which we are aware the mechan-
ism provided and having for its object to in-
crease the amplitude of the vibrations has

beenof suchacharacteras toavail itself only
partly and in varying amount of the power of -

~ the battery or other generator, and for this

35

- movable portions, &nd we accomplish thls by
providing four resistance -cells containing

10

1ng connectlons

reason the eleetrlcal vibrations necessarily

<« _differed to a considerable degree with the
30

sound-vibrations. .
The broad purpose of our invention is to

provide an arrangement of electrodes in the

transmitter: which will be in their operation
upon the electrical current approximately
similar to a pole-changing switch having two

granular condueting material, electrically
couplingsaid cells in pairsand connecting the
coupling-conductors, then electrically coup-
ling the cells in two other pairs the members
of Whlch are notcoupled by the first conduct-
and, again connecting the

‘second set of co_upling-conductors, we place
a battery in the connection between one set
of couples and an induction-coil in the con-
nection between the other set of couples, and
we provide mechanical connections from the
| diaphragm to the cells, whereby the vibra-

50 tions of the dlaphragm mmultaneously in-

crease pressme on the material in oné of each

coupled pairof cellsand relaxes the pressure
on the other cells, as a result of which action
the. battery-current following the lines of

PENN-

least resistance, is for the most part switched 55

in alternately 0pp081te directions thr ough the

induction-coil connection.

In practice we have used two sets of elec-
trode-faces, four in each and grouped to form
the walls of four resistance-cells containing
granular material, electrically coupling the
faces of onesetin pai’rs and of the otherset also
in palrs, but in such manner as not to couple

the same cells coupled by the connections of
the first sef.
fixed position, while the other set is movable

One set of faces we secure in

6o -

65

and mechanically connected to vibrate with

the diaphragm, and our preferred construc-
tion is that shown, having three stationary
electrode-buttons armnged one behind the

70

other and the central ‘button having two

faces, while the end buttons have eaeh one

| 1nwa,rdly -turned face and are wire-connected,

the metal center of the central button serv-

1ing to couple its two faces and a wire coup-

11110' 1t with the connection between the outer
buttons Two movable buttons, each having
two faces coupled through their metal backs
are placed one on each side of the central
button and wire connection made from one
to the other, the battery and coil being con-
nected as above deseribed and the movable
buttons attached to the diaphragm. =

- Reference being now had to the dmw’mﬂ‘s
in which our 1nvent10n is illustrated, qure
1 18 a central longitudinal section thloun‘h a
transmitter 1110111(111:10' our invention; F1 2,
an enlarged seetlona,l view of the electrode&
of the tr&nsmlttel Fig. 3, a transverse sec- -

tion on the line 1 1 of Flg 1; Figs. 4 and 5,

diagrammatic illustrations of the Opemtlon

-of our transmitter, and Figs. 6 and 7 diagram-
matic comparatwe illustrations of a pole-

changing switch of analogous character.

A mdlcates the dmphrmm of the transmit-
ter to the the center of which a nut A’ is se-
CUrT ed

B 1indicates the frammﬂ' of the transmitter,
and C an extension of the framing slotted, as
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box D, in which the electrodes are situated,
E indicating a binding-scerew working in the
slot C" and acting to hold the box D to the
frame extension C.

I¢ I indicate the heads of the box D.

(+ 1s the central stationary electrode, which
we preferably construet of brass with carbon
faces, as indicated at II II. The brass cen-
ter of this electrode is grooved, as shown at
G', for the purpose of engaging with a bind-
ing-screw I, which holds it in position and by
which it 1s electrically connected with other
parts of the apparatus. The outer station-
ary electrodes are each formed with stems, as
indicated at J and I, which extend through
the heads I I of the box and are secured in
proper position by the set-screws f /.  Atthe
inner end of each rod is a brass disk, (indi-
cated at J' and I{')) J*and K*indicating brass
disks screwing on the stems J and I and act-
ing to clamp a light felt washer L between
themselves and the disks J' and K'. Said
disks J' and IX’ are each provided with acar-
bon facing II, as indicated. The movable
electrodes, of which one is situated on each
side of the central stationary electrode, ave
convenlently made up, as shown, of twobrass
disks, such as are indicated at M Mand N N, a
lightfelt washer L being clamped between the
disks in each case. 'T'he electrode N is se-
cured to the diaphragm by a light iron or
steel rod O, one end O° of which is shown
threaded and screwinginto the electrode end,
while theother end O*isthreaded and screws
into the nut A'. This rod is covered by a
non-conducting jacket I, which in turn is
partly inclosed by a conducting-tube QQ, which
extends from a pointon the rod lying outside
of the hollow stem I to the point where the
movable electrode M is secured, said movable
electrode being secured directly to this con-
ducting-rod, which may conveniently be of
brass, and the connection, as shown, through
a threaded portion or head Q' of the brass
tube. Outside of the brass tube isa protect-
ing non-conducting jacket R.

It will benoticed that the brass tubing does
not pass through the central stationary elec-
trode, and that we have indicated the non-
conducting jacket of the central rod as en-
larged between the two movable electrodes,
the enlarged portion being indicated at I,

It will be understood, of ecourse, that granu-
lar material, preferably carbon as commonly
used, 18 placed between each opposite pair of
electrode-faces, there being thus four sepa-
rate bodies of granular carbon, which are pre-
vented from comingintophysical contact with
each other, or into electrical connection oth-
erwise than through the electrodes, by the
light felt washers L, the said washers also
serving to support and ecenter the electrodes.

It will be noticed that the carbon facings of
the central electrode and of the stationary
electrode IX' through which the actuating-rod
for the movable electrodes passes have cham-

| fered edges to their perforations, making a

-

nice fit with the rod which passes through,
the purpose of this being to prevent the en-
trance of the granular carbon beyond the car-
bon facing of the electrodes, and the niceness
of the fit 18 to be determined by this purpose.

The two outer stationary electrodes are
shown as connected together by wires U and
U’, extending from their stems J and I. The
connection of the oufer electrodes with the
central stationary electrode is shown as be-
ing made through a wire V, which extends
from the connection U U’ to the scerew I and
connects through said screw with the central
electrode.
able electrodesis conveniently made, as indi-
cated in Fig. 2, by wires I’ and 1", connect-
ing with the end Q® of the brass tube @ and
with the end O’ of the central rod O.

We have indicated at W an induction-coil
in the wire V and at X the coacting coil in the
secondary line Y Y’, and at S we have indi-
cated a battery. It will be understood, of
course, that the positions of the battery and
induction-coil may be transposed, the opera-
tion remaining practically the same.

The operation of our device can be readily
followed from the diagrams Ifigs. 4 and 5, in
connection with the pole-changing switeh dia-
ocrams indicated in Figs. 6 and 7. As the
movable electrodes are by the action of the
diaphragm impelled toward the left the re-
sistance to the passage of a current between
the electrodes N and & and M and K is di-
minished, while it is increased as between the
clectrodes N and J and M and &. Conse-

quently the greater part of the battery-cur--

rent will pass through the wire 1", the mov-
able electrode N, the stationary electrode G,
upward through the wire connection V, thence
through the wire connection U to the station-
ary electrode I, and thence through the mov-
able electrode M and wire T to the battery.
An impulse to the right, as indicated in Fig.
5, reverses conditions, producing, as there
shown, a downward current through the wire
V, the changes from the one condition to the
other being of course gradual and without
sensible interruption, and the result being
that practically the whole battery-current is
made to follow with the utmost nicety vibra-
tions of the diaphragm of the transmitter.

The diagram I'igs. 6 and 7 are simply sup-
plied to show the familiar action of a pole-
changing switch with two movable members,
and 1t will be noticed by comparing them with
the diagrams IFigs. 4 and 5 that the action is
almost exactly parallel, the difference being
simply that whereas the pole-changing switch
interrupts the current abruptly the action of
the *“ transmitter-switeh,” as we may call if,
produces no interruption.

Of course as electrical connection through
any resistance-cell is never cut off entirely
there will be theoretically and no doubt in
reality a division of current between the cells

The connection between the mov-
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- ~many structural modifieations - without de-

- parture from the spirit of our invention, and
10

of greater and lesser resistance; but we have
found in practice and for the purposes of the
transmitter that practically the whole current
follows the lines of least resistance and that
the device operates in close aneleﬂ'y to the

pole-changing switch.

Our device, as shown, is capable of very

our claims are not, therefore, to be read as
limited on any ether features of construction

than those expressly called for therein.

Having now described our invention, what
we elalm as new, and desire to sectre by Let-
ters Patent, is— -

1. In a telephone -transmitter, a seb of four

~ resistance-cells containing grenular conduct-

20

ing material, electrical connections coupling
seld cells in two pairs, an electrical connec-
tion betweensaid pair connections, other elec-

trical connections coupling said cells in two

25
‘nated in the connection between the one set
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pairs the members of which are not connect-
ed by the first-pair connections, an electrical
connection between the second-pair connec-
tions, & battery and an induction-coil, one sit-

of pairs and the other situated in the connec-
tion between the second set of pairs, and
mechanical connections from the transmitter-

diaphragm whereby the resistance of the cells

is varied as described and so as to cause the

oreater partof the battery-current totraverse
the induction-coil in alternately eppemte di- |

rections. |
2. In a telephone trenemwter a set of four

fixed electrode-faces in combination with a |
‘set of four electrode-faces attached to and
‘movable with the diaphragm, said faces of

the two sets of electrodes being arranged op-
posite to each other in pairs and so as to form
walls of cells;, the electrode-faces being so ar-
ranged that with each movement of the dia-
phragm two pairs will approach and two re-
cede from each other, granular conducting
material placed between each pair of coact-

ing faces in the cell formed between them,
electrical connectionscouplingonesetoffaces

in pairs, an electrical connection between said
connections, electrical connections coupling

the other set of faces in, pairs said coupled

faces being those belonging to cells not cou-
pled by the connections between the first set,
an electrical connection between the connec-
tions last mentioned, and a battery and in-
duction-coll one situated in the connection
between the coupled faces of one set and
the other in the connection between the cou-

pled faces of the other set, d«ll substenhally
as specified.

3. In a telephone- transmwter the combina-
tion with a set of four fixed electrode-faces
arranged parallel to and one behind the other
with a set of four synchronously-movable

electrode-faces arranged in line with the fixed

faces and so as to fmm with them the walls |

of four resistance-cells, granular conducting

-material held in each cell, electrical connec-
tions coupling the two outer and two inner
electrode-faces of one set in pairs, and a con-
‘nection hetween said pair connections, elec-

trical connections coupling the outer and ad-

70

jacent faces of the other set in pairs and a

connection between said pair connections, a
battery and an induction-coil one Sltueted in

the one and the otherin the other connection

between the coupled pairs of faces aforesaid
and mechanical means securing the movable
electrodes with the transmitter-diaphragm so
as to cause them to move therewith.

4. In a telephone-transmitter the combina-

tion of one set of electrodes, the outer ones
‘having faces turned inward and the central

one havmﬂ* two faces, and the two outer ones
eleetmeall} eonneeted together and with the
centralelectrode, of a seeend set of electrodes,

one situated on each side of the central elec-

trode, an electrical connection between said
movable electrodes, means for securing one
set of electrodes in place, means for connect-
ing the other set of electrodes with the dia-
phreﬂ‘m so as to move therewith, abattery and

75

30
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an induction-coil, one situated in the connec-

tion leading to the central electrode and one

in the eenneetlon between the set of two elec-

trodes, all substantially as specified, and so
as to alternate the greater parvof the batter y-
current through the coil.

5. In a telephene-transmlttel the combina-
tion of three stationary electrodes, the oufer
ones having faces turned inward and the cen-
tral one having two faces, and the two outer
ones electrically connected together and with
the central electrode, of two movable elec-
trodes actuated by the diaphragm and one
situated on each side of the stationary central
electrode, an electrical connection between
said movable electrodes, a battery and an in-
duction-coil, one situated in the connection
leading to the central electrode and one in the
connection between the movable electrodes,
all substantially as specified and so as to alter-
nate the greater part of the battery-current
through the coll.

6. In a telephone-transmitter the combina-
tion with the diaphragm of three stationary
electrode-buttons arranged in line therewith
and the two nearest to the diaphragm being
formed with perforations, two movable elee«-
trode-buttons arranged between the station-

ary buttons one on each side of the central

button, a rod attached to the diaphragm and
to the.two movable buttons said rod passing
through the perforated stationary buttons,
oranular conducting material situated be-
tween the adjacent faces of each electrode-
button and electrical connections asspecified.

7. Inatelephone-transmitter,substantially
as specified, the combination with the elec-
trode-box of the two stationary end electrode-

| buttons having electrical connections ex-
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tending through the ends of the box and the | sulated conductors one econneceted with cach
central stationary electrode-button havingan | button.
electrical conductor extending through the GEO. . PAYNE
side wall of the box. WM ' D' CIT ARK.Y

5 5. Inatelephone-transmitter,substantially T '
as specified, the combination with the elec- Witnesses:
trode-box of the two movable electrode-but- A. 1. RITTER,
tons and an actuating-rod embodying two in- D. STEWART.
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