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To all whom ¢ may concern:

Be it known that I, DANIEL DRAWBATUGH,
of Eberly’s Mill, Cumberland county, Penn-
sylvania, have invented a newand useful Im-

5 provement in Telephones, of which the .fol-
lowing is a specification. 4

The invention relates to that class of tele-
phones known as transmitters, in which the
undulations or variations in the strength of

1o the electric current necessary forreproducing
speech ina receiving telephone, are produced
by varying the resistance in the cireuit,
through changes of pressure cansed by sound
waves due to the voice acting upon low con-

. 15 ductors interposed in the gireuit.

The invention consists in the several de-
vices, mechanieal combination and sub-com-
bination herein described, and their practieal
equivalents. .

In the drawings, Figure 1 is a perspective
view of the inclosing case of the instrument
withitsattachments. Fig.2isafrontelevation
of the instrument open. Fig.31isa rear view
of the diaphragm, its support and electric con-
25 nections. Fig. 4 is a vertical section through

a portion of the instramenton the line zx of
Fig. 2. Tig.5 is a horizontal section through
a portion of the instrument, on theline yyof
Fig. 2, and Figs. 6, 7 and 8 show. certain de-

30 tails of construction.

Similar letters of reference indicate like
parts.

This application is a division of an appli-
cation for telephones, filed by me, July 26,

35 1880, and now pending.

Referring to the instrumentalities shown in
the accompanying drawings, A represents the
box or caseof the instrumentof any adequate
construction for containing and supporting

40 the severalparts. The boxis preferably pro-
vided with a-hinged door, A% which ean be

20

opened to inspect or adjust the instrument.

. The mouth-piece A® is of funnel form, open-

. ing in the case of theinstrument, and having
45 its smaller end in close proximity to the dia-
phragm. The diaphragm is shown at B,and

is preferably supported by an annular plate

or casting B’ attached by screws B? or other

suitable means to the door A®% The dia-
phragm is preferably composed of a sheet
metal metal disk of about two or three inches
diameter secured in any suitable manner to
the supporting plate or casting, as for exam-
ple by a small ring o’ extending around and
bearing laterally against its edges, and
clamped against them by screws a? the heads
of which bear against the outer face of the
ring. .

~Attached to the diaphragm at or near its
center, by a rivet or otherwise, is a metal cup
or tube C half an inch more orless in diame-
ter, in which is held a block or ball ¢, com-
posed of some low conductor, preferably ecar-
bon or the carbonaceous compound herein-
after deseribed. Directly in rear of this car-
bon block or ball is a small non-conducting
tube D, supported by means of a bracket D*
extending from the caseorfrom the casting B'.
The office of this tube is to contain a series of
carbon bloeks or balls ¢/, ¢, ¢® &e.lying in con-
tact with each other and theinner onesc”ly-
ing in contact withthe carbonballc. Inrear
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of the extreme outer earbon block of the said -

series, is another similar carbon block or
blocks ¢* held in a metailic tube D? support-
ed by a metal spring D’. The spring D’ is
attached to a larger metal plate H, one end
of which is fastened by a serew h to a bracket
BS extending out from the casting B’, but in-
sulated therefrom by a non-conducting ma-
terial B¢, while the other end is connected to
the opposite edge of the casting B’ by an in-
sulated adjusting screw %'. The plate H,
Fig. 6 is preferably provided with an aper-
ture h?, through which passes the tube D2
The spring D’ can be bent by hand and thus
adjusted to cause it to hold the carbon blocks
¢ to ¢* all in constant contact, and the de-
gree of normal pressure with which they all
bear against each other, is regulated by the
adjusting screw A/ which advances or retracts
the plate II toward or from the diaphragm.
The transmitting apparatus above particu-
larly deseribed is designed for usein connec-
tion with a voltaic ecircuit and is placed in
the circuit which is normally closed and con-
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tinuously in operation. The current comes
in through a wire Z, P, and thence in either di-
rectly or through a switch as hereinafter ex-
plained to the insulated plate H, thence
through the spring D’ and low conductor
balls ¢*, ¢ to the diaphragm, and thence
through or on the diaphragm to the wire C,
P, or it may equally well come in through the
wire C, P, and thence in a reverse direction
through the instrnment and out through the
wire Z, P. The wires Z, P, C, P, form part
of a continuous electrie circuit extending to
and through the receiving instrument.

For the low conductors used for the blocks
or balls ¢ to ¢*, many different materials may
be employed such as plumbago, plumbago
mixed with bronzing powder, or other finely
divided metal, coal, coke, lamp-black, lead,
certain kindsof clay,earth, stone, but I prefer
either coke or the incrustation of gas retorts,
in which latter case, the incrustations should
preferably be taken from the outer stratum or
layerdirectly exposed to the retort fire. With
coke or the incrustation aforesaid, it will only
be necessary to cut the substance into suit-
able forms; but with plumbago and many
other materials, it is best to use a cement and
mold or press the material into cakes.

I do not limit myself to any particular form
of the low conducting blocks, balls or plates,
nor to any particular number of said blocks,
or plates in the series. I prefer a series of
low conducting plates or balls for the reason,
that I have found by experiment that by in-
creasing the number of contacts, the instru-
ment becomes more sensitive, and more com-
pletely adjustable with reference to its ca-
pacity for producing the undulations in the
electric current. It is necessary, however,
not. to use too many contacts as the resist-
ancé will thereby be unduly large; with the
blocks of coke or retort incrustration above-
referred to, I find from six to eight contacts

- to give the most satisfactory results, and this
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is effected by the use of from seven to nine
blocks. ,‘

In the simple arrangement of apparatus
herein above deseribed, only a single voltaic
circuit.is employed, but I have found im-
portant results to be obtained by using two
cireuits, viz: a continuous primary voltaic
circuit in which the transmitting instrument
is placed and a continuously closed induaection
circuit in which the receiving instrument is
placed,the variable current operating through
an induction coil to induce variable currents
in the secondary circuit. In this case the
wires Z, P, and C, P, of the primary voltaic
circuit run to an induction coil X or indue-
tion coils of any approved construction and
the wires Z, S, C,'S, forming the induction
circuit extend from the induection eoil or coils
to théreceiverand through metallicor ground
connections complete the circuit. With this
combination of currents, the action of the ap-
paratus is more vigorous and positive than
when only a single circuit is employed.

514,016

In the form of transmitting instrument
shown in the drawings, to which this division
of my application more particularly relates,
I have divided thelow conducting platesinto
two series by arranging another plate II?
spring D', tube D%, intermediate tube D’?
and cup C? similar to thosealready described,
and similarly containing and supporting the
low conducting balls except that the tabe or
cup C*isinsulated from the diaphragm, while
the adjustable plate H? is insulated from the
diaphragm and its supports and also may be
insulated from its companion plate . With
this construction,a switch Y may be arranged

-by which through the switch levers ¢ and 3?

and posts ¢’ and 7° to put the two plates H,
H?in or out of connection with each other
and in or out of the cireunit; and the wire Z,
P, is connected to the inner low conductor
in the insulated cup C? The current will
then when the switch arms y and %* are in
contact as shown in Fig. 2, connecting the
plates H, H? pass in through the wire Z, I,
to the inner carbon ball in cup C? thence out
through the several carbon balls, to the
spring D’? and plate H?; thence across the
switch to the plate II through the spring D’
and carbon balls ¢* to ¢ and thence to there-
ceiving instrument or to the induetion eoil
or coils K, as above described. Or, the cur-
rent may pass through in the reverse direc-
tion equally as well. When the switech Y
that connects the two plates H H? is opeénéd
by separating the lévers 4 and 9? the plates
H H? and their connections will be cut out of
the local circuit and the instrument will go
out of operation. If the switch arm ¥ be
then closed against the post ¢’ the plate II
and its connections will be put into the local
circunitindependently of the plate H. When
the switeh arm 7? is placed in contact with
the post % and the switch arm v is left out
of contact with the post %', the current en-
tering by the wire Z, P, will pass through the
left hand series of earbons shown in Fig. 2,
thence to the plate H? to the arm 47 and
thence may be led by a wire shownin dotted
lines connected to said post 1/° directly to the
induction eoil. In this ecase, it is obviouns
that no current will pass upon thediaphragm,
and that by this arrangement, the carbons in
connection with the plate H? may be used ifide-
pendently of the carbons in connection with
the plates H. When the switch arm 7? is
placed in contact with the post %% and the
switch arm y in contaet with the post ¢/, the
entering current then branches at the hinge,
part of said current proceeding by the wir
Z, P, to the left hand electrodes, and thence
passing to the arm %? and thence by the wire
shown in dotted lines to the induction coils
and another part of said cdrrent proceeding
by the wire Z’, P’ to the right hand set of elec-
trodes,diaphragm and lower hinge and indue-
tion coils. The two sets of electrodes aré then
arranged in multiple are.

It will be seen from the foregoing that the
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diaphragm in vibrating, may act upon both
sets of carbons or upon either of them, and
that by means of the adjusting devices al-
ready described, the initial pressure between
the carbons of each series can be adjusted,
that is to say, each set of earbons can be ad-
justed as to itsinitial pressure independently
of the other set. I find it preferable to use
two induetion coils in the instrument, as
shown in Fig. 2, the primary wires of these
coils being connected together. After the lo-
cal battery current has passed through either
one or both of the sets of carbons as above
deseribed, it proceeds through the primary
wires of both the coils K and thence by the
wire to the contact point Q' on the inside of
the case. The contact point Q' is the end of
a metallic bar or post which extends through
the side of the case, and has its outer ex-
tremity so placed that a switch lever P’ may
be placed in contact with it. The current
then passes along the switch lever P’ to the
pivot of said lever, thence to a wire S inside
of the case, thence to a binding post O’ and
thence back to the other pole of the battery.
The secondary wires of the induction coil are
united when the switeh Y’ Y2 Y3 Y*is so ar-
ranged that its levers are in contact. The

cends C. S. and Z, S, of the secondary wires

proceed respectively to the binding posts on
the top of the case marked “ main line” and
“earth” Fig. 2. To these binding posts re-
spectively are also connected the main line

and ground wires, so that by this arrange-

ment the secondary wire of the induction
coil communicates with the line.

Referring now more particularly to the
switeh Y’ Y? Y8 Y*; Y’ and Y® are two fixed
plates connected respectively toan end of the
secondary wire of each of the coils K. These
plates do not touch each other, and are rig-
idly fastened to the bottom of the box or case
On the plate Y’ is a piv-
oted lever Y*and on the plate Y®is a pivoted
lever Y2 When the levers Y? and Y* are
brought into contact as shown in Fig. 2, the
secondary wires of the two induetion coils K,
are electrically connected, and circuit is estab-
lished throunghbothcoils. Whentheyaresepa-
rated, this secondary eircuitisbroken. Wisa
signal bell secured on the npperside of the box

orcase. Lisapivoted hammer, the shank of

which forms the armature of the electro mag-
net M. One end of the coil of the electro
magnet M connects with theline binding post.
The other end of said coil connects by a wire
R, to the post Q, which extends through the
side of the case and with the outer end of
which a switch lever P may be brought in
contact. The pivot of the switch lever P ex-
tends through the side of the case and may
connect with a wire, as shown which leads to
the earth binding post on the top of the case,

‘and so to the earth.

When the instrument is not in use, the pri-
mary circuit through the local battery may
be broken by moving the switch lever P’ out

of contaet with the bar Q’. . The séqondary
circuit may also be broken by moving the
pivoted lever Y4and the pivoted lever Y?out

ofcontact. If theswiteh lever P is then placed

in contaet with the bar Q, any current com-
ing over the main line will proceed through
the electro magnet M and thence to earth,
and in passing through the electro magnet
it will cause the latter to vibrate the bell
hammer L and so sound the bell W to attract
attention. )
In using the instrument, the lever P is
moved out of contact with Q, thus breaking
the bell circuit, the lever P’ is moved into
contact with the bar Q' to establish the pri-
mary circuit and the levers Y* and Y* are
moved into contact to establish the secondary

circuit.

In an application already pending for a
patent for the telephone, filed July 26, 1880,
Serial No.14,040,1 have shown and described
precisely the same instrumentalities herein
shown and described. The object of the pres-
ent application is to secure by a division of
the said application of July 26, 1880, a sep-
arate patent for the invention hereinaffer
claimed. All other improvements made by
me and embodied in the devices, combina-
tions.and sub-combinations desecribed in said
original application, are herein disclaimed,
since they form the subject-matter of said
application and other divisions thereof, filed
simultaneously herewith and numbered re-
spectively 19,567 and 19,568,

I claim as my invention— )

1. In atelephone transmitter, a diaphragm
carrying two resistance varying electrodes
electrically insulated from each other, in com-
bination with opposing electrodes mounted
upon vibratory supports and provided with
means for adjusting the initial pressure be-
tween said electrodes.

2. In a telephone transmittef,two series of

resistance varying electrodes, electrically in-
sulated from each other, and a diaphragm;
the outer electrode of each series being vi-
brated by the diaphragm,in combination with
circuit wires and switch mechanism, whereby
either or both series may be put in or out of
the battery cireuit,substantially as described.

3. In a telephone transmitter and in com-
bination with the diaphragm thereof, two in-
dependent series of resistance varying elec-
trodes and means whereby either of such se-
ries may be switched separately or both op-

erated eonsecutively in the same ecircuit.

4, In a telephone transmitter, a diaphragm
and two independent series of resistance va-
rying electrodes in combination with eircuit
connections and switches, substantially such
as deseribed, for throwing the resistance va-
rying electrodes into one continuous cireuit
or in separate branches of the same cireuit.

5. In a telephone transmitter, a diaphragm
in combination with two series of resistance
varying electrodes, operated thereby, one of
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said series being electrically insulated from



the diaphragm and the other in eircuit there-
with, substantially as described.

6. In a telephone transmitter, a diaphragm
supporting two resistance varying electrodes
electrically insulated from each other, in com-
bination with opposing electrodes mounted
upon springs and provided with means for
adjusting the tension of the said springs,sub-
stantially as deseribed.

514,016

7. In a telephone transmitter, a diaphragm 1o

carrying two eleetrodes insulated from each
other,in combination witliopposingeleetrodes
held in contact with the first mentioned elec-
trodes by an elastic pressure deviee.
DANIEL DRAWBAUGH.
Witnesses:

M. W. JACOBS,
F. N. BOUMAN.



