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- electric telephones the responsive vibration of

- of the electrical current by means of a plane

| .

~ some elastic material. 1

20

~and resistance to produce the' desired effect

:'714'0

“satisfactory manner by dampering thesensitive

45

‘and useful Improvements in Acoustic Tele-
- graphs; and I do hereby declare that the fol-

. reSistance is' made variable by the vibrations

‘ment to respond to vocal articulations uttered

The reason for thisis manifest, because an in-

~ strument may be capable of trensmlttm g all

- of the articulate sonnds of words spoken in 1ts.
vicinity, and also capable of transmitting a

- great mu1t1tude of sounds which are practi-

.cally inaudible in' themselves, but are made

~audible to' the listener at the receiving-in-

‘articulate ones.
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To all whom it may concern : | |

Be it known' that I, Joun H. IRWIN of
Morton, in the- eounty of Delaware, in the
State of Pennsylvania, have invented new |

r

lowmg is a full and exact deserlptlon of the 1
same. |

In ell te]ephones the medlum of transmis-
siont is necessarily one capable of responding
to" the vibrations of sound-waves, and in all |

such medium is transformed into undulations
of variable resistance in the line wherein the

referred to. The sensitive medium referred to
has generally béen in the fmm of a disk of

The adjustments of the points of conteet

are exceedingly delicate ; and it is a desider-
atum' to obtain such an’ adjustment and such
qualities of vibration aswill enable the instrii-

in a low tone close to the sensitive medium |
without being capable of responding to all
of those eounds which are ordinarily so deli-
cate as to be inaudible' to' the unaided ear.

strumenb and with the effect there of confus-
ing the. wmds Spoken at the transmitting-in:

strument 80 that it is difficult for the listener
to eepemte the ertwulete eounde from the in-

- I have secured’ the desu'ed result in a very

medium- of the transmitting-instrument with
some suitable elastic fibrous' material dis-

tributed over the surface of the diaphragm.

I will herein describe such an' arrangement
and such materlal as I heve found. to be satls~
fa,ctory - . - |

‘and a needle, preferably of platinum, with 1ts |

strument.

In my patent deted October 22, 1878, No.
209 ,266, I have desctibed a needle, prefel ebly

=p0mted with platinum, in contact with an-

other needle or pencil, preferably of carbon,
supported by means of a spring, and. epecl-
fied in said patent that said elastic support
might be either abové or below said needle,
the essential matter being the maintenance of
said contact with a pressure of the 1eq111e1te
delicacy and as nearly uniform as possible. .

In the instrument shown and described in
said patent the sensitive medium above men-
tioned was the base of the instrument itself.
In this patent the sensitive medium described
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1S a thin disk of metal, mica, or other suitable d

material secnred to the base ot the instrument,

end resting upon the center of smd disk.
prefer to interpose between said disk and the
end of said needle a body of carbon, which,

for this purpose, may be a thin slice of emell

diameter, which it is convenient to secure to
‘the disk by means of solder, the under surface
of the carbon having been plekusly electro-

plated with copper. for the purpose of ena-
bling the solder to adhere; and my present
improvement relates to the demperm o of said
disk to'reduce its power of response to sounds

more delicate than the low tones of the voice,
80 that said vocal tone or tones of similar vel

ume alone'shall be transmitted. |
‘That others may fully understand my inven-

| tion, I will more particularly describe the

method of carrying it into effect which I pre-

fer, without, however, limiting myself exactly -

to the det't.lls of struetme or to the materials

_deeerlbed, and' having reference to the accom-.

panying drawings, wherein—
Figure 1 is a vertical section of the instru-

'ment in the form which I prefer to give it.
| Fig. 2 is a diagram exhibiting the method of

use WhlehIhave preferred. Flg 3 represents, .
in sectional pelspeetlve, my instrument ar-
ranged as a stationary transmitter. Tig. 4 is
a longitudinal vertical section of the same.

. Ifig. b represents a modification in structure.

A is the supporting frame-work of the in-
It may be of any form desired or

sulteble In said frame-work there are prop-
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erly arranged anti-friction guides b b for the

needle C, as heretofore debcmbed and patented

by me. One end of said needle is mounted
“apon a spring, D, which I prefer to make of
r fine coiled wire. Said spring 1s attached at
one end to said needle and at the other end
to an adjusting-rod, I&, which is capable of
longitudinal motion in a bearing, F, for the
purpose of adjusting the pressure of the sSpring
D. The spring D may be made of a flat elas-
tic strip, or in other forms, if desired; but I
prefer a spring of coiled wire, as shown.

The {ree end of the needle G rests upon the
center of the elastic disk (z, the edges of which
are supported by the frame A. The disk G is
a sensitive medium, which 1s caused to vibrate
by the impact of sound-waves. The point of
contact between said disk and the needle con-
stitutes the point of varying resistance in the
electric line, wherein the resistanceis varied
by the vlbmtlons of the disk G in response to
the impact of sound-waves. 1 prefer to inter-
pose between sald disk and the end of the
needle C a thin slice of carbon, (3, which may
be electroplated and soldered to said disk, as
hereinbeiore set forth.

‘The instrument constructed as described 1s
capable of transmitting sounds so delicate
that they are inaudible to the unaided ear, and
the purpose of my invention is to modify this
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-~ capacity so that said disk will be less sensi-

tive, and only transmit the articulate tones of
the voice; and for this purpose 1 place in con-
tact with said disk a quantity of elastic fibrous
material, H, and I have found loose wool, silk,
or u)tton to be highly satisfactory. To con-
fine this elastic material in contact with said
disk, I place a second disk, I, in the frame-
work A, parallel with the disk G, and place
sald elastic material between said disks, and
submit said elastic material to such a degree
of compression as may be found most advan-
tageous by pressing the disk I toward the

disk G. This degree of compression, however,

18 very slight.

Disks G and I are not rigidly confined at
their edges, and are therefore capable of mo-
tion bodily to or from each other, so that un-
der the impact of sound-waves the said dislk
may move without buckling at some point
between the center and edge, and therefore
short nodal points are designated in the Vvi-
bration of these disks, and disks of larger
size than usual may, for that reason, be em-
£ ployed.

The force lmpm"ted to the spring D is such
that the needle C will be maintained in con-

- taet with the disk & with that certain force
whereby the best resultsare maintained. That

45

6o certain force must be experimentally deter-
mined by each instruwment, and the pressure
of the spring D is so adjusted that the needle
is maintained with an approximate uniform
force in contact with said disk, in whatever po-

sition the instrument may at the moment be. 65
In this way the instrument becomes entirely
portable, and may be handledin amanner simi-
lar to any other portable telephone. |
The adjusting-rod E is made with a longi-
tudinal groove, into which the small pin f pro-
jects from the bearing F. and said rod 1s
thereby prevented from turning on its axis.
The upper end of said rod may be provided
with- an external serew-thread, and the screw-
nut J may be fitted thereon to move said rod
longitudinally when desired. A set-screw, K,
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fixes the rod Ii at any point of adjustment de-

sired.

g, 3 represents a modified form of damp-
ered mstrument, which, for some purpose or
some situations;, may be preferred to the nee-
dle-instrument above described. In this modi-
fied instrument the inclosing-case 1s a cylin-
der having a mouth-piece at one end and an
adjusting-screw and piston at the opposite
end. Near aboat the center there are two
transverse disks or diaphragms, unattached to
the cylinder, and each provided at ifts center
and opposite to each other with two small
disks of carbon. The electric line-wires en-
ter sald cylinder through properly - insu-
lated orifices, and are connected severally
with said disks. Now, the space within said
cylinder and between said disks is occupied
by some elastic fibrous substance, preferably
wool, silk, or cotton, as hereinbefore set forth,
and the same 18 put under the requisite com-
pression by means of the adjusting-screw first
mentioned.

In diagram 2 I have replesented the man- 1oo
ner of mountmﬂ* and connecting the electric -
circuit with these instruments which 1 have
found to be satistactory and advantageous.

L I are the batteries, one at each station. .
M M are induection-coils, the primary wires of 105
which are connected at one side with the
battery L, and at the other side with the in- -

So
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strument A by the wires m n, S0 as to con--
stitute a closed circuit with the battery. -

The secondary orinduction coil is connected
at one end-with the earth by the wire P, and
at the other end constitutes a line-wire, Q,
which extends to the next and succeeding
station, which 1s similarly provided with bat-
tery, transmitter, and induction-coil. Ordi-
narily, with each transmitting-instrument A
there 1s also a receiving-instrument, R, which
may be of any 1mp10ved style, and said in- -
strument 1s placed in the lme Q. 1f, how-
ever, for any reason said receiving -mstm-_
ment 18 absent, the transmitting-instrument A
may be used as a receiver. The line @ will
then extend from one induction-coil M to the
similar induction-coil at the next station. o

Having described my invention, what I
claim as new is—

1. In a telephone, a sensitive freely-vibrat-
ing medium which is not under tension, com-
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~ bined with a damper composed of a suitably- J. In atelephone, a sensitive vibrating disk, |
~ elastic fibrous material, substantially as set G, having free edges and capable of vibrat. o
- forth. ' N ' o |
- 2. In a telephone having a sensitive or vi-
- 5 brating disk, G, a damper, H, composed of | -
- some suitably-elastic material, and a second Witnesses: |
disk, I, whereby said damper material is com- | R. D. O. SMITH,
pressed and held in contact with the disk G. | = N, B. SMmiTH,

Ing bodily, combined with electrodes main-
tained in contact. | ~

J. H. IRWIN.
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