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' To all whom it may concerw:

" Be it known that I, CHARLES C. HUGHES,
a citizen of United States residing at Bclltl-

more, in the State of Maryland have invent-

ed certain new and useful Improvements in

‘Telephone-Transmitters; and I do hereby de-

' . clare the following to be a full, clear, and ex-
- - aet description of the invention, such as will
- enable others skilled in the art to which it ap-

- Io

pertains to make and use the same.
- 'T'his 1nvention relates to telephone-trans-

- ~ mitters in general, and more particularly to

mierophone-transmitters, one object of the in-

vention being to provide a construction which,
“while being suitable for interior use, will be
especially fitted for exterior use and in long-

- distance telephony.
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A further object of the invention is to pro-

. vide a construction in which packing will be
absolutely prevenbed and in which the effi-

- clency of the instrument will not be impaired
- under whatever conditions it may be used.

- tion of the area of surface contact and to se-

A further object of the invention is to pro-

.Vlde a eonstructmn wherein the variation in

current intensity will be produced by varia-

- ecure a maximum of variation ot surface con-
. tact with a minimum of vibration of the dia-

'phra,gm
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Further obgects and advantages of the in-

. vention will be ev1dent from the following
'. spemﬁcatwn

~ ing the complete instrument.

In the dra,wmﬂ*s formmw a portion of this

S | spemﬁcabmn and in which like numerals of

reference indicate similar parts in the several
views, Higure 1 is a perspective view show-
Fig. 21s a cen-

~ tral longitudinal section taken through the
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trodes.
__the electrode that is carried by the sound-re-
_ eeiving diaphragm.

complete instrument and showing some of the
interior parts in elevation.

nte _ : ig. 3 is a detail
perspective view showing one of the elec-
Fig. 4 is a perspective view showing

Referrmﬂ' now 1o the drawings, the trans-

SR -.'mltter of the present invention consists of a
. preferably cylindrical box 10, one end ot

- Wwhieh is open, while the other end has a clo-
© . .8sure 11, in the center of which is formed a
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sound-opening 12, which is threaded for en-

.. gagement of the mlnor end of a funnel 13 of

f

usnal shape and into which the voice is de-

livered.

Within the box 10 and adjacent the in-
closed end thereof there is formed a shoulder
14, and against this shoulder is disposed a. dia-
phragm 15, which is held in place by a clamp-
ing-ring 16, which may be held in place in
any suitable manner, as with screws 16’ or
by means of threads thereon which engage
threads upon the inner wall of the box. This
diaphragm 15 18 separated from the closed
end of the box by an interspace, as shown, to
permit the sound-waves which enter through
the opening 12 to have the most efficient ac-
tion upon the diaphragm to vibrate it.

The rear end of the box 10 is closed by what
is almost a duplicate of the box, and consists
of aring 20, having exterior threads 21, which
engage interior threads 22, carried by the box
10, and the rear end oi the ring 20 is closed
by a disk-shaped portion 24, which corre-
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sponds to the closure of the front end of the

box 10, this portion 24 having also a central
opening 25, which has a double function, as
will be presently explained.

~ Within the ring 20 is a shoulder 26, and on
this shoulder is disposed a diaphragm 27,
which is also held in place by a clamping-
ring 238, which is screwed thereagainst, the
diaphragm having a binding 25 of rabber to
insulate it from rings 28 and 20. The dia-
phragm 27 has a central opening which reg-
isters with a central opening in a block 29 of
insulating material which is secured on the
rear face of the diaphragm 27, the opening

of this block of insulating material having

threads for engagement by the stem 31 of one
of the electrodes of the transmitter,and which
electrode comprises also a cylindrical head
32, which is preferably formed integral with
the stem, if the electrode be of metal, but con-
sisting of a metal bolt or machine-screw en-
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caged with a central axial perforation in the

electrode when the latter is of carbon or other
non-metallic material.
stem 31 18 slotted transversely for engagement
by a screw-driver, whereby the stem may be
rotated to adjust the head of the electrode to-
ward and away from the diaphragm 15.

In the outer face of the head 32-—that is, in

| the face which lies in the direction of the dia-
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The rear end of the -
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phragm 15—there ] 18 formed acurvilinear slot ! sembled and seeured upon the tlansmltter-—

or groove 34, the cross-sections of which pre-
sent converging lines, either in the form of

straight lines lying at an angle toeach other or
in the form of a curve of eonsta,ntly changing

radii, so that if a ball be rolled into the groove
dewn one side of the groove the length of its

groove and also as it moves out of the groove.

arc of contact will vary as it moves into the .

It will of course be understood that this will
occur so long asthe cross-section of the groove .

is not reet,enﬂ'ula,r or of constant ra,dlue

Upon the inner face of the diaphragm 15 is
secu red a second electrode 40, havinga groove

groovein the first electrode, the two electrodes

being disposed to lie c]oee together,-so that
their grooves will cobperate to receive and

in its rear face which cerreSpeh'ds to- the

retain additional electrodes in the form of

drawings.

which is passed through an axial perforation

‘therein and through an alining perforation
in the diaphragm, and in order to-adjust the
electrodes so as to get the proper normal pres-

sure between the balls and the electrodes

~ upon the diaphragm it is only necessary to
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screw inwardly upon the stem 31, as will -be

~understood, access to the stem bemg readily
had throu'U*h the Opemng 25 in the center of
the portlon 24,

After the parts are assemb]ed in the man-

ner shown and deser ibed a casing 45, of metal,
1is adjusted to receive the box 10 and ring 20
~and is in the form of a cap, the rear end there-
of having a closure 46, at the center of which

is formed an open'inﬂ' 47, surrounded by a
ﬂa,nge 48, which is in t,ermrly threaded for en-
gegement by a collar 48, having a flange 49

-at its rear edge, and throuﬂ'h the medlum of
which the collar is secured to the front of the

usual magneto-box or other support for the

45
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| transmlbter

‘this collar.

may be readily applled to or removed from

.the box or support by unscrewing it from
Furthermore,the electrodes may
~-be adjusted without taking the tmnemltter I
~ from its-support, as will be IEddlly Seel.
It will be noted that the ring 16 is held in |
| place by the screws 16°, which latter also act
10 hold the casing 49; the ring 16 being held :
tight against the dmphragm 15 which carries -
the electrode 40,and hence the. metalllc casing:
‘is in electrical eenneetlen with theelectrode. -
"Therefore in

ma;l{mfr con ne‘etmn

. 1 -
! ‘

- By this means the transmitter

carbon balls 41, as illustrated in Fig. 2 of the
dra The second electrode is secured
to the diaphragm 15 by means of a bolt 42,

‘with 'the ;

set-nut- upon the stem 31, the insulating--

block 29 preventing all leakaﬂ'e or short-cir-:
‘cuiting. Furthermore, in this construction I
am enabled and I prefer to make all parts of
‘tetal of high conductivity with the excep--
“tion of the electrodes and the instlating por- !

-7 tions above referred to.
. In pI‘ELCthB after the parts have been as- |

;

y
!

box or other suitable Suppert by means of
the flange 49 a screw-driver may be engaged

with the stem 31, and it may be turned to ad-

just the electredes to the proper points and

while the operator is talking into the trans-
mitter, thereby permitting an adjustment of
extreme delicacy.

With this construction it will be seen that
the balls that rest against the concave wall

of the groove or euter wall thereof wiill when
,moved into the Lgroove have 1onﬂ'e1 arcs of

contact, but with shorter radii, thus giving

‘greaterarea of surface contact; d,lso, the balls

Lhdt rest against the cone will when moved
into the groove have longer ares of c¢ontact,
but with greete1 radii. Thus all of the ba,lls
as they move inwardly increase the areas of

move outwardly decrease their areas of sar-
face- contact, the result_being a wvariation
which 1is so U*rea,t as- to reSpeud electrically

to the bllghtBSb vibration of the moving.dia-

ph ragm.

when the balls are pressed they will wedge into

the groove and when released will move out-

wa,rdly thereof, rattling being thus prevented
and 4 maximum of Varlatlen secured |
"What is claimed is— . .
‘1. A telephone - tmnsmltter eompnsmﬂr a,

surface contact and all of the balls as they

In practice the balls may be held:
in contact with both walls of the groové,and

with the diaphragm and a sécond electrode in:

operative relation to the first electrode to con-
duect, ecarrent thereto, one of the ‘electrodes

having a.curvilinear slot presenting a con-

cave well and a convex wall and in which slot
‘the other electrode is engaged for movement
over a wallthereof toward and awayfrom the
bottom of the slot, the second electrode hav-
ing a-curvilinear. surface and .the different

arcs of contaet between theelectrodeshaving
different radii whereby the second.electrode

- 2.-A telephone - tra,nsmwter cemprlsmg a

dlephragm an electrode operably.eonnected
with the diaphragm and a-second electrode in
| operative.relation to the first electrode, one

of the electrodes having an annular slot.or

eroove which receives the second-electrode,
'-end the second electrode havinga eurvﬂmea,r |
surface, the arcs of contact. bebween the elec-
| trodes varying inradii as the second electrode

| ‘| issmoved-into and out of the first electrode.
‘the flange 49, while the ether wire is passed |

o :thIOﬂG‘h the eelle.r 48" and engaged under the
60"

3. A telephone-transmitter comprising a

-diaphragm, an electrode operably connécted

with the diaphragm and having.a plurality of

electrodesin operative relation thereto tocon-
-duet current thereto, the first. electrode hav-

ing an-annular ‘groove with Wthh the second

4. In a telephone- tra.nsmltter, an electrede

'eleetl odés are enn'a.ﬂ'ed said;groove.being-ta-
pered inwardly and the plumhty of eleetrodes |
| being each spherical. |
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diaphragm, an électrode operably.connected
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‘may engage a convex and aconcave. wall When
moved. - 1nwardly to its limit and may be
forced therebetween with an increase in area
of contact-surface.
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“having an elongated groove each of whose sec-

tions in planes perpendwul&r to the direction

B ~of motion includes a plurality of ares of dif-

ferent radii and whose radii gradually vary
in the different planes perpendicular to the

~ direction of motion, and an additional codp-
. erating electrode havmﬂ' a curvilinear sur-
~ face in contact with the walls of the groove

- and whose sectionsin the same planes are ares

10

- - mal contact of the electrodes differing in
- value. -

of varying radii, the radii of the arcs of nor-

5. A telephone-transmitter comprising an
electrode having a curved groove which is

tapered inwardly, an additional electrode
“having a curvilinear face in contact with the

- walls of said groove, and a diaphragm in op-
| - erative relation to the electrodes.

- groove which is tapered rearwardly, a plural-
- 1ty of free electrodes engaging both grooves,

6. A telephone-transmitter comprising two
electrodes each of which has an annular

said free electrodes having each a curvilinear

surface and the arcs of normal contact of the

electrodes differing in value, and a sound-re-
celiving diaphragm in operative relation to the
electrodes.

7. A telephone-transmitter comprising two
electrodes each of which has a curvilinear

- groove which is tapered inwardly, a plurality

of free electrodes engaged with both grooves,
sald free electrodes havingeach acurvilinear
surface, and the arcs of normal contact of the
electrodesdiffering in value, and a diaphragm
in operative relation to the electrodes to vary
their areas of contact-surface.

8. A telephone-transmitter comprising two
electrodes each of which has a eurved groove
whichistapered inwardly,a plurality of spher-
ical electrodes engaged with both grooves and
a diaphragm in operative relation to the elec-
trodes.

In testimony whereof I hereunto set my
hand in the presence of two witnesses.

| CHAS. C. HUGHES.
Witnesses:
H. E. CHANDLER,
R. A. SHEPARD.
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