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Patented Ma,y 19, 1903.
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Tl e A o ma

To all whom it may concern:

Be it known that I, GEORGE E. WHEELER a
citizen of the Umted States, residing at Bur-

lington, in the county of Des Momes and State

of Iowa, have invented certain new and use-
ful Improvements in Telephone - Transmit-.

ters; and 1 do declare the following to be a
tull, clear, and exact description of the inven-
tlon such as will enable others skilled in the
art to which it appertams to make a,nd use
the same. :
This invention relates to Improvements in
telesphone transmitters of that kind employ-

ing a granular material in connection with
eleetrodes for promoting the vibratory action

under the sound-wave 1mpulses 1mparted to
the diaphragm.

The mventlou hEs for its ob;jecbs, ﬁrst to_

provide an improved construction and ar-

rangement of the electrodes whereby both

electrodes may be arranged in the circuit to
the exclusion.of the. diaphragm; second, to
provide means wheleby the parts. may.be_ad-
justed to respond sympathetically to the most
delicate sound-waves without harshness from
those of high intensity;. third, to provide sim-
ple and eﬂfectwe means for preventmg pack-

ingof the granular material; fourth, tomount

20

the elecbrodes and coactmg parts in compact

form and in such manner that they may be |

- simultaneously removed from their casing for

35
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-adjustment, renewal, or repairs, and, finally,

to generally simplify the construction and in-

crease the practical eﬁicleney of transmitters |

of this type.
Withthese and other ob;}ectq in view, which
will readily appear as the nature of the in-

vention is better understood, the same con-{
818ts in certain novel fe_a_tures of construction |
and combination and arrangement of parts,
as will be hereinafter fully described, defined

in the appended claims, and 111ustrated in the_
- - .| is prevented,

accompanying dmwmﬂs in which—
Figure 11is aside elevatlon of a transmitter
embodylnw my invention. Fig. 2 is a verti-

_cal lonn'ltudmal section through the mouth-
piece and diaphragm-chamber,on an enlarged
scale.

of agitators,
50 cartridge contalnm ¢ the electrodes, dc.

Fig. 3 shows in edge view two forms
Hig. 418 a side elevation of the

| 518 a cross-section of the same. _
11, inclusive, are views illustrating variouns

Fig. |

(No modgl)
Figs. 6 to

modifications in ‘the construetion and ar-

rangement of the parts within the cartridge-

shell, each figure showing a longitudinal and

a transverse section of the form of cartridga

represented thereby. Fig, 12 is a SImllar
view showing a modlﬁcatmn of the general

‘gonstruction Wherem the cartridge-shell is

dispensed with and the electrodes are ar-

| ranged- vertically instead of horizontally.

Fig. 18 is an enlarged vertical section through
the diaphragm, electrodes, and cooperatmg
parts removed from the casing. Fig.141s a
rear elevation of the same.

Flﬂ" 13 1S a plan

35 .

60

view of the open-work retainer for the granu- = .
lar material, showing the manner in which

the granules are held separated thereby.

“Referring now more particularly to the
drawings, the numeral 1 represents the trans-
mitter-arm, which may be.either fixed or piv-
oted and which is provided. with:the dia-
phragm-casing 2, closed by the cap or cover
3, carrying the hom or mouthplece 4, The

casing 2 ha,s a tapered rear portion: 6 to-fit

W1thm a corresponding socket 7 on the free

‘end of the arm 1, and in the form shown. in
Figs. 1 and 2 this portion: is extended for-
wardly to form a lonmtudmal chamber 8 for

the recEptlon of the eleetrodes and cooper-
ating parts, The diaphragm ‘9 1s suitably
mounbed within the casing 2 and is pressed

- apon by the damper-springs 10, whlch may
.:be of any plefexred constructlon S

The rear portion of the chambef 8 -1s inte-

ing is a metallic shell or container 10%.com-
posed of a section 11 of uniform dmmeter

70

75

8o -

j"'r101 ly tapered, and arr anged within said cas-

which fits snugly within the front part of

| the chamber 8, and a section 12, tapered to
fit within the rear portion of said chamber,

90

whereby rearward displacement of the shell

Inclosed within the

a layer of non-conducting material 15, while

the electrode 14 is in direct contact with the

wall of the shell, as clearly shown in Fig. 5.

the said two sections of :the

| shell being rigidly or detachably: united in
any prefeu'ed manner.
shell are two carbon electrodes 13 and 14, the
“electrode 13 being insulated from the shell_by

95
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The granular material 16 is interposed be-
tween the electrodes and is in contact there-
with and with the shell. The electrodes, the
granular material, and the insulation are
held in proper relation by capsor disks 17 17,
of mica or other non-conducting material,
which close the ends of the section 11 of the
shell. |
Extending through the filler of granular
material, which is in a more or less loose
state, is' a reciprocatory agitator 18, which

has at its forward end a contact-piece 19, |

which projects through the front disk 17 and
is adapted to be engaged by a button 20 on
the diaghragm, and at its rear end a projec-
tion 21, which extends through the rear mica
disk 17’ and is in engagement with a stem 22,
formed at its forward end with a head or col-
lar 23 and mounted to slide at its rear end In
an adjusting-nut 24, suitably mounted in the
rear end of the tapered section 12 of the
shell. A coiled variable-resistance spring 2o
surrounds the stem 22 between the head or
collar 23 and the nut 24 and is adjustable to
vary its resistance to the rearward move-

ment of the agitator through the medium of i

said nut. Electrical connection with the
electrode 13 is made through a spring-pressed
contact 26, insnlated from the casing by a
non-conducting bloek 27, while electrical con-
nection with theelectrode 14 is made through
the shell, diaphragm-casing, and transmitter-
arm. Thus the electrical connections with
the two electrodes are made without the ne-
cessity of including the diaphragm in the
cireuit.

As the diaphragm 9 vibrates under the ac-
tion of the sound-waves the button 20 on
each inward movement of the diaphragm
taps the contact 19 on the agitator 18, there-
by forcing said agitator rearwardly and trans-

ferring sympathetic motion to the granular

50

55
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material 16, the resistance of the agitator to
such movement under the impulses of the
diaphragm being regulated by the spring 25,
which returns the agitator to its normal po-
sition on each outward movementof the dia-
phragm. By this means the parts are made
to respond to the most delicate sound-waves
and also to sound-waves of high intensity

without indistinetness or harshness, but, on |

]
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The granular material is preferably com-
posed of particles of carbon of a desired size,
but may be of particles of any other suitable
equivalent substance or material.

As shown in Fig. 3, the agitator 18 may be
of double-wedge form or fluted or corrugated
in order to give the particles of the granular
material an undulating or irregular motion,
thus preventing the particles from adhering
or packing. This motion causes & change in
the position of all the granules of the mate-
rial by the alternate rise and fall of the same.
Hence the outer particles or those most re-
mote from the agitator are not allowed to
pack, as might be the case if the agitatorcom-
municated motion only to the layers in im-
mediate contact therewith. The agitator
may, however, be of diamond form in cross-

section, as shown in Figs. 5 and 7, or of any

other approved form.

In Figs. G to 11, inclusive, I have shown

modifications in the arrangement of the elec-
trodes and granular material to suit various
conditions of service,according to the voltage
and amperage and the character of the tele-

phone, whether of the local or long-distance.

type. In Figs. 6 and 7 the electrodes are In-
sulated from the shell by a block or ring 25,
of insulating material, which receives the
electrodes and granular material, the two
structures differing only in the form of the
electrodes and arrangement of the granular
material. In Fig. 8 the insulating-ring 281s
also used; but three carbon electrodes 13,
132, and 14° are employed and are arranged
alternately with two layers 16’ of the granu-
lar material. In Fig. 9 the arrangement of
the electrodes and granular material is sub-
stantially that shown in Fig. 6; but both
electrodes are in contact with the shell at
diametrically opposite points, while the in-
sulation 28’ merely acts as a filler. In the
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construction shown in Fig.10the outercarbon- -

olectrode 13% is of ring form and contacts
with theshelland receives theinner electrode
13* and the interposed granular material.
Fig. 11 shows an arrangement similar to that
shown in Figs. 2, 4, and 5, the only essential
difference being that both the granular ma-
terial and the inner electrode are insulated
from the shell by the layer of insulating ma-

the contrary, with the greatest clearness, | terial. The electrical connections must nec-

while the particles of the granular material
are kept constantly in a free or loosened-up
state and prevented from packing.

The tension of the spring 25 may be regu-
lated by means of the nut 24 to vary its re-
sistance to the movement of the agitator
and at the same time to adjust the transmit-
ting parts to any desired degree of sensitive-
ness. Upon removingthe capanddiaphragm
the shell or eartridge with all the parts con-
tained therein may be simultaneously re-
moved from the chamber 8 for repairs, sub-
stitution, or removal of any of the parts with-

essarily be varied according to the form used.

| In each instance, it will be observed, a car-

7

tridge is provided, which carries the granular
material and electrodes and which is inserti-
ble and removable at will within and from
the chamber 8. | |
Figs. 12 to 15, inclusive, disclose-a modifi-
cation of the invention in which the essential

| variation consists in arranging the electrodes

vertically instead’ of horizontally. In this
embodiment of the invention the diaphragm
92 is carried by a supporting-ring 30, of insu-

lating material, to the rear face of which are

out liability of disarrangement of said parts. 1 secured yokes 31 31’. The electrodes 32 and

110
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33 are, as stated, vertloellv arranged, and Veratlon and adventegee of mylmploved tele-—: "
phone- tranqmltter will ‘be readily apparent

the electrode 32 bears aﬂ'emet the rear face

of the diaphragm 92 whlle the electrode 33 is’

held spaced therefrom by the 1nterposed
oranular material 34, the granules or parti-
cles of which are made of comparatively

large size and are retained within the cells or

10

meshee of an open-work or foraminous holder

~or retainer 35, which is preferably, though

not neoessallly, oonstruoted of crossed or in-

tertwisted strands of wire. Aninsulatedring
342 closes the space between the electrodes

~ and secures the retainer 35 against undue
~ vertical play and also prevents any loss of

L5

'~ 20-yoke 31’

particles of the carbon. - The two electrodes

‘and the interposed retainer are apertured for
the reception of non-conducting huehmge 33"
- 34/, the latter being shdably’ mounted upon_'_*

a bolt 36 and in a ﬂ'mde OpeI]II]ﬂ" 343 in- the

yoke and holds the dlaphraom seeted thhm

| the Supportmg -ring 30.

30
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Bearing against a head or ooller 36" on the.
stem- bolt 36 is a coil. spring 38, which sur-
rounds the bolt between said head and a disk-

39, loosely mounted upon: the bolt, the said
- dlek 39 being adjustable through the medium-
- ofan ad;]ustmfr-nnt 40, workmﬁ‘on the threads’

of the bolt for refruletmw the teoelon of said
spring.

ness of the granular material, adapting them

to be Leved or tuned to reepond sympathet--
ically to the most delicate sound-waves.

~ simply adjusting the nut 40 toward or from
the diaphragm the tension of the sprmﬂ' may
be increased or diminished at will to suit the |
This ‘mode of’
operation is also carried out in the construe-
tion shown in Fig."2 by the action of the cor-
respondmfr resistance-spring 25, which op-
- poses the resistance to the reerward move-.
ment of the dlaphl agm and at the same’ time-
- regulates the action of the agitator, which by
the degree of motion 1mparted thereto regu-
lates the sensitiveness of the par ticles or
ogranules of the granular material in sympa-
Lhet,lo aooord w1th the VlblatIOI]S of the dla-
phragm. -
" From the foregoing deeorlpmon teken in-

character of the instr ument

connection with the accompanying drawings,

This bolb 36 extends’ through the-
- diaphragm, bushings, and central por tion of
the yoke 31, with its head bearing against
the front sur-fa,oe of the dlephragm and its
‘rear threaded end loosely projecting through
an opening in said yoke 31 and engaged. byf-
a clamping-nut 37, which bears against the

By referenoe to Fig. 14 it will be
~seen that the spring 388 exerte its resistance:
to the rearward movement of the diaphragm -
9% and through the head 36, bearing on bush-
ing 34', also foroee the reer electrode 33 for-
ward]y, thereby holding the carbon'granules
clamped with greater or less force hetween*
the two eleotrodes, so that ‘said spring thus
performs the dual function of regulating the
vibration of the diaphragmand the sensitive-

without reqmrmg a more extended e?plane- SR
~ Various ohanﬂ'es in the form propo1b1on- I

tlon

and the minor details of constr tiction may be

resorted to without departing from the prin-

ciple or sacrificing any of the admntages of
thls invention.

5

Hevmg thus desoubed the mvenblon What e

is claimed, and’ desu'ed 10 be seem ed by Let- |

ters Pateot 18— ,
1. In a telephone transontter' the eombl-

-na,tlon withadiaphragm; of eleotrodes gmnu

lar material between the eleotrodes, a'reclp-

rocatory agitator operated in onedirection byw
‘the.diaphragm and'adapted to impart motion:
to the particles of- the gmnula aterial, and.; -
means for opposing ‘an’adjustable yleldmgi
resistance to the movement of the dlaphraﬂ'm
and agitator and operating the latter-in the
reverse direction, substantially as. described.

2. Ina telephone-trensmltter adlaphraﬂ'm

| electrodes, granular material between” the
electrodes, and an’ agitator operated by'the
impulses of the dtephmgm and adapted to
impart undulatory movement to the permoles o
of the ﬂ'ranular metemal substentmlly as de- .
-’SOI‘led '

3. In a telephone transmltter, the oomb1-

nation of a diaphragm, electrodes, granuler'\
material between the electrodes, a stationary-
holder for the electrodes-and o'mnular mate-

.rla,l and means for opposing’ a variable re-
sistance to the inward movement of the dia-
phragm and regulating the. sensmweness of
the granular material, said means comprising
an mdependently movable agitator, a I'BSIST:-:
ance-spring acting thereon, end means for
regulating the tenemn of sald 5pr1n g subetan-.'
;_tlelly as deseribed.

So

10O

1fe]

4. In a telephone- tranemltter the comh1—-".

nation withadiaphragm, of eleotrodee, granu-
lar material between the electrodes, a sta-
tionary inclosurefor the eélectrodesand’ granu-
lar material, and means for opposing a resist-
‘lance to- the inward movement of the dia-
By:|.
the granular material, said means comprising:
a reolprooatory agltetol and. a oooperatmg*
threaded member, a resistance- -spring regu=

lating the movement of the agitatorto corre-
fepondmglyregulate the Vlbratlons of ‘the dia-
phragm and the sensitiveness of the granuler‘
material, and a nut upon the threaded mem-
ber for varying the tenelon of eald sormg,
_-isubstantlally as described. o
1 5.7In"a telephone-transmltter the oombl-""'

nation with adiaphragm, of electrodes, granu-
lar material between the electrodes, a sta-
tionary casing for the electrodes and granu-
lar material, an agitator in the casing actu- .
‘i-ated by the Vlbratlons of the diaphragm for

regulating or maintaining the sensitiveness
of the granular material, and means for op-

phragm and reﬂ‘ulatmg the sensitiveness of

110

115

£20

it isthought that the COI’IStI‘I],ulJIOD mode of op- i posmﬂ' an- adgustable y1eld1nﬂ' resistance to

2,
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the movement of the diaphragm and agitator, | meansforadjusting the tension of said spring, 20

substantially as desecribed.

6. Inatelephone-transmitter,adiaphragm,
electrodes, granular material between the
electrodes, a holder inclosing the electrodes
and granular material, an agitator for the
oranular material, operated from the dia-
phragm and independently movable within
the holder, a spring opposing a resistance to
the movement of said agitator and means for
adjusting the tension of said spring, substan-
tially as described.

7. Inatransmitter,adiaphragm,electrodes,
oranular material, a relatively stationary
holder for the electrodes and granular mate-
rial, a member movable under the 1mpulses
of the diaphragm to regilate the sensitive-
ness of the granular material, a resistance-
spring acting on said movable member, and

!

substantially as described.

8. Anappliance for telephone- transmlttel S,
comprising a cartridge-shell open at each end,
electrodes therein, gmnular material be’tween
the electrodes, disks elosing the ends of the
shell and confining the electrodes and granu-
lar material, and an agitator extending
through the granular material and having
portions projecting through the disks, sub-
stantially as described.

In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-

nesses. _
GEORGE E. WHEELER.

Witnesses:
JAS. FITZGERALD,

J. B. WOODSIDE.
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