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PHILIP G. RANDALL, OF MALDEN, MASSACHUSETTS.

TELEPHONE-TRANSMITTER.

953, 1020 -0

concern:
Be it known that I, PuiLie G. BANDALla
of Malden, in the county of Middlesex an

State of Massachusetts, have invented cer- |

tain new and useful Improvements in Tele-

-phohe—Tt'ansmitbers, of which the following

18 a specification.’

This invention_relates to telephony and
has for its ebject to enable increased batterﬂ_
power to be used se that articulate speee
may be transmitted clearly over longer dis-
tance and with a louder quality than is pos-
sible at the present time, and also to abolish
the noises which are heard so fre?uently un-
der present conditions when a telephone re-.
ceiver ie applied te the ear, and are so objec-
tionable. = - . - R

. In carrying my invention into effact T em-
ploy & vibr,atmf diaphraqm, as one eleetrode,
a complemental adjustable codperating elec~

. positively in place on the diaphragme sad
‘Intermediate Ehe; diaphragm I:ndsﬁl‘\e -
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transmitter having an embodiment of my’
" invention applied thereto, and showing dia- |

50

and ‘also a variation o

the:
operating electrode, said gramilar v:fiaae
resistance conductor being subdivided into
tacting ts ‘or. surfaces with the dia-
phragm eleetrode on one side and the supple-
mental electrode on the othen side, the said
parts being so constituted and arranged as
to cause a certain positive contact, in eentra-
distinction from a micrephonic contaet such
as is obtained when the w«- ape held
in a loose and free state, batween: the dia-
phragm, the cobperating electrode, and the
varia
operation a variation of the resistance of the
variable resistance conductor to the passage
of the current- th augh or thereover,
] #aid current corre-
sponding to the varistions of seund vibra-
A peech and other sounds.
Of the accompanying dmwinfs,.-—Flgum 1
represents a_sectional view of a telephone.

rammatica}l;}_' the electric circuit associated
therewith. Fig. 2 represents an elevation of

a plurality of variable resistance contacts

en;gloyed in connection with a rigid elec-
trode. ST '

The same reference characters indicate the

55, SOmOpAIts in both figures. - -

plate of the casing of a.telephone transmit-

_ fpeotfication of Letters Patent.
Applcation filed December llﬂ, 1907. Hexial No. 40,7,164.‘ o
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| candueting material,
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le resistance conductor, and to cause i -

bar A and the primary

 f, the carbon

tiple contact in,

Patented Mar. 29, 1910,

ter in which is mounted the usual eonieal
mouth-piece b. Conteined in the casing is
the usual diaphragm ¢ which is leeated with
its center adjacent the mouth-piéce- and
mounted so as to be free to vibrate when
impinged upen by sound waves. The dia-
phragm is insulated “from the transmitier
casing but is connected electrically with the
lead d of an electric circuit. Loeated oppo-
site the diaphragm is a button f of a readi

ferably metal sac

 baass, which has a face ¢ of earben on the
side ndjacent the dia.phmg;n,‘ and is secured
to the end of » stiff spring bar g. This bar is
insulated from the diaphragm, being sai-
tached to & bard rubber disk A which is
mounted in the transmitter frame, and is
connected electrieally with the other termi-
nal ¢ of the circuit of which the lead or ter-

' minal d forms.a part. The button f pro-

jects through a central perforation in the
rubber disk

r

.- Between the elactrode ¢ and the diaﬁhmdgm
o din-

is & soft pad. j-which is secured to
phragm and is held by the latter against the

| carbon face of the electrode button f. This
fractional parts forminy s plugality ef con-

pad is of material capable of yialding easily,
préferably felt, and has a number o perio-

rations k ‘which pass entirely through 1t and
.form_cells,

‘cups or pockets to cantain the
variabls resistance conductor, forming a plu-
rgxﬁy of contacts. This variable resistance

ductor consists of se ,s,rﬁge es(l)srtmns of
t

granular carbon which and are

_ratained therein on the one side by the dia-

“of the elsctrode e. The carbon
granules are in positive contact with the dia-
phragm ; consequently they serve to conduct
the current carried to the latter by the lead
d, mll_ow%:lg it. to flow from the generatorbat-
tery 2 and. the lead d through

Blhragm, anil on. the other by the pressure
erson

tioncoilm. Asthedis lgigmm&.vihnted by
e ot are pread altamately
‘ ranules are pr alternately
tigh "togeth%?md released so that the re-
sistance to the passageofthe current thron&h
them is continuslly varying according to-the
haracter of the sound waves, - The granules
in all of the several cells are in-posikive mml-

crophonic contact: such. as is obtain

od; whan
8 < T ..thgatgramdes»-ra.heldinsboso‘md'mzm
Tn the drawings, o represents the front | with the

‘ and thh electrode £
they are.all in the;same circuit aad ca r ﬁ

h the button e,
winding of an indue--

ntredistinction. from.a mi-
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electrically with the same lead d. T have |
found that this arrangement, that is, a plu-
rality of distinct granular contacts in the
same cireuit, or the subdivision of the vari-
able resistance conductor, and a certain posi-
tive contact {herewith, produces greatly im-
‘n‘ovel‘l results in the transmission of articu-
ate specch, enabling greater battery power
to be used, and obtaining better results with
the same battery power as that now ordina-
rily employed, and also equally good results
with less power. -

By my invention it is possible to mate- |
rially increase the voltage used with the trans-
mitter and to transmit speech over a greater
distance than has been possible hitherto with
granular transmitters as commonly . con-
structed with a loose gravity contact, and to
obtain greater volume and clearness in the

transmission over distances practicable at
the present time. This invention permits an
increased electrical current to pass without
causing the snapping and crackling or © fry-
ing  sounds heard in the receiver, and with-
out danger of burning the instrument. At
the same time it entirely eliminates such:
sounds of the character referred to as are
found under the present usual conditions.

The instrument is adjusted by means of a
serew i which passes throngh the spring bar
¢ into the disk 4, whereby the proper normal
pressure contact between the rigid and the
granular variable resistance conductor is ob-
tained.

T claim:—

1. A telephone transmitter having means
for permitting the use of increased battery

ower and obtaining clearer and louder ef-
ects in the transmission of sounds, said
means comprising a variable resistance con-
ductor under pressure subdivided to make
plurality of separated positive contacts with
the transmitter diapliragm and connected in
parallel in an electrical circuit with one and
the same source of electrical energy.

2. In a telephone transmitter, a variable
resistance conguctor subdivided into a plu-
rality of parts, an elastic holder in which the
subdividedvparts of said conductor are held,
a diaphragm, means for Il)re:ssing said con-
ductor in firm, non-microphonic contact with
said diaphragm, and means for connecting
said conductor parts in circuit with a single
source of electrical energy in multiple.

3. In a telephone transmitter, a diaphragm,
or other vibrator, a granular variable resist-
ance couductor subdivided into detached
parts, a single pliable holder in whiclt sich
parts of said conductor are held and se;l)a-
vated from each other, a single adjustable
spring-supported electrode cobperating with
said diaphragm, between which and the lat-
ter said pliable Holder is held, and with
which all the sub-divisions of said granular
conductor are in electrical connection, and

menns for forcing said electrode toward the
diaphragm to press the parts of the granular
conductor into firm non-inicrophonic contact
with the diaphragm. .

4. In a telcptflone transinitter, a dia-
phragin and its cobperative electrode, moved
to and from each other variably by the
movements of the diaphragm, a variable re-
sistance conductor subdivided into a plu-
ality of separated groups of granules, all
of which are in positive electrical connee-

| tion with the diaphragm and its cobperative

electrode, and a single battery, the current

i from which is divided among the scveral

groups of granules.

5 In a telephone transmitter, a dia-
phragm, an adjustable eléctrode of rigid
matevial. and a plurality of variable resist-
ances, all connected in multiple through the
diaphragm or vibrator supporting the same
to a battery with one lead, and constituting
a variable resistance conductor which is
pressed against the electrode of rigid ma-
terial with pressures varying from the nor-
mal. by the movements of the dinphragm.

6. Tu a telephone transmitter, a plurality
of granular contacts united in multiple with
one clectrical lead, a complemental ‘adjust-
able electrode and a diaphragm in the same
cirenit, the diaphragm arranged so as to
ause a varying pressure contact between
said granular contacts, electrode, and dia-
phragm, to vary the resistance thereof pro-
portionately to the movements of the-dia-
phragm.

7. %n a telephone {ransmitter, the combi-
nation with a diaphragm, a yielding holder
carried by said gliaphrngm and having a
plurality of distinct cups or cells, separate
grannlated conducting material in said cells
connected up in multiple with the dia-
phragm, a com{)]emental adjustable elec-
{rode in electrical contact with said conduct-
ing material, and a battery or othér source
of clectric energy in circult with said elec-
trode.

8. In a telephone transmitter, the combi-
nation with a diaphragm, of a soft pad car-
vied by the diaphragm and provided with a
munber of separate pockets containing gran-
ular material, and a single complemental ad-
justable clectrode against which the nwa-
terial in the pockets is variably pressed by
the action of the diaphragm.
< 92dn a telephone transmitter, the combi-
nation with a diaphragm, of a soft pad car-
ried by the diaphragm and provided with
a number of se{)arate pockets containing
granular material in positive multiple elec-
trical contact with the diaphragm, a single
lead or wire passing from the diaphragm,

a single comiplemental adjustable clectrode’

a{;ainst which the granular material is vari-
ably pressed by the diaphragm, and a wire
connected with said electrode and in the
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same battery circuit with the lead to-the
diaphragm and the granular material.

10. A telephone transmitter having in
combination a diaphragm or other vibrator,
a pad of soft or pliable material having a
plurality of perforations therethrough, car-
ried or supported upon the vibrator, a vart-
able resistance conductor disposed within the
perforations in the pad, and in multiple
contact with the diaphragm. or vibrator, a
codperative adjustable contact piece or elec-

trode covering said variable resistance or.

conductor and in multiple electrical contact
therewith, the diaphragm or vibrator and
the electrode being connected inseries with
the terminals of a battery or other source of
electric energy or supply.

11. In a telephone transmitter adapted to

use therewith high or low voltage currents

at will as desired, the combination with a
diaphragm or other vibrator and a cobper-
ating or corresponding electrode, and a suit-
able single source of electrical energy, of an
intermediate variable resistance conductor
subdivided into fractional parts and re-
tained under pressure in suitable receptacles
therefor, said variable resistance bemg in
positive  electrical contact with the dia-
phragm or vibrator and the electrode at 2
number of separate independent points, and
with said source of electrical epergy and ar-
ranged to be agitated or vibrated by the
movements of the diaphragm when actuated
by the soynd waves of articulate speech or
other sounds.

12. In a telephone transmitter coustructed
and adapted to carry and vary high or low
voltage currents, us desired, having a vari-
able resistance granular eonductor subdi-
vided into fractional parts, with such frac-
tional parts held under pressure in oa suit-
able receptacle having a corresponding num-
ber of subdivisions, the combination of suit-
able contact pieces or electrodes in positive
engagement with the variable resistance cou-
duetor and in connection with a single bat-
tery, one on each side of said granular con-
ductor and in multiple electrical contact
therewith, and means for adjusting disturb-
ing and vibrating the variable resistance cott-
ductor to cause electrical vibrations or vari-

ations thereof corresponding to the vibra- |
tions of the sound waves of articnlate speech |

aml other sounds.
13. In a telephone transmitter, the com-
bination with a casing and a mouth-piece, of

8-

a diaphragm immediately in rear of the

wouth-piece and supported so as to be free’
to vibrate, a soft pad carried by said dia-
phiragm having a number of separated cells
or sub-divisions filled with a variable resist-
ance granular conductor, a rigid electrode in
vear of said pad, a bar by which the samg
is supported and held in firm non-micro
phonic contact with' said granular cen-
ductor, adjusting means engaged with said
bar, by the operation of which the proper
normal pressure contact between said rigid
clectrode and the granular conductor may
be obtained, and an' electric circuit having
its terminals in electrical connection with
the diaphragm and rigid electrode, respec-
tively. '

14, In a telephone transmitter, the com-
bination with a casing and a iouth-piece,
of a diaphragm immediately in rear of the.
mouth-piece and supported sous to be free
to vibrate, a soft pad carmed by said dia-
phragm having a number of separated cells
or sub-divisions filled with a variable resist-
ance granular conductor, a rigid electrode
in rear of gaid pad having a :?ncing of the
came material as said granular variable re-
sistance cotductor in direct contact with the
latter, a bar by which the same is supported
and held with its facing in firm non-micro-
phonic contact with said granular conductor,
adjusting means engaged with said bar, by
the  operation of which the proper normal
pressure contact between said rigid electrode
and {he granular conductor may be ob-
tained, and an electric circuit having its
terminals in electrical connection with the
diaphragm and rigid clectrode, respectively.

15. In a telephone transmitter, provisions
for permitting use of increased battery
power and increasing the intensity of the
cound transmitted thereby, consisting:of an
olectrade and a sub-divided variable resist-
ance conductor making a plurality of sepa-
rated contacts with the diaphragm of the

! ypansmitter and withsaid electrode and leld

non-microphonic contact
divisions of said sub-
the

in positive, firm,
therewith, and all the
divided conductor being in cireuit with
same source of electrieal energy.
In testimpny whercof 1 have affixed my
signature, in presence of two withesses.
. PHILIP G. RANDALL.
Witnesses:
Arriur H, Busy,
. W. Przzerrr
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