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To all whom it may 
Be it known that I, PHILIP G. RANDAL 

of Malden, in the county of Middlesex an 
State of Massachusetts, have invented cer 
tain new and useful Improvements in Tele 
phone-Transmitters, of which the following 
is a specification. 
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This invention-relates to telephony and 
has for its object to enable increased battery 
power to be used so that articulate speec may be transgnitted 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 uently un 
der preseat conditions when a telephone re 
ceiver is applied to the ear, and are so objec 
tionable. . . . . . . . 

In carrying may invention into effect em 
ploy a E. diaphragm, as bne electrode, 
a complemental adjustable coöperating elec 
trode or contact-maker, "FG " 

i. suitably and Between the elsetrode e and the g 
Le Gar 

able resistanes conductor h 
positively in place on the diaphragi and 
interna digg the ie operating elect Sal variable perating electrode granu E. carbon face of the electrode button f. 

pad is afraterial capable of Eig 
O 

resistance conductor being subdivided into fractional parts forming a plurality of con 
tacting ts or surfaces with the dia 
phraga eleetrode on one side and the supple 
mental electrode on the other side, the said parts being so constituted and arranged as 
to cause a certain positive contact, in esntra 
distinction from a microphonic gantaet such 
as is obtained when the ules are held 
in a loose and free state, between the dia 
phragm, the coöperating electrode, and the 
variable resistance conductor, and to cause.ia. 
operation a variation of the resistance of the 
variable resistance conductor to the passage 
of the current theretlagh or thereover, 
and also a variation of said current oorre 
sponding to the variations of sund vibra peech and other sounds, Of the accompanying drawings-Figure 1. 
represents a sectional view of a telephone. 
transmitter having an embodiment of my 
invention applied thereto, and showing dia. 

50 

55 
same parts in both figures, 

rammatically the electric circuit associated 
therewith. Fig. 2 represents an elevation of 
a plurality o 
Egoyed in connection with a rigid elec 

... 

The same reference characters indicate the 
In the drawings, a represents the front 

plate of the casing of a telephone transmit 

coer cs 

bar hand the primary winding of an induc 

variable resistance contacts 

the granules are held G 

ter in which is mounted the usual eonieal 
mouth-piece b. Contained in the casing is 
the usual die.g. a which is kocated with its center adjacent the mouthpiece and 
mounted so as to be free to vibrate whea 
impinged upon by sound waves. The dia 
phragm is insulated from the transmitter 
casing but is connected electrically with the 
lead d of an electric circuit. Loeaked oppo 
site the diaphragm is a button f of a readi 
condueting material, Fiery metal such 
as bass, which has a face e of carbon on the 
side adjacent the E. and is secured to the end of a stiffspringborg. This bar is insulated from theiaphragm, being, at 
tached to a hard rubber disk h, which is 
maquinted in the transaitter frame, and is 
coanected eleetrically with the other termi 
nal it of the circuit of which the lead or ter 
minald foras a part. The button f pro 
jects through a central perforation in the 

rubber disk. - 

is a soft pad, which is secured to phragm and is held by the latter against the 
This 

easily, 
preferably felt, and has a number rfo 
rations which pass entirely through it and 
forgn, cells, cups or pockets to contain the 
variable resistance conductor, forming a plu 
E. of contacts. This variable resistance 
conductor consists of separateSE of granular garbon which fill the and are 
retained therein on the one side by the dia phragm, ini on the other by the pressure thereon of the sectode the carbon 
Ele are in Ey.G with the it. phragm; consequen ly serve to conduct EEEEEEE d, gif it to flow froatheggaerator bat 
tery and the lead d though the button e, 
tion coilm. As the dia misvibrated by 
the sound waves r ind froga the button 
f, the carbon granules repressed alterately 
tighter together and released so that the re 
sistance to the passage of the currentthrough them is coatinually varying according to the 
haracter of the soundavas, The granus in all of the averal cells are in positive mal tiple contact in contradistinction from a mir: 
crophonic contact such as is obtained when 

in sloose and fraestate, 
rrrr, and thaalectrode fa 

they are all fitbane circuit and caping 
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2 953,102 

electrically with the same lead d. I have 
found that this arrangement, that is, a plu 
rality of distinct granular contacts in the 
same circuit, or the subdivision of the vari 
able resistance conductor, and a certain posi 
tive contact there with, produces greatly im 
Pe. results in the transmission of articu 
ate speech, 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 comunolly con 
structed with a loose gravity contact, and to 
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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 

screw which passes through the spring bar 
9 into the disk h, whereby te proper normal 
pressure contact between the rigid and the 
granular variable resistance condictor is ob. 
tained. 

I 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 a 
plurality of separated positive contacts with 
the transmitter diaphragm and connected in 
parallel in an electrical circuit with one and 
the same source of electrical energy. 

2. In a teleplbone transmitter, a variable 
resistance conductor subdivided into a plu 
rality of parts, an elastic holder in which the 
subdividedvparts of said conductor are held, 
a diupluragm, means for RE"; said gon 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 diphragm 
or other vibrator, a granular variable resist: 
ance conductor subdivided into detached 
parts, a single pliable holder in which such 
arts of said conductor are held and E. rated from each other, a single adjustable 

spring-supported electrode coöperating 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 

means for forcing said electrode toward the 
diaphragm to press the parts of the granular 
conductol into firm non-microphonic contact 
with the diaphragm. 

4. In a telephone transnitter, a dia 
phragan and its coöperative electrode, noved 
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 connec 
tion with the diaphragm and its coöperative 
electrode, and a single battery, the current 
from which is divided among the several 
groups of granules. 

5. In a telephone transmitter, a dia 
phragm, an adjustable electrode of rigid 
imaterial, 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 
nial. by the novements of the diaphragm. 

6. In a telephone transmitter, a plurality 
of granular contacts united in nultiple with 
one electrical lead, a complemental adjust 
able electrode and a diaphragm in the same 
circuit, 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. In a telephone transmittel', the combi 
nation with a diaphragm, a yielding holder 
carried by said Afth and having a 
plurality of distinct cups or cells, separate 
granulated conducting material in said cells 
connected lip in multiple with the dia 
phragm, a complemental adjustable elec 
trode in eet. A contact with said conduct 
ing material, and a battery or other source 
of electric energy in circuit with said elec 
trode. 8. In a telephone transmitter, the combi 
nation with a diaphragm, of a soft pad car 
ried by the diaphragm and provided with a 

timber of separate pockets containing gran 
ular laterial, and a single complementii ad 
justable electrode against which the na 
terial in the pockets is variably pressed by 
the action of the diaphragm. 

:). In a telephone transmitter, the combi 
nation with a diaphragm, of a soft pad car 
ried by the diaphragm and provided with 
a unlber of P. pockets containing 
granular material in positive multiple elec 
trical contact with the diaphragm, a single 
lead or wire passing from the diaphragm, a single conplemental adjustable electrode 
against 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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953,102 

same battery circuit with the lead to the 
diaphragm and the granular material. 

10. A telephone transmitter having 
combination a E. 
a pad of soft or pliable 

in 

material having a 
plurality of perforations therethrough, car 
ried or supported upon the vibrator, a vari 
able resistance conductor disposed within the perforations in the pad, and in multiple 
contact with the diaphragm. or vibrator, a coöperative 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 in series with 
the terminals of a battery or other sorce of 
electric energy or supply. 

11. In a telephone transmitter adapted to 
use therewith high or low yoltage currents . of a diaphragm, immediately in rear of the at will as desired, the combination with a 
(liaphragin or other vibrator and a coöper 
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 inder pressure in suitable receptacles 
therefor, said variable resistance being in 
positive electrical contact with the dia latter, a bar by which the same is supported phragm or vibrator and the electrode at a 
number of separate independent points, and 
with said source of electrical energy and ar 
langed to be agitated or vibrated by the 
movements of the diaphragm when actuated 
by the sound waves of articulate speech or 
other sounds. 

12. In a telephone transmitter constructed 
and adapted to carry and vary high or low 
voltage currents, as desired, having a vari 
able resistance granular conductor subdi 
vided into fractional parts, with such frac 
tional parts held under pressure in a suit 
able receptacle having a corresponding illum 
able contact pieces or electrodes in positive 
engagement with the variable resistance coll 
ductor and in connection with a single bat 
tery, one on each side of said granular coll 
ductor and in multiple electrical contact therewith, and means for adjusting disturb- divided conductor being in circuit with the 
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 articillate speech 
and other sounds. 

13. In a telephone transmittel', the coin 
bination with a casing and a mouth-piece, of 

or other vibrator, 

a diaphragm immediately in rear of the 

8. 

aloth-piece and supported so as to be free 
to vibrate, a soft pad carried by said dia 
pluragm having a number of separated cells 
or sub-divisions filled with a variable resist 
ance granular conductor, a rigid electrode in 
rear of said pad a bar by which the same 
is supported and held in firm non-micro, 
phonic contact with said granular con 
luctor, adjusting means engaged with said 
bar, by the operation of which the proper 
normal pressure contact between said rigid 
electrode 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 mouth-piece, 
mouth-piece and supported so as to be free 
to vibrate, a soft pad carried 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 said pad having a facing of the 
same natelial as said granular variable re 
sistance colductor in direct contact with the 

and held with its facing in film non-micro 
phonic contact with said granular conductor, 
adjusting leans engaged with said bar, by 
the operation of which the proper normal 
pressure contact between said rigid electrode 
and the granular conductor may be ob 
tained, and an electric circuit having its 
terminals in electrical connection with the 
diaphragm and rigid electrode, respectively. 

15. In a telephone transmitter, provisions 
for permitting use of increased battery 
power and increasing the intensity of the 
sound transmitted thereby, consisting. of an 

ber of subdivisions, the combination of suit- electrole and a sub-divided variable resist ance coil dictor taking a plurality of sepa 
rated contacts with the diaphragu of the 

: transmitter and with said electrode and held 
it positive, firm, non-microplonic contact 
there with, and all the divisions of said sub 
sate source of electrieal energy. 

In testimpy whereof. I have affixed inly 
signature, in presence of two Wiesses. 

PF III G. R.A.N.) VII. 
Witnesses: 

A RTJR II. BUNN, 
... W. PEZZETTI. 
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