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. O
Be it known that I, PaiLie G. RANDALia.
of Malden, in the county of Middlesex an

State of Massachusetts, have inventad cer-

tain new and useful Improvements in Tele-

phone-Transmitters, of which the following
1848 ' C

pecification. -
This invention_relates to telephony and

" has for its ebject to enable increased batter
10 Zcrﬂ’

may be transmitted claarly over longer dis-

power te be used se that articulate spe

-

~tance and with a louder quality than is pos-

15

20

35

~“tions of articulate speech aud other sounds.

“tacting

- phra
4o Phragm elee

sible at the present time, and also to abolish

the noises which are heard s_eire?umtly un--

der present conditions when & telephene re-
ceiver is applied teo the ear, and are 80 objec-

tionable.

o In cﬂl‘ry & By inva;itiou, into _eﬁ.ﬁﬁt- E em-
. ath diaphra%m, as one eleetrode, |

" a complemental adjustable ¢

“trode or contact-maker, and a-

‘able resistanes conductor h

ploy a vibra
cobperating elec-

anular varl-

. suitably

]

operating electrode, said granular vaniable
resistance conductor being subdivided iato
fractional parts forming & pluzality ef con-
ts ‘or surfaces with the dia-

mental electrode on the othenr side, the said
parts being so constituted and arranged as

to cause a certain positive contact, in eentra-
distinction from a micrephonic contaet such

in a loose and free siate, between: the dia-

phragm, the coip 'rat‘mghd-ec_t‘;midﬁ, ;' andthe
variable resistance conductor, and to cause i .

operation a variation of the resistance of the
variable resistance condyctor te the passage
of the current. therethipngh or thereover

' : B : Cn -

and also & variation of ‘#aid current oorre-

sponding to the variations of seund vibra-

~Of the accompanying d_mwmfe,f-Figm 1
‘represents a sectional view of a t¢ e.
transmitter having an embodiment of my

~ invention applied thereto, and showing dia-

50

55

1o the

rammatically the electric circuit associated

therewith. Fig. 2 represents an elevation of

a plurality of variable resistance ‘contacts
e“;glﬂ}’ﬂd in connection with a rigid elec-

- canducting. material, ]
88 N
“gide adjacent the diaphrag

‘tached to & hard

connected eleetrically

‘intermediate the. diaphragm “and th& |

1s & soft pad. j-which is secured to
- 25

| phragm and 1s held by the latter against the
carbon face of the electrode )
' pad is of material capable of yieldi

trode on one side and the supple- | ratic _

bar 4 and the primary
a telephone. -
| tighter together
‘them is continually varying according to-
in all of the several cells are in-positive
| tiple contact in.contrad

‘crophonic - contact:

The same reference characters indicate the e contact: sug btained whan

] th?I,ﬂ«l’ﬁfﬂn;; *‘h&m° circuit and cas

mouth-piece b. Conteined in the casing 1s
the usual diaphragm ¢ which is leeated with
its center adjacent the mouth~pieéce and
mounted 80 as to be free to vibrats when

impinged upen by sound waves. The dia-

‘phragm is insulated from the transmitter

casing but is connected electrigally with the
lead d of an eleetric circuit. Loeated oppo-
site the diaphragm is a button f of a readil

baass, which has & face ¢ of earben on the
| , and is secured
to the end of » stiff spring bar g. This bar 1s
insulated from the diaphragm, being ai-

mounted in the transmitter frame, and 18
n with the other termi-
nal ¢ of the circuit of which the lead or ter-
minal ¢ forms.a part. The button f pro-
iwt& through a central perforation in the
Between the slactrode ¢ and the dlﬂzﬁhﬂlﬁm

&n

button f.

| n%easily,
felt, and has 4 number of perfo-
rations & which pass entirely through 1t and
to contain the

This
preferably

variable resistance conductor, forms
rality of contacts. This variable resistance

_condnctor consists of separate ortions of
granular carbon which fill the 9515
1 ratained ther

and are

in. on the tmﬁ Slda 'by the dia-

| ter in. which is mounted the usual eonieal

60

referably metal such

70

pubber disk 4 which is

70

80

‘85

forming 8 plu-

90

o the other by the pressure

ereon- of the elsctrode e. The carbon

tery . and. the lead d throt

nis. vibrated by

Asthediaphra

'
-
] - .
-

sof the current through

sistance to the p

1
B+

“granules are 1. positive contact with the dia-
phragm ; consequently they serve to conduct
. | the current carried to the latter by the lead
‘d, allowing it to flow from the

95

generator bat-
rough the button ¢,
winding of an induc-- oaT
the sounilmamse Loeer ,'-imn%-butt?; -
£, the carbon granulesare prassed alternately . .
’ G and ralensed 50 that the re-

105

haracter of the sound waves, - The granules

Bl

g and thh electyode £ ez

fistinction, frem. 8 mi-
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electrically with the same lead d. T have

' | menns for foreing said electrode toward the
found that this arrangement, that is, a plu-

diaphragm to press the parts of the granular

_———a

. able resistance conductor, and a certain posi- 1 4. In 2 tele.mene transmitter, a dm- 70
{ive contact therewith, praduces greatly im- | phragin and its cobperative electrode, moved
Frove[:‘l results in the transmission of articu- | ¢o and from each other variably by the
late specch, enabling greater battery power movements of the diaphragm, « -ariable re-
to be used, and obtaining better results with | sistance conductor subdivided 1nto a plu-

6 the same battery power as that now ordina- | rality ot separated groups of granules, all 75
rily employved, and also equally good results | of which are in positive electrical connee-
with less power. _ _ - tion with the diaphragm and 1ts cobperative

By my invention it is possible to mate- | electrode, and a single battery, the current
rially increase the voltage used with the trans- | from which 1s divided among the scveral

15 mitter and to transmit speech over a greater 1 agroups of granules. _ 80
distance than has been possible hitherto with | 5. In a telephone transinitter, a  dia-
cranular transmitters as commonly . con- ' phragm, an adjustable elcetrode of rigid

ctructed with a loose gravity contact, and to | material, and a plurality of variable resist-
obtain greater volume and clearness in the | ances, all connected 1n multiple through the

o transmission over distances practicable at 1 diaphragm or vibrator supporting the same 85
the present time. This invention permits an | to a batfery with one lead, and constituting
erensed electrical current to pass without i a variable resistance conductor which 13
causing the snapping and crackling or * fry- . pressed against the electrode of rigid ma--
ing ” sounds heard in the receiver, and with- | terial with pressures varying from the nor-

o5 out danger of burning the imstrument. At mal, by the movements of the dinphragm. 90
the same time it entirely eliminates such- 6. In a telephone transmitter, a pluvality
counds of the character referred to as are | of granular contacts united in multiple with
fonnd under the present usual conditions. one electrical lead, a complemental adjust-

The instrument is adjusted by means of a | able electrode and 2 diaphragm in the same .

20 screw o which passes through the spring bax - circuit, the diaphragm arranged so as to 95
g into the disk 4, whereby the proper normal ¢ cause a varying pressure contact between
pressure contact between the rigid and the | said granular contacts, electrode, and dia-
oranular variable resistance conductor is ob- | phragm, to vary the resistance thereof pro-
tained. portionately to the movements of the- dia-

35 I claim:— . phragm. - o 109

1. A telephone transmitter having means 7. In a telephone transmitter, the combi-

for permitting the use of increased battery | nation with a diaphragm, a yielding holder

ower and obtaining clearer and louder ef- carried by said diaphragin and having a
ects In the transmission of sounds, said | plurality of diﬁétinqt cups or fc@r]_]ﬁﬂr separate

4¢ means comprising a variable resistance con- | grannlated cond_uctmg n‘mterlali in sald cells 105
ductor under pressure subdivided to make a | connected up 1In multiple '\-v_ltl‘i the dia-
plurality of separated positive contacts with | phragm, a c{}mP]e:mmtﬂl _‘ﬂd]us‘tab]e elec-
the transmitter diﬂp]imgm and @(_};mg{;tm] 11 | !.mdc 1n e]'&ctrlcﬂ contact with S:Ild _conduct-
parallel 1n an electrical circuit with one and | Ing matqual, and a battery or other sonrce

45 the same source of electrical energy. " of electric energy n circuit with said elec- 110

9. In a telephone transmitter, a4 variable | trode. = o |
resistance COHEHC&OF subdivided iuto a plu- ;8. Tn a telephone transmitter, the combi-
rality of parts, an elastic holder in which the nation with a diaphragm, of a soft pad car-
subdividedvparts of said conductor are held, | ried by the diaphragm and provided with a =

50 n diuphragm, means for pressing said con- ; miunber of separate pockets containing gran- 115
ductor 1n ﬁrm, 1101‘1-mi(:1'opllmmc contact with | nlar material, and a single complemental asd-
caid diaphragm, and means for connecting justable clectrode against ‘which the mua-
<aid conductor parts in circuit with a single terinl in the pockets 1s variably pressed by
source of electrical energy in multiple. ' the action of the diaphragm., ‘ |

55 3. In a telephone transmitter, a diaphragm , « 9¢dn telephone transmitter, the combi- 126
or other vibrator, a granalar variable resist- | nation with o diaphragm, of a soft pad car- |
anee conduector subdivided into detached | ried by the diaphragm and provided with
parts, a single pliable holder 1n whicli such | & number of separate pockets containing
parts of said conductor are held and Hc]‘l)a- oranular material in positive multiple elec-

60 yaterd from each other, a single adjustable trical contact with the diaphragm, a single 129
«pring-supported electrode cooperating with | lead or wire passing from the diaphragm,
said (%iaphmgm,'between which and the lat- | a simgle coniplemental adjustable electrode
ter said pliable holder is held, and with :zi,:amst which the granular material 1s var-
which all the sub-divisions of said granular | ably pressed by the diaphragm, and a wire

65 conductor are in electrical connection, and connected with said electrode and 1n the 135

rality of distinct granular contacts ln the
same circuit, or the subdivision of the vart-

conductor into firm non-micropbonic contact
with the ciaphragm. t
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same battery
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 therethrouglh, 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
codperative adjustable contact piece or elec-

trode covering said variable resistance or .

conductor and in multiple electrical contact

15

20

therewith, the diaphragm or vibrator and

the electrode being connected in series 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 coOper-

~ ating or corresponding electrode, and a suit-

20

30,

35

40
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able single source of electrical energy, of an
intermediate variable resistance conductor
subdivided into fractional parts and ve-
tained under pressure in suitable receptacles
therefor, said variable resistance bemg
positive electrical contact with the dia-
phragm or vibrator and the electrode at a
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 actnated
by the soynd waves of articulate speech or
other soundls. '. -

12, In a'telephone transmitter coustructed
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, wrth such frac-
tional parts held under pressure i u it

~able receptacle having a corresponding num-

L] +

ber of subdivisions, the combination of sut-
able contact pieces or electrodes 1 posiilve
engagement with the variable resistance cou-
duetor and in connection with a single bat-
tery, one on each side of said oranular con-
ductor and in multiple electrical contact
iherewith, and means for adjusting disturb-
ing and vibrating the variable resistance cou-
ductor to cause electrical vibrations or vart
ations thereof corresponding to the vibra-
Lions of the sound waves of articulate speech
and other sounds.

13. In a telephone transmiller, the com-
Lination with a casing and a mouth-piece, ot

circuit with the lead to the | a diaphragm i1mmediately

.i.
- phragm havin

E———— — o = o mmim el

| rear of said

tively.

in rear of the

8-

month-piece and supported so as to be free

to vibrate, a soft pad carried by said dia-
o a number of separated cells

or sub-divisions filled with a :
ance granular conductor, a rigid electrode 1
pad, a bar by which the samg
is supported and held 1in firm non-miclo.
phonic contact with  said granular cen-
ductor, adjusting means engaged with shid
bar, by fhe 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-
14. In a telephone transmitter, the com-
bination with a casing 'and a mnouth-piece,

' of a diaphragm immediately in rear of the.

mouth-piece and supported so uas 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 conduoctor, a rigid electrode
in rear of said pad having a facing of the
same material as sald granular variable re-

gistance conductor in divect contact with the

Iatter, a bar by which the same is supported
and held with its facing in firm non-micro-
phonic contact with said granular conductor,
adjusting weans engaged with said bar, by
the operation of which the proper normal

pressure contact between sald rigad electrode

and ihe granular conductor may be Ob-
tained, and an electric circuit having its
terminals in electrical connection with the
diaphragm and rigid electrode, respectively.

15. Tn a telephone transmitter, provisions
for permitting use of increased battery
power and increasing the intensity of the

sound transmitted thereby, consisting-of an

olectraile and a sub-divided variable resist-
anee conduetor making a plurality of sepa-
rated contacts with the diaphragm of the
transmitter and with said electrode and held
i positive, firm, non-microphonie contact

therewith, and all the divisions of sald sub-

Jivided conductor being, in eirenit with the
saine souree of electrieal energy. _
In testimpny whercof 1 have affixed my
sienature, in presence of two witnesses.
'd ' PHILIP G. RANDALL.
Witnesses :
Awrrirur H. Busn,
. W. Przzprrr.
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