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50 delicate support aud contact of the electrodes

apparatus for transmitting sounds by means
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Lo all whom it muy concern.:

Be it known that I, CHARLES A. RANDALL,

a citizen of the United States, residing at New
Ym k, in the county and State of New York,
have invented new and useful Improvemmts
in Telephone-Transmitters, of which the tol-
lowing iS a speecification.

This invension relates to 1mprov*ments in

of electric currents from a battery, a dia-
phragm or vibrating medinm, electrodes, and
connections. -
Inbattery transmitters as hitherto and now
constructed it is usnal to plaee the electrodes
under control of the diaphragm or vibrator,
and so arrange and Suppors them that allﬂhb
and delicate CODE‘ICB 18 produced between the
same. In some Instruments one of the elec-
trodes is supported upon a sensitive dia-
phragm, or a sensitive spring bearing apon
the dmphrwm while the other GIPC‘U ode is
also carried by a sensitive spring, the elec-
trodes being thereby held in very delicate con-
tactintheir normal position,or position of rest.
In other instruments the devices are such as
to depend upon gravity for the initial forceof
contact by delicately and mdependently sup-
porting the electrodes, or arranging the elec-
trodes so that one carries or suppmts the
other. In most instruments of the character
alluded to the object sought or attained ap-
pears to be that the vibrations of the dia-
phragm or vibrator shall be perfectly free
and not Interfered with, and that the normal
contact of the electrodesshall be light and deli-
cate, as 1n & microphone, so as to be readily
disturbed by the slightest vibration of the dia-
phragm or vibrator, to create a variation of
the pressure-contact between the electrodes,
the maximum of which must be exceedingly
light and delicate from the nature of the ap-
paratus. The delicate suspension or support
and contact of the electrodes are a necemty,
in that ordinary transmitters become inoper
ative if the electrodesare pressed together bj,
a spring which 1s too stiff, orif the electrodes
havetoo firm contact by gravity of one or more
of the parts. The chiefdisadvantage of such
1mstraments is that by reason of the light and

electrodes
contact and be adjusted and maintained in

(No medel.)

15 18 1mpossible to utilize other than a light
battery-current, for the reason that only a light
current can passthroughelectrodes which are
in delicate contact and so supported, in con-
sequence of which the distance to which sounds
may be transmitted, as well as the power with
which the 1"ecewmn -instrument may be oper-

ated, 18 limited to Iesultq depending upon the

em-ployment of a light battery-current.

The objects of my invention are to avoid the
objections, stated in electrie sound-transmit-
ters; toprovide means whereby the electrodes
are supported in a comparatively stiff or rigid
manner as compared to any transmitter of
which I amaware; to provide means whereby
the electrodes may be brought into a firm and
strong contact; to provide means whereby the
an be broughtinto firm andstrong

proper relative position when at rest, or in
their normal position, thus supporting the
electrodes in a comparatively stiff or rigid
manner in such position, the rigidity of sup-
port and contact being only limiteld by the
capacity to vibrate one or more of the elec-
trodes by sound-vibrations directly or indi-
rectly; to provide means whereby the elec-
trodes may be brought into firm and strong
contact, and the vibrations or movements Of
the electrodes toward each other confined to
certaln limits; to provide means whereby a

current of great electro-motive force or power

ean be r: 1pldlv passed through a battery trans-
mitter,and varied and utllmed in transmitting

sounds on circuits of greater length or dlstzmce
than in ordinary LI‘LIJSIIHBtBIS of which 1 am
aware, while the power with which the receiv-
Ing-instr ument may be operated is thereby iu-

'erbased

The objects of my invention I accomplish
in the manner and by the means hereinafter
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deseribed and claimed, reference being had to

the accompanying drawings, in which—

IFigure 1 18 a vertical central sectional view -

of an electric sound-transmitting instrument
embodylng my. invention. FIigs. 2-to 11, in-

clusive, are detail elevations showing modi-

fications of the invention.
Referring to Fig. 1, the number 1 indicates
the box or frame of a transmlbter which may

IOO |
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" beofanysuitable construction; 2, the battery;
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3, the induction-coils, and 4 a diaphragm or
other suitable vibrator secured in the box or
frame over the usual opening therein. The
diaphragm or vibrator is suitably insulated
from the box by insulating-stripsb, and to the
box is secured a metallic ring or plate, 6, in-
sulated from the diaphragm, and bhaving a
stud, 7, to which is pivoted one end of a pend-
ent arm, 8, carrying at its lower end portion
one of the electrodes 9. The other electrode
9 is secured centrally to the diaphragm, and
to the latter, under its electrode, is attached an.
inward-projecting bracket, 10, having a stud,
11, at its inner end, provided with aset-screw,
12, having aninsulating pointor piece adapted
to bear against the free end of the pivoted elec-
trode-carrying arm 8. This arm is provided
with an adjusting-screw, 13.to which one end ot
a coiled or other spring, 13% is attached by a
string or other insulating medium, the oppo-

site end of the spring being connected with |

25

20

33

.40

the diaphragm, whereby the two electrodes
will normally be drawn toward each other and
into firm and strong contact. - The arm 318
also provided with an adjusting-screw, 14,
bearing by a point or piece, 15, of insulating
material, against the diaphragm in such man-
ner that whenthe electrodeshave been brought

toward each other and into firm and strong !

contact they can be adjusted to the proper
relative position by turping the serew 14 to

‘the right, which thereby’moves the diaphragm

and pivoted armslightly away from each other,
and bence the electrodes are normally, or in
their position of rest, maintained in proper
relative position for use, inasmuch as the ad- |
justing-screw tends to hold the electrodes in
their movement in one direction, while the ;
tendency of thespring is to hold theelectrodes
in firm contact. It will be noted that in the
normal position of the parts, or as they are
arranged for operation, the end of the screw
12 does not bear against the arm 3, carrying |
one of the electrodes. 1t i1s,however,asstated,

adapted to bear thereagainst and limit its out-

ward movement. Furthermore,by the use of
the spring 13*and the screw 14 the electrodes

" are adjusted to anormally firm strong contact,

50
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~electrodes by vibrations of the diaphragm or |

60

which can be varied in the degree or force of
contact by the movement of the diaphragm
and its bammer-like blows, as hereinafter ex-
plained. | ,

The electrodes are thus practically sup-
ported in a rigid manner as compared to or-
dinary instruments of this class, the limit of
rigidity being dependent only on the ability
or capacity to vibrate one or both of the

other vibrator. It will also be observed that
in this arrangement the adjusting-screw can
follow the vibration or change of position
of the vibrator, in order that the normal
position of the electrodes may remain un-

65 changed. The connections are from the bat-

tery to the post 16, to ring or plate 6, to arm &,
to the electrodes and diaphragm, to wire 17,

312,161

to the primary of the induaction-coil, thence
back by wire 18 to post 19, to battery. thesec-
ondary of the induction-coils connecting with
posts 20 and 21 for the line-wires. |

In Fig. 2 thediaphragm is provided with a
bloek, 22, of hard rubber, to which the elec-
trode 9 is attached, the spring 13* and adjust-
ing-serew 13 being located on the pivoted arm
8, between the adjusting-serew 14 and the elec-
trodes. In this modification the insulating-
point 15 of the adjusting-screw 14 18 not nec-

70
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essary if the end of the screw bears against

the hard-rubber block on the diaphragm.

In Fig. 3 the adjusting-screw 13 is carried
by a bracket, 23, secured to the metallic ring
or plate 6, and the spring 13" acts to press the
pivoted arm 8 toward the diaphragm 4 to.
bring the electrodes 9 into firm and strong
contact, the adjusting-screw 14, for adjusting
the position of the electrodes, being carried by
the pivoted arm 8. |
In Fig. 4 the pivoted arm 8§ 1Is insulated
from its electrode 9 by suitable material, and
the spring 13*is arranged on a screw-threaded
rod having a serew-nut to adjust the tension
of the spring, while the.device 14, for adjust-
ing the electrodes,is secured to the diaphragm

- or vibrator 4, and its adjustable nut 25 bears

against a hard-rubber block secured to the
pivoted arm 8. In this modification the
spring 13* presses the pivoted arm toward the

30
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diaphragm or vibrator 4, to bring the elec-

trodes into firm and strong contact, while the
electrodes are adjusted and normally beld 1n
proper relative position by adjusting the nut
25 so that it presses against the rubber block
on the pivoted arm 8. |

In Fig.5Iprovide two parallel diaphragms,
4, arranged with an intervening space, the
outer diaphragm, 4, having a central elec-
trode, 9, attached by a serew, on which bears
the free end of a flat spring, 13*, while the in-
ner diaphragm is provided with an electrode,
9. and a bloek of hard rubber, 26, a screw pass-
ing through the latter to secure the electrode
in place, and a flat spring, 13°, bearing at 1ts
free end on the head of suchscrew. The ten-
sion or pressure of the springs is controlled
by a serew-threaded bolt, 27, and an adjusta-
ble nut thereon. The two diaphragms are
supported by and insulated from two metallic
rings or plates, 6, attached to the front of the
box or frame, and the flat springsare secured.
to said rings or plates, respectively. The
screw 14, for adjusting the electrodes, passes
through the hard-rubber block 26 and bears
by an insulating-point against the outer dia-
phragm. | |

In Fig. 6 two diaphragms, 4, are provided,
and carry the electrodes 9, which are insulated
from the diapbragms by pieces or blocks 28 of
hard rubber, and the set-screw 13, for adjust-

‘ing the tension of the coiled spring 13% as
“well as the electrode-adjusting screw 14, pass

through the hard-rubber block on one of the
diaphragms.
In Fig. 7 I use two sets of electrodes 9, sup-
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ported by the two dlaphl agms 4 4, and insu-
lated therefrom by pieces of hard rubber, as

in Ifig. 6. The electrode-adjusting screw 14
18 tubn]er, and passes through the hard-rub-

ber bloek of one dlaphlan‘m to bear against
the hard-rubber block on the other dmphlaﬂ m.

The spiral spring 13" is arranged 1n the tubu-
lar screw and eonneets with ltS tension-adjust-

ing screw 13, which screws mto the head of-

the tubular serew.

In Fig. § asingle dnphmu‘m 4, 18 used, and
the metalhe ring or frame 6 is p,..owded mth
a stud, 29, hdvmg a pin or shaft, 30, on which
are hung, by insulating be%rings a pendent

lever, o1, and the arm 8, each ecarrying an

e]ectr'ode 9, at its lower end the lever con-
necting mth the diaphragm by a rod, 32.

The Set -serew 13, for adjusting the tension

of the spiral spring 13% and the electrode ad-
justing-screw 14 are carried by the arm 8§,
while the spring connects with the lever 31
and the screw 14 bears against the lever by
an insulating-point. In thIS modification the
lever and arm are drawn toward each other,
and the electrodes broughtinto firmand strong
contact by the stiff spring 13*, while the rela
tive normal position of the electrodes is de-
termined and maintained by the adjusting-

screw 14, Thelever 31 becomes the vibrator in-
conjunction with the actionof the diaphragm.

The detall, IFig. 8,1s a section on the line z 2
of Iflg. 8, Shonmﬂ' the insulating-support of
the lever and the arm on the pin or shaft.

In Fig. 9 the pin or shaft 30 carries the le-
ver 31, and also two pendent arms, 8, each
having anelectrode, 9, at itslower end to come
in contact, respectively, against opposite ends
of an electrode on the lower end of the lever
o1, sald lever connecling with the diaphragm
bv a 1rod, 32
wbrator n con]nnetwn with the action ot the
diaphragm. 7The two arms S are drawn to-
gether and the electrodes 9 brought into firm
and strong contact with the electrode on the

lever by the coiled spring 13% while the nor-

mal position of the eleetxedes 18 determined

and maintained by independent adjusting-

screws 14, passing, respectively, through the
arms §, and bearing by insulating pomte
against 0ppoezte smes of the lever 31

"The dctail view, Ilg. 9 is a section on the
line y y of Fig. 9, showi 1ng the 1nsulating-sup-

port of the lever and arms o the pin or shaft.

In this modification practically two batteries
are used. As shown, the opposite poles of a
battery having two or more cells are carried
to the electrodes 9, while the center of said
pattery 1S conueeted to ground «, the circuit
being from b by wire
31, to line d, when the léver isin fi rmesb Cou-
taet with said electrode, and from e by wire f
to electrode 9, to lever 31, to line d, when the
lever is in ﬁlmest eonmct Wwith the last-men-
tioned eleetrode,

In Fig. 10 the pivoted lever 31 is hung on

@ pln or shqft 00, and carries an eleetrode at

’ [l i

, as 1n ‘Iig. -8, and beconing the'

C to electr ede 9, to lever ;

its lower end, while the electrodes 9 are se-
cured, respectively, to blocks 33, of hard rub-
ber, attached to slides 34, arranged in inde-

pendent supports 35, and ﬂmded by pins 36,

working in said su pperts The supports each -
consist of a base- piece and two arms, 37, in
the outer one of which is a tubular screw, 1.:3
for adjusting the tension of the coiled snrmn*s

70

134 for which purpose one end of the spring 75

abuts against the inner end of the tubular
screw, wmle the-other end bears againsta col-
lar, 38, on the slide 34. ¥ach Iubber block
33 carmes the adjusting-screw 14, which
bears against the lever 31, for Jndependently
adjusting the blocks and electrodes 9, the laf-
ter bemg brought into firm and strong contact
with the electrode on the lever by the action
of the springs 13°.

In Fig. 11 the hard-rubber blocks 33 are se-
cmed to spring-plates 39, which carry the
electrodes 9, and the coiled Springs 13" encir-
cle pins 40, bearing at one end in the rubber
blocks and at the other end passing into the

30

tubular screws 13. One end of each spring gc

bears wamsb a collar, 41, on the inner end of -
the pin, while the other end of the spring

‘bears agalnst a collar, 42, of the set-screw 13,

the latter being ar ranﬂ"ed in arms of the sup-
ports 39, to which euppmts the spring-plates
39 are ‘L’[td(,hed The lever 31, as in Fig. 10,
carries an electrode at its lower end, and the
electrodes 9 are pressed into firm and strong
contact with the opposite ends of the ele(.,-
trode on the lever by the springs 13* the

proper normal position of the deetrodes be-

ing determined and maintained by a screw-
10d 43, rigid on the lever 31, and having its
ends 1eSpecllvely, passing through the hzud
rubber blocks 83, and provided w1th SCrew-
nuts44. Theoutward adjustment of the nuts
on the screw-rod determines the relative nor-
mal position of the electrodes.

In Ifigs. 10 and 11 the battery-connections
are the same as described by reference to

‘ I‘lu

Tn all the d1ﬁ'erent forms of my invention
described and shown will be found the ele-
ments essential to bring the electrodes toward

“each other and pledueew firm and strong con-

tact thereotf in contradistinction to a delicate
and sensitive contact, as in a microphone;
also that there is provision whereby the nor-
mal relative position may be determined and
positively maintained while in a normal po
sition, or condition of rest; and also that the
eleetlode adjusting device preferably follows
the vibration or change of position of the vi-
brator, whereby the normal position of the
eleetledee may remaln unchanged during in-
action, or while in normal poswlen

Tﬂe springs for bringing the electrodes to-

ward each other and 1nte ﬁlm and strong con-
tact may have their .tension adjusted b_y the
set-screws provided for such purpose, there-
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by permitting the pressing- conldeb Ot theelec-

trodes to be Varled
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By bringing the electrodes into firm and |

strong contact and determining and maintain-
ing the relative normal position of the elec-
trodes it is practical. to rapidly pass, vary,
and nutilize a current of greater electro-mo-
tive force than heretofore possible In any
transmitter of which I have any knowledge.
When the electrodes have been adjusted to
the position they are to stand normally, or 1n
their position of rest, they are comparatively
stiff, or held in a rigid manner, and in prac-
tice the electrode-adjusting screw or device
limits the movements of the electrodes toward

“each other, and the stop or contact-screw 12

limits the movement of the electrode upon
the arm from the other electrode and pre-
vents undue or accidental breaks of the cir-
cuit at the electrodes. The electrodes are in-

“dependently insulated from each other, as will

be clearly understood by reference to the
drawings. |

There may be two
of electrodes, and the vibrator. or diaphragn
may be any device suitable for the purposes
to be accomplished—namely, to vibrate one
or more of the electrodes by sound-vibra-
tions. While the electrodes are maintained
in firm contact and in a comparatively rigid
or stiff manner when in inactive or in normal
condition, the succession of rapid hammer-

like blows—conecussions, in fact—taking upon

them by the action of the diaphragm under
the vibration of sound-waves, causes them to
vary their contact during such action, not-
withstanding their firm contact and compara-
tively rigid or stiff support. This 1s in ac-
cordance with known laws.
pressire or slow movement the two, owing to
their comparitively firm and rigid contact,
will move together and the coptact remain
practically unvaried. Rapid quick blows—
the hammer-like concussions of rapidly-fol-
Jowing sound-waves—will set both in vibra-
tion, and the vibrations communicated to both
will cause their contacts to be varied from
maximam to minimum, and vice versa.

The terms ** comparitively rigid or stiff’’ as

- used herein are not used to designate absolute

50

.5

rigidity or stiffness, but rigid or stiff relatively
to the light delicate contacts and supports
hitherto used in this art, the rigidity or stiff-
ness being carried to just within the limit of
vibration under the blows or concussions of
sound-waves. o
Having described my invention, what i
claim is— |

1. In a battery telephone-transmitter, the
combination, with the electrode-supports and
the electrodes, of a spring adapted and ad-

60 justed to- bring the electrodes into firm and

strong contact normally, and an adjusting-

‘screw for maintaining them normailly 1n such

relative position and limiting the movement
of the electrodes toward each other upon vi-
bration of the diaphragm, substantially as de-
seribed. ' |

or any suitable number |

Under mere

2. In a battery telephonic transmitter, the
combination of a battery, a vibrator, electrodes

‘controlled thereby, a spring arranged and ad-

justed to bring the electrodes into firm strong
contact, and an adjustable screw, controlling
and maintaining the normal relation of the
electrodes, and limiting the movement of the
electrodes toward each other upon vibration
of the diaphragm, substantially as described.

3. The combination, in a battery telephonie
transmitter, of a spring for bringing the elec-
trodes toward each other normally in firm
strong contact, the electrodes broughtintosuch
contact, and an adjustable stop for limiting and

70

75
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controlling the action of the spring, and main-

taining such normal contact during inaction,
and limiting the movement of the electrodes
toward each other upon vibration of the dia-
phragm, substantially as described.

4. The combination, with the e]ectrodes ot

an electric battery transmitter, of aspring for
bringing the electrodes toward each other to
produce a firm strong contact, and an adjust-
ing-serew limiting and regulating the action

of the spring, whereby the normal relative po-:

sition of the electrodes is adjusted and main-
tained, substantially as described.

5. Ina battery transmitter, the combination
of the electrodes independently insulated from

each other, a spring for impelling the elec-

trodes toward each other and bringing them
into firm strong contact,and an adjustable screw
for limiting the action of the spring, whereby
the relative position normally of the electrodes
is maintained and their movement toward
each other limited, substantially as described.

6. The combination, with the electrodes of
a battery transmitter, of a spring acting to
bring the electrodes into firm strong contact,
and an adjusting-screw passing through one
electrode-carrier and taking upon the other,
whereby the electrodes are adjusted to and
maintained in their normal relative positions,
substantially as described.

7. The combination, with the electrodes of
a battery, of a spring bringing the electrodes

into firm strong contact, an adjusting device

controlling and regulating the tension of the
spring, and an adjusting-screw for determin-
ing and regulating the minimum distance apart
of the electrode-carriers and maintaining the
electrodes in their normal relative position,
substantially as described.

8. In a battery telephonic transmitter, the
combination, with the electrode-supports and
the electrodes, of a spring for bringing the
electrodes into contact, and an adjusting-screw
for maintaining them normally in such rela-

83
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tive position and limiting the movement of 125

the electrodes toward each other npon vibra-
tion of the vibrator or diaphragm, and an ad-
justable stop for limiting the movement of the
electrodes from each other upon vibration of
the diaphragm or vibrator, substantially as
described.

| 9. In a telephonic battery transmitter, the

130
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combination, with the electrode-supports and | my hand in the presence of two subscribing
the electrodes, of a spring for bringing the | witnesses. |

electrodes into contact, and an adjustable point |
for limiting the movement of tJhe elect}?odes | CHARLES A. RANDALL.
5 from each other upon vibration of the dia- Witnesses: |
phragm inwardly, substantially as described. JAMES L. NORRIS,
In testimony whereof I have hereunto set J. A. RUTHERFORD.
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