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To all whom it may concern: '

Be it known that I, Harve R. Stuarrt, a
citizen of the .United States, residing at
Wheeling, in the county of Ohio and State
of West Virginia, have invented certain new
and useful Improvements in Microphones,
of which the following is a full, clear, and
exact desemptlon _

My invention relates to telephonic relays
to be used for receiving and transmitting
voice currents, such as are present in cir-
cuits of telegraphones, telephones, ete., and

comprises a microphone and a pair of mag—
nets, the armatures of which are connected

respeetwely to the two electrodes of the

mlcr‘5’13‘}1‘3'151e so as to move the same smml
“taneously.in opposite directions, thereby in-

tensﬁymg the etfects produced.
My. invention also consists’ in improved
details of construction of the mechanical and

magnetic parts so as to increase the sensi- |

tiveness of the instrument, and the effects
progduced thereby, and to produce a light
and compact instrument in which protectlon
is afforded to.the movable parts.. -

Reference is hereby made to the accom-
panying. drawing, in which the same refer-
ence. characters are used to designate corre-

sponding : parts: in the severel views, of
which, ..

Fi 1gure 1is a side eleva,tlon of a relajr con- |
~structed in accordance with my invention. |

Fig. 2 is a section on line 2—2 of Fig. 1.

‘Fig, 8 is a perspective view showing the ar-

rangement: of the magnetic parts of the re-

-lay,} the .supporting frame or body being
-removed for the sake of clearness.

The relay shown comprises a wooden base

@ carrying a frame or body 1 of non-mag-

netic. m&terlal such as. alummum to which

- the,, magnetic pa,rte are. secured, and said
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. bo

- parts, as shown, comprise four bar magnets
2, 3,4 3nd: 5, extendmg longitudinally with
Tes ect to the bady, and in para,llehsm to

each .other. The magnets 2 and 5 are se-
cured..at their respeetwe ends by clampmg
screws 8 to .a pair,of U-shaped members 6
and 7 of .magnetic meterlal which are in
turp, secured to, the body 1 b the screws 9.

Threaded. within. the upper ends of the arms

| opposmg SCrews 11 end 11’ of magpehc ma-

‘terial, which form the pole Eleces of the
mao*nets 9 and 5, said screws. being held in_

‘any 7 desired pesmon of adjustment,by. sma.l]; 56

| screws 12 threaded in the ends: of the arms.
| 10, said arms bem formed with slots_ 13,
'Wh1ch enable the a,rm to bind ‘upon : the

screws 11 and 11’ .

~ The magnets 3 and. 4 are secured at thejr . 60
ends to the T-shaped members 14 angd. 15,
each of which may be composed. of two in-

verted L-shaped parts, as shown. . The hori-
zontal arms of the members 14 and 15 are ..

- secured to the body 1 by screws, not. shown,,ﬁ& '

and the.magnets 3 and 4 are secured b
clamping plates.16 held by screws 17, Whli‘ﬁ
are threaded 1n the members 14 and 15. , The
lower ends of. the members 14 and 15 are
cut out as shown in dotted lines in, Flg,, 3, 70'
forming notches within which are situated
the armatures 18 and 19 resgectwely, which
armatures are in the shape o elongated.rods,
the ends of which are respectively adjacent
the ends of the.pole pieces.11:and 11/, and 78
the centers of which are separated from the
mémbers 14 and 15 by a short air gap. , Said
armatures.are movable in a longltu mal di.,
rection, being supported at. their ‘centers in .
sleeves 20 secured to or rigid. with vibratory. 80
levers 21. These levers are of. the form |
clearly shown in. Fig 2, having central hends

“which are secured by screws 22 threaded

‘within said levers.to flat torsion springs. 28,

the ends of which are enlarged to form rlnge - 85.
which are secured to the befy 1 by the serews”

4. The inner extremities of the levers 21
are secured respectively to the electrodes 25.
ind 26 of a microphone, which may be of
iny desired form, such as the well known 90
carbon- dust microphone, one of said: elec:
trodes being. electrically connected to, . its

‘operating lever which 1s in, electrical con-.

nection with the frame: or body 1, and the .
other ‘electrode 1s insulated from its operat- 95
ing lever, and current is -applied thereto

| through a wire (not shown) connected in

any suitable manner. The, elegtrodes 25 and
26 are supported by their respective levers,
921, and are vibrated therehy. - The magnets 100.

'3 and 4 are so arranged that similar poles

10,.0f, said, U-Shapad members, are pairs of i are-applied to the members 14 and 15 for



“arms 10 and screws 11 and 117, The SCPOWS:
11 are of the same lanty, and are of oppo-
site polarity to the pole piece 14.- The screws

10 of like

-tions.

__ ,,15

pelanmng the same, a.nd the
5 are similarly a for

polar

ty and uctmg in.

erea.refoureoﬂs

nected either in series, multiple, or series

en the flux passing through one

of the screws 11 and pole piece 14, a.nd-'_

 strengther the flux passing through

- other screw-11lvand pole piece 14, so as te-"'j
- cause the armature to move toward the

=<y
o surround the j
30
~ and

45 3

40

.ecrew whom flux is stre

versed and the elect

ngthened thereby

Cal

tlux p

strengtilen the flux passing

e pole piece ‘whose flux is

eby turning the operating

its pwot., and moving

reversed, the various o

~ the waves of the voice currents.

Having now deecnbed my mventlen, wha.t

I claim, 1s:

45

. other,
B0

1. In'a rela.y, the combmatlon of a micro-
phone having & pair of electrodes movable
toward and away from each other, a pair of

armatures mounted independently of each

aer, 1votal arms connected respectively to
sal

for varymg the flux of the magnetic circuits

66

eo

~and another _pwotel arm connected to the

‘and there
8 manner

tions. -
2. In s rela.y, the, combmatldn of two or

more magnetic circuits compnsmg separate

‘armatures, a mlcm{)hone comprising a alr
. of electredee movable toward and away
each other, a

of said elect es and one of said armatures

ously in

the combination of the bar 1

- Eles and they are so wound that & cur- |
OWﬁm one dlreetlon will simulta-
20 _neously

-the combination of the bar ma;
and T-shaped members

‘the combination o
4, and pole_pieces secured thereto and- lnv-

| -the lever 21 to move on its terslonal
plvot and move the electrode 25, for ex- |

e, in a direction away from the elec-.
96.. At the same tlme the coils which
ole pieces 11’ "will weaken the
ugh one of said tg;)le pleces
_ ough the
- . other 50 as to move the armature 19. tewards
strengthened |
lever 21 on |
e electrode 26 away
from the electrede 25. When the current is .
perations will be re-
es 25 and 26 will be
_ moved toward each other, whereby the two |
electrodes are nbra.ted in accordance W1thi

‘on torsional pivots and - -
‘-ends w1th said armaturee a.nd mmophone;.ii -

| said armatures,
-trodes to the other armature.
9. Ina relay the combination of a ho].low-

| non-magnetlc frame a plurality of bar mag- -
nets a¥p11ed longltudmally to the exterior,
thereo

ectrodes and armatures, one or more
magnets adjacent said armatures, and means .

tg moving the armatures in such
at the microphone electrodes will
.be simultaneously meved in oppoelte direc- |
| non-magnetic £
nets applied longltudmally to the exterior

?so as to inclose the same and a micro-

ivotal arm connected to one

meea

| other of ssld eleetrodes and to the other
| armature, and coils for receiving the voice
-currents and ‘varying the flux entering said

armatares in such a way as to cause the -

.Iicrophone " electrodes to move ulta.ne-
11’ are also of the same polmty and of | dy & e o s
opposite polarity to the pole piece 15. The |
- armatures 18 and 19 are therefore balanced -
by the attraction of pole pieces at their-ends
‘gpomte direc-

applied to
 the pole pieces 11 and 11’, so as 4o surround |-
. tlie same, and to also surround the ends of
- the armaturee 18 and 19. These coils re-:-
ceive the .voice currents and may be con-

gpoelte directions.

8. In a device nsive to voice cnrmnts,

the combination ot the bar magriets 2 and 5,
‘U-&Igl
en

membersea.nd’(aacured the

threaded in- said U-shaped members. -
4. In a device responsive to voice cnrrenta,
agnets 2 and 5,
U-shaped members secured to the ends there- -
of, and ‘pole pieces extending inwa.rd from

‘the arms of said U-shaped ,members.

5. In'a device responsive to voice currents,
;ots 3 a.nd 4,

thereof. | :
6. Ina devme reefponmve to vowe curren

the bar magnets 3"m

mg recessed ends " for recelvmg the arms

- [
' -
. ‘ m
r
- a

zof_

ereof, andthepoleplweell"md T

15'!_ |

7 Ina relay, the. combmatlen of two or .

armatures, a microphone comprising a pair

more magnetic circuits comprising aepmte
‘90

of ‘electrodes and a pair of levess mounted -

8. In a relaj, the eembmatlon of two' or-;.'
more magnetlc circuits eomprm elonga.ted' e

"pole

longitudinally ~movable arm

atures,
pieces adjustable toward and away from the

ends of said armatures, and pole pieces of
‘opposite polarity adj aeent the mtermediate
armaturee, and a micro-
‘phone comgrlsmg a pair of electrodes mov-
and away from eath other, one .
of said electrodes being connected to one of .
and the other of said elee-

portions of sai

able towar

so as to inclose the same and- pole

100

110 :

pieces extending to the interior of the frame,

‘an armature and a microphone within said
“frame, and "a connection between said armsa-
| ture and said mlcmphone fer opera.tmg the- |

latter. -
10. In a rela.

ame a plurality of bar mag-

thereo
phene situated within said frame, and con-

.nected with the armature of said ma.gnet.
, the combination of a micre-

11. In a relay

phone -ele e an armature,

the eombmatlon of a he].low I

15

a lever: 80-

_curedatlterespectaveendstomdatmatup
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and microphone electrode, and a torsion | mature and of opposite polarity to said first

spring secured to the said lever intermediate | pole-piece. and means for varying the mag-

its ends -for supporting the same. netic flux of said magnetic circuit. =
- 12. In a device responsive to voice cur-| In witness whereof, I subscribe my signa-
5 reuts, the combination of one or more mag- | ture, in the presence of two witnesses. .

- nets forming a magnetic circuit and compris- HARVE R. STUART.

mg one pole-piece formed with an opening |

‘near the end thereof, a movable elongated Witnesses: ,

armature extending through said opening Frank S. OrEr,
10 and pole-pieces adjacent the ends of said ar- WarLpo M. CHAPIN.
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