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Lo all whom si may concern: 
Be it known that 1, Exwoon Grissinesr, 

a,citizen of the United States, residing at 
Buffalo, Erie county, and State of New 
‘York, have invented the followmg de- 
scribed Improverients in Speech-Transmit- 
ting Mechanism. . ; me 

The invention is an improvement in means 
for: faithfully. reproducing as mechanical 
vibrations, the complex frequency wave 
forms such as are. characteristic of human 
voice waves, and is particularly applicable 
to: telephonic transmission of speech. 

By my present invention,- the resilience 

lever element, to impart a high natural 
frequency or pitch to the vibratory system 
of the mechanism, 
necessity of yibration at said natural. fre- 

all ‘distorting effects such ag are how-com- 
monly produced by mechanical resonance of 
such: devices or their mechanical elements. 
_An important feature of my invent 

the discovery that it is -possible to 

ural frequency, without making the naturi 
frequency above the limit of andibility nor 

_ anywhere near that high} nor need it even 
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be above the limit of frequencies toxportant 
to human. speech, provided the trequencies. 
selected be -substantiatly above the highest 
resonant. frequencies of the yowel sounds. 

fnct, one very practical embodiment .of 
why. Hhvention, involves. selecting. a natural 
frayténcy slightly but substantially above 
tle highest resonant frequency. ofthe vowel 
sounds. Such iw deviee, while: never effed- 

tively excited at-its natural frequency, .can 
be designed to causeca. slight magnification. 

Faas tied : tS e 

of the higher vowel frequencies which will 

be progressively greater as the Trequencies 

are higher and. hence, nearer the resonant 

frequency. Such magnification. is admira- 
bly adapted for: correcting the ‘distortion 

due to capacity’ in long transmission lines, 
which, as.is well known, operates to .atten- 

-unte the higher frequencies more. rapidly 

50 
than the lower frequencies. Tn-other words, 
while avoiding’ the distortion which. results 
where ‘the natural frequency of mechantent 
vibration, is ¢hé same.as ‘a prominent. himan 

yoice frequency, L.may, in certain cases,. 

- ptilize the graduated’ magnifying effect. of. 

-torsionsal pivot is applied through a. 

such as will avoid the . 

quency and thereby substantially eliminate 

approaching, though still substantially dis- 
tant, mechanical ‘resonance, to.-mechanically 
compensate for the reversely graduated, 
losses due to the electrical defects of the | 
line. ~ wot, ; 

In order that the invention niay be fully 
comprehended in its relation.to apparatus 
of the prior art, it will be useful to explain 
certain of the conditions affecting the trans- 
mission of speech by. means of telephonic 
and mechanical instrumentalities.. 

The sound waves of spéech are very’ com- 
plex. Their frequencies vary: from some- 
‘what below 150 periods per second to some- 
what above 2000 periods per secotid, with. 
corresponding . vatlations in . amplitude. | 
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There are eight fundamental’ vowel sounds ~ 
which are represented. by the‘ words ‘bee, 
gloom, pit, no, pet, raw, mat,. father, and 
which comprise the entire range of the eg- 
sential sounds: of afticulate ‘speech. Har- 
‘monic analysis of.the waves of: vowel sounds 
shows that for each vowel sound, there is 
a fundamental frequency which, contiols the 
pitch. -Superposed ‘upon this; fundamental 
are a-number of overtones or hgrmonics, and 
these control the quality. “At the same: 
time, between the fundamental ind the high- 
est observable harmonic, there. is founda 
‘point’ on-the scale of frequencies, where the 
intensity of the sound is, very. much greater 
than at any other point on the scale. of fre- 
quencies, This. point may be termed a point 
or region of resonance... There is thus a reso- 
nance region. for each vowel, which.is prob- 
ably due: to the shape of the mouth cavity 
through which the'sound passes. - -. 

TY have ascertained that the regions ‘of . 
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resonance of the different vowel sounds ‘o¢- : 

scale of frequencies and that the region of 
resonance of the-same vowel sound is found. 

uttering the sound, whether it be a man, 
woman or child. The fundamental of a par-. 

cur respectively at different: points’ on the’. 
95 

_at approximately the same.point onthe scale . . 
‘of frequencies irrespective of the individual: - 

190 
ticular vowel sound spoken by a- man. of...” 
low pitch voice-may be found at 125 periods. 
per second. and the region of resonance of 
that vowel sound is about .900- P,P. S., or 

about the Tth harmonic. The fundamental. 

of the same vowel sound spoken by a wom-. 

105 

ab may be found at.250-and. the region of - 
resonance will again be. found at about 900 

can 
' wo 
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periods per second or between the 3rd and 
‘Gh harmonic. The region of resonance of 
a vowel sound is that region on the scale 
of frequencies where is found that part of - 
the composite sound which is of the. great- 
est intensity, ahd it is hence the principal 
factor ‘in speech transmission. 
be said, as some may have thought, that. the 
‘important frequencies of speech transmis- 
sion are represented -by any particular har- 
monic, because, us stated nbove, the funda- 
‘mental of-a- particular vowel sound inay be 
found at various difterent points for differ- 
ent speakers and the harmpnics accordingly, 
while the region of resonance of that vowel 
sound will always le found .at about the 
same point on the scale. Finally, I hive 
‘ascertained that the lowest region of reso- 
nance of any vowel sound isat about250P. P. 
S., and the highest region of resonance 
of any vowel sound at about 1000 P.' P. 
5. and that if an instrument for transmit- 
ting or translating speech waves be so con- 
structed or modified as to possess a natural 
frequency which is very high and at or 
somewhat above the maximum of this range, 
it will transmit or translate the waves with- 
out distortion, and I have disclosed and 
elainied such an instrument in pending ap- 
plications filed by me on April 27th, 1910, 

. Serial No. 558,045, and May. 19th, 1911, 
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Serial. No. 628, 148, respectively. 
When distortion of a sound wave is re- 

ferred to, it is intended to mean that the at- 
tempted reproduction of such wave has re- 
sulted ‘in the reproduction of different 
pitched tones in different degrees of loud- 
ness, assuming the initial loviduess of each 
tone to be the same. An instrument having 
a high natural frequency is one in which 
the frequency of the w hole vibrating system 
when struck or set in motion and allowed to 
vibrate. freely by itself, is high, which quali- 
fication -is suitably met in a telephone re- 
peater when the fundamental frequency of 
the vibratory element is about, 1000 P. P.8.; 
‘for transmitters of telephones it should be 
about the same; -but-it is of no consequence 
if higher, ‘except that the higher frequencies 
are niore “difficultly obtained and preserved. 
To meet this requirement the mass or inertia 
of the vibrating system may be reduced or 
the stiffness increased, or both. Variations 
in the inertia of the movable system or of 
the stiffness (elasticity) of the parts com- 
prising the: movable system, will cinse cor- 
responding variations im the sensitiveness of 
thé device. The sensitiveness with which 
any vibrating system responds. to d given 
exciting force is ‘greater, the smaller its mass 
or inertia and. the less the stiffness {elas- 
ticity), and .it is therefore desirable to ob- - 
tain the required high fundamental fre- 

. quency for the vibr: ating system by reducing 
its mass rather. than i increasing its stiffness, 

1,208,618 

It cannot. 

‘wise. The attachment of the. 

the eliminatiog’ of distortion being th. 
prime object, but the reduction of the mass 
is of course limited by the practical necessi- 
ties of construction requiring simplicity and 
permanency of adjustment. 

In. the accompanying drawings: forming 
part hereof, I have illustrated the appliea- 
tion of a member subject to torsion as a 

70 

means of imparting a high nataral fre-— 
quency to vibratory systems, which without: 
it would have a frequency so low as seriously 
to distort. the transmitted waves: . 

' Figure 1 illustrates the use of such torsion 
members on a repeater of the kind referred 
to in the applications above mentioned, the 
parts not. directly related to the vibratory 
system being indicated more or less conven- 
tionally ; Fig. 2 is a top plan of the parts of 
Fig. 1; Fig. 3 dxa.cection on line Tit tit 
of Fig. 1; ig. 4'is a section on line I[V—IV 
of Fig. ig. 5 a longitudinal section 
throug! fh the torsion member; Fig. 6 illus- 
trates “the application of a torsion member 
to an ordinary speaking. transmitter, the, 
parts being shown in section; Fig. 7 is a 
section of Fi ig. 1 on line VIL_VIE of Fig. 
6; Fig. 8 is a perspective detail of the form 
of torsion member shown in Figs. 6 and 7; 
Figs. 9 and 10 are details of the lever. and 
the bracket as used in Figs.6 and 7. 

Referring first to the simpler structure— 
the transmitter—as shown in Fig. 6, ete., the 
chambered base -1 of the transmitter carries 
a pair of brackets 2 (Fig. 9) which are se- 
eurely screwed to it with their sockets in 
alinement. The rod 3 is fitted snugly into 
the sockets of these brackets and is secured. 
therein, by screws -£ . Between the brackets 
the red supports an_arm. or lever 5, for 
which purpose it is enlarged at its center, as 
indicated at 6 in Fig. 8, ‘and the hub of the’ 
lever fits the enlargement tightly and is se- 
cured fast thereon by. a:set screw or other- 

arts , men- 
tioned is secure against any possible turning 
of ‘the lever on the bracket-supported rod. 
The lever.:5 is connected at its other end 
with a movable electrode of a microphone 
cell 8 of ‘any suitable type, but: preferably 
having « movable electrode of extremely 
light mass so as to be as sensitive as possible. 
The movable electrode is. connecteil to the 
lever, firmly, hy clamping the latter to it 
with the-nut 9:- The stationary part of the 
cell is held by a bracket 10 screwed to the. 
back of the base or frame, the cell itself be- 
ing conveniently disposed -in an ‘aperture 
‘in'such frame. Inter: mediate of its ends the 

- lever 5 is connected. With the diaphragm 11 
of the transmitter, such connection. also be- 
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125 
ing a firm one such ag can be had by means - 
of. the stem 12 screwed and locked to the 
lever and clamped to. the diaphmgm by a 
pair of nuts 1B or otherwise. The dia- 
phragm 4 is a clamped to the fiame- by a ring- 139
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- employed to this end. Depending upon: the 
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nut and is inclosed and protected by a cover 
bearing the mouth-piece of the transmitter, 
but it might be supported solely by the lever 
if preferred. The rear of the frame is also 
closed by a casing with a hinge lug. by means 
of which the whole device may be mounted 
on’ an appropriate stand or support. 

Tho rod 3 is the torsion member, held se- 
curely at both ends inthe brackets 2, and 

the vibratory movement of its lever arm 
takes place about the axis of such rod as -a 
cetiter and against the said member’s elastic 
resistance to torsional displacenient, that is 

_to say, the lever arm can be moved only by 
slightly twisting the two short sections of 
the rod which intervene betwen ‘the proxi- 
mate faces of the brackets and. lever hub 
portion. The construction of the member 

4s desirably such that’ only the part of the 
rod intermediate ‘tle brackets is subject to 
torsion, and various different means may be 

 ynaterial. of which the vod is made, its diam- 
eter and the amount. of length subject to 
torsion may: be greater or less, but for hard- 
ened steel, which may be assumed to be the 
material of the rod 8, the propértions shown . 
aré about correct, and its elastic. cheracter- 
istics under torsional vibration ‘are.such that 
the whole vibratory system of the transmit- 
ter, including diaphragm, and the moving 
parts: of the microphone cell, is . thereby 
raised in pitch to a-high natural. frequency , 
equal to or above the highest resonance ‘pe- 
riod of Vowel sounds. 

electrical waves; without obsérvable distor- 
tion. The.natural frequency of the torsional, 
part or parts of the rod alone, vibrating. | 
torsionally, is of course extremely. high and 
much higher than that‘of the rest of the sys- - 
tem, taken’ alone, that -is to sav, of the dia-. . 
phragm itself and. its connections.with, the 
cell, which would have & very low natiral © 
period, but -when the high torsienal fre-- 
quency is applied to the other parts it pro-: 
duces a, resultant frequeney sufficiently high 
to ive the results above explained und. not- 

. withstanding the mass-and mertia of dia- 
5Q _phragm:. In order that the torsion réd shall 

‘not vibrate by lateral bending, both of its 
ends are supported in the brackets.as above 

- described, and, further, to guard against 

56 

* of the brackets and levér hub, but not so-as , 
to restrict ‘the torsion: which takes .place- 
within them.: The lever arm 5, although | 

.- appearing large in proportion to the rod, be 

35 

bending, the sleeves 18 are fitted snugly there- 
on between the proximate perpendicular faces 

is nevertheless of very slight mags; being 

made of aluminum or an alloy of aluminum 
‘and formed with thin deep ribs which make 

it substantially rigid and: non-flexing . to 
forees of any niagnitude likely to occur in’ 
instauments of-this kind. I prefer to make, 

of 1 Such system trans: - 
mits the voice waves, or translates them into. 

B 

.the lever out-of the common aluminum alloy 
Inown. ag duro-aluminnm, muasmuch as that 
particular composition affordg substantially 
‘the stiffness of hardened steel but without 
the. weight. ; 

In the form shown, the lever is of the 
. second clags, the: actuating force being ap- 

plied between the. rod fulcrum or axis and 
the microphorie connection, which gives 
some magnification of the amplitude of the 
motion, but it will be evident that it might 
be a lever of any class and arranged to give 
any degree of amplification. or. none at all, 
according to .circumstarices and as. will now . 
be evident. Such a.lever and torsion mem- 
ber: may be applied to eliminate distortion 
in various different kinds of apparatus and 
to other devices. operated by :oscillating en- 
ergy represented by ‘speech or sound, pro- 
vided only that the. torsional, frequency is 
selécted to give the whole vibratory system 
of the device the desired natural frequency 
of about 1000 P..P. S., as above explained. 
It is preferable that: such, system will, itself, 
have but a single resonance period below 
2000 P. P. S. J have applied such a tor- 
sion member in this way to the vibratory 
system of a recording phonograph with 
marked improvement in the result. : 

Bach of the ‘above described. mechanical 
details is of importance because of the 
well known, but none the less: phenomenal 
sensitiveness of the microphone cells, dia- 
phragms,.and the human ear in connection 
with which they are used, In-such connec- 
tion; there is special significance in the light 
but wonderfully rigid lever construction as 
well as the absolute fixity of the axis of 
vibration of the lever and. of the are of 
vibration of the free-end thereof, all in- 
suring a ‘perfect single natural vibratory 
period, the frequency ‘of which may be 
‘easily made as high as.desivable in practice, 
without unduly. shortening :the amplitude 
‘ofthe vibration, or sacrificing’ sensitiveness 
and efficiency of functioning .of the device 
for its ultimate purpose. 

: The advantages of the construction will 
be evident when contrasted with the: pres- 
ent commercial telephone instruments, In 
these, it. has been: found wholly impractical 
‘to-use levers of any kind and even the sim- 
-ple diaphragm instruments that .are used, 
have. at least one and someétimes. two regions 
of pronounced mechanical resonance within 
the range of frequencies characterizing the 
strong vowel sounds. a 
While .my invention is a great practical 

improveinent in such devices, it is a still 
greater improvement as appled to tele- 
phone, repeaters wherein the slightest. in- 
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ternal causés’ of distortion are far more . 

fatal than. in transmitters or receivers. 
Figs: 1 to 5 illustrate the application 

of a preferred form of forsion member to 130 
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a telephone repeater. The repeater struc- 
ture includes a transmitter mechanism, as 
above described, and comprises a relativel 
massive base of nonmagnetic material with 
a substantial frame 14 secured thereon and 
supporting «x double-acting microphone cell. 
The latter comprises 2 central’ fixed: elec- 
trode 15 and two opposite movable elec- 
trodes 16, both electro-plated with platinum: 
and provided with holes in their faces and 

having the space between them partly filled ’ 
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with granular carbon. The movable elec- 
trodes are mechanically, connected by a cen- 
tral stem 17 passing through a hole in the. 
fixed electrode and through the granule- 
containing chamber, but are insulated from 
each other by an interposed insulating sec- 
tion which foruis a positive mechanical, con- 
nection between the tayo end. portions of the 
stem. The, tem and movable electrodes are 
imsulated from the casing by means of the 
thin sept ovalls 18 to which they’ are 
clumped by means of nuts threaded onthe 
rod, These walls may be of thin insulating 
or flexible material, mica, for instanee, and 
the steni is threaded so that the electrodes 
mav be elanyped-thereon as indicated. The 
ends of the stems each carry an armature 
19, whick is also Hight. iw weight, and’ in 
front of each armature there is mounted an 
electro-inagnet. the mownetic ‘field whereof: 
is controlled by the telephauic current flue- 
tuations io he repeated. “Lhe coils of these . 
magnebs are connected: te nniltiple with the , 
siding Tine, lnt.in opposite directions, so 
that.a enavrent wave tending to increase the 
magnetic fiekl of one thagneé will diminish - 
that of the other, and vice, versa. ‘She tivo 
halves of the double microphone: ¢eil are 
connected mn the chalves ev branches of the 
differential primary circuit of an induction 
coi, the secondary whereof -is connected 
with the outgcing Hine, as shown in'the dia- 
grain. In order to reduce the weight, of: the 
vibratory system: toward or to the absolute 
minimum. requisiie for no maximum effi. 
ciency, the armature 19 is formed as'a ting 
seated. in’ a civeumferertial -rabbet groove 
in’ a backing 20 which May: be: made of 
aliumintim and is. preferably of the. duvo- 

“aluminam alloy above -referred’ to. The 

60! 

65 

inass.of ivonin the ring-19 is sufficient only 
to respond with requisite force to the mag- 
netic fluctuation of the dlectro-magnets, and 
its support or backing 20 is extremely light; 
so‘ that the inertia of the parts. is, thus 
very. low. . - Ts 

The septum walls 18 are clamped ‘against . 
the. ends of the grannle chamber by means. 
of a pair of ribbeted rings 21, andthe Jatter : 
are clamped between-.two etmilar. but, larger 
rings 22 which are screwed together. by 
‘means of: % set of bolts, one of which ap- 
pours at-23. The rings 22 form the support . 
or rigid: base for thé torsionally vibrating 

"1,205,618 

‘curved posts 27, the crossisectic 

Jever 26, sma 

the stem: 1 

members of this form of ‘the invention. As 
shown more clearly in: Figs: 3 ‘to 5, the tor-. 
sion member: consists :of: a, single :piéce or 
block forined.. with squared ;ends 24,°-by 
means of which it may: be‘seeured” directly 
to the face of -the: ring. :Two;-relatively 
heavy bolts 23, one passing ;through “each 
squared end. and serewed tightly. into the 
ring, ‘serve ‘this 

¥0 

purpose, | Between: the 
squared. ends the block ‘ors piece “is ‘formed 
with relative enlargement. for: connection to 
the lever arm 26, such: enlargement. repre- 
senting the hub of -the ‘lever-’but: being :in 
fact an integral part-of:the: torsion men 
Between the lever linb. andthe squared ‘at: g, 
tachment ends, the -itiember -is:: 
diameter so as: to £0) WO, 

7h. 

which is farthér reduced by‘boring the mem- . 
ber longitudinally from ieach!end: into ‘and a5... 
through the. posts: as indicated :nt-28 in Fig. -. 
i, Phe two posts are‘thus:tubiler: in: cross 
section and their cross‘sectional area is sich, - |. 
vibrating torsionally,.as will cause thelever- ° 
arm ‘to havea natural frequency: of:-vibra- 90 
tion which-is.very high; high ‘enotigh so that 
when the other: parts:of:.the :vibratory. sys- 
tem are connected to iti the whole: avill have 
the high frequency. above referred: to.’ Bj 
making ‘the, torsionallv 5 Ory 
tions tubular, they: may rbe. 7 
larger diameter than if'sol rvirthe 
of theit larger diame eo] kely’ to 
bend laternHy than would otherwise.be-the. 
case. although some. ig AVil doo 100 
harm, provided then re cy ‘of. th wen 
bending ‘movement i 
arm 20 may either be 
the liub portion “or. ‘sep 
Hf formed separately itomus 
the hub-portion ‘with -absolat 
fit ‘so. that: there: ¢an: be 0 
tween the: lever and-its tot 
lever itself-is:longitudinally.tibb 
explained, so-ns-to: be: practically 
to the force: 

sion member, Ys 
in these, figuies, ‘aré'su 
duve-nluminum: ‘all 
thereof: jaight - 
terial is'selé 
event, alimmin 
of: hglitness; : 

to the free of . . 
of thé. microphone: cel 
levers aré, clam 

on: In. 
comprises: the ste 
electrodes, the ..sep 
gramules, th: 
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a whole, the desired high frequency equal 
to or exceeding :the highest resonance period 
of vowel sounds, and thereby the repeater 
becomes capable of transmitting telephonic 
voice currents without: causing any appre- 
ciable distortion of the wave forms such as: 
corhmonly occurs where-the vibratory mem- 
ber responds disproportionately: to one of 

_ the prominent frequencies. of human speech. 
10. 

16 

_ There is special-advantage in making the 
natural frequency of the system about 1000 
because human speech: does not contain any 
‘prominent sounds of this frequency and the 
only resonance effect will be a tendency to 
stronger response to. the upper. part of the 
range of frequencies characteristic of the 

' vowel sounds say from 600 to 900 per second. 
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This’ resonant . response «is progressively 
greater for the higher of these. frequencies 
and these are the very frequencies which are: 

‘most . attenuated: on long 
-quently, while the instrumerit does not actu- 

lines. ‘Conse- 

ally prevent. the. unequal, distorting losses 
on the line, it does compensate for them by 
responding. most strongly to the frequencies 
which have. suffered most in transmission. 
By actual tést, it has been found that where © 
instruments’ properly -designed in accord- 
ance With, may present invention, are located 
at proper. distances from the sending sta- 
tion, the reproduced vowel wave forms are 
substantially as perfect as.if-therée had been 

no unequal attenuation of the higher fre- 
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quencies, and the resulting effect is. substan- 
tially. that'of distortionless. transmission. . 
From the description given, the. principle 

of the invention and the manner of. apply- 
ing it to. other fotms of instruments. will 
now be apparent: .. It need only be added that 
the torsion member may have greater ov less 
length’ between points. of attachment, or 
greater or less cross sectional area, acearding 
to the frequency characteristics it is desired 
that it or they shall impart tothe other parts 
of ‘the system. Generally . speaking, the. 
shorter the length. and greater the diameter, 
the higher will be the frequency, and, the 
maker will proportion these. factors so that 
the desired’ result will be’ pained with a 
minimum degree of stiffness, thus promoting 
the sensibility: of the instrument as’ above 
explained. The torsion members may be put 
under initial, permanent stress if desired’ by 
manipulating the nuts 29 one way or the 
other, although this is not necessar 

. tends to increase the work to be- performed 
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in moving the system. In ‘such casé) the 
initial stress In’ one member may counteract 
that of the other, producing’ « static equilib- 
rium when the parts are at rest, gnd such 
condition may operate.to increase'the fre- 
quency of the system as a whole and may be 
used: for that. purpose. In case of the -re- 
peater, and also to some extent in thé trans- 
mitter, the. torsionally-vibrating members _ 

serve as a support. for the other parts of 
the system and may constitute the chief or 
sole support, if desired, thus providing for 
a minimim weight or.thicknegs of the micro- 
phone septum. without rendering the instru- 
ment unduly delicate. Such. septum. can’ be 
made of fléxible but. non-elastic material 

g. 
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such as. fabric, which opposes the least in- 
ertia or résistance to the movement of the 
electrodes. In the repeater, the magnet, pole 
.pieces are set up closely to‘their respective 
atroatures and carefully adjusted: by means 
of the thumb- wheels at the ends of the per- 
manent magnets, to produce a substantial 
balance of magnetic attraction on opposite’ 
sides. ‘The double-acting or two-part micro- 

75 

80 
phone cell contributes’ to the symmetry.of — 
the vibratory motion since thereby the physt- 

-cal resistance to.movement in’ either direc- 
tion is made approximately equal—-a. ,mat-- 
ter of importance when the extent of vibra- 
tory motion-is small: ~ 

iclaim: 2 : oe ; 
I, An instrument.of the kind described 

_ having a-vibratory-system including an drm 

85 

‘80 
supported on a member resisting vibration - 
by its elastic resistance to torsion and. such 
resistunce being sufficient to impart to the 
system as a whole a frequency below -the 
limit of audibility but in exeegs of the fre-. 
quency of the highest resonance périod. of 
vowel sounds. Lo. ae 

2. An instrument.of. the kind deseribed: 
having a vibratory system including « rod - . fy. “2 yg ‘or ineinber fixed'at both ends-and subject. to 

95 

100 
torsion ‘by force applied between its ends . 
and having a torsional resistance suited’ to 

‘give a natural frequency to the said system 
as a whole, below. the limit’ of ‘nudibility | 
but in’ excess’ ofthe resonance zegion ‘of 
vowel. sounds. re 

8. A telephonic transmitting device dom- 
“prising a.micreplone cell, means ‘connected 
therewith to operate it and 2 torsion mem- 
ber connected to such means and: impressing.-11¢ 
thereon a natural frequency period below . — 

“thbe Limit’ of: audibility but higher than the 
highest resonance region of vowel sonnds, 
“4,4 transmitting .means for telephonic 

3 

‘0 ; 

apparatus comprising’ microphone, means. 115 
for operating the same, comprising a lever, - 
siid means and lever having a natural fre-. 

t 
; quency above 1000 vibrations per second and — 
siid micraphene lever and. parts thereof hav-- 
ing only one resonance .vegion: below 2000 120 
vibrations per second, in. combination. with 
means for operating 
speech waves. -_ 
_ §, In a telephone repeater, the combina- 
tion of. epposed electro-magnets, a variable 125 | 
resistance medium located between said mag-. 
peis und having relatively movable eléc- 
trodes, one of said. electrodes having an ar- 
mature on each ‘side thereof, and torsion. 
means for imparting to the movable system. 139 | 

said parts by human’ . 



or
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S 

a natural frequency below the limit of audi- 
bility but in excess of the frequency of the 
highest resonance period of vowel sounds. 

6. In a telephone repeater, the combina- 
tion of opposed electro-magnets, a variable 
resistance medium located between said 
magnets and having 
and a movable electrode provid 
matures on opposite sides thereof, and tor- 
sion means for imparting to the movable 
system a natural frequency below the limit 

with ar- 

‘of audibility but in excess of the frequency 
of the highest resonance period of vowel 
sounds. 

15 

20 

25 

30 

7. A telephone repeater comprising an ex- 
citing field, a double-acting microphone and 
a vibratory system including two torsion 
members, each under. permanent stress and 
counteracting each other, said torsion mem- 
bers imparting to the system a natural fre- 
quency below ‘the limit of audibility but in 
excess. of the highest resonance period of 
vowel gbunds.? | 

8. An. instrument for utilizing complex 
frequency. variations ‘characteristic of hu- 
nun voice waves, said instrument having a 
vibratory system of which one of the mem- 
bers comprises an elastic torsion shaft or 
pivot substantially inflexible transversely of 
its axis together with a lever element sub- 
stantially rigid transversely of its length, 
whereby oscillatory movements of said lever 
element are unitary and are confined to arcs 
having said axis as a center, the torsional 
resilience of said pivot being sufficient to 
impart to the system as a whole a natural 
frequency slightly but substantially higher 
than the highest important resonant fre- 
quency characteristic of the vowel sounds, 

40° in combination with means for applying. to 

45 

said system, the complex variations charac- 
teristi¢ of human speech. 

9. Ait instrument for utilizing complex . 
frequeitey variations characteristic of human 
voice Waves, said mstrument having a vibra- 
tory system of which one of the members 

1,208,618 

a stationary electrode ° 

comprises an elastic torsion shaft or pivot 
substantially inflexible tranzversely of its 
axis and a lever element substantially rigid 
transversely of its length, whereby osci ll. 
tory movements of said lever are unitary 
and are confined to arcs having said axis as 

being sufficient to impart to the system as 
a whole a natural frequency far below the 
limit of audibility but substantially higher 
than the highest important resonant  fre- 
quency characteristic of the vowel sounds, in 
combination with means for: applying to 
said system, complex variations of various 
frequencies substantially different from the 
suid natural frequency of said vibratory 
system. 

10. An instrument for utilizing coniplex, 
frequency variations characteristic of hu- 
man voice waves, said instrument having a 
vibratory system of which one of the mem- 
bets comprises an elastic torsion shaft or 
pivot. rigidly secured at both ends and sub- 
stantially inflexible transversely of itg-axis. 
together with a lever element rigidly sécired 
thereto and substantially rigid transversely 
of its length, whereby oscillatory riovements 
of said lever element are unitary and are 
confined to res haying said axis as a cen- 
ter, the torsional resilience of said shaft or 
pivot being sufficietit to impart to the sys- 
tem-as a whole a natural frequency below 
the limit of audibility bot higher-than the 
highest important resonant frequency char- 
acteristic of the vowel soundg, in ‘combina- 
tion with means for applying to said sys- 
tem, complex varistions wd various frequen- 
cies all substantially cifferent from the said 
natural frequency of said vibratory system, 

Tn testimony whereof, I have signed this 
specification in- the 
nesses. 

ELWOGD GRISSINGER. 
Witnesses: oo 

Fraxxiuy R. Brown, 
Day’. W. Eacentixe. 

presence of two wit-. 
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2 center, the torsional resilience of said pivot - 

55 

60 

70 

aT
 

or]
 

sO 

85


	Drawings
	Front Page
	Specification
	Claims

