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Lo all whom it may concern:

13e 1t known that we, Fueprrick M. Dur-
KeE, of Newton, in the couniy of Middlesex
and State of Massachusetts, and Jostanr B.
Minret, of Doston, in the county of Suffolk
and State of Massachusetts, both citizens of
the United States, have invented certain
new and useful Improvements in Sound-
Transmitters, of which the following is a
tully clear, and exact description, reference

being had {o the accompanying drawings,

torming a part of this specification, in ex-

- plaining its nature.
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~One object of our invention is the con-.
struction of a sound transmitter peculiarly
sensitive to such sounds as are best adapted

for submarine stgnaling purposes, while in-

L]

other sounds.” |
Another object of our invention is a trans-
mitter within which the action of the soun
waves upon the diaphragm is reinforced or
amplified to give increased sound effects.
A turther objeélt of our invention is a
sound transmitter the sensitiveness of which
is not impaired by the deadenir vr Gampen-
ing effect of variation of water pressure dur-
ing submersion, although the aiaphragm be
in alrect contact with the sea water.
~ Ancther object of cur invention is a means

‘sensitive or practically unrespounsive to all

of assuring constant and reliable operation

of the transmitting microphone by prevent-
ing puacking of the curbon particies.

{3ther objects of our invention wiil here-
naiter appear. |

The first object of our inveniion is based
upen the principle that sounds in order to
have the best carrying quality in waiter st
be of high pitch, experience having demon-
strated that sounds of low pitch are distinet
at short distances oniyv. Submarine sionai-
ing apparatus is accordingly designed to
produce sounds of high pitch. ‘On the other
hand, those sounds and noises of local ori-

gin at the receiving station, such as tend to

uneutralize and confuse signals, are for the

most part of low pitch. We have conceived )
that by making the receiving diaphragm of

the transmitter selective in its action and
responsive to sounds of high pitch only, the
signals would be much elearer and conse-
quently audible with certainty at greater
distance, |

| Our transmitter diaphragm is rendered

Q5

selective by mounting the same under con-
siderable tension. A diaphragm® so held
has substantial vibration in response to
notes of high pitch only. Our preferred
method ot so mounting and maintaining the
dtaphragm consists in heating the sanie, and 80 "
while heated, soldering it at its edges to the
transmitter casing. The diaphragin being
thus held unyieldingly at its edges becomes
extremely taut by virtue of its contraction
on cooling. |

65
- By restricting the action of the dlaphragm

to within certain limits, we have accom-
-plished another purpose. We are enabled to

retnforce the action of the diaphragm by
means of a column of air or other fuid in 70
contact thervewith, and of the same pitch.

Heretofore where the diaphragm has had

wide range of pitel, it has been impossible
to reintorce the same by a column of air ex-
cept perhaps for a single note. This is be- 78

. cause such a column has a pitch substantially

invariable, and will not respond to sounds of
other pitch. A reinforcing means of the
character  mentioned if used in connection
with transmitter diaphragm of usual type, 80
thus responding to certain notes only would
be less desirable than none at all beeanse of

the sudden variations in quantity of sound

that would result therefrom. For these rea- |
sons, the ordinary telephone transmitter 85 .
izcks the reinforcement feature, but even

with it, would ngt be operative to produce

improved results.

A common defect of a transmitter when
put to submarine use is that its action 1s 90
deadened or dampened by the pressure of
water on the diaphragm, and this trouble
naturally increases with the depth at which
the instrument is employed.” The diaphragm
betng pressed inward by the water pressure 95
ordinarily tends to force towgether the disks
between which the carbon resistance varying

1means lies, and, by packing the carbon, to

cause the responsiveness of the niicrophone .

{0 be impaired. Attempt has been made to 100

rectify or neutralize the fault by adjusting
the resistance varying means to operate effi-
clently when the diaphragm is thus subjected
Lo pressure.  Such adjustment, however, has
always been made before submersion of the 105

‘ Instrument, and for definite pressures only.
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C‘{mqsqiunt]v the resnlt of any variation of 1 body or section 3 of the casing is also pz O~

the pressure during submersion, such as by

asing or lowering tho trans mltter has been

to impair the eﬂwwﬂcy br the instrument.
On the contrary, in transmitters of the type
heremafter to be described by us,

phragm cannot operate to pack the carbon ov
{o otherwise mjuriously affect the operation
of the microphone.. We have provided
Means ul:m{lm there is relative movement
ot the disics between which the earbon is lo-

cated, ouly at the fime of receiving signals,

disks are mounted to
vield together in response to water pressure,

_ ‘md by so yielding together, to prevent pack-
ng or (hsplwmnenf of the carbon. -

’I he manner in wnich we attain the vari-

- ous objects of our invention will appear upon
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“maoved.
tion of a nmdiﬁed ierm ot our invention.

piece 11.

a more detailed dﬂ@.mlpr on of the same in

connection with the necompany ing drawings,
1 which— . ‘

Figure 115 0 Hew 1m ﬂ*ettmnal elm 1ti(m ot

U 11:111-»113111“1 1. 2 18 a rear H{:‘*M‘ 1 ele-
vation of the same with the cover piece re

g, 3 is a nlan 1n sectional eleva—

Referrmg to the «
our fransmitter
twons, 3 and 4
another, the ]nmt between the two bemfr

rawings, we have shown
ase 1 (‘frmpmsed of two sec-

'1(:-ndemd water tight by a rabber or other

washer 6, The {ransmrtter case 1s-supported
upon the suspension cord 7 by means of an

extension 8 threaded to engage the sleeve 9

on said cord. The sleeve 9 is provided with

a rubber or other plug or packing 10 for
tightly holding the suspension cord and pro-

1*1(:1111(1‘ ) Wdter twht connection therewith,

and this plug 1s mqmtmned 1n position Wlﬂl-— -

in the sleeve 9 by means of a brass w asher or
The extension 8 of the casing is
serewed into the sleeve 9 and into conwot
with the rubber 10 and is so held in nlace by
means of a lock. nut 19 thlmded" Lhem(m

The wapemmn cord shown is composed of
-~ rubber or other elastic or yielding material

50

whereby it may be pulied and jar rred with-

out transterring vibration to the transmitter.
Within the {f.o_s:d are the wires 13 and 13’
forming the transmitter circuit. These
WIres 1n m*rim that they may not be injured

~ becawse of the Hexibili ity of the cord, and

60

part formul within thn piece 3

led into the

that they muy .not impair the flexibi htv of
the {*{n*r}, are fine, and within the cord arve

more or less coiled or |1NUous, so as to have
csuflicient length to prevent ineu\{'nptme,

though the cord be somoewhat stds

pt‘”l or
etrfrtc'hed

i'rom the cord 7 the wives are
coamber 14 watl ml the transmit-
This cﬂamlm* 15 fo  the most
(:d* A0 casing

ter 15111@'

variation
of the pressure of the water dt{iﬂll‘}&i{' the dia-

| Ing

thrmded at & to engage one

provide for the

and 34 tmrethu* with the ¢
them are L‘]{)Hﬁl'fy embraced by

sistance varying

jured, g

vided a second chamber 15. y

At the outer end of the flange 17 of the
casing, and closing: the mouth -of the cham-
ber 15, is s sound recelving diaphragm 18.
This diaphragm is solder od while %}melda,u
under heat into its position on the casing

bfmd upon contraction 1is tautly stretched

ross the mouth of the chamber 15. At the
mmm‘ of the diaphragm 18 is supported the
mrcrophone or resistance varying means 19.
1Lhe resistunce varying means itself is within
the chamber 14, which is 311%'63 of sufficient
size to snugly eﬁmam the same. The cham-
bers 14 and 15 form within the casing a par-
tition 20. An opening 21 1s pr 01*1{}8{1 at the
center of this parfition !h}.’(mn‘h which the
support for the resistance varying means ex-
tends to the diaphragm.. We have shown

this support as consistinﬂ of a threaded ex-

)
43

center of the

tension 22 on the micropnone and a screw
fitting within a hole in the
dl.:n,pnr.;wn the two bemng enmmeﬁ by a
threaded sleeve 24 o1 insulated ma ial suah
a5 ﬂdld rubber or 1Vory, to pr U*em ai oun
of the current thlm +h the case. A 1{}{*1@"
nut 25 prevents the IH‘LCF"’}ph(}ﬂ{i‘ tur}:mz{“ Or
becoming loose 1n the sleeve 24,

The microphone is shown as comprising a
cup - shaped mewmber 26, -having an ok
wardly turned Hange 27. Living against the
flange ’2: anc dogmg;, the . tmber 26 i3 4,
disk 28 0 mica o ,4,31311;11' materiai. . The
dim 28 1s vetalmed in place against the

tange 27 by a clamping ring 29. Support-
Ing the disk 98 is‘the button or member 0.
This 11191111}@1‘ 30 1s perforated as at 80" o
¢ support 22. integral with
the support 22 within the microphone cas’
ing 1s the plate 31. Secured to the piste
31 is a carbon disk 32. Secured f(} the mem-
ber 26 as at 38 is a carbon disk 34. Between
the disks 32 and 34 is the resistance varying
means or granular carbon 5. The disks 39
rhon betwé@n
s 1o yer o 28 of
tibrous material such a
which occupies }-.w %paw between the re-

eiements and the circum-
ference or wall 87 of the cup 26: Conduct-
mg wires 13 as shown are attached to the

G meniber z.fG W’hl(]ﬂ 18 OF b’rﬁ'ELS‘n {31 ﬂfxﬂﬁ’-‘?‘ |

%mhble material, while the W]l‘ 127 15 at-
whc,d to the member 30 of simiiar material,
1t 1s tmportant. that th €. transmitter cas-

g 1n the structure shown by us be periectiy

mner*twht Otherwise the effic ciency of the
resonance chamber will be fisjai:i*mmfi by the
admission of water, and the microphone in-
cerounded or %hm'“f: circulted from the
snae ecanse.  Accord mzw‘w as aiveady stated,
the rubber washer or packing § is tn prevent

as shown in the arawing and i3 clbsed to the | any access of the outer water. to the cham-

S

wafer 1}y means of the piece 4. Within the « ber 14 tm‘(mgh the Jaf-‘*mm and the rubber
| ;
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washer or plug 10 to prevent 'any water | water, the transmitter is of course equally

reaching the chamber through the extension
§ elong the suspension cord. In order, how-

“ever, to positively insure a perfectly water

tight casing we have made provision for
testing the joints of the same. In Itg. 1
the member 3 of. the casing 1s shown as hav-

ing a passage or inlet 42 threaded at its
. o =

outer end 43. Threaded to engage and close
this passage 1s shown 2 screw plug 44 the
héad 45 of which lhies 1n a countersink 46
in the member 3. Ieneath the head 45 of
the plug is a rubber or other washer 47 to
hermetically close the passage 42 when the
plug is in place. After the transmitter has
heen assembled and before the instrument 1s
used the plug 44 is removed and the mterior

of the transmitter placed in communication

through the passage 42 with a sutable
source of flmid under commression.
means not enly 1s any leak in the casing ex-
posed, but, what is more 1mportant, the
column of air or other fluxd within the cas-
ing and in contact with the diaphragm may
be so adijusted 1n density or pressure, as to
act in harmony with the diaphragm when
vibrating having regard to the depth ‘at

 whieh the instrument is to be used. When

30

e

Wt
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)

K3 |
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ihe proper relation has been established be-
tween the fluid within the casing and the
diaphragm the plug 44 1s screwed 1nto place.
Any cther nsulating fiuid may be substi-

tuted for air if desired.

The siructure shown in Fig. 3 15 identical

By this |

adapted to be immersed 1n a submerged tank
of any liquid and to recelve vibration from
the water through the medium of the liquid
within the tank, as deseribed 1 U. 5. Pat-
ents Nos. 768,608 and 768,570. The trans-
mitter being lowered in the water the pres-
sure upon the diaphragm 18 gradually be-
comes greater, but, where In the ordinary
transmitter this pressure would tend to force
the carbon disks 32 and 34 together thereby
packing the carbon 35 between them, in the
case of our invention the two disks yield
inwardly together because they are both
supported upon the diaphragm m the man-
ner hereinbefore described. The inertia
of the microphone, however, is such that
the sharp action of the sound waves upon
the diaphragm causes the two disks to
have relative movement, and the resist-
ance varying means to be thereby operated,
causing pulsations of current in the re-
ceiving circuit. This circuit is traced
from the wire 13, through the :zasing 20,
carbon disk 84, carbon 33, carbon disk 32,
plate 31, extension 22, plate 30, and wire
13’. The ivory or rubber insulating sleeve

94, as hereinbefore stated, prevents ground-
ing of the current by the diaphragm 18.

The effect of the cotton fiber or glass wool
36 1s to provide an elastic support or re-
taining means for the granulated carbon.
The cotton has suflicient elasticity to yield

tc any undue pressure or tendency there

to that shown in Fig. 1 with the exception of | may be to pack the granular carbon, and 1n

the manner 'in which the microphone is
mounted within the chamber 14. Whereas

in Fig. 1 the resistance varving means is of

the inmertia type and 1s mounted entirely
upon the diaphragm 18, 1n Fig. 2 the re-
sistance means, although shown supported
by the diaphragm 18 as before, 15 also pro-
vided with a so-called solid back ot peculiar
construction. In this modification the mem-
ber 26 of the microphone casing has mounted

thereon an iron rod or stud 38.. Upon the

casing niember 3 is rigidly mounted the rod
20 forked or in the form of a yoke 40 at
its upper end. This rod 1s of such a shape
that it extends upsvard directly behind the
: I

oke 40 loosely embracing the stud 38 on
!

Jectromagnet 41. In this structure the con-
ducting wire 13 passes through the electro-

" maonet 41 and thence to the casing 26, while

—

re 137 te attached o the casing mem-

TS T e Y . R
e operation of o.r invenilon and the
‘: A0
i

| . ' » A s

carious elements thereot are
Al t N I R 5 - o ] -
The transmotter is lowered o

— = -

iy oy ey N - S -j-i:-,--. Cga Lor g -: - R TR — LA ' -y -
'-,'_HL:j{.i-":':T‘ff: RIS WTROel BV A O Fhe 511])*

b
— 4
X

: Ak . m""
suspenmon ceovd 100 Although

nember 26 of the microphone casing, the

e easing. Upon the rod 39 1s mounted the

|

;

this way the carbon is maintained in a iree
and sensitive condition. The casing 37
closely fitting around the carbon prevents

6o

70

75

&0
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90
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the same from cuffering deterioration by
virtue of absorbing moisture or exposure to

.the air. The casing 37 has the further effect

105

of maintaining the fiber truly and unyield-

ingly- in place whereby its proper action 1s
further insured. The disk of mica 28 lying
between the cup 26 and plate 30 prevents

access of air and moisture to the fiber and

| carbon, between the edge of disk 30 and

ring 29. . B
As hereinbefore mentioned, the diaphragm
18 s tautly mounted over the casing and its

tension is such as to malke 1t especially re-

| sponsive to sounds of high pitch. The pitch

nrovided for is that at which effective sub-
marine signal apparatug is sonnded. The
diaphragm is but little if at all responsive to
the noises or sounds of local origin such as
orioinate within the ship or recerving sta-
tion itself. or to anv other sounds except
those of the signal hell. The chamber 15 1s
of el size that the finid celumn therem
vibrates at the piteh to which the diapnragm
The vibrations of

is Jdesigned o vinrate. |
N Svl-

the diaphragm and fhud heing thus

b subraerged divectly in the | chrony reinforee each other and increase the

110
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restyeieted size iy

PO

“mierophone

810

“%:

“action of the diaphragm upon the 1'er-;i_:-?-:tm'u;*e

VAPYIZ mMeans.

Tt has been stated that the chamber 14 is
s small as possible to hold the microphone
and permit of the proper wetion of the =ame,
One reason for having the chamber of such
te render the iistrument
compact.  Another reason. however, 18 that
the chambers i4 and 15 arean communica-
fion as at 21, and as the chamber 10 18 es-
pecially designed to vibrate with the dia-
phragn. it is desirable not to have its piteh
affected by communication with a large col-
mmn of {huid such as might he ummm{*d N
large chamber 14, - -

T'he structure shown in N 3 1s 1 all re-

spects similar-in operation to that shown in

Mg, 1, except in the provision of the teni-
wry solid  baeck Chereinbefore deseribed.
As in the structure shown in g
asing and 1ts (-(mnuimm ApPe
all mounted npon “the daaphragm 18 by the
means described.  In this figure the receiv-
ing circuit mav be traced as “ollows:i——wire
13, {‘i(“"‘fronmﬂnﬂf 41, 1%11'1‘_)_ 26, dwsk 3,
grannlar carbon 35 , disk 32 })Lii‘t‘ M, exten-
jon 292, plate 30, wire 13°.  The plate 26 is,
however, of mod fied form, being prm*uh‘d
with a stud or rod of metal such as iron.  So
lonig as no “ilﬁﬂdl s bemg Wf'mwd by the
npm‘l‘mr there is no current in the lacal cir-
cult and the microphone vields with the dha-

phragm to. ihﬂ pressure of the outer water,

.

slipping freely  between the

the Htil(i

prongs of 1}19 vokeor fork 40 on the rod 41,
Upon the establishment of a cnrrent in. the

iine by the operator for the trausmission of
ﬂ!ﬂ'lmh, however
'mt 1 mwr‘::rmwl and acthing magnetically
upon the. stud 88 z)])m'itm {0 mamhm tho
26 and carbon disk 34 numov ﬂﬂv
The movenont of the earbon disks 34 and
tmvai"i oach-
waves is then no longer relative or differ-
ertial s in the structure of Figl 1.

positive; with the result that the sound ef- _
feets in the Incal eirenit av 1_‘.:&1'}111[):--; MOre
hu!p |

Al hms’nh {zm above is a deser pt1on ﬁ'f the

nnm muwi.fu fory enlbnrhpwlt ﬁt our unvn-
fion now known to us, it is appavent that in
detail the struelnre shown may be :muhluﬂ

without departing from the wm*it {hereot,

We are aware of the __;mtont to Daniel
Drawbaugh, No. 540061, dated June 11,
1805, anl (Lwlnim the tnvention therein de-
seribed. |

Having thus fully desevibed our inven-
tion, Wlmt we elnim and desire to uwmm'liy
Loﬂm"- Patent of the Pmled Aiates 1w

T a ~deviee Tor recerving submarine
1;1];115...1 water-tight eaxe m!}l;m{ (o he

submerged, a high pmh diaphiagm cloxing

ong %Id{, of the same, a mrerophone beliind

1 the”

. the magnet 41 1n sa1d eir-

33
other 1n res ;mm.n to sound.

but s

!
"

~and held

268,534

sarcd. diaphragm  1n  operative connechion
therewith, and a resonance chamber, where-
by the {mmmm% s mude to J‘*mamiﬁ sub-
Marine wwmla of a defivite piteh 1 prefer-
ii?t{'l'* to oller sonnds.

A transmitter having a diaphragim se-
(‘m{)d thereon while expanded under heab

3. A transmntter lh,wuw* 3 dmphmg-rm ar-
ranged Lo vibrate.at hw*h piteh, a chamber
'Ll{}H{‘{l by saud l.}pln“mm said chamber of

n osize to have the {*(ﬂamm of fluid therein’
vibrate at high pitch in unison with dia-

aont to veinforee the Iatter,

"’a tr 1{151:11{1{,1' having a {M&‘}hl‘{lﬁi}} Of
demnw gntch 1nclosing n column of fluid of
substantially the suing pitch whereby the
two vibrate in unisen to reinforce each other
and enlarge the aamld affects on the micro-
plmm, | -
. In a transmitter, two dmcg resistance
“-wvnm Means between the sgme, s dia-
p}mwm i connection with one of shig disks,
satd {11‘1]1.“-» being mounted to yvield tﬁﬂ'ethe‘f
with said di upl
tions, and wmeans for rendoring one' of said
-dl‘%}m stationary for the reception of signals.

In a transmitier, two disks, 10»:,151:&1108
1211"‘1‘;111{1‘ means between the same, a dia-
phl"wm i connection with one of said disks,

pl

with said i:zpln apm nnder normal condi-
tions, means £‘(}]}11{1=H{1{] by the operafor’s re-
(‘H‘"hlﬂ‘ civenit for rendering one of said
hsl«ta HILY 1{*1{1111{1 for the reception of <ignals.

dnoa mmmw rest=tanes
means; a chamber in which suid means is
elosely contained, a sou ml receiving
phmmm 3 w-~mw*nm chuthitoer elosed ‘w’ sa1d
Cdiaphiragm, a 1}111&*'“1* between said cham-

tautly siretched by virtue of its
contraciion on (“’H)}IIH}.

wem under normal ‘C(}Hdi—-

{E't"y"lli L

- dia-

85

76

75

80

&5

58

said disks bemg mounted to yield t(}gﬂmer |

100

105

bers,sard diaphragm {'{)ixllillit"l{‘ﬂtIHN‘f‘li‘}Uﬂh |

i the two nmmlwn aapd said pm%u O with

said resistanee means. |
FeSISLA NS

8 In a tvansmitter, ryiwr
means, 2 chamber in whieh =a1d means has
movement as a whole and  vibrates in

response to sound, said chamber being closely
fitted to sand means, a sound recewving dm-
phragm, a resonating chamber closed by said
diapliragm, a partition between said cham-
lwr-« <aid dinphragm communicating throngh
(he two chambers ..-md <A1l p.wim{m with
snidl reststance means.,

O In o deviee for 1{1('011.111“* submarine
sienals, n water tight ease -rﬂap’md to be

‘ﬂ“hllli‘i‘“{"ti. a high pitch diaphragm closing

one side of the s same, & microphone behind
a1 dn[nmf_\,m in operative  connection
therewith, and a resonance chamber, and
means for (‘f?il?l(’{h!]“‘ the resonance chamber
with a {lund supply u!wwlu the flund pres-
stre in sald chamber may bo adjusted, com

Prising an opening in antd enso ltnirfhng nm

110

113
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125
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said chamber, and a closure for said opening,
as described. | .

10. A transmitter comprising a casing
and a diaphragm of definite pitch and in-
closing a column of fluid of substantially
the same pitch with said diaphragm, and
means for regulating the pitch of said fluid
column whereby it and the diaphragm may
vibrate 1n unison to reinforce each other and

10 enlarge the-sound effects on the microphone,

' sald means comprising aii 6pening in said

casing adapted to be connected to 2 source
of fluid under pressure, and a closure theve-
for, as described. |

FREDERICK M. DURKEE.
JOSIAH B. MILLET.

In presence of—
Horace B. Gars,
AwnNie J. CoNversE.
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