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To all whom it may concern. 
Be it, known that we, FEDErick M. DUR 

KEE, of Newton, in the county of Middlesex 
and State of Massachusetts, and Jos AH 3. 
Mi1,1,ET, of Boston, 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 
full, clear, and exact description, reference 
being had to the accompanying drawings, 
forming 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 signaling purposes, while in 
sensitive or practically unresponsive to all 
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 further object of our invention is a 

sound transmitter the sensitiveness of which 
is not impaired by the deadenirs or dampen 
ing effect of variation of water pressure dur 
ing submersion, although the diaphragm be 
in direct contact with the sea water. 
Another object of our invention is a means 

of assuring constant and reliable operation 
of the transmitting microphone by prevent 
ing picking of the 23rbon particies. 

i)ther objects if our invention wiil here. 
in after appear. 
The first object of our invention is based 

upon the principle that sound; in order to 
have the best carrying quality in wafer utust be of high pitch, experience having demon 
strated that sounds of low pitch are distinct 
at short distances of iv. Submarine signal 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 
neutralize and confuse signals, are for the 
imost 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 clearer and conse 
(uently audible with certainty at greater 
distance. 

Our transmitter diaphragm is rendered 
selective iy mounting the same under con 
sideraiole tension. A diaphragm so held 
has substantial vibration in response to 
notes of high pitch only. Our preferred 
method of so mounting and maintaining the 
diaphragm consists in heating the sane, and 
while heated, soldering it at its edges to the 
transmitter casing. The diaphragm being 
thus held unyieldingly at its edges becomes 
extremely taut by virtue of its contraction on cooling. 
By restricting the action of the diaphragm 

to within certain limits, we have accom 
plished another purpose. We are enabled to 
reinforce the action of the diaphragm by 
means of a column of air or other fluid in 
contact there with, and of the same pitch. 
Heretofore where the diaphragm has had 
wide range of pitch, it has been impossible 
to reinforce the same by a coiulun of air ex 
cept perhaps for a single note. This is be 
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 diaphragin of usual type, 
this responding to certain notes only would 
be less desirabie than none at all because of 
the sudden variations in quantity of so inci 
that would result therefron. For these real 
sons, the ordinary telephone transmitter 
iacks the reinforcement feature, but even 
with it, would not be operative to produce 
improved results. 
A common defect of a transmitter when 

put to submarine use is that its action is 
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 
being pressed inward by the water pressure 
ordinarily tends to force together the disks 
between which the carbon resistance varying 
means lies, and, by packing the carbon, to 
cause the responsiveness of the microphone 
to be impaired. Attempt has been made to 
rectify or neutralize the fault by adjusting 
the resistance varying means to operate effi 
ciently when the diaphragm is thus subjected 
to pressure. Such adjustment, however, has 
always been made before submersion of the 
instrument, and for definite pressures only. 
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Consequently the result of any variation of 
the pressure during submersion, such as by 
aising or lowering the transmitter, has been 
to impair the efficiency of the instrument. 
On the entrary, in transmitters of the type 
hereinafter to be described by us, variation 
of the pressure of the water against the dia 
phragna cannot operate to pack the carbon or 
to otherwise injuriously affect the operation 
of the microphone. We have provided 
heans whereby there is relative movement 
of the disis between which the carbon is lo 
'ated, only at the time of receiving signals. 
At other times the disks are mounted to 
yield together in response to water pressure, 
and by so yielding together, to prevent pack 
ing or displacement of the carbon. 
The manner in which we attain the vari 

ous objects of our invention will appear upon 
a more detailed description of the same in 
connection with the accompanying drawings, 
in which 

Figure 1 is a view in sectional elevation of 
our tra sitter. Fig. 2 is a rear view in ele 
Vation of the same with the cover piece re 

Fig. 3 is a plan in sectional eleva 
tion of a modified form of our invention. 

lefel'ring to the drawings, we have shown 
our transmitter case 1 connprised of two sec 
tions, 3 and 4 threaded at 5 to engage one 
another, the joint between the two being 
rendered water tight by a rubber or other 
Washer 6. The transmitter case is supported 
upon the suspension cord 7 by means of an 
extension S threaded to engage the sleeve 9 
on said cold. The sleeve 9 is provided with 
a rubber or other plug or packing 10 for 
tightly holding the suspension cord and pro 
viding a water tight connection there with, 
and this plug is maintained in position with 
in the sleeve 9 by means of a brass washer or 
piece 11. The extension 8 of the casing is 
screwed into the sleeve 9 and into contact 
with the rubber 10 and is so held in place by 
meals of a lock. In it 12 threaded thereon. 

. The suspension cord shown is composed of 

50 

rubber or other elastic or yielding material whereby it may be pulled and jarred with 
out transferring vibration to the transmitter. 
Within the cord are the wires 13 and 13' 
forming the translaitter circuit. These 
wires in order that they may not be injured 
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because of the fiexibility of the cord, and 
that they may not impair the flexibility of 
the cord, are fine. and within the cord are 
more or less coiled or sini ious, so as to have 
sufficient ength to prevent their rupture, 
though the cord be somewhat i.S. O 
stretched. Fron the cord the wires are 
led into the chamber 14 within the transmit 
ter casing. This chamber is f. , the most 
part formect within the piece 3 () he casing 
as shown in the drawing and is closed to the 
water by means of the piece 4. Within the 

s) 
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body or section 3 of the casing is also pro 
vided a second chamber 15. p 
At the outer end of the flange 17 of the 

casing, and closing the mouth of the chain 
ber 15, is a sound receiving diaphragm 18. 
This diaphragm is soldered while expanded 
under heat into its position on the casing, 
and upon contraction is tautiy stretched 
across the mouth of the chamber i5. At the 
center of the diaphragm 18 is supported the 
microphone or resistance varying means 19. 
The resistance varying means itself is within 
the chamber 14, which is just of stificient . 
size to snugly contain the same. The chain 
bers 14 and 15 form within the casing a par 
tition 20. An opening 21 is provided at the 
center of this partition through which the 
support for the resistance varying means ex 
tends to the diaphragm. We have sihown 
this support as consisting of a threaded ex 
tension 22 on the microphone and a screw 28 
fitting within a hole in the center of the 
diaphragm, the two being engaged by a 
threaded sleeve 24 of insulated matelial such 
as hard rubber or ivory, to prevent ground 
ing of the current throish the case. A jock. 
nut 25 prevents the microphone turning or 
becoming loose in the sieeve 24. 
The microphone is shown as comprising a 

cup-shaped member 26, having an out 
wardly turned flange 27. Lying against the 
flange 27 and closing the ...in be 26 is 8, 
disk 28 of mica, or similar materiai. 
disk 28 is retained in place against the 
flange 2 by a clamping ring 29. Support 
ing the disk 28 is the button or member 89. 
This member 30 is perforated as at 30 to 
provide for the support 22, integral with 
the support 22 withiri the microphone cas. 
ing is the plate 31. Secuied to the piste 
31 is a carbon disk 82. Secured to the men 
ber 26 as at 33 is a carbon disk. 34. Between 
the disks 32 and 34 is the resistance varying 
means or granular carbon 35. The disks 32 
and 34 together with the carbon between 
them are closely embraced by a layer 36 of 
filrous material such as cotto; or glass wooi 
which occupies the space betweeii the re 
sistance varying eiements and the circum 
ference or wall 37 of the cup 23. Conduct 
ing wires i3 as shown are attached to the 
cup men liber 26 which is of brass or other 
suitable material, while the wire 3 is at 
tached to the member 30 of sinia; inaterial. 

It is important... that the transmitter cas 
ing in the structure shown by us be perfectly 
water tight. Otherwise the efficiency of the 
resonance chamber will be destroyed by the 
admission of water, and the microphone in 
jured, grounded or short circuited from the 
sane cause. Accordingly as already stated, 
the rubber washer or packing 6 is to prevent. 
any access of the outer water, to the chana 
per 14 through the casing, and the rubber 
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washer or plug 10 to prevent any water 
reaching the chamber through the extension 
S along the suspension cord. In order, how 
ever, to positively insure a perfectly water 
tight casing we have inade provision for 
testing the joints of the same. In Fig. 1 
the member 3 of the casing is shown as hav 
ing a passage or inlet 42 threaded at its 
outer end 43. Threaded to engage and close 
this passage is shown a screw plug 44 the 
héad 45 of which lies in a countersink 46 
in the member 3. Beneath 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 
been assembled and before the instrument is 
ised the plug 44 is removed and the interior 
of the transmitter piaced in communication. 
through the passage 42 with a suitable 
source of fluid inder compression. By this 
means not only is any leak in the casing ex 
posed, but, what is more important, the 
column of air or other fluid within the cas 
ing and in contact with the diaphragm may 
be so adjusted in density or pressure, as to 
act in harmony with the diaphragm when 
vibrating having regard to the depth at 
which the instrument is to be used. When 
the proper relation has been established be 
tween the fluid within the casing and the 
diaphragm the plug 44 is screwed into place. 
Any other insulating fluid may be substi 
tuted for air if desired. 
The structure shown in Fig. 3 is identical 

to that shown in Fig. 1 with the exception of 
the manner in which the microphone is 
mounted within the chamber 14. Whereas 
in Fig. 1 the resistance varying means is of 
the inertia type and is mounted entirely 
upon the diaphragm 18, in Fig. 2 the re 
sistance means, although shown supported 
by the diaphragm 18 as before, is also pro 
vided with a so-called solid back of 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 
39 forked or in the form of a yoke 40 at 
its upper end. This rod is of such a shape 
that it extends upward directly behind the 
member 26 of the microphone casing, the 
yoke 40 loosely embracing the stud 38 on 
the easing. Upon the rod 39 is mounted the 
electromagnet41. In this structure the con 
ducting wire 13 passes through the electro 
magnet, 4} and thence to the casing 26, while 
is wire 13 is attached to the casing men 
; : y : : 

is , , r invention and the 
elements thereof are 

tier by jeans of the "ub 
jor crld . Altio gil 

aerged directiy in tie 
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water, the transmitter is of course equally 
adapted to be immersed in a submerged tank 
of any liquid and to receive vibration from 
the water through the medium of the liquid 
within the tank, as described in U. S. Pat 
ents Nos. 768,568 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 in 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 2asing 26, 
carbon disk 34, carbon 35, carbon disk 32, 
plate 31, extension 22, plate 30, and wire 
13. The ivory or rubber insulating sleeve 
24, as hereinbefore stated, prevents ground 
ing of the current by the diaphragm 18. 
The effect of the cotton fiber or glass wool 
36 is to provide an elastic support or re 
taining means for the 
The cotton has sufficient elasticity to yield 
to any undue pressure or tendency there 
may be to pack the granular carbon, and in 
this way the carbon is maintained in a free 
and sensitive condition. The casing 37. 
closely fitting around the carbon prevents 
the same from suffering deterioration by. 

granulated carbon. 
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virtue of absorbing moisture or exposure to 
...the air. The casing 37 has the further effect 
of maintaining the fibertruly and unyield 
ingly. in place whereby its proper action is 
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. 
As hereinbefore mentioned, the diaphragin 

18 is tautly mounted over the casing and its 
tension is such as to make it especially re 
sponsive to sounds of high pitch. The pitch 
provided for is that at which effective sub 
marine signal apparatus is sounded. The 
diaphragm is but little if at all responsive to 
the noises or sounds of local origin such as 
originate within the ship or receiving Still 
tion itself. or to any other sounds except 
those of the signai bell. The chamber 15 is 
of saic size that the frid coin in therein 

a transmitter is lowered of virates at the pitch to wirich the diaphragi: 
is designed to vitrate. The vibrations of 
the diaphragm and fluid being thus in Syn 
chrony reinforce each other and increase the 
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action of the diaphragm upon the resistance 
varying means. 

it has been stated that the chamber 1- is 
is small as possible to hold the microphone 
and periit (, the pi'oiler action of the sane. 
()ne reason for having the chamber of such 
restricted size is to render the instrument 
compact. . . other season, however, is that 
the chaniel's i4 and 15 are in coal unica 
tion as at 21, and as the 'hile 15 is es 
pecially designed to vibrate with the lia 
phragn, it is desirable not to have its pitch 
affected by continication with a large cl 
unin of fluid such as light be contained in a 
large chaniber 14. 

'ihe structure shown in Fig. 3 is in all re 
spects similar in operation to that show in 
Fig. 1, except in the provision of the tea 
porary solid back hereinbefore described. 
As in the struct are shown in Fig. tle 
microphone casing and its connections are 
all mounted upon the diaphragm 18 by the 
means describeci. In this figure the receiv 
ing circuit may be traced as ollows:--wire 
13, electromagnet 41 casing 26, disk 3-4, 
granular carbon 35, disk 32, plate 31, exten 

The plate 26 is, 
however, of nodific form, being provided 

So 
long as no signal is being received by the 
operator, there is no current in the local cir 
cuit and the microphone yields with the dia 
phragm to the pressure of the olater water, 
the stud 38 slipping freely between the 
prongs of the yoke or fork 40 on the rod 41. 
Upon the establish neit of a current in the 
line by the operator for the transmission of 
signals, however, the magnet li in said cir 
'it is energized, and acting magnetically 
upon tie stud 38 operates it laintai), the 
('asing 26 and carbon disk 34 innovable. 
The movement of the carbon disks 34 and 32 
toward each other in response to sound 
waves is then ney longer relative or differ 
eiai as in the strict ire if Fig. 1, but is 
positive, with the result that the sound ef 
fects in the local circuit are perhaps more 
sharp. 

Aithough the above is a description of the 
most satisfactory embodinent of or inven 
tio inci w known to us, it is apparent that in 
detail the struct tire slow in may be notifical 
without departing from the spirit thereof. 
We are aware of the at ent to aniel 

I)rawlbaugh, No. 540,981, dated June 1 1, 
1895, a discia in the invention therein de 
scribed. 
Having thus fully described our inven 

tion, what we claim and desire to secure ly 
Letters Patent of the inited States is: 

1. In a skie vice for receiving sulinarie 
signals, a water-tight case a lapted to be 
submerged, a high pitch diaphragn) losing 
oile side of the sane, a nie 'oihone yel; it { 

966,584. 

said diaphragm in operative connection 
there with, and a resonance chamber, where 
"by the apparatus is made to transmit sub 
anarine signals of a deii 
cance to otler sounds. 

2. A ti'aasmitter having a diaphragan se 
cured thereon while expanded under heat 
and held tautly stretched by virtue of its 
contraction on cooling. 

85 

site pitch in prefer. 
t 

3. A transmitter having a diaphragm ar 
ranged to vibrate at high pitch, a chamber 
closed by said diaphragm, said chanalyer of 
a size to have the contin of ?iuid therein 
vibrate at high pitch in unison with dia 
phragh to reinforce the latter. 

4. A translaitter having a diaphragm of 
definite pitch inclosing a column of fluid of substantially the saile pitch whereby the 
two vibrate in nison to reinforce each other 
and enlarge the sound effects on the micro 
phone. 

5. In a transmitter, two disks, resistance 
varying means between the same, a dia 
phragm in connection with one of said disks, 
said disks being mounted to yield together 
with said diaphragan under normal condi 
tions, and means for reindering one of said 
disks stationary for the reception of signals. 

{i. In a transmitter, two disks, resistance 
varying means between the same, a dia 
phragm in connection with one of said disks, 
said disks being no inted to yield together 
with said iiaphragm under normal condi 
tions, means controlled by the operator's re 
ceiving circuit for rendering one of said 
disks in yielding for the reception of signals. 

i. in a transin it tel', '('sistance varying 
maa is a chaliber in which said means is 

phraga, a i'est a ting chali)ir closed loy said 
diapiniaga, a partition between said cham 

said 'esistance means. 
S. in a raisinitter, resistance varying 

leans, a chamber in which saiti unea is has 
movement as a winole aal viliates in 
response to sound, said chamber being closely 
fitted to said lens, a sound receiving dia 
phragm, a resonating chamber closed by said 
diaphragin, a partition between said cham 

tler's, said dial ragn ('nin unicating through 
the two chanisers and sail partition with 
said 'esistice heals. 

9. In a tie vice for receiving submarine 
signals, a water tight ease adapted to be 
submerged, a high pitch diaphragm closing 
one side of the sane, a microphone behind 
said diaphragm in olei'; five connection 
the ire with, and a resola 'e claimber, and 

e; its for connecting the 'esotance chanber 
with a fluid supply whereby the fluid pres 
sure in said chamber may be adjusted, coin 
prising an opening in said ease leading into 

closely contained, a sound receiving dia. 
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bers, said diaphragm conna thicating through 
the two chambers at said partition with 
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said chamber, and a closure for said opening, said means comprising an opening in said 
as described. casing adapted to be connected to a source 

10. A transmitter comprising a casing of fluid under pressure, and a closure there 
and a diaphragm of definite pitch and in- for, as described. 

5 closing a column of fluid of substantially aurara - 
the sine pitch with said diaphragm, and FERESSMERKEE, means for regulating the pitch of said fluid J. L. 
column whereby it and the diaphragm may In presence of - 
vibrate in unison to reinforce each other and HoRACE B. GALE, 

10 enlarge the sound effects on the microphone, ANNIE. J. CoNVERSE. 


