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To all whom it may concern: 
Be it known that II, FRANCIS BLAKE, of 

Weston, in the State of Massachusetts, have 
invented certain new and useful Improvements 
in Speaking-Telephones, of which the follow 
ing is a specification. 
My said improvements relate to that form 

of transmitting-telephone in which the undula 
tions or variations in the strength of an electric 
current necessary for reproducing Sounds in a 
receiving-instrument are produced by varying 
the resistance of the circuit through changes 
of pressure between two electrodes of the cir 
cuit. 
As heretofore constructed, one of the elec 

trodes in such instruments is held in fixed po 
sition, while the other, being free to move to 
some extent, is constantly held in contact with 
such fixed electrode, and is pressed against 
it with greater or less force by the vibrations 
of the diaphragm with which it is connected. 
In using an instrument of this form, it has 
been found necessary to adjust the initial static 
pressure between its electrode with great care 
and delicacy, in order to secure such a varia 
tion of resistance between them under the wi 
brations of the diaphragm as will enable the 
current to reproduce in a receiving-instrument 
the sounds which fall upon the transmitting 
instrument. When such an adjustment has 
been secured it is easily disturbed by slight 
causes, such as a change in the temperature of 
the instrument or a trifling movement of some 
of its parts in relation to other parts. 
By my inventions the proper adjustment is 

easily secured, and is not liable to be disturbed 
in the practical use of the instruments. I sup 
port both electrodes in such a manner that 
they can move freely with the diaphragm. 
One of them may be attached directly to and 
be supported by the diaphragm; but I prefer 
to support it in contact with the diaphragm, 
but by an independent support. The other 
electrode is supported so asto nnove freely, 
but is made so heavy, or is so weighted, that 
by its inertia it will offer a resistance to the 
slight and quick vibrations of the diaphragm, 
which will give a varying pressure between 
the electrodes and a consequent change in the 

resistance of the circuit. This second elec 
trode is so supported that the initial static 
pressure between the two will not be sensibly 
affected by a change of temperature within 
the ordinary range of temperatures to which 
such instruments are exposed. It is on the 
end of a spring the other end of which is con 
nected to a lever, by means of which the proper 
initial pressure between the electrodes and 
against the diaphragm is obtained. 
The manner in which I construct instru 

ments embracing my invention is shown in the 
drawings hereto annexed, in which 
A represents a box or casing, in which the 

mechanism of a telephone embracing my im 
provements is inclosed. This mechanism is, 
for convenience, attached to the cover or top 
of the box A. 

Figure 1 is a plan of the mechanism attached 
to the top or cover of the box. Fig. 2 is a sec 
tion of the box and mechanism, taken through 
the middle ola the doted line 0c ae of Fig. 1, and 
showing one of the screw-cups for making con 
nections with the exterior circuits. Fig. 3 is 
a cross-section of the box and mechanism on 
the dlotted line ac? ac? of Figs. 1 and 2, and shoW 
ing the screw-cups for making connections with 
the exterior circuits. 
B represents a metal ring or frame for hold 

ing the mechanism of the telephone. It is 
screwed to the cover A', as shown, and has 
two ears, B' B°. On the inner surface of the 
ring B is a narrow ledge or lip, b, on which 
the disk or diaphragm C is placed. This dia 
phragm is formed, as usual, of a thin iron plate. 
A lining of paper or other suitable material is 
placed between it and the ledge or lip, and it 
is held in place by two springs, DD, attached 
to the metal rim or ring B, with their free ends 
pressing upon the back of the diaphragm, near 
its center, so as to hold it against the ledge. 
Thin pads of rubber, at a, are placed between 
the ends of the springs and the diaphragm. 
By this method of holding the diaphragm in 
place it is less liable to be distorted by a change 
of temperature than when held wholly at its 
circumference. 
The centerofthering and diaphragmisplaced 

opposite the orifice E in the cover A', through 
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which the sounds enter the instrument. On 
the other side of the diaphragm, and at its Cen 
ter, is placed one of the electrodes. It is a small 
metal bar, e, one end of which rests against the 
diaphragm. The other end is brought nearly 
to a point and is in contact with the other elec 
trode, e/. Itis desirable thatit should beformed 
of or plated with some metal like platinum or 
nickel, which is not easily corroded. It may 
be attached directly to the diaphragm; but I 
prefer to support it independently, as shown, 
upon a light spring, c, which tends to press it 
away from the diaphragm and toward the op 
posite electrode. This method of Supporting 
the electrode insures its contact with the other 
electrode under some circumstances, when oth 
erwise they would be liable to be separated and 
the circuit broken. The other electrode, e', is 
formed on a weighted spring, d, which is sup 
ported on an adjusting-lever, F, by which the 
tension of the spring is regulated. This Spring 
must be stronger than the spring c which sup 
ports the electrode e, and from its greater 
strength it tends to keep the electrode e in con 
tact with the diaphragm. It is made of a piece 
of a common watch-spring, and it carries at its 
free end a Weight, (1, heavy enough to check 
very greatly the rate of vibration of the spring. 
This weight may be of metal, which may serve 
directly as the electrode; but I have obtained 
better results by applying to it, at the point of 
contact with the other electrode, a piece of gas 
coke or a hard-pressed block of carbon such 
as is used for electric lights. The employment 
of the coke or carbon does not, however, con 
stitute a part of any of my inventions further 
than it contributes a portion of the Weight car 
ried by the spring. If the Weight is a non 
conductor, as it may be, there must be a me 
tallic conductor between the carbon or other 
electrode used and the spring or some other 
part of the circuit. The weight must be pro 
portioned to the stiffness of the spring, a stiff 
spring requiring a heavier weight than a weak 
ET OG 
The adjusting-lever F, to an arm of which 

one end of the Spring d is attached, is a stiff 
bar, connected at one end by a stiff spring, i, 
to the ear B of the ring B. The other end 
rests upon an adjusting-screw, G, placed in the 
ear B' on the opposite side of the ring. The 
spring j tends to force the lever F away from 
the diaphragm and against the adjusting 
screw G. The ear B', supporting the adjust 
ing-screw G, is drilled and slotted, as shown 
in Figs. 1 and 2, to prevent the screw from 
wearing loose. The part of the lever F which 
comes in contact with the screw is inclined to 
the axis of the screw, as shown, so that when 
the screw is forced inward it will press the le. 
vertoward the diaphragm, and when it is with 
drawn the lever will, by the tension of the 
springi, be forced away from the diaphragm. 
The outer end of the screw extends into a hole, 
l, through the casing, and is fitted to receive 
a key, by which it can be turned to adjust the 
lever to a desired position. 

250, 127 

The pressure between the two electrodes 
and against the diaphragm obviously depends 
upon the position given to the adjusting-lever 
by the adjusting-screw G; but it is obvious 
that as this pressure can be increased or di 
minished only by increasing or diminishing the 
tension of the spring d, the changes in the 
pressure by turning the screw will be much 
less rapid than they would be if the electrode 
Were acted upon directly by the lever or the ad 
justing-Screw. Hence a proper adjustment of 
the initial static pressure between the elec 
trodes can be much more easily obtained 
through the agency of the spring d than with 
out it. It will also be easily seen that this 
pressure will not be sensibly affected by any 
slight change in the position of the electrodes 
which might arise from the expansion or con 
traction of any part of the apparatus under a 
change of temperature. On the other hand it 
will be seen that if the diaphragm is thrown 
into the rapid but slight vibrations caused by 
sounds, the spring alone would yield to them 
so readily as to give but little change of press 
ure between the electrodes within the range of 
the vibrations; but by reason of the inertia of 
the Weight, the tendency of the spring to foll 
low the vibrations of the diaphragm will be 
checked, and a greater range of pressures be: 
tween the electrodes will be obtained. At the 
same time it is easy to see that the changes of 
pressure will be very different from what they 
would be if the electrode was supported rigidly 
and could not yield to the movements of the 
diaphragm. 

For convenience in construction, when enn 
ploying the independent spring c for the pur 
pose stated above, I attach it to the same arm 
of the adjusting-lever F to which the spring 
d is attached, and separate the two springs c 
and d by a piece of insulating substance, r; 
but the spring c might be attached to any con 
venient portion of the instrument, if properly 
insulated. 
The wires for connecting this transmitting 

instrument with the receiving-telephone are 
marked v and c'. I have, however, shown 
them as connected with the primary circuit of 
an induction-coil, I, in connection with which 
S and s are the screw-cups leading to the bat. 
tery, whiles's are screw-cups for connecting 
the line-wires with the secondary circuit of the 
coil I. 
The use of the induction-coil is not essential, 

and the wires v 2.0' may go at once to the re 
ceiving-instrument. 
directly with the spring-arm c of the electrode 
e, as shown in Fig. 2. The wire w is connect 
ed with one of the ears of the ring B, as shown 
in Fig. 3, which is in metallic connection with 
the electrode e' as shown in Fig. 2. 
In applications already pending for patents 

for improvements in speaking-telephones, the 
first of which was filed January 3, 1879, I have 
described and shown precisely the same instru 
ment herein described and shown. The object 
of the present application is to secure, by a 

The Wire it is connected . 
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division of the said application of January 3, 
1879, a separate patent for the device employed 
in said instrument for the adjustment of the 
outer electrode, e', whereby the initial press 

5 ure between the two electrodes is determined. 
All other inventions made by me and embod 
ied in said instrument are herein disclaimed, 
since they form or will form the subject-mat 
ter of claims in the said other applications, or 

Io in still further applications filed herewith or to 
be filed hereafter. 

There claim 
In a speaking-telephone, the combination of 

the lever F with the spring d, electrodes e and 
e', and diaphragm C, and means for adjusting I5 
the said lever, substantially as described, the 
said spring di carrying the said electrode e', 
and the said lever, by its means of adjustment, 
adapted to regulate the tension of the said 
spring d, and thereby the initial pressure be- 2 O 
tween the two electrodes and against the dia 
phragm. 

EFRANCIS BLAKE, 
Witnesses: 

JoHN H. ROBERTs, 
A. S. TWITCHELI, 


