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To all whom it may concerm:

Beitknown that1, AUGUST HERMAN SKOLD,
electrician, a subject of the King of Sweden
and Norway, and a resident of Ostgotagatan
32, Stockholm, in the Kingdom of Sweden,
have invented certain new and useful Im-
provements in Microphones, (for which pat-
ents have been granted as follows: in Sweden
October 27, 1896, No. 8,998; in Germany
November 20, 1897, No. 105,002; in France
March 4, 1898, No. 275,579; in Belgium March
4, 1898, No. 134,161; in Austria February 7,
1899, No. 49 /1,811; in Hungary March 7,
1898; No. 12,633; in Great Britain March 7,
1898, No. 5,590; in Switzerland April 2, 1898,
No. 16,478; in Norway April 27, 1898, No.
6,686; in Spain July 18, 1898, No. 22,735; in
Italy June 30, 1898, Vol. XXXV, 48,441,
XCVII, 2295 in Portugal March 11, 1899, No.
2,841; in Denmark February 3, 1898, No.
2,039, and in Finland May 20, 1898, No. 840,)
of which the following is a specification.

Asthe telephone finds a more extensive use
the need is more keenly felt of obtaining tele-
phones which in their action are perfect and
as nearly independent of the length of the
line-circuit as possible. The telephones or-
dinarily employed are influenced by the re-
sistance of the line between the respective
apparatuses to the current passed through it,
and the magnitude of this resistance has led
to the introduection of an induetion-coil for
increasing the tension of the current, and
thereby overcoming said resistance. It has
also been proposed to employ two spring-ac-
tuated contacts bearing upon the telephone-
diaphragm and located in series in the cir-
cuit for the purpose of forming several clos-
ing ares, and thus increasing the intensity of
the carrent fluctuations and the distinetness
of the speech transmitted, and it has also
been proposed to provide a microphone hav-
ing two diaphragms with two contacts at each
diaphragm connected in series. My inven-
tion relates to this general class of micro-
phomnes provided with contacts of granulated
carbon, having in view the overcoming of the

. resistance inlong line-circuits without the aid
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of an induction-coil. :

To this end the invention consists in pro-
viding an instrument having a single dia-
phragm with a plurality of carbon contacts sit-

nated adjacent to one face of sdid diaphragm:
Nowit isunderstood thatthe greater the pres-
sure of the microphone-diaphragm against a
carbon contact the less will be the resistance
to the passage of the current and the greater
will be the flow of the current through the
circuit, which current causes the attraction
of the diaphragm of the receiver to its mag-
net. As the resistance in a long circuit may
equal or even exceed that of a single contact
the resistance of the circuit will decrease, the
influence exerted on the electromagnet of the
receiver by the currentimpulses passing at the
pointof contactin the microphone,there being
therefore but a slight difference in the influ-
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ence of successive impulses, whereby the

sounds become indistinet or even inaudible.
My invention obviates this difficulty by in-

creasing the difference between the maximum’

and minimum resistance of the contact in the
microphone, thereby decreasing the influence
of the resistancein theline-circuit. Asstated
above, this object is attained by providing a
plurality of places of contact in the micro-
phone arranged in series in the circuit with
the receiver and at one face of the same dia-
phragm. No local battery and induetion-
coil is needed with my mierophone, the cur-
rent being sent from a battery or generator
common to the entire set of lines to the elec-
tromagnets of the receivers. As the several
places of contact are in series and situated at
the same face of thediaphragm, the resistance
will be decreased or increased over a single
contact as many times as there are contacts
in the series—that is to say, the influence of
the motion of the diaphragm will be inereased
as many times as there are contacts in the
series.
the current impulses transmitted will be cor-
respondingly inereased and the effect pro-
duced on the diaphragm of the receiver will
consequently be much more powerful.

In the accompanying drawings, which illus-
trate an embodiment of the invention, Fig-
ure 1 is an axial section of the microphone,
taken at line «’ in Fig. 2. Fig. 2 is a section
at line #? in Fig. 1, showing the grouping of
the contacts. Fig. 3 is a view of the inner or
contact side of the diaphragm. Fig. 41isa
diagrammatic view illustrating the principle
of construction and the line connections,

The differences in the strength of
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Fig. 5 is a perspective view of the carbons
debached but grouped together.

The dlagmmmame view, Fig. 4, is deswned
merely to illustrate the pnnexple of construc-
tion and the line connections. D represents
the diaphragm of the microphone; I, theline;
B, the battery; R, a receiver, and ¢, ¢%, 3,
¢t, and ¢® granular carbon contacts of the
microphone. The contacts ¢® and ¢® are con-
nected together at d' and the contacts ¢!
and ¢° are connected together at d>. On the
inner face of the diaphragm and insulated
therefrom are two contact-plates p’ and p?
which serve to connect, the former the car-
bons ¢’ and ¢?® and the latter the carbons ¢®
and ¢, A contact-plate p® on, but not insu-
lated from, the diaphragm D connects the
carbon ¢® with the line, the carbon ¢’ being
connected with the lice at the other side of
the generator or battery B.

It should be understood that the contact-
plates p', p% and p® in Fig. 4 are in reality
pieces of tin-foil secured to the diaphragm D.
They are represented, for better iilustration,
quite thick in this diagrammatic view.

Referring now to Figs. 1, 2, and 3, which
show a practical construction of the miero-
phone, C is the casing of the instrument,
within which is a disk e, of ebonite orthe like,
on which are mounted.the several carbon con-
tacts shaped so as to be grouped compactly.
The central contact ¢’ is cireular and con-
nected with the line through a suitable bind-
ing-post b. The contaects ¢? and ¢® are seg-
mental and connected integrally by the tied'.
The contacts ¢t and ¢® are also segmental and
connected integrally by thetie d®>. The group
of carbons is encircled by an insulating-band
of felt f, thecentral contaect ¢’ is encireled by
an insulating-partition of felt f/, and the seg-
mental masses of granular carbon are sepa-

 rated by radialinsulating-partitions of felt f?
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and 73, the latter of course only extending
down to the integral ties which connect the
adjacent carbons. These felt partitions also
gervetoboxinorconfine the segmental masses
of carbon granules. The contact-plates on
the diaphragm D are seen in Fig. 3. It will
be understood that the insulated plate p’ con-
nects the carbons ¢’ and ¢?, the insulated plate
p* connects the carbons c®and ¢!, and the non-
insnlated plate p® connects the carbon ¢® with
the diaphragm and line. Thus the series of

five carbon contacts are connected in series

with the line.

“spirit of my invention.

664,904

Obviously the number of the earbon con-
tacts may be varied, and they may be differ-
ently arranged without departing from the
To obtain practical
results, however, the contacts must be of
granular carbon.
I have employed the same letters of reference
in the diagrammatic view, Fig. 4, as in the
otherviews, and from this diagrammatic view
it will be seen that the current entering at

For the sake of clearness-
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the binding-post b passes through the ele- -

ments ¢, p', ¢4 d', &, p*, ¢, d? &, and @@ to
the diaphragm D, and thence to the line L.

Obviously the contact-plate p° may be con-
sidered as an integral part of the dla,phmvm
D or the actual duphuwm itself.

Having thus described my invention, I’

claim—
1. A microphonehavingasinglediaphragm
and a plurality of contacts at one face of said
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diaphragm, said contacts being of granulated

carbon and in series with the diaphragm and
line, substantially as set forth.

2. A microphonehavingasinglediaphragm
bearing contact-plates on oue face, and a plu-
rality of granulated carbon contacts in series
with the diaphragm and line and situated ad-
jacent to said contact-plates, substantially as
set forth.

3. In a microphone, the combination with
the case of the instrument the diaphragm D
therein, and the contact-plates p', p?, and 9%,
of the central carbon contact ¢’, and the seg-
mental earbon contacts ¢?, ¢%, ¢t aind ¢® grouped
around the contact ¢’ and properly insulated,
said carbon contacts being connected in series
in the line, substantially as set forth.
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4. The combination with the case of the -

microphone, of the diaphragm D mounted-

therein, the line, inclading a generator and
the said diaphragm, the contact-plates p’ and
* mounted on the inner face of the dia-
phragm and insulated therefrom, the contact-
plate %, mounted on but not insulated from
the dlaphl agm, and the carbon contacts ¢, ¢?,
¢, ¢t and ¢® in t,he case and connected up in
series with the diaphragm and generator, sub-
stantially as set forth. '

In witness whereof I have hereunto signed
my name in the presence of two subseribing
witnesses. , .

AUGUST HERMAN SKOLD

Witnesses:

ERNST SVANGVIST,
E. HERMANSSON.
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