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i {LZZ whom it may concer:
- Be it known that we, JAMES TARBOTTON_

ARMSTRONG, a subject of the King of Hng-

King of Sweden and Norway, both residing

at London, England, have invented certain.
new and useful Improvements in Systems of
Electric Communication; and we do hereby

declare the following to be a full, clear, and
exact deseription of the invention, suc¢h as
will enable others skilled in the art to whieh
it appertains to make and use the same. .
Our invention relates to receiving appara-

tus adapted for use with systems of electrie’

communication such as that described in our
application for United States Letters Patent,

Serial No. 92,633, filed February 5, 1902, and

has for its ob;;eet to pwwde means whereby
signals attuned to a given piteh may be re-
coived without interference by other differ-

ently-attuned signals and means whereby a

relay may be actuated by the reeewed sig-
nals.

In earrying out our invention we employ a
telephone which is actuated by the received
electric impulses and whose vibrating dia-
phragm is caused to actuate a mlerophone lo-
cated in a sound-proof chamber, in which is
also located a sensitive flame whose well-
known property Is that it is shortened when
the air is vibrated, such as in the case when
sound is pr odueed Above the flame is ar-
ranged a wire, preferably of platinum, at
such a height as to be within the flame when
the latter is of its normal length, but outside
it when the sald flame is shortened in the man-
ner described. Preferably the wire above
referred to is fine, so as to cool quickly when

the flame is shortened and to be heated

quickly when the flame is longer. This wire
forms part of a local circuit provided with a
convenient source of energy and a relay,

which is actuated when the electric resistance

of the said wire is sufficiently lowered by a
fall in 1ts temperature, while the circuit eon-
trolled by the relay is opened when the flame
again heats the said wire, whose resistance
rises with its temperature, as is well known.
In some cases the sensitive flame is-located

go in aninner tuned chamber of tubular or otner

riod equal to or in harmony with its own pe-
riod. With such an arrangement the relay
will only be operated by impulses of a defi-
nite pitch or in harmony therewith.

We will now more particularly describe our
invention, reference being made to the aceom-
panying diagmmmatic dmwings, in which—

Figure 1 shows one form of our receiving

apparatug adapted to operate a relay. [Iig.
2 shows a tuned receiver adapted to aperate

a relay in seetional elevation, and Fig. 3 18 a
parual plan thereof in whleh the cover and

i its supported parts are removed.

According to the arrangement shown in

Fig. 1 the reeewed 1mpulses energize a tele-

suitable form, which excludes all sound-vi- |
brations but those of a definite piteh propa-
gated in itself by external impulses of a pe-
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phane-magnet ¢, whose varying field vibrates

a diaphragm +. This diaphragm  bears
against carbon granules or the like s, con-
tained in an insulating- holder 7, provided
with a metallic or other condueting-bottom

u, from which electrical connection is made

with a telephonic receiver v, having 1In ¢ir-

cuit with it a local battery w and the first-
mentioned diaphragm 7, whose vibrations by

varying the pressure upon the granules cause
a fluctuating current of greaterstrength from
the local battery to flow through the ftele-
phone v, whose diaphragm is wgarously vi-
brated and considerable sound produiced.
We may, however, employ any other suitable
form of mlcrophome receiver.

When it is desired to operate a relay, the
diaphragm of the telephone v or of two or

more similar telephones arranged 1n c¢ircuit
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is or are located in achamber «, in which a

sensitive flame ¥ is also located. Above the
flameis arranged a wire 2, preferably of plati-
nuin, at such a heightas £0 be within the said
flame when the latter i of its normal length,

but outside it when thesaid flameisshortened
in the well-known manner. Preferably. the

wire z is fine, sothat it may be rapidly heated

and cooled by the behavior of the flame. The
wire z forms part of an electric circuit 1,

provided with a battery 2, which actuates a

relay 3 when the electrm resistance of the
sald wire 2 18 sufﬁclently lowered by a fall in
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1ts temperature, the said relay - circuit be-
ing again opened when the flame again heats
the wire z, whose resistance rises with its
temperature as 1s well known.
Accordingtothe arrangementshownin Figs.
2and 3 and as indicated by dotted linesin Fig.
1 the sensitive flame 7 is located within an
inner tuned chamber 4, of tubular or other
suitable form, which exeludes ‘all sound-vi-
brations but those of a definite pitch propa-
gated by itself. Thus a relay so constructed
will only be operated by transmitted im-
pulses of a definite pitch. According to this
construction the tuned chamber 4 is sup-
ported by thedepending legs 5 within an outer
iron chamber 6, upon which the telephone-
magnets v* " act to produce sound. These
magnets are of horseshoe pattern and have
permanently - magnetized steel cores V* V3,

upon which the coils are wound reversely, so

that when a current is passing in a given di-
rection the field of one of the magnets will
be sirengthened and the other weakened.

The 1ron chamber 6 1s cony eniently sup-

ported by the outer chamber x, in which are
located the telephone-magnets v* v. These
magnets are secured to a ring v*, which is in
turn attached to the chamber « by scerews 2°.
The gas-jet 1s located in the lower part of the
chamber «, where it is surrounded by double
walls, which are provided with perforations
s0 arranged as to Insure a uniform supply of
air to support combustion. The chamber x
is provided with a cover &', which supports
on insulation the relay connections [, to
which 1s attached the variable resistance z.
By means of one or more relays operated in
this or any other well-known or convenient
manner it is obvious thattelegraphicor other
apparatus or mechanism 7 may be operated
or controlled. |

What we claim as our invention, and de-
sire to secure by Letters Patent, is—

1. An apparatusfor receiving electrical im-
pulses consisting of a microphonic receiver
havingsuitablegroundconnectionsandadapt-
ed to control the supply of current from a lo-
cal source to one or more telephonic receivers
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located within a chamber containing a sensi-
tive flame above which 18 located a platinum

| or other suitable wire forming part of a lo-

cal cirenit whose resistance is controlled by
the length of the said flame which 18 regu-
lated by the received impulses and a relay-
closing device therebv operated, substantially
as described.

2. Anapparatus for receiving electrical im-
pulses consisting of a mlcrophome receiver
havingsunitablegroundconnections,andadapt-

ed to control the supply of eurrent from a lo-

cal source toone or more telephonic receivers
located within a chamber containing an in-
ner tuned chamber within which is a sensi-
tive flame, above which is located a plati-
num or other suitable wire forming part of
a local circuit whose resistance 1s controlled
by the length of the said flame which 18 regu-
lated by the received impulses and a relay-
closingdevice thereby operated substantially
as described.

3. Anapparatus for receivingelectrical im-
pulses consisting of a microphonic receiver
havingsuitablegroundconnectionsandadapt-
ed to control the supply of carrent from a lo-
cal source to one or more telephone-magnets
located in a sound-proof chamber, whose vary-
ing fields cause the iron walls of a centrally-
located chamber to vibrate and - produce
sound, the said chamber containing an inner
tuned chamber within which is a sensitive
flame above which 1is located a platinum or
other suitable wire forming part of a local
circuit whose resistance is controlled by the
length of the said flame which is regulated

by the received impulses and a relay-closing
device thereby operated substamlally as de-

seribed.

In testimony whereof we have signed our
names fo this specification in the presence of
two subscribing witnesses.

JAMES TARBOTTON ARMSTRONG.
AXEL QRLING.

-l

Witnesses: |
ALFRED NUTTING,
FrREDK. L. RAND.
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