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To all whom i may concern:

Be it known that I, SwMeY {3uoRGE
Browy, a subject of the King of Great Brit-
ain, residing at 4-Great V¥inchester strveet,
in the city and county of Lendon, England,
have invented certain new and useful Tm-
provements in Telegraphic Relays, of which
the following is a specification. ’

This invention relates to telegraphic re-
lays for use especially with submurine cables
and provides a simple and readily adjust-
able type of apparatus whichh greatly mag-
nifies the impulses received from the cable
and is sensitive to minute changes of current.

According to my invention the relay cur-
rents are produced by means of a small
thermo-electric  couple the junctions of
which are subjected to variations of temper-
ature under the control of the currents in
the cable circuit. In one arrangement the
two junctions of the couple are balanced be-
tween- bwo sources of heat, preferably small
flatnes, in such a manner that a change of
position of the couple (which may be car-
ried on a swinging arm controlled by the
cable circuit) or an alteration of the flames
causes a large difference of temperature to
be set up between the junctions, a current

being thus gencrated which operates a

syphon or other recorder in the relay cir-
cuit. A single flamé or other sonrce of heat
may also be used, placed between the juiic-
tions, and either the couple may be con-
trolled by the cable currents or the heat
couree moved or otherwise varied. I may
also use the reverse method of maintaining
the junctions normally ‘hot and applying a
variable means of cooliag, such as small jets
of cool air into which one or other of the
junctions may move under the control of the
cable currents.

In order that my invention may be clearly
understood and rveadily carried into effect I
will now proceed to deseribe the same more
fully with reference to the accompanying
drawings in which —

Figure 1 is a general dingrammatic view,
shown in perspective, of an ar rangement of
receiving and recording apparatus embody-
ing one form of my invention. Figs. 2,34,
and 5 ave diagrams illustrating three modi-
Geations of the relay. Fig. 6 shows a device
for obtaining a small steady flame from
methylated spirit or other light liquid fuel
Fig. 7 shows a method of controlling two
fiames to produce differential variable heat-

eally in Fig. 1, the receiving coil A controls

ing of the junctions, and Tigs. 8 and 9 show

modifications for use with cooling jets.

A is the receiving coil mounted between
the poles of the magnet @ and placed in the
cable circuit. :

B is the thermo-electric couple. .

C is the source of heat for the junctions b
of the couple. '

D is the recorder, of any suitable descrip-
tion, placed in the circuit of the thermio-
elettric couple,

In the arrangement shown diagrammati-

1
the movements of the thermo-electric couple
BB through an arm o’ connected to a fiber X
stretehed between light springs e, which are

adjustable in strength and position. This
stretched fiber is attached tc a very light

frame composed of two fibers b’ connecting
call -alaminum plates 2* which ave sus-
pended from a fixed part of the apparatus
by the fine wires 0* at the top and bottom.
Gn one of the plates 0% is an arm b carvy-
ing the couple B, the arm being in the form
of a fine glass tube (of siphon glass) cay
ing the wires connecting the couple o tne
recorder D. The fiber 1 is attached to &
middle of one of the frame fibers " and
swinging movement of the arm a’. of the re-
ceiving coil causes the fiber I to move lon-
gitudinally and transmit the motion through
the light fiber frame and arm b* o the cou-
ple B3. The couple I3 may, however, be car-
vied directly by an arm on the coil A.

1 BNy

The source of heat C for the couple con-
sists of two small flames slightly farther
apart than the junctions b so that the latter
outside the surfaces of

are normally just
the flames and any movement of the cou
due to the swinging of.the arm b* plun
one or other of the junctions into the
border of its adjacent flame, while the op-
posite junction moves away from ite Hame
into a somewhat cooler zone, The ‘heating
{lames are obtained from the spirit lamp ¢
carrying the two wick tubes ¢ and accu-
rate adjustment of the flames may be ob-
tained by springing apart the tubes ¢’
These ure provided with the transverse
serew connection ¢@ having a. small milled
head or other device which is turned to foree
the tubes apart, or to ‘allow them to ap-
proach each other, until the distance batween
the flames C is adjusted to give the best
result. : '
All' the moving parts of the relay are
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made’ as light as possible by usihg siphon
glass tubes. (preferably about 4’/ in length)
for the arms and fibers for thé connections

so that the cable currents have only a.very
small mass to move. The lag of the relay

is reduced to a minimum for this reason and
also for the. reason that the thermo-electric
junctions are so small that they respond al-
most- instantly to the large changes of tem-
perature dependent on their movements.
The lamp employed may be supplied, with

‘absolute alcohol in order to obtain a steady

" flame, or ordinary methylated spirit or other
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more or less impure light fuel may be used

'if burned as a vapor. To allow of the.use

of impure spirt without affecting the steadi-
ness of the flame I may provide the end of
the wick tube ¢’ with a simple vaporizing
device such as is shown in Fig. 6.  This con-
sists of ‘a_small chamber ¢* carrying a ‘¢op-
per spiral ¢* the end of which extends up
into the flame C.  The wick ¢ is shown just
projecting from the end of the tube ¢’ and
the copper wire conducts sufficient heat
down to the tube to vaporize the spirit and
£ill the chamber ¢%. Spitting caused by wa-
ter or other impurity is by this reason avoid-
ed and the flame remains steady.

Fig. 2 shows in detail to a larger scale a
miethod of mounting a number of couples B

.upon the arm &* or an equivalent arm on the

receiving coil A of Fig. 1.. The platinum
leading wires 5% pass one through the bore

- of the fine tube constituting the arm and
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- ried directly on the receiving coil A) and-
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the other along the surface. The thermo
elements may be of platinum and platinum
iridium (20% iridium) wire of about .001”’
diameter, fused on opposite sides of the tube
0* and united at their ends. ¥Flat flames C

.nay be employed if preferred, in order to-

provide for a substantial number of thermo-

‘electric couples side by side.

- In Fig. 8 the heating element C is in the
form of an electrically heated filament,
leading wires ¢® passing along the swinging
arm ¢’ (shown 1n this illustration as car-

connecting the filament with the battery c®.
An adjustable resistance ¢® may be placed
in the cireuit to regulate the temperature
of the. filament C.  The thermo-pile B’,
composed of a series of couples, is stationary
and the movement of the heated filament be-
tween the iwo sides of the thermo-pile pro-
duces the relay currents| which affect the
recorder D,

In Fig. 4 the arrangemdnt is broadly simi-

lar to Fig. 3, but instead of the arm ¢

carrying a heating filament it carries a small
gauze or perforated hood ¢'° sitnited im-
mediately over the end of a gas jet ¢'* as

shown in detail in Fig. 5. The gas is not-

ignited unti} it pesses through the hood ¢
so that the flame C is separated from the jet
by the hoq/d and any change in position” of

1,058,541

the latter alters the position of the flame.
The flame is therefore moved to one side 61
the other by the impulses affecting the coil
A -and- the thermo-pile, which just clears the
flame in its normal position, is unequally
heated at each impulse. In both Figs. 3 and
4 the swinging arm ¢” may be controlled by

the 'stretchied fiber  and “frame device of

Fig. 1. : :

. In Fig. 7 the heating element C is' com-
posed of two flames as’'in the arrangement
first ‘described, but instead of moving the
couple the flames are controlled so -as to
vary their height.. ' For this purpose a Bun-
sen burner is used comprising a gas jet ¢'*
over which is the double burner ¢** having
air holes ¢**. Immediately over the gas jet is
a Mica or other very light swinging plate
¢'® which deflects the flow of gas to one side
or the other as it swings. - In its normal cen-
tral position the gas flows equally to the two
wings of the burner, but any movement of
the plate ‘¢*° partly interrupts the flow of
gas to the side to which the plate swings and
causes most of the gas to be deflected to the
other.side. One flame is then considerably
enlarged and the other shortened, as shown
by the: dotted lines, and the thermo-electric.
couple which has its terminals just outside
the flames when the latter are of equal size
would then -have one terminal: within the
border of the large flame and the other at
some distance from the smaller flame. If
the swinging plate ¢** is placed under the
control of the cable circuit by connecting it
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to an arm on the receiving coil or by any.

- k3 .
other convenient means, unequal heating of

the terminals of the couple would take place

at each impulse received from the cable.

I may arrange the relay so that one only
nf the junctions of fthe couple or one side
only of the thermopile is subjected to varia-

tions of temperature. In any case the mo-

mentary differential heating of the junc-
tions is sufficient to produce a current in the
relay circuit greatly in excess of that neces-
sary to move the operative parts under ‘the
control of the cable circuit. In the reverse
method, in which the couple is maintained
normally at a higher temperature than its
surroundings, the couple may as shown in
Fig. 8 be carried on an_arm having wires
leading from a battery »° maintaining the.
junctions & of the couple B at a high tem-
perature, two jets C” of cool air being placed
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on opposite sides so that movement of the. -

couple due to cable impulses plunges one

or other of the heated junctions b into the

adjacent air jet. Or I may use a deflecting

.device similar to that shown in Fig. 7 for

varying cooling air jets instead -of flames.
This is illustrated in Fig. 9, in which the
jet tube ¢ is supplied with cooled air which
passes thiongh the branch tubes ¢'* at vari-
able rates depending on the position of the

135

134



10

" couple in the re

15

20

1,068,541

small swiriging plate ¢, the action of which
is similar to that of the plate ¢**: in the de-
vice shown in Fig. 7. o o
“What T claim and desire to secure by Let-
ters Patent of the United States is:+—
couple in the relay circuit, an independent
heating element, and mechanical means, con-
trolled by the cable circuit, for varying the

1. In a'telegralphic relay, a thermo-electric -

heating effect of the said element. on the

couple at each cable impulse. .
2.Ina telegra}nhic relay,a thermo-electric
ay. circuit, a flame heating
clement and means, controlled by the cable
circuit, for varying differentiallysthe. heat-
ing effect of the flame element o the said
couple. s A :
3. In a telegraphic relay, a thermo-electric
couple in the relay circuit, a flame heating
element and means, controlled by the cable
circuit, for -giving - intermittent _relative

“movement. to the couple and the flame ele-.
‘ment. '

4. Tn a telegraphie relay, a thermo-electric
couple in the relay circuit, a flame heating
olement and means, controlled by the cable
circuit, for plunging intermittently a junc-
tion of the couple into the flame. :

5. In a telegraphic relay,a thermo-electric

_differentially

with a swinging arm under

B

couple in the relay circuit, a flame heating

element comprising two flames and means,
controlled by the cable circuit, for varying

couple. .

6.Ina the combination
the control of
the cable.circuit, of a thermo-electric couple

in the relay circuit and a heating element

telegraphic relay,

one of which is carried on the said arm, the'

oscillations of which arm cause differential

Y e

electric junctions. .
7. In a telegraphic relay, a swinging arm

‘undér the control of the cable circuit, a
thermo-electric couple in the relay circuit; -
mounted upon the said arm with its two.

junctions at opposite sides, and a flame ele-
ment comprising two flames located just
outside the two thermo-electric junctions in
normal position. : ‘ -

In testimony whereof I affix my signature

-in presence of two witnesses.

SIDNEY GEORGE BROWN.

, Witnesses_:
T. SeLBY WARDLE,
© W, I. SEERTEN. -

variations in the heating of the thermo-

30

the heating effect of the two °
flames upon the two junctions of the said -
35

40

45

80




