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SPEWCA@IG}}? forming part of Letters Patent Wo, 521,188, dated June 1, 1824, '

Application filed March 9, 1804,

To oif whom Tt may concern:
_ Be it known that I, ERNST WALDEMAR
JURGNER, asubject of the King of Sweden and
MNorway, and a resident of Skara, in the King-
dom of Sweden, haveinvented certain newand
ussini Improvements in Thermo-Eleetric Bat-
teries; andI do hereby declare the following
10 o a full, clear, and exaect description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
186 the same, reference being had to the ac-
eomnpanying drawings, and to letters of refer-
encs marked thereon; which form a part of
thisspecification. : '
This invention has relation to thermo-elec-
tric chain batteries, and has for its object a
goustruction of chain battery more particu--
larly adapted for use with electric fire alarms,
but may also be used for other purposes.
Referring to the accompanying drawings
which illustrate by a longitudinal sectional
view a portion of a thermo-electric chain bat-
tery embodying my invention, E;E’, E? &ec,
indicatstheelementsof the battery each com-
posed of two strips or pieces, preferably wires,
¢ and ¢’ of different metals, as for ‘instance,
eopper and -iron wires connected . in series
by overlapping the ends of two wires of dif-
ferent metals e ¢/, binding them together by
msans of a good. conductor of electricity, as
for instance, fine iron wire, €% and then com-
pleting the joint by brazitng or soldering, as
shown st ¢,  The alternate joints of the ele-
ments B’ ES &c., of the chain battery are
suitably insulated by means of a2 non-con-
dnetor of heat, and I have found that excel-
oo’ resulis are obtained by winding thesaid
oints with cotton or cotton thread or yarn, a8
shown ate, ¢/, and in practice I preferably in-
sulate the whole of the elements with the ex-
eephion of the joints on oppositesides of the.
ons that is insnlated, as shown.
‘Thelengthand diameter of themetalstrips,
pieces, or. wires e ¢’ may be greatly varied ac-
cordling to the uses made of the chain, espe-
clally when it is not desirable 6r necessary to
obtsin the best possible results with the least”
number of elements, since the resistance in-
creases with the length of the element wires,
tha effect produced being correspondingly re-
duged. Ontheotherhand,if the wiresof the
eloments are too short the {ransmission of
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heat from the naked to the insulated joinis
is too rapid, or, in othér words, the baitery is

excited by too slight a variation in the {¢m--

perstare of the ambisnt air, from thenormal.

.1 have found that when the thermo-electric
chain battery is.to be used in connesction
with eleéiric firs alarms, excelient resuligare

 obtained by using copper and iron wire of &

diameter of about one to 1.5 millimeters, and
of alength of abott forty to fifty millimebers,
thns forming elements of from seveunty fc
eighty millimeters, or from fifteen to tweniy
slements to the running meter of chain.
Inasmuch as iron is not as good a condue-

tor of heat as copper, I prefsrto useiron wire

of greater diameter but shorter than the cop-
perwires. In order that thebestresulisinay
be obtained the oxtent of the insulated posr-
tions of the chain battery should be suilably
proportioned; if, forinstance, the layer ofin-
gulating material is too thick, the battery wiil

be energized by comparatively slight changes,

in the temperature of the awbient air from &
normal temperature; if, on the other hand,

the layer of insulating material is too thin, -

the thermo-cirenit is correspondingly weak-
ened, in fact, becomes too weak and of too
shorta duratior for practical purposes. These
difficulties ave effectually overcome by wind-
ing the joints in the form of a spindle, the
layer of insulating material being thickest ab
the joint, and is gradually reduced in thiek-
ness from said joint-toward or to the joinis
on opposite sides, as shown,

If atherwo-slectric chain battery consiruet-

od as described,is exposod to a rapid change

of temperatnrs of snificient internsity anelee-
Y

| tric eurrent will be generated in the one ov

the other direction, which current continues
until the naked as well as the insulated joints
are of the same temperaiure, providad of
course the ends of the chain arein conductive
connection. The curront generated is how-
ever too weak to perform useful work, as for
instance, produes an audible ‘or vigible-sig-
pal, or both, in a fire alarm system, and I
connect the same for such purposes with 2

sufficiently seusitive apparatus, such 25 a cir-

cuit econtrolling device, through the medium
of which s battery circuitincluding alarm de-
#iges, is either cloged or interrupted to give
an alarm. For such purposes the chain bat-
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tery may, for instance, be arranged along the
moldings of a wall near-the ceiling, and will

‘remdin upaffected except by a rapid and suf-

ficient rise in the temperature of thé ambient
air, such as would be caused by the breaking
out of a fire.

Having thus described my invention, what
I elaim as new thersin, and desire to secure
by Letters Patent, is—

1. A thermo-electric chain comprising ele-
ments composed of twostrips or pieces of dif-
ferent metals, said eloments connected in se-
ries, the strips or pieees of one kind of metal
alternating with those of the other kind and
having alternate joints insulated by means of
a non-conductor of heat, for the purpose. set
forth,

2. A thermo-electric chain,comprising ele-
ments composed of two strips or pieces of dif-
ferent metals, said elements connected in se-
ries, the strips or pieces of one kind of metal
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alternating with those of the other kind and
having alternate joints insulated by means of
a non-conductor of heat,said insulation be-
ing of greatest thickness at the jointand de-
creasing in thickness in opposite directions.
3. A thermo-electric chain, comprising al-

ternate overlapping piéces or strips of differ-
ent metals, as alternating copper and iron
wires, the overlapping portions. united by
means of a conductor of electricity as fineiron
wire and by brazing-orseldering, and having
its alternate joints insulated by means of a
non-conductor of heat, for the purpose set
forth. .
. In witness whereof I have hereuntosigned
my name in the presence of two subsecribing
witnesses. ,

ERNST WALDEMAR JUNGNER.

Witnesses:
A. J. HOLMBACK,
JOH. GEV. BUTSCH.
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