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ip ait whom it meay concern:

_ Be it known that I, ERNST WALDEMAR
JUNGNER, asubject of tho Kingof Sweden and
Norway, and & resident of Skara, in the King-

dom of Sweden, haveinvented cerfainnewand |

ussinl Improvements in Thermo-Electric Bat-
teries; and i do hersby declare the following
to be afull, clear, and exact deseription of the
invention, such as will enable others skilled
in the art to which it appertains to make and
1180 the same, reference being had to the ac-

eompanying drawings, and to letters of refer-
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thigspecification.

encs marked thereon, which form a part of
‘T'his invention has relafion to thermo-elec-
iric chain batteries, and has for its object a

sonstruelion of chain battery more particu--

larly adapted for nse with electric fire alarms,
but may also be used for other purposes.
Reterring to the accompanying drawings

which illustrate by a longitudinal sectional |

- view a portion of a thermo-electric chain bat-
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tery embodying my invention, K, E’, K% &e,,
indicatetheelementsof the battery each com-
poged of two stripsor pieces, preferably wires,
¢ and ¢ of different metals, as for instance,
copper and iron wires connected . in series
by vveriapping the ends of two wires of dif-
ferent metals e ¢/, binding them together by
meang of a good conductor of electricity, as
ior insiance, fine-iron wire, ¢’ and then com-
pleting the joint by brazing or soldering, as
shown at %,  The alternate joints of the sle-
meonis I K3 &c., of the chain battery are
sultanly insulated by means of a non-con-
dneior of heat, and I have found that excel-
:ond resulis are oblained by winding tho said
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saown ate, ¢/, and in practice I preferably in-
sulate the whole of the elements with the ex-
copiion of the joints cn opposgitesides of the
one that is insunlated, as shown. |
‘Thelengthand diameterof themetal strips,
p1eces, or wires ¢ ¢’ may be greatly varied aoc-
coriding to the uses made of the chain, espe-
cially when 1118 not desirable or necesgary to

oinis with cotton or cottonthread or yarn,as |

heat from the naked to the insulated joinis
is too rapid, or, in othér words, the battery is

excited by too slight a variation in the - {gm--

perstare of the ambient air, from the normal.
I have found that when the thermo-electric

‘chain battery is .to be ussd in copnection

with eleciric firs alarms, excellent resuitgare

obtained by using copper and iron wire of &

diameter of about one to 1.5 millimeters, and
of alength of about forty to fifty miilimetbers,
thus forming elements of {rom seventy ic
eighty millimeters, or from fifteen to tweniy
olements to the running meter of chain.
Inasmuch as iron is not as good a conduc-

tor of heat as copper, I preferto use iron wire

of greater diameter but shorter than the cop-
perwires. In order that thebestresulisisay
be obtained the extent of the inszulated DOT-

tions of the chain battery shouid be suliably

proportioned; if, for instance, the layer of in-
sulating material is too thick, the batiery will

be energized by comparatively slight changes,

in the temperature of the awbient air from &

normal temperature; if, on the other hang;
the layer of insulating material is too thin,

the thermo-cirenit is correspondingly weak-
ened, in fact, becomes tos weak and of too
shorta duration for practical purposes. These
difficulties are ef
ing the joints in the form of a spindle, ihs
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factually overcome by wind-

layer of insulating material being thickest ab

the joint, and is gradually reduced in thick-

ness from said joint toward or to tho joinis
on oppogite sides, as shown,.

If athermo-sleciricchain battery consiruct-

ed as deseribed,is exposed fo a rapid change

of temperatnrs of sufficient infensily an elee-
tric current will be generated in the one ov
the other direction, which current continues
antil the naked as well as the insulated joinis
are of the same temperaiure, providsd of
course the ends of the chain arein conduciive
connection. The curront generated 18 10w-
ever too weak to perform ussful work, as for
instance, produce an audible ‘or visible-sig-
nal, or both, in a fire alarm system, and 1

obtain the hest possible results with the least | connect the same for such purposes with 2

number of elements, since the resistanes in-
graases with the length of the element wirss,

tha sficet produced being corresponrdingly re- |

duced. Ontheotherhand,if the wiresof the
clomonis are too short the fransmission of

sufficiently sensitive apparatus, such as a cir-

cnit conirolling device, through the medium
of which & batterycirenitincluding alarm de-
7iges, is either cloged or interrupted fo give

an alarm. For such purposes the chain bai-
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tery may, for instance, be arranged along the
moldings of a wall near-the ceiling, and will

‘remdin unaffected except by a rapid and suf-

ficient rise in the temperature of the ambient
alr, such as would be caused by the breaking

out of a firo.

Having thus described my invention, what
1 claim as new thersin, and desire to secure
by Letters Patent, is— |

1. A thermo-electric chain comprising ele-

ments compoged of twostrips or pieces of dif-

ferent metals, said eloments connected in se-
ries, the strips or pieces 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-electrie chain,comprising ele-
ments eomposed of two strips or pieces of dif-
ferent metals, said elements connected in se-

‘ries, the strips or pieces of one kind of metal

521,168

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 joint and de-
creasing in thickness in opposite directions.
3. A thermo-electric chain, comprising al-
ternate overlapping pieces 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
wiré and by brazing-orseldering, and having
its alternate joints insulated by means of a
non-conductor of heat, for the purpose set
forth. o - -
- In witness whereof T 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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