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T0 at” whom it may concern: 
Be it known that I, ERNST WALDEMAR 

JUNGNER, a subject of the King of Sweden 
and Norway, residing at Stockholm, Sweden, 
have invented certain new and useful Im 
provements in Electrical Fire-Alarm Appara 
tus, of which the following is a speci?cation. 
My invention has relation to electric ?re 

alarms and more especially to that class in 
which the alarm is given or the location of 
the ?re otherwise indicated by the influence 
of athermo electric current. But that my in 
vention may be fully understood I will de 
scribe the same in detail, reference being had 
to the accompanying drawings, in which— 

Figure 1 is a diagrammatic View il1ustrat~ 
ing the thermo-electric circuit, and the solen 
oids performing the function of a relay and 
alarm circuits. Fig. 2 is a vertical sectional 
elevation of the apparatus used in connection 
with a thermo-electric circuit. Fig. 3 is a plan 
view illustrating the solenoids of the relay 
connected in derivation by pairs. Fig. 4 is a 
perspective View of the circuit closing de 
vices, and Fig. 5 is a detail view. 

Similar symbols of reference indicate like 
parts wherever such may occur in the figures 
of drawings just described. 
Any suitably constructed thermo electric 

battery may be employed in connection with 
my apparatus, I prefer, however, to use the 
battery described in my Letters Patent of the 
United States dated June 12, 1894., No. 521,128, 
and I will give here a mere general descrip 
tion of the construction of said battery, suffi 
cient however to understand the same. 
The thermo electric battery B Fig. 2 con 

sists of a series of elements each composed of 
two pieces or strips of different metals pref 
erably copper and iron wires 6 e’, alternating 
with each other and connected in series by 
overlapping the contiguous ends and binding 
them together by means of ?ne iron wire as 
shown at 62, and by brazing or soldering, as 
shown at 63. 
For the purpose of avoiding the production 

of thermo electric currents by too low a tem 
perature of the ambient air I insulate every 
other joint by wrapping the same with cotton 
thread or yarn, as shown at c, and witha view 
to obtaining the best results the extent of the 
insulation should be suitably proportioned, 

because if the insulations are too thick the 
battery will be energized by a comparatively 
slight increase, above a given degree, in the 
temperature of the ambient air. If, on the 
other hand, said insulations are too thin the 
thermo current is correspondingly weakened 
and may become too weak and of too shorta 
duration for the purposes in View. These 
dif?culties I avoid by winding the joints in 
the form of double cones or spindles, the in 
sulation being thickest at the joint and is 
gradually reduced in thickness in opposite 
directions, every other joint being left bare, 
as shown. The thermo electric battery or 
chain constructed as described is secured as 
near as possible to the ceiling of a room, and 
is not influenced by radiated heat, the greater 
portion of which will be re?ected from the 
metallic surfaces, but only by heat absorbed 
or taken up, and of a suf?ciently high degree, 
as for instance that of a hot air current re 
sulting from the breaking out of a ?re. The 
current generated is however at no time su'?‘i 
ciently powerful to operate an alarm or to 
otherwise indicate the location of the ?re, and ' 
in order to utilize this weak current as a means 
for giving an alarm or otherwise indicating ' 
the location of a ?re, I use solenoids which 
perform the function of a relay and are here 
inafter referred to as the relay, the induced 
current induced therein by the thermo-elec 
trio current being powerful enough to actuate 
a circuit closer in a local or signaling circuit. 
A relay and local circuit closer are located 

in each building, or in each room of a build— 
ing, while the local batteryor generator may 
be located at any desired distance from said 
relay and circuit closer, an alarm or indicator 
or both may be arranged at some given point 
in the building, or in each room of a build 
ing and included in the local orsignaling cir 
cuit, or the alarm or indicator or both may 
be located at a distance from such building, 
as for instance at a ?re engine station or at 
a police station. In the accompanying draw 
ings I have illustrated the relay, the circuit 
closer, and the local or signaling circuit as 
combined in one apparatus, with a view to 
facilitating such illustration and the descrip 
tion thereof, but I would have it understood 
that I do not limit my invention to the ar 
rangement shown. 7 
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The relay and circuit closer are mounted 
on a suitable base Cb provided with any suit 
able leveling devices, as for instance level 
ing screws to’, and a spirit level or levels a2, 
said devices being inclosed in a casing C to 
protect the same from dust, and in said cas 
ing is also contained the battery which is 
shown as composed of four cells or elements 
0’ symmetrically disposed about the base 
board a and connected in series, as shown in 
Fig. 1. The relay consists of four solenoids 
D having hollow cores cl of glass, said solen~ 
oids being mounted on base a and connected 
either in series as shown in Fig. 1, or in deri 
vation by pairs as shown in Fig. 3, the ter 
minals being connected to binding posts f 
and f’ respectively to which the terminals of 
the main or thermo electric circuit are also 
connected, a suitable resistance being pref 
erably interposed in the'latter circuit. 
As shown in Fig. 1 one terminal of the 

thermo battery B is connected to a binding 
post 14 that is electrically connected by wire 
205 with binding post f’, the other terminal of 
said thermo-battery is connected to a binding 
post 13 electrically connected by wire 103 with 
oneterminal of a plurality of resistance coils 
2, 3, at, and 5, connected in series, the other 
terminal of said coils being electrically con 
nected to binding post f2 by wire to for pur 
poses hereinafter explained. 
The terminals of the local circuit are re 

spectively connected to binding posts 7i) and 
7c’, said binding post 7.3’ being electrically con 
nected with the support m’ for a contact on 
Figs. 1 and 4, said contact 121 consisting pref 
erably of a thin strip of platinum brazed to 
a thin brass plate in2 secured to a bracket or 
support m’ that has a screw threaded hear 
ing for an adjusting screw in which impinges 
upon the aforesaid brass plate, whereby the 
contact or maybe adjusted relatively to a cor 
'responding contact on the circuit closer. 

45 
The circuit closerconsists of a bar of wood 

3’ that has at each end a cylindrical magnet 
1)’ whose opposite ends project into the tubu 
lar glass cores (1 of a pair of oppositely ar 
ranged solenoids D. The bar B’ has an on» 
largement at its longitudinal center to which 
are secured four silk threads 25, that pass 
through holes in a disk d’ of nonconducting 

' material, thence around screws 5 to which the 
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other end of the threads are fastened, said 
screws working in threaded bearings in said 
disk (1’ whereby the bar B’can be accurately 
leveled and balanced and adjusted vertically 
relatively to the tubular cores (Z of the solen 
oids D. 
The bar B’ is provided near one end with 

a platinum contact Z, adapted to cooperate 
with the contact in hereinbefore referred to 
whenever the said bar is displaced from its 
normal position by currents induced in the 
solenoids D. The contactt is secured to the 
bar by means of screws and interposed spac 
ing sleeves g 9’, Fig. 4, and is electrically 
connected by wire 10’ with one end of a me 
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tallic screw .5" that passes centrally through 
disk ti’, and to the opposite end of said screw 
is secured one end of a silver-wire lV that is 
wound around a wooden screw 52 working in 
hearings in arms a“ projecting from the up 
per face of a thimble S that is T-shaped in 
vertical scction,a set screw .95 working in one 
of the arms a3 being provided to lock screw 
82 against displacement. The thimble S is 
loosely titted in and seated on a ring R, and 
can be rotated in the latter, a set screw 5-4 
working through said ring being provided, to 
lock the thimble against displacement. The 
ring has secured thereto an arm 7' that llts in 
a hole or bearing in a standard S’ in which 
said bar can be turned and moved endwise, 
a set screw .55 being provided tolock thearms 
0‘ against displacement, the ring R, sleeve S 
and standard S’ being constructed of a non~ 
conductive material. 

The free end of the suspension wire \V electrically connected by a wire 102 with the 
binding post 7.: Figs. 1 and 11. 
By means of the described arrangement 

and construction of devices the magnet bar 
13’ may be readily as well as nicely adjusted 
relatively to the tubular cores (Z of the solen~ 
oids, a vertical adjustment through the me 
dium of the screw 52 being provided inde 
pendently of the like adjustment through 
the medium of the screws .9 and suspension 
threads 6. Through the medium of the arm 
7' on ring R and the set screw the magnet 
bar can be adjusted centrally between the 
two pairs of solenoids, and any torsional ac~ 
tion in the suspension wires compensated by 
the rotation of the thimble S.‘ 
The magnets 5’ present unlike poles to their 

respective solenoids and the latter are wound 
in such manner that two coils on one side of 
the bar will attract one end thereof and repel 
the other, while the coils on the opposite side 
respectively repel and attract said ends of the 
bar, thereby causing the bar B’ to vibrate 
about its axis of suspension ‘W whenever the 
solenoids are energized by a thermo electric 
current, whereby the local circuit is closed by 
the contact of Z with m. 
In order to prolong the contact between Z 

and m and thcrethrough the signahlprovide 
a ?exible or resilient contact on, so that when 
bar 13’ is vibrated and Z brought into contact 
with m the latter will yield to pressure, and 
as the bar returns to its normal position said 
contact m will move with Z to the extent of 
the deflection ‘from a vertical or normal posi~ 
tion, and thereby prolong the duration of con~ 
tact.‘ Inasmuch as there is mutual attraction 
of Z and m which tends to retard theinterrup 
tion of the contact between them I prefer to 
secure to the casing containing the apparatus 
an alarm bell 152 included in the local circuit 
the vibrations of which are transmitted to the 
delicately suspended magnet bar B’ whereby 
the said contact is quickly interrupted and 
the magnet bar 
position of rest. 

allowed to swing back to a 
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Bya proper adjustment of the contact piece 
m relatively to the contact Z in bar B’ when 
the latter is at rest, the vibration of the bar 
due to currents resulting from a slight rise 
above the normal in the temperature of the 
air about the thermo electricbattery will pre 
vent the closure of the local circuit. Under 
some circumstances this adjustment may how 
ever prove insut?cient, and to prevent the 
closure of the local circuit except at such tem 
peratures as will result in case of ?re, I in 
terpose in the thermo electric circuit a plu 
rality of resistance coils 2, 3, 4 and 5, herein 
before referred to, said coils connected in se 
ries through the medium of a corresponding 
plurality of binding posts 2', 3' and 4', one 
terminal of the-thermo electric battery B be 
ing electrically connected by wire 1113 through 
binding post 13 to a binding post 6’ to which 
is also connected one terminal of the resist 
ance coil 2, one terminal of the last of the se 
ries of resistance coils being connected to a 
binding post 5', and the latter, by wire to 
through binding post f to one terminal of the 
series of induction coils D, as shownin Fig. 1. 
In order that the resistance to the passage 

of the thermo electric current may be regu 
lated, I provide a bar 62 that slides freely in 
openings formed in the binding posts 2’to 6' 
so that by sliding the bar out of one or more 
of the binding posts a corresponding number 
of the resistance coils can be included in the 
thermo electric circuit. Instead ‘of this ar 
rangement the openings in the binding posts 
can be lined with a sleeve constructed of a 
suitable insulating material and provided 
with an opening for the passage of a contact 
screw 7 that will impinge upon bar 172 and 
thus connect the same electrically with the 
respective binding posts. Thus, for instance, 
if the contact screws of all the posts are tight 
ened up, the current in the thermo chain will 
follow the line of least resistance, namely, 
through bar I)2 to binding post 5'. If, on the 
other hand, the contact screw of binding post 
6’ is moved out of contact with bar I)2 the 
thermo electric current will flow through re 
sistance 2 and bar 192 to binding post 5'. In this 
manner one or more or all of the resistances 
2, 3, 4 and 5, may be included in the thermo 
electric circuit as may be found necessary. 
The same results are accomplished with a slid 
ing bar by sliding the same out of one or more 
or all of the binding posts 6', 2’, 3’, 4', and 5’, 
as intimated above. 
Current generated in the thermo electric 

battery B will ?ow from binding post 13 by 
wire to8 to binding post 6’, thence through 
bar bzor through one or more of the resistance 
coils to binding post 5’ and by wire w to bind 
ing postf thence through the four solenoids 
as indicated by arrows Fig. 1 to binding post 
f’ and by wire to“ to binding post 14. Our 
rent will be induced in the solenoids that will 
cause the magnet bar to vibrate, whereby the 
main or alarm circuit is closed by the con“ 
tacts Z and m, and as the alarm B2 is in“ 

cluded in the local circuit 9 an audible ‘signal 
will be given. Of course it will be readily 
understood that the local electric circuit may 
include other signaling devices as herein 
before stated, as, for instance, an annunci 
ator, and these may be located in each room 
or at some particular point within or outside 
of a building, the necessary circuit connec 
tions being well understood by electricians 
and need not be described or illustrated. 
The thermo electric battery B’ may however 
become energized by undue overheating of 
the room or space in which it is arranged, or 
by the action of the heat of illuminating de 
vices placed near the ceiling or directly under 
the battery. This can be avoided by arrang 
ing below the thermo electric battery a heat‘ 
de?ector, as a board, and by securing to the 
under side of this board a second or auxil 
iary thermo electric battery in the form of 
a coil and electrically connecting the two in 
such manner as to obtain currents of different 
direction in the two batteries and by so regu 
lating the number of elements in each that 
the currents generated will be of the same 
strength whereby the current in one will 
counteract or annul the effect of the current 
in the other. 
Having thus described my invention, what 

I claim as new therein, and desire to secure by 
Letters Patent, is- . 

1. An electric ?re alarm system comprising 
a normally closed thermo electric circuit, an 
adjustable resistance and a relay included in 
said circuit, in combination with a normally 
interrupted signaling circuit and a circuit 
closer controlled by current in the relay to 
close the signaling circuit, for the purpose 
set forth. @ w 

2. An electric ?re alarm system comprising 
a normally closed thermo electric circuit, a 
relay, and an adjustable resistance, included 
therein, comprising a plurality of resistance 
coils, metallic contacts connecting said coils 
in series and to one terminal of the thermo 
electric circuit and of the relay respectively, 
and a contact adapted to be connected to one 
or more or all of the coil contacts, in combi 
nation with a normally interrupted signaling 
circuit and a circuit closer adapted to close 
said signaling circuit, for the purpose set 
forth. 

3. In a thermo electric .?re alarm the com 
bination with a normally closed thermo elec 
tric circuit, a relay therein composed of four 
solenoids arranged in pairs and provided 
with tubular glass cores, and a normally in 
terrupted signaling circuit, of circuit closing 
devices comprising a ?xed contact connected 
with one of the terminals of the signal cir 
cuit, a pair of magnets projecting into the 
cores of oppositely arranged solenoids, a sup 
port for said magnets suspended freely be 
tween the solenoids, and a contact on said 
support connectedfwith the other terminal of 
the signaling circuit and adapted to cooper~ 
ate with the aforesaid ?xed contact to close 
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said circuit when the magnet support is vi 
brated by current passing through the solen“ 
oids, for the purpose set forth. 

4. The combination with the four solenoids 
D each provided with a tubular glass core and 
_a normally interrupted signaling circuit, of 
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circuit closing devices comprising a ?xed con 
tact connected with one terminal of said sig 
naling circuit, a pair of magnets extending 
into the‘cores of oppositely arranged solen 
oids, a support for said magnets, means con 
nected with said support to hold the magnets 
in suspension in the cores, adjusting devices 
for adjusting the support and magnets‘ rela 
tively to said cores, and a contact connected 
with said support and with the other termi 
nal of the signaling circuit and adapted to co 
operate with the aforesaid ?xed contact to 
close said circuit, for the purpose set forth. 

5. The combination with the four solenoids 
D each provided with a glass core, and a nor-‘ 
mally interrupted signaling circuit, of circuit 
closing devices comprising a pair of magnets 
extending into the cores of oppositely ar 
ranged solenoids, a support for said magnets, 
a suspension device connected with the sup‘ 
port to hold said magnets in suspension in the 
cores, adjusting devices for adjusting the 
support and magnets relative to said cores, 
means for compensating torsional action in 
the suspension device, and a contact con 
nected with the magnet support and with the 
other terminal of the signaling circuit and 
adapted to cooperate with the aforesaid ?xed 
contact to close said circuit, for the purpose 
set forth. 

6. The combination with the bar 13’ and 
standard S’ of the disk cl’ from which said 
bar is suspended, the ring R provided with 
an arm adjustable endwise in the standard, 
a thimble revoluble in the said ring and a 
screw from which the aforesaid disk is sus 
pended, said serew working in bearings on 
said thimble, for the purpose set forth. 

7. The combination with the bar B’ and 
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standard S’ of the disk cl’ from which said 
bar is suspended, the ring R provided with 
an arm adjustable endwise in the standard, 
a thimble revoluble in the said ring, a screw 
from which the aforesaid disk is suspended, 
said screw working in bearings on said thim 
ble, and means for locking the said arm, screw 
and thimble against accidental displacement, 
for the purpose set forth. 

8. The combination of an adjustable resist 
ance comprising a plurality of resistance coils, 
a‘corresponding plurality of binding posts 
connecting the coils in series, said posts pro 
vided with a passage lined with an insulating 
material, binding screws working in said posts 
through the said lining, a conductor bar ex 
tending through said lined passages, a thermo 
electric circuit and a relay therein, the ter 
minals of said circuit respectively connected 
with one terminal post of the series and with 
one terminal of the relay, the other terminal 
of the latter connected with the other termi 
nal post of the series, with a normally inter 
rupted signaling circuit and a circuit closer 
therefor, substantially as and for the purpose 
set forth. 

9. The combination of the bar B’provided 
with an enlargement at its middle point, the 
disk at’ to which said bar is suspended by 
threads 16, and means for adjusting said threads 
as to length, the thimble S, the screw 32 from 
which disk cl’ is suspended, said screw work 
ing in hearings on the thimble ring R pro 
vided with an arm '2', and the standard S’ pro 
vided with a bearing in which said arm is ad~ 
justably seated, with the solenoid D arranged 
in pairs as described for the purpose set forth. 
In testimony whereof I have signed my 

name to this speci?cation in the presence of 
two subscribing witnesses. 

ERNST \VALDEMAR J UN GNER. 
Witnesses: 

Tn‘. WAUmNsKv, 
L. RoWELL. 
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