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This invention relates generally to fire detect 

ing systems of the fluid expansion type which are 
responsive to dangerous temperatures. The in 
vention relates more particularly to systems uti 
izing aero-tubing for detecting dangerous rises 
in temperature and also includes attachments for 
detecting fixed temperatures regardless of the 
rate of rise thereof. , 
This type of system is sometimes required where 

abnormally high but safe temperatures occur such 
as in factories where furnaces create high ambi 
ent temperatures which do not mean that a fire 
condition exists. This situation also arises in bak 
eries, forge shops and various other enclosures 
where local heat sources cause extreme changes 
of temperature. In these particular enclosures, 
the aero tube system operating on the rate-of 
change principle may be used for detecting dan 
gerous temperatures in a large part of the en 
closure but in local areas such as those around 
a furnace or oven it is necessary to use a fire de 
tecting device which operates at a fixed temper 
ature regardless of the rate of rise thereof. 

Fixed temperature detecting devices for use in 
connection with the aero-tube systems have been 
Suggested in the prior art but they do not meet 
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a change in the operating characteristics of, said 
system when a leak in the attachment occurs. 

Still another object of this invention is to pro 
vide an improved fire detecting attachment for 
use in aero-tube systems which generates and re 
leases a pressure impulse at a fixed temperature 
regardless of the rate of rise thereof. 
A still further object of this invention is to pro 

vide a fire detecting attachment for aero-tube 
systems which operates at a fixed temperature 
and which does not disable the aero-tube system 
either when said attachment operates or when a 
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the requirements of a safe fire detection sys 
ten. In the first place, these attachments should 
not change the volume of the aero-tube system 
to such an extent that its operating character 
istics are changed, or to the extent that the 
amount of area or number of enclosures which 
an aero tube circuit can safely cover is reduced. 
If the attachments develop leaks or if they oper 
ate to detect a fire, they must not disable the 
system or change its operating characteristics 
to such an extent that a fire may occur without 
an alarm being given. Furthermore, the pre 
vious attachments suggested in the prior art have 
been of complicated structure and expensive to 
manufacture, 
Accordingly the principal object of this inven 

tion is to provide an attachment adapted for use 
in a rate-of-rise-of-temperature detecting system 
for actuating said system at a fixed temperature 
regardless of the rate of rise thereof. 
A further object of this invention is to provide 

an attachment for an aero tube system which 
is adapted to detect a fixed temperature regard 
less og is rate of rise without affecting the rate 
of-rise characteristics of said aero-tube system. 
Another object of this invention is to provide 

a sized temperature detecting device in an aero 
tube system which does not cause a leak in, or 
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leak occurs in the attachment. 
A still further object is to provide a fixed tem 

perature fire detecting attachment, which, after 
it has operated for a fixed temperature alarm, 
can still operate as a rate-of-rise element in the 
interim until the fixed temperature element is 
replaced. 
Another object of this invention is to provide 

a visible indication of operation of a fixed tem 
perature attachment in an aero-tube system. 
A still further object of this invention - is to 

simplify the construction of fixed temperature 
fluid pressure generating devices for use in areo 
tube systems. . 

Further objects and advantages of this inven 
tion will be obvious to those skilled in the art 
from an inspection of the following specification 
and the accompanying drawing wherein: 

Fig. 1 illustrates an aero-tube system includ 
ing a cross-section of the preferred embodiment 
of a fixed temperature detecting device con 
structed in accordance with this invention; 

Fig. 2 is a plan view of a modification of the 
detecting device shown in Fig. 1 with parts cut 
away to show other parts in section; 

Fig. 3 is a plan view partly in section of an 
other modification of this invention; 

Fig. 4 is a still further modification of this 
invention showing parts thereof in section; and 

Fig. 5 is a still further modification of this in 
vention showing parts thereof in section and em 
bOdying a different mode of operation. 
As described above, this invention pertains to 

a fixed temperature detecting device for use in or 
combined with aero-tube fire detecting systems 
and finds its greatest use in enclosures where 
Sudden or gradual extreme temperature changes 
Occur which might be dangerous under certain 
conditions but which are safe in the particular 
location, and also finds use in enclosures where 
this form of protection is more economical than 
the use of the aero-tube system. These condi- . 
tions arise within enclosures such as factory 
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buildings where furnaces or ovens cause extremely 
high and extremely sudden temperature changes. 
Such changes of temperature normally cause 
false alarms if the usual aero-tube system is used 
for fire detection, but by adding a fixed temper 
ature detecting device constructed in accordance 
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with this invention for the protection of areas in 
the proximity of furnaces or ovens suitably in 
sulating the adjacent aero-tubing, false alarms 
may be avoided without jeopardizing fire protec 
tion or response to actual fire occurrence in the 
premises. 
This invention may also be applied where only 

a fixed temperature detecting system is desired by 
using aero-tubing for connecting a number of de 
tectors together and to a central point. In this 
type of system the aero-tube may be insulated 
or otherwise protected from ambient temperature 
changes so that an alarm occurs at a fixed ten 
perature regardless of the rate of rise thereof. 

Fig. 1 of the drawing shows a fixed temperature 
detecting device for use in aero-tube systems such 
as that shown by and for the same purpose as 
described in the patent to F. M. Cowan, No. 
2,100,183. This device is connected to the con 
ventional system 5 and consists of a cylindrical 
heat-collecting member having heat-collecting 
fins 2 thereoh and supported from the ceiling or 
wall 4 of an enclosure by the supporting member 
6. The upper end of cylindrical member f is 
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closed by a cover member, having a tubular ex- . 
tension 8 the purpose of which will be described 
later. The cover is attached to the cylindrical 
member by means of a clamping collar 9. This 
form of construction allows the detecting device 
to be built up of stampings and is therefore most 
economical to construct. 
A tubular member to is supported on the cover 

T and within the tubular member 8 and has a col 
lar thereon which presses a thin sealing mem 
ber, for example comprising a sheet of foil 12, 
or its equivalent, against the lower extrenities of 
tube 8 whereby a firm support is obtained. The 
sealed chamber thus formed within the tubular 
member 10 communicates with the aero-tube sys 
tem 5, which is arranged in the conventional 
manner, through the passage 6 within the cover 
4 and the integral T member 6 whereby changes 

in pressure within the chamber are transmitted 
to the detecting element 3 which is connected to 
the aero-tube system 5 and which causes an 
alarm. It is to be understood any desired number 
of these devices may be connected in the system 5. 

. The spring member 8 is attached at one end 
to the cylinder member by means of the solder 
20 which is responsive to or melted at a given fixed 
temperature while the other end of spring men 
ber 8 is attached to the element by means of a 
suitable fastening means such as a rivet, a welded 
joint or by soldier 2 which may be responsive to a 
fixed temperature which is higher than that to 
which the solder 20 responds. The spring 8 is 
affixed at one end to member by solder 2 and 
then deformed by attaching the other end to 
member by solder 20. A puncturing Spike 23 is 
attached to the spring 8 for the purpose of punc 
turing the foil 12 when solder 20 is melted in re 
sponse to its critical temperature. Thus, when a 
dangerous temperature occurs, the air within the 
heat-collecting member expands in response to 
the accumulated heat thereby creating a pressure 
on the foil 12. When the solder 20 releases one 
end of the spring member 8, it resumes its origi 
nal shape and forces the puncturing spike 23 to. 
pierce the foil 12 thereby releasing the accumul 
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2,878,185 
lated pressure and causing a considerable increase 
in pressure within the tubing 5 which in turn 
causes a fire alarm to be sounded. 

It should be noted that the foil 12 normally 
seals the aero-tube system from the air chamber 
within the tubular member SO that the normal 
volume of air enclosed in the tubing 5 is changed 
very little by connecting the fixed temperature 
device thereto. This is an important feature of 
the invention since the operating characteristics 
of the aero-tube system as a whole are changed 
very slightly if at all when one or a considerable 
number of the fixed temperature attachments are 
connected in the aero-tube System. It should fur 
ther be noted that leaks in the outside heat col 
lecting element cannot affect the operating char 
acteristics of the aero-tubing circuit, since the 
foil 12 completely seals the aero-tube circuit. 
Therefore, even though one or more of the fixed 
temperature attachments may have leaks therein, 
the entire aero-tube circuit is in its normal oper 
atting condition. 

Fig. 2 illustrates an alternative method of re 
leasing a pressure impulse from the cylindrical 
chamber when the predetermined operating 
temperature melts the solder 20. The spring 
member 8 operates a mechanical linkage 28 
which forces the valve member 32 against the 
spring 34 to allow the passage of a pressure in 
pulse through the passage 36 and to the aero tube 
system in the same manner as illustrated in Fig. 1. 
Walve member 32 cooperates with a seat formed 
interiorly of externally threaded tubular member 
30, the upper end of which is threaded into an 
enlarged portion of a fitting 3, the bore 6 of 
Which communicates with a member similar to 
member 6 of Fig. i. This form of releasing mena 
ber presents the same advantages as those shown 
in Fig. 1 except for the added advantage that 
the valve structure can automatically reseal the 
air chamber after solder 2 is melted. Thus the 
volume of the aero-tube System is not increased 
by the operation of a detecting attachment. 

Fig. 3 shows still another modification of the 
invention having a slightly different structure in 
that a heat collecting member 4 is supported 
from the member 6 by means of a spider ). 
Within the heat collecting member 4 there is 
supported the bi-metallic heat sensitive disc 3 
for Operating the valve 32 in the same manner as 
that shown in Fig. 2. Disc 3 flexes at a prede 
termined temperature to force the Wave 32 to 
an Open position and release a pressure impulse. 
When the temperature falls to normal, the disc 
43 automatically restores the valve 32 to its closed 
position so that manual restoration is not neces 
Say. 

Fig. 4 shows a similar construction with the 
exception that the bi-metallic member 43 oper 
ates a puncturing device 23 which punctures the 
foil f2 to release accumulated pressure at a critis 
cal temperature within the chamber 4. 

Fig. 5 shows a form of the invention involving 
a means for mechanically creating a pressure 
pulse within the ared-tube system. This me 
chanical operation is accomplished by utilizing a 
bellows 45 supported within a framework 40 and 
Operated by a bi-metallic disc 47 supported on the 
adjustable stop member 48 and connected to the 
bellows 45 through the lugs 50. Bellows 45 oper 
ates valve sten 49 of valve 5 which is of the 
same type as the valves shorn in Figs. 2 and 3. 
When a predetermined temperature occurs the bi 
metallic disc flexes and compresses the belows 
45 thereby creating pressure which may be re 



2,878,185 
leased by valve 5 into the aero-tube system 5 
to thereby cause an alarm. This device is also 
automatically restored to normal. 
. In the modifications illustrated in Figs. 1, 2 
and 4, it is evident that the temperature respon 
sive devices are capable of only one operation 
since the foil of Figs. and 4 and the spring 8 
of FigS. 1 and 2 must be restored to operative 
condition. In order to quickly locate the par 
ticular detecting device which operated in re 
Sponse to a dangerous fire condition, a spot of 
Wax is placed within the indentation 27 on the 
lower face of the cylindrical member , see Figs. 
1 and 2. The lower face of the cylindrical mem 
ber f may be stamped with a star-shaped pattern 
or with any other pattern to provide small in 
dentations such as 25 and 26 which communi 
cate with the indentation 2. Thus, when a high 
temperature occurs the wax normally located 
within the indentation 27 will flow through the 
indentations 25 and 26 by capillary action and 
Subsequently harden thereby providing a visible 
indication of the inoperative condition of the 
particular detecting device which has operated 
to cause an alarm. This saves a practically com 
plete repair of a large number of the detecting 
units within a given aero tube circuit in order 
to locate the operated detecting unit. 
From the above description, it is evident that 

the fixed temperature detecting device may be 
connected to an aero-tube system of the conven 
tional type without changing the Operating chair 
acteristics thereof. In each of the modifications 
of this invention the heat collecting chamber is 
completely sealed from the remainder of the 
aero-tube circuit whereby leaks in the attach 
ment itself do not affect the operating charac 
teristics of the entire system. 

Further modifications of this invention will be 
evident to those skilled in the art and therefore 
I desire that this invention shall be limited only 
by the prior art and the appended claims. 

I claim: 
1. A fixed temperature fire detecting device 

comprising a cylindrical heat collecting member 
having a closed end and enclosing a chamber, 
fins supported on the Outside wall of said mem 
ber for enhancing the heat collecting properties 
of said member, a tube extending into said cham 
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ber for conducting pressure pulses therefrom, a 
metallic foil for sealing the end of said tube, a 
sharp member adjacent the foll for puncturing 
said foil and means for operating said sharp 
member comprising a Spring member fastened to 
the closed end of said chamber by solder of pre 
determined melting point whereby a predeter 
mined temperature causes release of Said spring 
member and release of the accumulated pressure. 
within said chamber, 

2. A fixed temperature fire detecting device 
comprising a cylindrical heat collecting member 
having a closed end and enclosing a chamber, a 
tube extending into said chamber for conducting 
pressure pulses therefrom, a metallic foil for 
sealing the end of said tube, a sharp member 
adjacent the foil for puncturing Said foil and 
means for operating said sharp member compris 
ing a spring member fastened to the closed end 
of said chamber by solder of predetermined melt 
ing point whereby a predetermined temperature 
causes release of said spring member and release 
of the accumulated pressure within Said cham 
ber. . 

3. A fixed temperature fire detecting device 
comprising a cylindrical heat collecting member 
having a closed end and enclosing a chamber, 
a metallic foil for sealing the chamber, a sharp 
member adjacent the foil for puncturing said 
foil and means for operating said sharp member 
comprising a spring member fastened to the 
closed end of said chamber by solder of prede 
termined melting point whereby a predeter 
mined temperature causes release of said spring 
member and release of the accumulated pressure 
within said chamber. 

4. A fixed temperature fire detecting device 
comprising a cylindrical heat collecting member 
having a closed end and enclosing a chamber, a 
rtietallic foil for sealing the Outlet of said cham 
ber, a puncturing member adjacent the foil 
adapted to rupture said metallic foil and means 
comprising a spring member fixed to the end of 
said chamber by solder of predetermined melting 
point for releasing said puncturing member at 
a predetermined temperature to release the ac 
cumulated pressure within said chamber. 

FRANCIS C. EVANs. 


