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This invention relates to-processes for de-
tecting and locating fire, and:to apparatus

therefor and for extinguishing-the fire thus.

located. - Ttishereindescribed and illustrated

as it may be applied:in connection with an:

automatic sprinkler: systery for extinguish-
ing the fire tlhus located; or-other automatic
apparatus whose :‘operation. may" be degired
upon. the occurrence of-a fire, such as ad
automatic ‘release for -closing a ' door; ‘or
covering a vat, or for giving an alarm.. De-
vices such ds thermostats and fusibly. elosed
nozzles are already in widespread use, which
respond when a predetermined temperature
is‘reached, and other devices which respond
when the rate of rise of temperature becomes

abnormal; but these are' actuated. only by

temperatures at the device itself. It is well
kriown that in a considerable portion of all
fires occurring in sprinkler-protected proper-
ty, perhaps as many as a third of them, the
sprinkler which  first opens: is-not the one
in - position to extinguish: the fire. .
because a current.of air hag ¢arried the heat
to one -side. ~ Sometimes a-gprinklér ‘opens
when no fire has occurred, the: temperature
in its-vicinity having been-raised to the crit-
ical point by some ordinary cause; such:as
heat from a boiler'in:the vicinity. Tt is the
object of the invention to eliminate the 'short

comings of present -methods and apparatus

illustrated by the two cases mentioned, and
to make the improvements and obtain the ad-
‘'vantages that 1 other wvespects characterize
the process and apparatus hereinafter: de-
seribed. - These: objects ’are attained by se-
leeting a portion of. that part of the: heat
emanating  from ‘a ‘fire, which -travels:in
straight lines. The invention is net depend-

ent: upon a rise-in :temperature of ‘the: air

in the vicinity of the sprinkler.or other sen-
sitive apparatus, although:there may be such
a-rise, nor need the apparatus-be located
‘over the area-which it protects. It may in-
deed be screened or enclosed: - .

“In: considering the following exposition
the distinction: must -be’ borne -in 'inind  be-
tween- the three several methods by which
heat'is transmitted, conduction, convection
and radiation.. Automatic’ thermostats -and
sprinklers. as:heretofore-installed have been
worked by lieat reaching them by convec-
‘tion, " The. heat moving: by conduction and

‘sprinkler. But if and when

-location of the sprinkler,

This 15

“by radiation is too low in intensity and too

small in quantity. to effect so small and so
remote a thing as: the strut of an automatic

a-carrent of -~

heated air and gases rises and moves to the

the strut begins to acquire the temperature of

this new medium that surrounds'it, and soon

and ‘envelopes. it, 3
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reaches -the temperature predetermined for =

1its action. It is one purpose of the invention
-to provide aparatus that will operate while

the air or other gaseous medium surround-
gt or the pipes leading toit, are still
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unchanged in temperature, or not, sufficient- .
ly changed to actuate it.  To gain these va-
rious;advantages, the invention takes a part

of the heat which has héretofore been. inef-
fective to operate the responding device be-

cause’ of * being "too “weak,. but which has

the characteristic : that ‘its propagation is
independent -of . wind -currents “and “which

therefore affords a reliable index of direc--

tion.. Experiments skow that this variety,
known . ag “

radiant heat”, ‘when  gathered .
from-a reasonable area of flame and deflect--
ed and concentrated upon a relatively small
spot is sufficient in quantity to cause the de-
vice to respond. The deflection is preferably
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accomplished by reflection from: a-concave ..
mirrer, whose surface may be.a surface of

revolution of .an -hyperbolic. or other conic:
section. - Such a mirror may be set so as to
receive rays of radiant. heat coming from

85

a delimted area, i.-e., the area that is to be .-

protected. .~ As:the ‘heat responsive strut
ofithe sprinkler,-or the heat receiving part
ot the thermostat, is never a mere mathe-
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matical point, rays do not have to be reflect--

ed-to'an exact focus in order to be interrupt-
ed.‘And 1t is not essential that all the rays
Aalling within the area of the reflecting sur-
face be deflected by it, for the apparatus. is

substantially as eflective when openings are

provided in the surface to permit a portion of

the sprinkler discharge to pass therethroungh

for: protecting the area beyond. Tt is. ob-

vieus that such-openings also permit passage
of heat rays; but the number going through -
1880 small, compared with the number de-

flected, that their loss is entirely negligible.

. It.is among the advantages of the inven-

tion that apparatus operated by it may effec-

tively: be placed to one side of the region to
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which it relates, as in the corner-of a room
where its presence is inconspicious-or hori-
zontally beside something that is to be pro-

tected. . The action may be direct, as where,

the heat is focused upon the strut of a sprin-
kler, the yielding of which directly releases
water; or it may be indirect as in the case of
a thermostat operating a release box, which

in turn may operate or release anything de-

sired, such as a dry pipe valve, a fire door,
the drain or the cover of a tank, or an alarm,
The showing of the invention herein made

* illustrates ‘typical instances of its applica-
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tions in these various fields. It is intended
that the patent shall cover by suitable ex-
pression in the appended clalms, whatever
features of patentable novelty exist in the
invention disclosed. - R

" In the accompanying drawings, which-are
more or less diagrammatic: -
“"Rigure 1is'a side elévation of
embodying the invention; =

" Figure 2'may be considered as an elevation
showing how the’ device can be. applied in-
conspicuously in the corners of a room;

Figtire 3 shows a cluster-of three such de-
vices which, although at a single location,
yould be responsive to.fire at any of three
different, regions; : S '

‘Figure 4 illustrates the application. of the
sameto a thermostat; and = - SR

Figure 5 illustrates its application to a
thermostat operating a release  box which
opens a dry pipe, val¥e for a deluge system
of sprinklers. S

“In the drawings, throughout the several
figures, the reference chardcter 1 indicates
a refléctor for heat which may be of any
suitable material and -shape, being in Figure
1 mounted on arins 2 that spring from the
sprinkler body. In Figure 3 reflectors ave
mounted on branches 22 -from a short stem
23 or'other form of support which is fas-
tened directly to the ceiling 3. The strut 4
of the sprinkler is set substantially at the
focus of ‘the mirror. In-a case such as that
of Figure 1 most of the water is deflected
downward by the deflector 4% on the sprin-
kler head. In consequence the presence of
the heat reflecting mitror 1 as a hood over
‘the sprinkler does no harm. However, if the
ceiling were combustible and it were desired
to wet the surface directly above the sprin-
Kler head, thie reflector 1 night be perforated
to permit the passage of water, as shown n
Fig. 1, where the perforations are num-
bered 1%, o : : ‘
" The, arrangement illustrated- in Figure 2

apparatus

shows -an installation that may be ‘made

where sprinkler pipes 5 are located in the
angle formed between the walls 6 and ceiling
3. The vefiectors are placed on an inclined
axis and thus are in position tc receivé heat
radiated from -a fire in the middle of the
room, even though the gas and air currents

_tems, which is a matter of import:

“tion- in certain classes of buildings.

-determined: function.

1,667,425

should take the
direction. ‘ S

The invention affords means of reducing
the expense of installation. of sprinkler sys-
i ance, be-
cause it is only the matter: of expense. which
at the present time prevents their installa-
The in-
vention permits saving by cutting down the
number of heads used, and thus saving piping
expenses, which is possible because of prox-
imity of sprinkler heads at present thought
necessary is not required by the spraying de-

heat by convection ip any

vice, but is due to the need for msuring

prompt action of the extinguishing device.

it is practicable with.the pr
extend greatly tlie-spacing
kler hends and. yet to provide adequate. pro-
tection. - One way of accomplishing this is
by arranging the sprinkler and:reflectors in
clusters as shown in Figure 3. In this case
the reflectors are so placed - that each will re-
ceive rays of heat:radiating’ from the pax-
tidular area to which each applies, the group
as a whole protecting a lavge area.with each
sprinkler and reflector pertaining to. a par:
ticular section ofi it~ ¢ :
. In.order to operate a fire door or window
to prevent.the spread of a fire, a reflector
may be arranged to concentrate the radiant
heat from a fire on the fusible link or other
responsive part of the releasing system. So,
also; a reflector may. operate with other de-
viceés, as for example; the socalled rate-of-
rise devices which: operate when there is.a
rise of temperature greater than that which
occurs under normal:conditions of tempera-
ture change in a room. " A device of extreme
sensitiveness of this nature is shown in Fig-
ure 4 where a glass bulb 7-is provided in

sent invention to

hetween, sprin-.
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the focus of the reflector 1, connected by a =

tube with a glass bulb 8.which is outside of
the reflector and subject to similar general
conditions of room temperature but not sub-
ject to the action of the reflector. The two
bulbs are connected through a tube 9 having
a relatively small bore and formed with a

“dip portion comprising a shallow U wherein

a thread: of mercury 10 normally rests. An
electric conductor 11 leads into.the bottom

of the U and is in contact with the mercury; -

the other conductor 12.of the same circuit
leads: into the tube- just above the end of
the mercury thread, on the side toward the
bulb & TUnder normal conditions. bulbs 7
and 8 are heated equally and are cooled
equally and the mercury remains in the bot-
tom of the U. But when heat rays from a
fire are concentrated upon. the bulb T-the
air in this bulb expands driving the mercury

iiu

I
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along its tube until contact is. made with the

conductor 12; thus completing.a circuit which
may be used to perform any: desired. pre-
The: applications of
the device to make a deluge system of fire
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protection automatic, is:illustrated in Figure
5 where a series of open sprinklers are shown
at 18 and 14 to which water is admitted
when the dry pipe valve 18 is open.* Ther-
mostats 15, arranged at any desired location
with reflectors for concentrating upon them
rays which originally emanate- from the
region to be protected, can be- arranged
wherever desired and these thermostats may
be.of any suitable type, as for example: ar-
ranged to close a cireuit through wires 16 so
that a current flows; or to break tlie circuit
so that some force is released, with the result
of causing -the opening of the valve 18 by
suitable mechanism.

The deflector may be of any desired shapu
which will accomplish the functions stated;
as for example, it" may be hyperbolic to
gather heat from a considerable area con-

centrating it, or it may be parabolic, or made-

of other conic sections.. Moreover.the heat
concentrating device is not necessarily a re-
flector.

When the axis of the device ig inclined to
the protective surface, it will cover'a larger
area than if directly over it; and the water
thrown from the sprinkler §0 arr anged may
extend further.
of sprinklers without interfering so much
with the decorative scheme of an apartment.
The shape of the area to which the deflector
and sprinkler are responsive may permit the
use of sprinklers in places where; they are
not ordinarily practicable, for the “wall of
the reflector may protect: the strut of:the
sprinkler from an adjacent surface which is
known to be hot normally. Another. char-

-acteristic advantage ‘of the invention'is that

it permits the use of a sprinkler whose strut
has a higher melting point; because the tem-
perature > thereof can quickly be raised by the
concentration of heat, caused by the deflector.
A sprinkler can then be used which requires
a source of heat of considerable intensity to
melt it, so that the ordinary temperature-of
a hot room cannot work the sprinkler (say

above 160 degrees) as it may where -the

sprinkler is set to operate at the lower tem-
perature usually desired.” These advantages
are additional to those others which follow
from the operation of ‘the sprinkler by ra-
diant heat in the direction of promptness,

This permits the planning

8

" because of the instantaheous transmission of

that form. of heat and without detracting

from the responsweness of the sprinkler o x:
any thing further that may come to it by
convection as in apparatus heretofore known.

I claim as my invention:

1. Heat responsive apparatus adapted to
be controlled by the occurrence of a fire in
a predetermined region, comprising means
for concentrating heat rays emanating from
said region combined: with heat responsive

eans located at the point of concentration. -

2. Heat responsive apparatus adapted to
be controlled by the occurrence of ‘a fire in

a.pr ¢determined 16(71011, compr ISIDO' nmeans.:
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having a reflecting surface for concentr ating -

heat rays emanatmg from said region com-
bined with ‘heat responsive means located at
the point of concentration.

3. Heat responsive apparatus qdapted to
be controlled by the occurrence of a fire in
a’ predetermined region, comprising means
having a reflecting surface, formed by the

revolutmn of a conic section, for concentrat-

ing heat rays emanating from ‘said region
combined with heat responsive means located
at the point of concentration.

4. An automatic sprinkler adapted to dis-
charge -over -a region ‘combined with means
adapted to Gathel heat rays -from the ‘said

region -at the heat responsive part of said’
spmnlxler, said means comprising a reflecting -

surface haying openings therein for pernut—
hng passage of fluid ‘beyond the said surface.

. In heat responsive apparatus, means for

1ece1v1ncr heat from a region and concentrat-
ing it.in a smaller region, combined with
means located at said region.of concentra-
tion and  responsive to ‘said’ heat, and fire
extinguishing apparatus arranged to be put
into action by said responsive means.

6. In ‘a sprinkler system the combination
with a room, of a pipe and sprinkler of the
system arranged. at one side of ‘a region
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which is to be protected thereby, and a

device larger than the heat responsive part

of the sprinkler for receiving and concen--

trating on said heat responsive part heat
emanatlntr from said region.

Slgned at Boston, Massachusetls, tlus 24th-

day of August, 1921.
“ALBERT J. LOEPSI\TGFR
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