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This invention relates to thermally operated
circult controlling devices and particularly to
thermally operated circuit controlling devices
which control the circuits of fire alarm or fire
control systems. ‘

Thermally operated circuit controlling devices
for fire alarm or fire control systems are usually
of one of two types now in general use, that is,
they operate usually either upon a rise of tem-
perature above a predetermined critical tempera-
ture for which the device is calibrated or they
operate when the rise in temperature exceeds a
certain minimum rate per unit of time. Each
type of device has advantages for certain uses.
For example,.the rate of rise thermostatic circuit
control device for fire alarm or fire control sys-
tems is more sensitive to fires that start suddenly
and may thus give an alarm for an incipient fire
"before the room temperature would reach the
critical point for the operation of a fixed tem-
perature circuit control device. The rate of rise
circuit controlling devices, however, have a dis-
advantage in that they frequently give false fire
alarms for rapid temperature rises in the con-
trolled space which exceed the calibrated rate but
which are perfectly harmless. Such rises may
be caused by the opening of a door between a
highly heated room and one not so heated, by
the uncovering of a kettle in which a liquid is
boiling, by release of a steam safety valve and by
the occurrence of various other events which are
perfectly harmless in themselves but which bring
about the critical rate of rise of temperature
necessary to operate the circuit control devices.

To insure ideal protection, therefore, it i1s ad-
vantageous to combine the rate of rise thermo-
static circuit controlling device with the fixed
temperature circuit controlling device thereby
not only giving warning of fires producing quick
temperature rises below the critical temperature
of the fixed temperature thermostat but also,
through the fixed temperature thermostat, giv-
ing a warning where the fire is of such a nature
that the temperature rise to the danger point
is below the calibrated rate for the rate of rise
element. :

A general object of the present invention is to

provide a compact, simple, efficient and substan-
tially dust- and corrosion-proof combined rate
of rise and fixed temperature circuit controlling
device which combines all of the advantages of
each of the aforementioned types of devices and

which can be installed in all kinds of locations

where fire alarm and fire control thermostatic
systems are desirable with assurance that it will
operate when needed.

A particular object of the invention is to pro-
vide a device of this sort in which a single cir-
cuit closer may be operated either by the rate
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of rise operating mechanism or by the fixed tem-
perature thermostatic mechanism or by both.

Another object of the invention is to provide
for the enclosure of all of the operating parts
of the device within a housing which not only
is substantially dust- and moisture-proof, but
a part of which also serves as the expansion
chamber for the rate of rise mechanism, said
housing also enclosing therein a dash pot cham-
ber for preventing the sending in of alarms for
flash rises of temperature, exceeding the cali-
brated rate, but not representing an incipient
fire. : )

An important feature of the invention is the
provision of means for varying the calibration
of each of the circuit control devices of the com-
bined unit from the outside of the unit, without
having to disassemble the unit, the said adjust-
ing means being adapted to be sealed in their
calibrated adjustments.

Other objects and important features of the
invention will appear when the following de-
scription and claims are considered in connec-
tion with the accompanying drawings in which
the figure is a transverse section through a com-
bined rate of rise and fixed temperature circuit
controlling device embodying the present in-
vention, the device being shown in the position
in which it is attached to the ceiling or upper
part of the space to be protected against fires.

In the illustrative embodiment of ‘the inven-
tion, the molded base 2, of Bakelite or other suit-
able insulating material, has a depending thread-
ed flange 4 on which is screwed a clamping ring
6, which may also be made of Bakelite or other
suitable insulating material, although not nec-
essarily so.

The . hemispherical air chamber casing 8,
which may be formed of copper or brass or other
high heat conducting material and which may
be painted black to insure more rapid heat ab-
sorption, is provided with a reentrant flange
portion 10 between the upper and lower parts of
which the marginal edges of both the diaphragm
12 and its backing plate 13 are confined. It .will
be seen that when the ring 6 is screwed up into
clamping relation to the flange 10 of the air
chamber 8, it will squeeze the marginal edge of
the diaphragm 12 and the marginal edge of its
backing plate I3 between the upper and lower
parts of the flange {0 and thus hold them tightly
against slippage under the action of the air ex-
panding in the chamber 8. The diaphragm 2
is preferably corrugated as shown and is cut out
In the center to receive the threaded boss 14 on
the upper clamping plate 18, the boss 14 having

- an unthreaded portion between its threaded end

and. the clamping plate 16 to receive a lower
clamping plate 18 fitting about the unthreaded
portion. The inner edge of the diaphragm 12 is
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clamped between the upper and lower plates (%
and 18 and is secured in its clamped position by
a clamping screw 20 screwed on to the threaded
end of the cylindrical boss (4.

The upper clamping plate 18 carries at its cen-
ter a contact member 22, which may have a stem
screwed Into a threaded opening in the clamp-
ing plate 16 or which may otherwise be secured
thereto, the plates 16 and 18 being made prefer-
ably of some conductive and not readily cor-
rodible material such as copper, brass or bronze
and the contact member 22 being made prefer-
ably of some non-corrodible metal such as silver.

To limit the movement of the diaphragm {2
under the action of the air expanding in the
casing 8, the annular backing plate 13 is provided
on the upper side of the diaphragm {2, this back-
ing plate 13 having an offset flange portion which
is also clamped between the upper and lower parts
of the flange (0 of the air chamber 8, together
with the marginal edge of the diaphragm 12, as
hereinabove described. The contact member 22
has electrical connection to the one side of the
electric circuit to be controlled by the operation
of the diaphragm {2, under the action of the air
expanding in the casing 8, by means of a terminal
28 having a wire clamping screw 30 threaded
therein, said terminal having an offset part 32
clamped in the Bakelite base 2 by a screw 34
threaded thereinto, said screw extending through
the base 2 and having a conical end which en-
gages the upper face of the diaphragm backing
plate 13. It will be seen, therefore, that electrical
connection is made between the terminal 28 and
the silver contact member 22 through the screw
34, the backing plate i3 and the diaphragm {2
which is clamped against the backing plate 13,
between the upper and lower parts of the flange
10 of the casing 8, by the clamping ring 6, the dia-
phragm 12 being in electrical connection with
the confact member 22 through the upper clamp-
ing plate i6.

It will further be seen that through the screw
34 and the diaphragm backing plate 13, electrical

connection is made between the terminal 28 and -

the metallic casing 8, 'The thermostatic circuit
closing means which is mounted on the metal cas-
ing .8 of the gir chamber will now be described.
The fixed temperature thermostatic circuit con-
trolling means comprises a bi-metal strip 36 at-
tached to the metal alr chamber casing 8 at 38,
preferahly both by rivets and by solder to insure
good permanent electrical and heat conducting
connection to the casing 8. The bi-metal strip
36 is curved as shown so that when it expands
and tends to straighten, the contact point 40 on
the upper side of the curve is caused to press with
considerable force against the lower face of the
boss 14 on the upper clamping member 16, thus
tending {o force the diaphragm upwardly and
with it the silver contact 22. When the silver
contact 22 is forced upwardly a sufficient dis-
tance, however, either by expansion of the air in
the chamber 8 or by the tendency of the bi-metal
strip to straighten when heated, it will be brought
into circuit closing engagement with a second
contact member 42, comprising g screw threaded
through a second screw &4 which serves to clamp
the offset arm of the other circuit terminal 46
against the upper face of the Bakelite base 2, said
arm being preferably seated in a recess in said
base.
provided with a wire clamping screw 48,

It will be seen that the upper end of the con-
tact screw 42 is provided with & kerf 50 to re-

The terminal 46, like the terminal 28, is

4

ceive a screw driver to facilitate calibrating the

. control device and that this upper end of the
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screw is seated in a recess in the upper part of
the clamping screw 44 so that, after the calibra-
tion has been effected, sealing wax or other suit-
able sealing means 52 may be placed over the
upper end of the contact screw 42 and, if desired,
confined theérein by means of another short screw
54 screwed into the upper end of the said recess
in the clamp screw 44, Calibration of the action
of the bi-metal strip 36, that is, calibration of
the fixed temperature thermostatic circuit con-
trolling means, may be effected by means of a
calibrating screw 56, threaded through a screw
case or holder 58 having a flange on the inside
of the air casing 8 and preferably soldered to the
casing 8 to secure an alir-tight joint. The adjust-
ing or calibrating screw 96 has its kerf 62 located
at the bottom of a recess in the casing or holder
58 so that it also, when properly calibrated, may
be sealed against access by sealing wax 64 or by
any other suitable or more permanent sealing
means.

It will be noted that, when the parts are in the
position shown in the drawings, all of the con-
tacts are enclosed within a casing comprising, as
a whole, the base 2 of insulating material, the
clamping ring 6 and the metal air chamber cas-
ing 8. It will further be seen that the diaphragm
{2 and the clamping plates {6 and 18 carried
thereby divide this enclosure into two chambers
66 and 68. To prevent gradual expansion of the
air in the lower chamber 66 from moving the con-

- tact 22 into engagement with the contact 42, a
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leak or vent is provided In the diaphragm (2
through which the slowly expanding air can grad-
ually leak. As herein shown, this leak or vent
comprises a tube 10, preferably of non-corrodible
metal, cemented into an opening through the
upper and lower clamping plates (6 and (8. As
herein shown, the tube T0 has in its lower end an
opening 12, about one-half the diameter of the
opening 14 in its upper end. The tube preferably
has therein a plug 16 of suitable porous material
such, for example, as balsa wood or other porous
compressible wood, The rate of flow of the air
leaking through the plug 16 may be varied by
varying the initial compression of the balsa or
other wood. The function of this leak is partly
to determine the calibration of the rate of rise
circuit controlling device. In order to prevent
some false alarms, a second calibrated leak or vent
is provided in the upper chamber 68, This leak
or vent comprises simply a plug of balsa wood
or other suitable material T8 in an opening 80
in the Bakelite base 2, this leak being so cali-

. brated that it will pass air therethrough faster

60

than the leak in the diaphragm (2. However,
a too sudden movement of the diaphragm {2,
caused by a flash expansion of the air in the
chamber §6, will be retarded somewhat by a dash

pot action of the air in the chamber 68 as it is
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driven through the leak or plug 718. Both leaks,
of course, permit the return of the diaphragm
12 to its normal position under the action of
gravity, this return preferably being facilitated
by making the clamping plates i6 and {8 of sub-
stantial dimensions and of sufficient weight fo
tend to carry the diaphragm quickly back to its
normal inoperative position.

It will be seen that the balsa wood plug 18
in the opening 80 has a further function in that
it protects the chamber 68 from the ingress of
dust, moisture or other vapors and thus pro-
tects the inside plug 16 from becoming clogged.
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Opening upon the upper side of the Bakelite base
2, the plug or leak 18 is itself also somewhat pro-
tected from dust by the outlet box, within which
it is preferably enclosed. It is believed that the
use of balsa wood for an air leak of this type is §
novel.

From the foregoing descrlption it will be seen
that the invention herein disclosed provides a
combined rate of rise and ﬂxed temperature
thermostatic unit for fire. alarm and fire con- 10
trol purposes having many advantages over previ-
ous devices and that it is simple to make, com-
pact and. inconspicuous and also substantially
dust- and moisture-proof. It will further be seen
that it combines the best features both of the 13
rate of rise and of the fixed temperature circuit
control devices in a unit in which there is only
one pair of circuit closing contacts.

It is to be understood of course, that the em-
bodiment of the invéntion herein shown is illus- g
trative only and that many other embodiments
may be made within the spirit of the invention
and the scope of the claims.

I claim:

1. In a thermostatic circuit controlling devlce, 25
the combination with a hollow casing of good
heat conducting material, a diaphragm forming
with said casing an expansion chamber for the
diaphragm-operating fluid, said chamber being
provided in a wall thereof with a restricted pres- 30
sure equalizing vent for gradual temperature
changes, and circuit-closing means comprising
8 member movable by said diaphragm into cir-
cuit-closing position upon expansion of the fluid-
in said chamber at a rate in excess of the capacity 388
of said vent to effect equalization, of a bi-metallic
thermostat enclosed within said expansion cham-
ber, connected to said casing at one end only and
bent in an arch-like curve, with the metal hav-
ing the higher coeficient of expansion on the in- 40
side of said curve, between sald casing and the -
diaphragm in such manner that its free end bears
against the diaphragm and the opposite side of
the arch has its bearing on the casing, said bi-

metallic thermostat being so adjusted that its 46 a

free end exerts pressure on said diaphragm sufii-
clent to effect a circuit closing movement there-

of when the temperature in said chamber reaches

a selected critical point above normal and returns

to its potentially operative position when the 50
temperature in said chamber again falls below
sald critical point. .

2. Thermostatic.circult-closing means accord-
ing to claim 1 in which the casing, the diaphragm
and- the bi-metallic thermostat are all in 55
electrically conductive relation to each other and
to one side of the circuit-closing means.

3. A thermostatic circuit controlling device ac-
cording to claim 1 in which the casing bearing
of the bi-metallic arch is adjustable toward and 60
away from the diaphragm to provide for varia-"
tion of the critical temperature at which the bi-
metallic thermostat operates to close the circuit.

4. A thermostatic circult controlling device\
according to claim 1 in which a critical tem-'65
perature adjusting bearing for the casing side
of the bi-metallic arch has an extension to the
outside of sald casing by means of which such
adjustment may be made.

8. In a thermostatic circult controlling device, 70
the combination with a hollow casing of good
heat conducting material, & diaphragm forming
with sald casing an expansion chamber for the
diaphragm-operating fiuid, said chamber being

provided in a wall thereof with a restricted pres-
sure equalizing vent for gradual temperature
changes, and circult-closing means comprising
a member movable by said diaphragm into cir-
cuit-closing position upon expansion of the fluid
in said chamber at a rate in excess of the ca-
pacity of said vent to effect’ equalization, of a

bi-metallic thermostat enclosed within said ex-
pansion chamber, connected to said casing at one

end only and having its free end arranged and ad-
justed to exert pressure on sald diaphragm suf-
ficient to effect circuit closing movement thereof
when the temperature in said chamber reaches a
selected critical point above normal and to return
automatically to its potentially operative position
when the temperature again falls below sald crit-
ical point, and means for varying the critical
setting of the bi-metallic thermostat, said means
being arranged to be accessible from outside the
casing without disassembling thereof or removal
of the thermostatic circuit controlling device from
its operative location.

6. In a thermostatic circuit controlling device,
the combination with a hollow' casing of good
heat conducting material, a diaphragm forming
with said casing an expansion chamber for the
diaphragm-operating fluid, said chamber being
provided in a wall thereof with a restricted pres-
sure -equalizing vent for gradual temperature
changes, and circuit-closing means comprising
& member movable by said diaphragm into cir-

- cuit-closing position upon expansion of the fluid

in said chamber at a rate In excess of the capacity

of said vent to effect equalization, of a bi-metallic

thermostat enclosed within said expansion cham-
ber,” connected to sald casing at one end only
and having its free end arranged and adjusted
to exert pressure on said diaphragm sufficient
to effect circuit closing movement thereof when
the temperature in sald chamber reaches a se-
lected critical point above normal and to return

" automatically to its potentially operative position

when the temperature again falls below said crit-
iczz point and an insulating base provided with -

epending flange to which the casing and dia-
phragm are clamped, said diaphragm forming

with sald flange a second substantially dust-
proof chamber into which the chamber vent dis- -

‘charges and in which the circuit closing means
is located, a less restricted screened vent being
also provided in the outside wall of said second
chamber, the relative sizes of the chamber vent
and the outside wall vent being such as to cause
the fluid in said second chamber to effect & dash-
pot retardation of the movement of said dia-
phragm under excessive rates of expansion of
the fluid in the first mentioned chamber.
JOHN H. DERBY.
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