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(C] 74—2)

ThlS 1nvent10n rela‘oes to an automat1c release
device, and more ‘particularly: to‘an electrically-
operated automatic release for a furnace draft.

It is among the objects of the invention to pro-j

vide an improved automatic -relegise ’ “device of

small size and hght welght Which- can- ‘be’ directly -

. connected into-a tension strand such-as &' fur-
nace draft-control’ cham or’ cable, which'is auto-

- matically actuated upon faﬂure of power to the

draft-controlllng motor or upon- overheating of
the furnace, to immediately release the chain or
cable ‘and permit the draft to -close, ‘which is
simple and durable in construction and extremely
economical to manufacture, so that'it'can be sold
at 3 nominal cost either ‘a5 ‘standard ‘equipment
with new furnace-control systems; or-as-an ac-
cessory té be added to- an: existing system, and
whichis'easy to install, requires to material modi-
fication of ‘a control system in which ‘it iy incor-
porated, is not subject to- malfunctioning in use,
and provides a positive safety control for prevent-
mg furnace overheating, and for similar purposes.

-Other objects and advantages will‘become’ ap-
parent from a consideration of the following de-

seription and the appended ‘claims in- comunct_mn “

with the accompanying drawings, wherein::
Figure lisa d1agrammat1c jllustration of a fur-
nace-control .system: ‘showing - the application
thereto of an automamc release 111ustrat1ve of the
invention;
‘Pigure 2 is a dlagrammatm view of a furnace-'

s 2 Clalms.

‘ cléan-out-door- 12 by suitable hinges 14::
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control system different from ‘that illustrated in

Figure 1; and showing-the’ apphcation thereto of
an automatlc draft release 1llustrat1ve of the in-
'vention, BTN KA

Figure 3 is a réar elevatlon of the automatlc
draft-release device of the invention;

‘Figure 4 is'a front:elevation of the draft-re-
lease device illustrated in Figure 3;

. ‘Figure 5 is a side elevation of the draft-release
" device:shown in Figures 3 and 4;

Pigure 6 is 2 longltudmal cross-sectmn on the
line 6—6 of Figure 4; .

Figure7isa rear elevatron of a somewhat mod-
ified form of automatic release device;- :

. Pigure 8 is.a front elevation of the dev1ce 111us-
trated in Figure 7;

Figure 9 is'a long1tudma1 cross—sectmn on thef
11ne 9—9 of Figure8.. .. -

- With .continued reference to the drawmgs, and
particularly to Figures 1 and 2, the:numeral 10
generally indicates.a. ‘furnace cover:or:housing
having itherein a fuel-receiving door (f-and an
dsh pit or clean-out door 12 provided with a
draft-opening: therein controlled by a draft door
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2.
lsuplvotally connected at: 1ts upper edge to the
- The

draft-déor13 has an arm {5 projecting froin one
end itheréof at its lower edge for opemng and

closing the-draft door.-

:Ag thefurnace may be of entlrely conventional

) constructmn n further description. is’ considered

unnecessary. for the: purposes: of the present:dis-
-Opening of the draft door {5 will per-
mit-a draft of air into the furnace under the
furnace grates to. promote thé combustion: of
fuel in the furnace, and closing of the draft-door
will cut off this flow of air retarding:combustion
of fuel in the furnace and causing the furnace to
cool.: The amount of heat supplied by.the fur-
nace may. thus be controlled by variably opening
the-draft door i3, the furnace generating its. max-
imum heat output when. the draft door is side
open and generating a minimum amount of~ heat
when the draft door is fully closed.:

In the -arrangement shown in Flgure 1, the
draft-regulatmg door_ 13 is controlled by a-cons
ventional draft-regulating, electric motor {6 oper=
ated from a step-down transformer T under the
-control of a,room thermostat 18.

-This system operates entirely satlsfactonly -as
long as. there is.no.interruption. to the electric.
power ‘supplied to the motor. {6 through the:trans-
former 1T and thermostat 18._ If the power should
acc1dentally fail, however, while the furnace. is
in-operation, the motor 16 may stop.in a position
in'which the draft-regulating door {3 isleft open.
W1th this door open, the furnace will continue to
heat-and frequently. under these conditions; the
furnace reaches such a high temperature as to
damage the furnace, or cause a fire in the build-
ing in which the furnace is installed. The motor
i16 is connected to the draft-regulating door {3
through the intermediacy of a flexible .strand,
such as the chain generally indicated at {9, and
to avoid the contingency of the furnace over-
heating in the event of power failure to the motor
16, the present invention contemplates the inter-
position of .the automatic release device, gener-
ally indicated at 20, in-.the chain 19 fo.release
the tension on the chain and permit the draft-

. regulating door to close upon failure of.the sup-
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ply of power to the furnace draft—regulatmg
system.. .

In the arrangement shown in Flgure 2, the
furnace : is; provided with a -manually-operated
draft control. -In this case, the chain 19 is led
over suitable pulleys: to- a.manually-rotatable
drum 21 by means of which the draft-regulating
door {3 may be opened and closed from a con-




3
venient position in the house above the location
at which the furnace is installed. . With such a
manually-operated control the draft regulation
may be forgotten and the draft-regulating door
left open, particularly during the absence of the
occupants from the house, in which case the fur-
nace may seriously overheat, damaging the fur-
nace, or even causing a fire in the building. The
invention contemplates the interconnection of an
automatic release device, generally indicated at
20’, in the chain 19 to obviate such a contingency.
The device 20’ is substantially the same as the
device 20, but operates in a slightly different man-
ner because of the lack of a:normal supply of
electric current to the draft-regulating system,
no current supply being necessary in the case:of
the manually-operated control system.

In the arrangement illustrated in Figure 2, a
step-down transformer 22 is provided, and one
end- of the low-voltage side of this transformer
is'connected to one side of a temperature-réspon-
sive switch 23 mounted on the furnace-10. “The
opposite side of the switch is connected to .one
side of the automatic release device 20/; and the
other side of this device is connected'to the other
end- of the Jow-voltage. side -of the. transformer,
so ‘that,  when' the temperature of the.furnace

exceeds a predetermined value and the tempera-.
ture-responsive: switch. 23 closes, the device 20"
will be.actuated to lengthen the chain I8 suffi- -

ciently to close the draft-regulating door 13.

Obviously, this device could be operated just

as well by having the switch 23 normally closed
and arranged to open when the furnace tempera~
ture - reaches o predetermined: degree, thereby
interrupting the supply. of electrical energy to-the
device 20, and thus causing the device to opérate
and lengthen the chain to-close the furnace draft-
regulating door:

The automatlc release device generally desig+
nated at 20:in Figure 1 is illustrated in detail in
Figures 3 to 6, inclusive, to which reference may
now be ‘had. for :a° detalled descrlption of ' the
device.. .

The device 20 comprises.an elongated metal
plate -or strap 25 provided with an-arcuately-
rounded end.26 and an -aperture 27 near such
rounided end to receive one end of the chain 19,
or other flexible strand, into which the device
is eonnected. ' Near its opposite end the plate 25
is folded along its longitudinal center line to pro-
vide a pair of spaced-apart, substantially parallel
ears 28, which ears-are provided with registering
apertures nearthe corresponding end-of the plate.

‘Near the rotinded end 26, the plate is provided
with'a U-shaped bend 29 forming a magnet-re-
ceiving recess and an electromagnet 30 ‘is posi-
tioned in this recess and secured-at orne end to
the bight of the U-shaped bend 28, the opposite
end of the magnet being substantially flush with
the portions of the p1ate at opposxte 51d°s of the
bend. o

The magnet 38 is of converttlo*xal cons truc-
tion; and - of :low-voltage: requirements, and.is
electrically connected with the transformer. {1
of Figure 11, or the transformer 22:of Figure 2:.in
a-manner to:he energized by the- current output
of the particular transformer.

A lever 31 in the form of an elongated, bent
wire having an eye: 32 at one end. is pivotally con-
nected to the plate 25 by means.of a.guitable pivot
pin o7 bolt 33 extending through the apertures:in
the lugs 28 and through the eye:32:0f the lever.
This lever is swingable between.a  position in
which it is superpdsed relative to theplate 25 and
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‘to-close.
" near the free end of the latter to limit movement

4

a position at which it extends outwardly from

“the end of the plate to which it is pivotally con-

nected.

A link 34 is slidably mounted on the lever 3f
for connection to an end of the chain 19 opposite
the “end connected t;o the plate 25 by the aper-
ture 27.

When the lever is held to its position super-
posed upon the plate 25, as illustrated in Figures
3; 4 and 5, the chain {9 is of normal length and
held under tension, but when the lever-is re-
leased and swings to the position illustrated in
Figure 6, the chain is lengthened sufficiently to
permit the-draft-regulating door of the furnace
A ring stop 35 is secured on the lever

of the.ring outwardly of the lever when the lever
swings to its position extending outwardly from
the end-of ‘plate 25 to which it is pivotally con-
nected, .as illustrated in Figure 6. This stop 35
may. conveniently comprise ., cross- -pin welded
or ‘otherwise suitably -secured substantially: at its
mid-length- location 40 the. lever 34 adJacent; the
free end of the. latf,er : :

A trigger-36 is: plvotally connected ‘near one end
to-the plate.-25 mtermedlate the lenigth of the lat~
ter for cooperatmn Wlth the electromagnet 30 to

: 1e1easably hold the lever 3t in. posmon superposed
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on the plate 25."- This tugger 36 comprises. a flat
plate notched at. one end to prov1de three spaced-
apart tines 31, 38 and -39, The two outs1de tines
37 and 39 are bent’ substantlally at right angles
to the remainder of the trigger plate and are
pivotally received in- respectwe notches 40 and 41

. prov1ded in the side edges of the plate &5t0 p1vot-

ally mount. the trlgger ‘o the -plate. -The metal
tine or tongue 38 is bent first substantlally to the
direction of the outside tines 31 .and 39. and is
then re-curved ‘fo ‘extend substantially. parallel

. to-the major portion of the trigger plate. This

tongue. extends . through. a- rectangular -aperture

- 42 prov1ded in the plate 25. betlween the notches

48 and 41 and is so posmoned that. 1ts -outer end
overlies the adjacent. end of the lever’ 31 asclear-

25 1y ilusfrated in Fi 1gure 5, when the tugger plate

is in contact near. its end .opposite the tmes with
the core 43 of the- electlomagnet .

With: this arrangement, as: long -as:the electro-
magnet 30 is energized and  holds the trigger
member 38 against its core, as illustrated in Fig-
ure 5, the lever 34 will be locked. in position super-
posed: relamve to- the plate 28, and the length of
the. chain IS wnl ke maxntamed at-a value to 0op~
erate the draft-regulatmg door:{3.

In the event of power failure to the electromag-
net 30, the trigger-36is released to swing down-
wardly by gravity; from:the position: illustrated
in Figure 5 to the:pdsition iHustrated in Figure 6,
thereby releasing the free end of ithe lever: 3t so
that the lever can swing away from the:plate 25
to lengthen the cham 19 in the mannel described
above;: ’

In the arrangement 111ustra:ted in- F1gures 7,8
and 9, the -construction is the same as that illus-

trated in Figures'3 to 6, inclusive, and described

above, except that in the form illistrated in
Figures 7, 8 and 9, a slightly modified lever 31"
and a slightly modified:trigger: 38’ -are used .so
that the device will trip when theé solenoid:30
is energized: rather:than when-the:solenoid’ is
de-énergized; &s  described - above in ccmnection
with Figures 8 4o: 6, inclusive. - :

Iri-this arrangemernt -the’ lever 314 4s prov1ded
on its-free . end with-a re-<curved hook 44-and
the ‘metal: tine’ or tonigue 38’ -of: the trigger is
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curved near its ocuter end in a direction toward -

instead of away from the major portion of the
trigger, so that the outer end of this tongue
engages in the hook 44 to latch the lever 317 in
position superposed relative to the plate 25 when
the trigger is disposed at its maximum distance
away from the core 42 of the solenoid. When
the solenoid is energized and attracts the free
end of the trigger, the tongue 38’ is released from
the hook 44 of the lever 31’ to free the lever so
that the lever will swing downwardly to a posi-
tion in which it extends outwardly from the end
of the plate 25 to which it is pivotally connected,
thereby lengthening the chain 19 to close the
draft-regulating door of the furnace.

’ If desired, a tension spring 45 may be con-
nected at one end to a tongue 4§ struck out from
the trigger 36’, and at its opposite end to &
tongue 41 struck out from the plate 25 to assist
the force of gravity in holding the trigger 38’
away from the core of the electromagnet 36.

As explained above, the form of the device
shown in Figures 3 to 6, inclusive, may be used
in either of the arrangements shown in Figures
1 and 2, provided that in the arrangement shown
in Figure 2, the switch 22 remains closed during
normal operation and opens only in response to
furnace temperature above a predetermined
value. The slightly modified form of device
shown in Figures 7, 8 and 9 is designed to save
electrical energy in that it operates with the
switeh 23 normally open and clesing upon being
subjected to furnace temperature above the
predetermined value. )

The invention may be embodied in other spe-
cific forms without departing from the spirit or
essential characteristics thereof. The present
embodiments are, therefore, to be considered in
all respects as illustrative and not restrictive, the
scope of the invention being indicated by the
appended claims rather than by the foregoing
description, and all changes which come within
the meaning and range of equivalency of the
claims are, therefore, intended to be embraced
therein.

I claim:

1. An automatic release device comprising an
elongated, flat plate having near one end an
aperture for attaching one end of a tension
strand thereto, an electromagnet carried by said
plate adjacent said one end, said plate having
at its opposite end a formation providing a pair
of spaced-apart, apertured ears, a lever pivotally
connected at one end to said ears, a ring slidable
on said lever for attaching an end of a tension
strand to the latter, and a trigger pivotally
mounted near one end on said plate intermediate
the length of the latter and engageable with the
free end of said lever to releasably hold the latter
in superposed relationship to: said plate; said
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trigger being movable in response to a changa .
in the energization of said electromagnet to
release said lever for swinging movement i a
position in which it extends outwardly from the
end of said plate to which it is pivotally con-
nected, to thereby increase the length of a
strand connected to said plate and said ring, said
lever comprising an elongated member having a
pivot-pin-receiving eye at its end pivotally con-
nected to said ears, and said trigger comprising
an elongated plate structure having on its end
pivoted to said plate a tongue engageable with
the free end of said lever, said lever and said
trigger Leing disposed at respectively opposite
sides of said plate and said plate having an aper-
ture for the projection of said trigger tongue
therethrough to engage said lever.

9. An automatic release device comprising an
elongated flat plate having near one end an aper-
ture for attaching one end of a tension strand
thereto, an electromagnet carried by said plate
adjacent said one end, said plate having at its
opposite end a formation for the pivotal attach-
ment of a lever to said plate, a lever pivotally
connected to one end to said formation, a ring
slidable on said lever for attaching an end of a
tension strand to the latter, and a ftrigger pivot-
ally mounted near one end on said plate inter-
mediate the length of the latter and engageable
with the free end of said lever to releasably hold
the latter in superposed relationship to said plate
as long as said electromagnet is energized, said
trigger being movable in response to de-energiza-
tion of said electromagnet to reiease said lever
for swinging movement %o a position in which
it extends outwardly from the end of said plate
to which it is pivotally connected to thereby
increase the length of a strand connected to said
plate and said ring, said lever comprising an
elongated member pivotally connected at one end
to said formation and said trigger comprising an
elongated plate structure having on its end piv-
oted to said plate a tongue engageable with the
free end of said lever, said lever and said trigger
being disposed at respectively opposite sides of
said plate and said plate having an aperture for
the projection of said trigger tongue there-
through to engage said lever, and a ring stop on
said lever near the free end of the latter.

ROY G. HUGHES.
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