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Patented July 8, 1952 

This invention relates to an automatic 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 
vide an improved automatic-release device of 5. 
small size and light weight which can be directly 
connected into a tension strand, such as a 'fur 
nace draft-control chain or cable, which is auto matically actuated upon failure of power to the draft-controlling 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 a nominal cost either as standard equipment 
with new furnace-control systems; or as an ac cessory to be added to an existing system, and 
which is easy to install, requires to material modi 
fication of a control system in which it is incor 
porated, is not subject to malfunctioning in use, 
and provides a positive safety control for prevent 
ing furnace overheating, and for similar purposes. 
Other objects and advantages will become ap 

parent from a consideration of the following de 
scription and the appended claims in conjunction 4: 
with the accompanying drawings, wherein: 

Figure 1 is a diagrammatic illustration of a fur 
nace-control system showing the application 
thereto of an automatic release illustrative of the 
invention; - -- - - - - - - - - 

:Figure 2 is a diagrammatic view of a furnace 
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control system different from that illustrated in Figure 1, and showing the application thereto of 
an automatic draft release illustrative of the in 
vention; ... . . . . : . . . . 

Figure 3 is a rear elevation of the automatic 
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; . . . . . . . . . . . . . 

Figure 6 is a longitudinal cross-section on the 
line 6-6 of Figure 4; . . . . . . . . . . . . . . . 
Figure is a rear elevation of a somewhat mod 

ified form of automatic release device; . . . . . . . 
... Figure. 8 is a front elevation of the device, illus 
trated in Figure.7; . . . . . . . . . . . . . . . . . . . . . . 

Figure 9 is a longitudinal cross-section on the 
line 9-9 of Figure8. , , . . . . . . . . . . . . . 
With continued reference to the drawings, and 

particularly to Figures 1 and 2, the numeral to 
generally indicates a furnace cover or housing 
having therein a fuel-receiving door and an 
ash pit or clean-out door 2 provided with a 
draft opening therein controlled by a draft door 
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2 Claims. (CL 74-2) is 
f3 pivotally...connected at its upper edge to the 
clean-out-door. 2 by suitable hinges. 14, . The 
draft door 3 has an arm 5 projecting from one 
end thereof at its lower edge for opening; and 
closing the draft door. . . . . . . . . . . . . . . . . 
,, . As the furnace may be of entirely conventional 
construction, a further description is considered 
unneceSSary, for the purposes of the present dis 
closure... Opening of the draft door 5 will per 
Initia, draft of air into the furnace under the 
furnace grates to promote the 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 f3, 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 Figure 1, the 

draft-regulating door. 3 is controlled by a con 
ventional draft-regulating, electric motor 6 oper 
ated from a step-down transformer T under the 
control of a room thermostat 8. . . . 
This system operates entirely satisfactorily as 

long as there is no interruption to the electric 
power Supplied to the motor 6 through the trans 
former T and thermostat 8. If the power should 
accidentally fail, however, while the furnace is 
in operation, the motor, 6 may stop in a position 
in which the draft-regulating door 3 is left open. 
With this door open, the furnace will continue tg 
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 
6 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 
6, the present invention contemplates the inter 
position of the automatic release device, gener 
ally indicated at 20, in the chain 19 to release 
the tension on the chain and permit the draft 
regulating door to close upon failure of the Slip 
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ply of power to the furnace draft-regulating 
System. - . .. 

In the arrangement shown in Figure 2, the 
furnace is provided with a manually-operated 
draft control. In this case, the chain 9 is led 
Over Suitable pulleys to a manually-rotatable 
drum 2 by means of which the draft-regulating 
door 3 may be opened and closed from a con 

  

  

  

  



3 
Wenient 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 9 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-respon 
Sive switch 23 mounted on the furnace. 0. 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 low-voltage. Side of the transformer, 
So that,... When the tenperature 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, 9 Suffi : 
ciently to close the draft-regulating door 3. 

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 a predetermined degree, thereby 
interrupting the supply of electrical energy to the 
device 20, and thus causing the device to operate 
and lengthen the chain to close the furnace draft 
regulating door. ... . . . . 
The automatic 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 detailed description of the 
device. - - - ... .s.. . . c. - . 

The device 20 comprises an elongated, metal 
plate or strap 25 provided with an arcuately 
rounded end. 26 and an aperture 27 near such 
rounded end to receive one end of the chain (9, 
or other flexible strand, into which the device 
is connected. 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 near the corresponding end of the plate. 
Near the rounded 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 one end to 
the bight of the J-shaped bend 29, the opposite 
end of the magnet being substantially flush with 
the portions of the plate at opposite. sides of the 

The magnet 38 is of conventional construc 
tion, and of low-voltage requirements, and is 
electrically connected with the transformer fi 
of Figure 1, or the transformer. 22. of Figure 2 in 
a.manner to be energized by the current output 
of the particular transformer. . . . . . . 
A lever 3 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 suitable pivot 
pin or bolt 33 extending through the apertures in 
the lugs 28 and through the eye 32 of the lever. 
This lever is swing able between a position in 
which it is superposed relative to the plate 25 and 
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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 3 

for connection to an end of the chain 9 opposite 
the end connected to the plate 25 by the aper 
ture 2. 
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 
to close. A ring stop 35 is secured on the lever 

- near the free end of the latter to limit movement 
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 a cross-pin welded 
or otherwise suitably secured substantially at its 
mid-length location to the lever 3, adjacent, the 
free end of the latter. . . . . . . . 
A trigger 36 is pivotally connected near one end 

to the plate 25 intermediate the length of the lat 
ter for cooperation with the electromagnet 30 to 
releasably hold the lever 3, in position superposed 
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on the plate 25. This trigger 36 comprises a flat 
plate notched at one end to provide three spaced 
apart times 31, 38 and 39. The two outside tines 
37 and 39 are bent substantially at right angles 
to the remainder of the trigger plate and are 
pivotally received in respective notches 40 and 4? 
provided in theside edges of the plate 25 to pivot 
ally mount, the trigger on the plate. The metal 
tine or tongue 38 is bent first substantially to the 
direction of the outside tines. 37 and 39 and is 
then re-curved to extend substantially parallel 
to the major portion of the trigger plate. This 
tongue extends through a rectangular aperture 
42 provided in the plate 25 between the notches 
40 and 4f and is so positioned that its outer end 
overlies the adjacent end of the lever 3, as clear 
ly illustrated in Figure 5, when the trigger plate 
is in contact near its end opposite the tines with 
the core 43 of the electromagnet. . . . . 
With this arrangement, as long as the electro 

magnet 30 is energized and holds the trigger 
member 36 against its core, as illustrated in Fig 
ure 5, the lever 3i will be locked in position super 
posed relative to the plate 25, and the length of 
the-chain S. Will be maintained at a value to op 
erate the draft-regulating door. 3. 
In the event of power failure to the electromag 

net 30, the trigger 36 is released to swing down 
Wardly by gravity, from the position illustrated 
in Figure 5 to the position illustrated in Figure 6, 
thereby releasing the free end of the lever 3 so 
that the lever can swing away from the plate 25 
to lengthen the chain 19 in the manner described 
above. . . . . . 
In the arrangement illustrated in Figures 7, -8 

and 9, the constructionis.the same as that illus 
trated in Figures 3 to 6, inclusive, and described 
above, except that in the form illustrated in 
Figures 7, 8 and 9, a slightly modified lever 31' 
and a slightly modified trigger. 36' are used so 
that the device will trip when the solenoid .30. 
is energized rather than when the solenoid is 
de-energized; as described above in connection 
With Figures 3 to. 6, inclusive. . . . . . . . . . . . . 

In this arrangement the lever 3 f' is provided 
on its free end with a re-curved hook 44, and 
the metal tine or tongue 38' of the trigger is 
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curved near its outer 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 3' in 
position superposed relative to the plate 26 When 
the trigger is disposed at its maximum distance 
away from the core 43 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 3' to free the lever SO 
that the lever will swing downwardly to a posir 
tion in which it extends outwardly from the end 
of the plate 25 to which it is pivotally connected, 
thereby lengthening the chain 49 to close the 
draft-regulating door of the furnace. 

If desired, a tension Spring 45 may be COEl 
nected at One end to a tongue 46 struck Out from 
the trigger: 36', and at its opposite end to a 
tongue 47 struck out from the plate 25 to assist 
the force of gravity in holding the trigger 35' 
away from the core of the electromagnet 39. 
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 23 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 
SWitch 23 normally open and closing 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 change . 
in the energization of said electromagnet to 
release said lever for swinging movement to 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 being 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. 

2. 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 trigger 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 release said lever 
for Swinging movement to 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 C. HUGHES. 
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