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UNITED STATES PATENT OFFICE.

BENJAMIN E. MEACHAM, OF’LORAIIK\T, OHIO, ASSIGNOR TO THE AMERICAN STOVE
COMPANY, OF ST. LOUIS, MISSOURI, A COREORATION OF NEW J ERSEY.

HEAT AND DAMPER REGULATOR FOR GAS-OVENS.

1,300,990.

Specification of Letters Patent.

Patented Apr. 15, 1919.

Application filed February 16,1918. Serial No. 217,506.

To all whom it may concern: '

Be it known that I, Bexvamin E. Mea-
cHAM, a citizen of the United States, re-
siding at Lorain, in the county of Lorain
and State of Ohio, have invented certain
new and useful Improvements in Heat and
Damper Regulators for Gas-Ovens, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ing.
'gl‘his' invention relates to improvements in
heat and damper regulators for gas ovens,
and the primary object is to automatically
control the outlet or vent opening for the
products of combustion of the oven burner
by a damper, according to the amount of
fuel or flame that is being used. )

A further object of the present inven-
tion is to combine an automatic damper con-
trol for the outlet of the products of com-

* bustion, with an automatic fuel control for
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the oven, the fuel control operated by the
oven zone temperature and the damper con-
trol by the burner flame zone temperature,
but both controls being operated by the
heat from the oven burner, whereby the two
operate in unison to control the heat with-
in the oven through the combined action of
the fuel control, and the damper control.

A further object of the present inven-
tion is to provide an automatic damper con-
trol for the outlet opening of the products
of combustion from the oven burner ac-
cording to the heat or flame of the oven
burner, whether the oven burner be con-
trolled automatically, or by hand.

In the accompanying drawings,

Figure 1 is a perspective view of a gas
oven showing my invention applied thereto.

Fig. 2 is a horizontal sectional view on the

line 2—2 of Fig. 1.

Fig. 3 is a sectional view on the line 3—3
of Fig. 2 looking in the direction indicated
bv arrow.

Fig. 4 is a detached elevation of the auto-
matic damper control.

Fig. 5 is an end view of Fig. 4

Referring now to the drawings in which
like parts are designated by the same refer-
ence characters, 1 1s an oven, and 2 a vent
flue for the products of combustion from
the oven burner 8. This burner is prefer-
ably made in substantially U-shape in plan

. view and extends around the front sides of

the oven as shown. The back of the oven is
provided with a vent opening 4, through
which the products of combustion from the
burner 3 pass into the vent flue 2. A tri-
angular hood 5, is arranged at the outer side
of the vent opening 4, and the top side of
this hood 5 is provided with an opening 6.
A damper 7 is arranged to close or open this
opening 6, and the damper 7 is connected
to a combined pivotal and operating rod 8,
which is journaled in ears 9, projecting from
the ends of the hood 5. The damper 7 is
adjustably connected to the rod 8 by means
of a suitable clamping screw 10.

An auntomatic thermostatic control is pro-
vided for oscillating the Yod 8, and thus
operating the damper 7, to open it or per-
mit it to close. This automatic device con-
sists of a suitable thermostat 11 which com-
prises a frame 12, preferably of cast iron,
and this frame is provided with a plurality
of projecting perforated ears 13 through
which two thermostatic rods 14 and 15
loosely pass. The inner end of the frame 12
has an arm or hook 16, and arranged with-
in this hook is a rocker arm 17, the rocker
arm and hook 16 having a knife-edge bear-
ing 18, whereby the rocker arm 17, is adapt-
ed to rock on the said knife-edge bearing
under the expansion of the rods 14 and 15.
The rod 14 has its end 19 made fast to one
end of the frame 12, and its opposite end
20 rests on one end of the rocker arm 17.
The Tod 15 has one end 21 resting on the
other end of the rocker arm 17, and the op-
posite or outer end 22 of the rod 15 is
elongated and passes through the outer
end of the frame 12, and is adapted to en-
gage and operate the lever 23. The lower
end of this lever 23 is pivoted at the point
24 to the ears 25 which extend out from
the end 26 of the frame 12. The free end
of the lever 28 is bifurcated to form a slot
27, into which the crank end 28 of the rod
8 extends. The lost motion between the
end 22 of the rod 15 and the lever 23, may
be regulated, by a suitable adjusting screw
29, which passes through the lever 23, and
is located in a line with the end of the
rod 15. ‘

The damper 7 closes by gravity and is
normally in its closed position when the
burner 3 is not in operation, or in other
words, when the oven is cold. When the
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burner 3 is lighted, the thermostat 11 is
heated by the flame of the burner quickly,
because 1t is located directly in the zone of
the flame, and the expansion rods 14 and 15
serve to move the lever 23 and rock the
rod 8 and swing the damper 7 to open posi-
tion, With full fuel on, the thermostat 11
reaches its maximum heat, and therefore
maximum expansion, and as a consequence

the damper 7 is opened to its maximum ex-

tent, as at this time the damper must be
well open in order to provide proper ven-
tilation for the burner 3 to properly op-
erate. When the flame of the burner 3 is
reduced, the temperature of the burner
zone in which the thermostat 11 is located, is
correspondingly reduced, and the damper 7
is correspondingly closed. From this it will
be observed, that the damper 7 is auto-
matically opened and closed from maximum
to minimum, as the flame of the burner
3 is regulated from maximum to minimum.
The damper 7 is adjusted to its minimum
open position while in its adjusted position
by the screw 10.

A substantial saving of gas is effected by
this antomatic damper control, by reason of
the fact that any excess escape of heat
through the vent opening is prevented, and
the amount of ventilation and the escape of
heat, is automatically regulated to suit the
requirements of the size of flame, thereby
preventing any excessive escape of heat
when the burner is turned down. The sav-
ing in fuel by this automatic device is most
pronounced when the oven is required to be
operated at medium or low temperature, as
then, there is only a small amount of burnt
products to be carried through the flue, and
the vent opening should then be nearly

- closed off, without impairing the combustion
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of the burner. Where there is no means pro-
vided for controlling the vent opening ac-
cording to the flame of the burner, there
must be a vent opening sufficiently large for
ample ventilation when the burner is on full.
When the burner is turned down and the
flame reduced without at the same time re-
ducing the size of the vent opening or pas-
sage there is an excess ventilation and a
rapid escape of heat, the oven soon cools off.
On the other hand with the vent passage
automatically controlled according to the
size of the flame of the burner, to reduce or
increase the vent opening then there is no
excess escape of heat, but just enough ven-
tilation for the greatest efliciency of the
burner in all of its various flame adjust-
ments.

Thus far I have described the automatic
vent control acting according to the flame
of the burner, whether that flame be con-
trolled by hand, or automatically. A fur-
ther improvement, here disclosed, is combin-
ing an automatic damper control with an
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automatic means for controlling the flame
of the oven burner, to maintain a predeter-
mined heat in the oven. The automatic
burner control here shown, is that illustrated
in my Patent, 1,286,335 dated Aug. 7, 1917
and it needs no detail description herein, fur-
ther than to say, that 30 is the housing which
contains the automatic mechanism of my
said patent, and 31 is the adjustable device
to be operated as described in the said pat-
ent, for setting the device to maintain the
desired temperature. ; :
The cobperation of my automatic damper
control and the patented burner control
whereby one conjointly operates with the
other, is this:—The device 31 is set as de-
seribed in my said patent for maintaining
the heat within the oven at the desired pre-
determined temperature. When the burner
is lighted the fuel is full on, and with flame
the damper controlling thermostat 11 opens
the damper 7 wide to provide the proper and
necessary ventilation for the burner 3 at
full flame. When the oven has reached the
predetermined heat to which the device 31
18 set, the thermostatic member 32 has cut
down the fuel supply to the oven burner 3
as described in my said patent, and as the
fuel supply is cut down, the flame of the
burner 3 is reduced, and the heat .zone of
the thermostat 11 correspondingly reduced,

70

75

80

85

90

95’

and the damper 7 correspondingly closed to -

regulate the vent opening according to the
size of flame, fixed by the automatic fuel
control of my said patent: Therefore as the
filame of the burner 8 automatically increases
and decreases to maintain the predetermined
temperature in the oven, the vent opening
is correspondingly and automatically opened
and closed to meet the proper conditions of
the varied size flame, and to prevent an ex-
cess escape of heat through the vent open-
ing, and thereby the two devices codperate
one with the other to maintain the predeter-
mined heat within the oven, and the two
combined accomplish this result in an eco-
nomical manner, which is not possible with
the fuel control of my patent alone, for
the reason that the vent opening must be’
sufficiently large to provide for ventilation
of the full flame of the burner, and when
the oven heats up and the flame is automati-
cally reduced, there will be an excess escape-
of heat through the large uncontrolled vent
opening. Because of this excess escape of
heat a larger flame is required to maintain
the oven at the predetermined temperature
than is necessary where there is a control for
the vent opening which is operated by the
size of the flame, which in turn is controlled
by the automatic fuel control.

While it is true that the control for the
damper will operate whether the-fuel of
the burner 3 is controlled automatically- or
by hand, it is equally true that a predeter-
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mined temperature cannot be maintained
with the hand control for the burner 3, and
right here my automatic damper  control

steps in and coOperates with the automatic

fuel control of my said patent, whereby the
two together maintain a predetermined tem-
perature within the oven by reason of the
fact that the operation of the damper con-
trol depends upon the automatic action of
the fuel control in my patent.

Particular attention is called to the con-
struction of the thermostat 11, whereby a
short frame 12 may be used, and at the same
time the combined expansion effect of the
two rods 14 and 15 be obtained, which is
equivalent to the expansion effect of a rod
twice the length of the thermostat frame.
Cast iron is used for the frame preferably,
because of its durability and its small coeffi-
cient of expansion. The short frame 12 also

reduces the extent of its expansion approxi-

mately one half what it would be if it were

twice its length, and therefore the expansion

of the frame is reduced one half, while the
expansion ‘of the two rods 14 and 15 is
doubled as compared with the expansion of
the frame 12.

This invention is particularly adapted for
ovens which have a covering of asbestos
or similar insulation which- form an oven
that is well known to those skilled in this
art and need not be illustrated or described,
as it-is well known that they are of the
type frequently referred to as fireless cook-
ers. in that they are heated by gas, and
radiation of the heat prevented by an in-
sulating covering. In.some of these forms
of ovens the gas is completely cut off when
it has been heated up to a certain temper-
ature, while in others the gas is maintained
at a low flame after the oven is heated to
the desired temperature, and it is with this
latter form of stove that the automatic fuel
control of my said Patent, 1,236,335 is par-
ticularly well adapted to operate.

In a device of the character here shown

it must be operated by the temperature of

the burner zone, and this temperature is
governed by the volume of fuel and gas
consumed. The temperature of this zone is
so much higher than the oven temperature,
that the oven temperature has practically
no effect upon it. In fact in this device
the damper control is not effected at all by
the oven temperature, on the contrary it is
controlled solely by the burner zone tem-
perature.

The term “burner flame zone” in the
specification and claims ‘as applied to the
thermostat 11, means that the thermostat
is sufficiently close to the burner 3 to be di-
rectly affected by the increase and decrease
of the size of the flame. In practice the
thermostat 11 is placed in a horizontal plane
two or thrée inches above the horizontal

8

plane of the burner 8, whereby the thermo-
stat is quickly affected by the increase and
decrease of the size or volume of the flame
and the amount of fuel being consumed.
The term “burner flame zone” may also be
defined as that location of the thermostat
11 in respect to the burner 3, which causes
the thermostat to quickly respond to the size
of the burner flame independently of the
degree of heat throughout the oven, whereas
the term “oven zone” as applied to the
thermostat 82, means the zone which rep-
resents substantially the degree of heat
throughout the oven. That is to say, the
thermostat 11 controls the damper 7 by the
direct action of the flame from the burner
and, therefore, may be said to be within
the burner flame zone, whereas the thermo-
stat 32 is located in the oven zone and is
affected by the degree of heat which is sub-
stantially uniform throughout the oven.
By reason of the thermostat 11 being in the
burner flame zone, when the burner is first
lighted and the full flow of gas is on, the
thermostat quickly responds to the heat from
the flame of the burner 8, and causes the
damper 7 to open wide, while the heat of
the oven zone is not sufficient to materially
affect the thermostat 82 for cutting off the
fuel or reducing the flame.

I am aware of controlling the fuel to the
burner by the oven temperature, and of
controlling the damper on vent opening also
by the oven temperature as shown for in-
stance in my Patent 1,162,297 of Nov. 30,
1915, but my present improvement operates
upon a different principle. It has the prin-
ciple of two thermostats or controls, one
controlled by the oven zone temperature
which controls the burner flame, and the
other controlled by a burner flame itself,
or burner temperature zone. One depends
on the oven temperature alone and the other
depends upon the burner temperature zone.

So far as the broad invention here illus-
trated is concerned the type or construc-
tion of the thermostat 11 is not essential to
the carrying out of the invention, and it
may vary from that here shown so long as

it is adapted to be located in the burner

zone, and adapted to open and close the vent
opening of the oven by the temperature of
the burner zone as the flame of the oven
burner is increased and decreased. There-
fore so far as my generic invention is con-
cerned, the construction of the thermostat
11, or its type, may be entirely different
from that here shown, when adapted to op-
erate as here shown and described.

Having thus described this invention,
what T claim and desire to secure by Letters
Patent 1s:—

1. The combination with a gas oven, hav-
ing a vent opening therefor, a burner for
the oveti, contrelling means for the vent
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opening, a thermostat device located in the
burner flame zone, and an operative means
between the thermostat and the said vent
controlling means, whereby the thermostat
operates the vent controlling means accord-
ing to the variations of the heat from the
burner.

2. The combination with a gas oven, hav-
ing a vent opening, a burner for the oven,
a damper controlling the vent opening, a
thermostatic device located in the burner
flame zone and connected with the damper
to open it with full flame and close it cor-
responding to the decrease in the flame for
the purpose described.

3. The combination with a gas oven, of a
burner therefor, means for controlling the
fuel to the burner, a thermostat located in
the burner flame zone, the oven having a
vent opening, a damper for controlling the
vent opening, and means connecting the
damper and the thermostat whereby the
damper is opened as the fuel is turned on
and closed as the fuel is turned off, for the
purpose described.

4. The combination with a gas oven, hav-
ing a vent opening, a gas burner for the oven,
means for controlling the fuel to the burner
to increase or decrease the flame thereof, a
damper for the vent opening, a thermostat
located above and within the burner flame
zone and an operative connection between
the damper and thermostat to cause the
damper to be opened and closed as the fuel
of the oven burner is increased and de-
creased. '

5. The combination with a gas oven, having
a burner chamber, a vent opening communi-
cating with the burner chamber, a gas burner
within said chamber, a damper for said vent
opening, a thermostat located in the cham-
ber and within the burner flame zone, means
for increasing and decreasing the fuel of the
oven burner, and an operative connection
between the thermostat and the damper,
whereby the damper is opened and closed as
the fuel is increased or decreased for the
purpose described.

6. The combination with a gas oven, hav-
ing a burner chamber, a gas burner extend-
ing along the side of the chamber, the cham-
ber having a vent passage, a damper control-
ling the vent passage, a thermostat located in
the burner chamber and over a part of the
said burner flame and within the burner
zone, means for controlling the fuel to the
burner, and an operative connection between.
the damper and the thermostat for opening
and closing the damper as the fuel to the
burner is increased and decreased.

7. The combination with a gas oven hav-
ing a burner chamber, a gas burner located
therein, the chamber having a vent passage,
a damper controlling said passage, a thermo-
stat located in the burner chamber just above

1,300,990

and close to the burner, means for control-
ling the fuel to the burner, and an operative
connection between the thermostat and the
damper whereby the damper is opened and
closed as the fuel to the burner is increased
and decreased. )

8. The combination with a gas oven, of a
gas burner, a thermostat actuated by the
heat in the oven and controlling the fuel to
the burner, a vent opening for the oven, a
thermostat located within the burner flame
zone and affected by the flame thereof, a
damper for the vent passage, and an opera-
tive connection between the damper and the
thermostat for -opening and closing the
damper as‘the fuel to the burner is increased
and decreased.

9. The combination with a gas oven of
means for maintaining a predetermined tem-
perature within an oven, said means compris-
ing a gas burner, a thermostat affected by
the temperature of the oven and controlling
the fuel supply to the burner, the oven hav-
ing a vent passage, a damper controlling the
said passage, a thermostat located within the
burner flame zone and directly affected by
the flame of the burner, and an operative
means between the damper and the thermo-
stat for opening and closing the damper as
the fuel to the burner is increased and de-
creased for the purpose deseribed.

10. The combination with a gas oven hav-
ing a vent passage, a gas burner, a fuel sup-
ply therefor, and a thermostat in the oven
zone and affécted by the heat of the oven
and controlling the fuel supply, of a damper
for the vent passage, a thermostat located
within the burner flame zone and directly
affected by the heat therefrom, and an opera-
tive connection between the thermostat and
the damper -for opening and closing the
damper as the flame of the burner is in-
creased and decreased, whereby a prede-
termined temperature in the oven is main-
tained. : ' -

11. The combination with a gas oven hav-
ing a vent passage, a gas burner for the oven,
means for regulating fuel to the burner; a
damper for the vent passage, a thermostat
located ‘within -the burner flame zone and
affected directly thereby, and an operative
connection between the damper and the ther-
mostat for opening and closing the damper
as the fue] to the burner is increased and de-
creased.

12. The combination with a gas oven hav-
ing a vent passage, of a gas burner therefor,

‘means for regulating the flow of fuel to the

burner, a damper for the vent passage, a
thermostat located in the burner flame zone
said thermostat including a frame, parallei
thermostatic rods supported by the frame, a
damper for said vent passage, said thermo-
static rods operatively connected with the
damper to obtain the expansion effect of
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both rods upon the damper for causing it to
open and close as the fuel to the burner is
mereased and decreased. ,

13. The combination with a gas oven hav-
ing a vent passage, a damper therefor, a gas
burner and a thermostat, a lever operatwely
connected with. the damper and actuated by
the thermostat, said thermostat located with-
in the burner flame zone, whereby the damper
is opened and closed as the fuel to the burner
is increased and decreased.

14. The combination of a gas oven having
a vent passage, a damper therefor, a gas
burner, a fuel control for the gas burner, a
thermostat located in the burner flame zone,

said thermostat comprising a castiron frame
having at one end a rocking arm, parallel
thermostatlc rods having a greater coefficient
of expansion than the frame a lever con-
nected with the damper, said thermostatic
rods arranged to ‘deliver their combined ex-
pansion to said lever and open the damper
as the fuel is increased, and close the damper
as the fuel to the burner is decreased.
In testimony whereof I hereunto aflix my
signature in the presence of two witnesses.
BENJAMIN E. MEACHAM.
Witnesses:
A. C. CavHOON,
L. H. Horcoms,

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
. Washington, D. C.”
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