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_UNITED STATES

' WALTER K. STAFFORD, OF NEWTON, M
.. STOVE COMPANY, OF ST. LOUTS,

HEATER.

Original No. 884,300, dated
o S ) reissue filed Ma'rcy 6,

T'o all whom it may voncern: T

Be it known that I, Warrer K. Starrorp,

“a citizen of the United ‘States, residing at

- Improvement in Heaters, of which the fol-*
lowing description, in- connection with -the -
- accompanyirg drawings, is a
representing like
10 :

15

Newton, in the county of ‘Middlesex and
State of Massachusetts, have invented an

specification,
like letters on the drawings
parts. - 7 T i . :

~This invention relates to heaters in which

- gas, oil or électricity-is émployed as the heat--
-generating ‘element, ;
_to provide a heater of this class which is

and it has for its object

more economical in the use of fuel than
heaters as ordinarily constructed. _
In an ordinary gas range, for instance, the

_ burner is usually placed beneath. the oven

20

25

30

-to the inlet

and the lower oven or chamber in which the
burner is contained is open at its lower end
to the air so that necessary air can pass into
said chamber
hot products of combustion
pass into the upper oven where the baking
is done, and- from said oven they escape
through a suitable outlet opening. The in-
let and outlet openings.are always open, and

‘the result is that- whénever the burner is

shut off the hot air within the oven rises and

escapes through the outlet-opening, and its

place is taken by cool air which is admitted
‘opening. This current of air

. passing through the oven wery soon cools it

~and it is necessary, therefore, to keep more .
going all the time that the -

- 35

or less of a flame

. oven is to be kept hot.

A gas range with my present improve-

", ments applied thereto has means for closing

10

45

- oven are partially baked the burner

650

_caping.,

either ‘the inlet ‘or the outlet openings or
both whenever the burner is shut off, thus
preventing the heated air therein from es.

With my improvements applied to a gas-
range the oven may be heated sufficiently. for
baking purposes, and after the articles in the
shut off, and either the inlet opening, or the
outlet opening, or -both ‘openings . closed
thereby retaining within the oven the heated
air therein. Since this heated air cannot
escape the oven will retain its baking tem:

perature sufficiently long to finish the bak-

Spécification of Reissued Letters Patent, Reissued Dec.
April 7, 1908, Serial No. 235439, filed

to support combustion. The
and heated -air.

may be.

December 5, 1904. Application for
1916. Sefial No. 82,505. . = !

ing without the usé’ofj any further gas.. A

material sa‘v.ir(lig in the amount of gas used .

-1s thus effecte _

Thaveteferred to
to illustrate the pri
vention operates. - The invention, however,
1s not limited in its use to gas ranges, as it
may be embodied-in any furnace or heater
Evh(i,re gas, oil or electricity is uged s the

uel. . o

Where the invention is embodied in a
water-heater the heating-coils are. placed in
a heating-chamber which ig heated by the
.burner, and said chamber will be. provided
with inlet and outlet openings which are
normally open while the burner is in opera-

a gas stove above merely

tion, fresh air being admitted to the. inlet:

opening to support combustion, and the
heated air and produets of combustion escap-
ing through the outlet
heated the heating-coils, When the water
in the coils is sufficiently hot the burner may
be shut off and either the inlet opening or
the outlet opening or both openings closed,
thereby retaining in the heating chamber the
heated air; which heated air contains suffi-
-cient heat to maintain the coils at the de-
sired temperature for a considerable length
of time without the use of any further fuel.

. The above described embodiments of my
invention are sufficient to Ulustrate its prin-
ciple of operation,
by any means to gas ranges or witer heaters,
but is adapted for uge in connection with any
heater. : o o

In the drawings, . ) -

Figure 1 is a vertical section through a
“Wwater-heater embodying my Mmvention:

- Figs. 2, 3 and 4 illustrate g gas-range em-

bodying my invention, Fig. 2
cal section through such
3 being a section on the
and I'ig. 4 a section on the line Y—1,

Fig. 5 is a plan view
in the water-heater. . » .

Fig. 6isa fragmentary view on a reduced
scale on line g—a, Fig. i.

Referring first to the embodiment of my

being a verti-
a4 gas-range; Fig.
line o —az,
Fig. 2.
of the burner used

designates a gas-range of any suitable. or
usual construction, said range having ‘the
usual upper oven 4.in which the baking ig

PATENT OFFICE.

ASSACHUSETTS, ASSIGNOR To AMERICAN -
MISSOURI, A CORPORATION OF NEW JERSEY,

v, 1920,

principle on' which my in- -
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opening after having.

b3

80

although it is not limited
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90

Fig. 2; .

856

100
invention illustrated in F igs. 2, 3 and 4, 3
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done and the lower oven 5 in which the

burners 6 are located. - Said burmners are con-
trolled by the usual valves 7. :

The bottom Jf the lower oven is provided
with a- suitable inlet opening 8 through
which air enters to support combustion when
the burners are in operation, and the upper
oven is provided with an outlet opening or
openings 9 through which the heated prod-

ucts of combustion and air escape all as usual
"in gas-ranges.

n applying my improvements to this'type

of gas-range I provide a valve or valves 10

for closing the inlet opening or openings,

and other. valves 11 for closing the outlet

openings, and preferably said valves will
be connected to the burner valve 7 for simul-
taneous operation therewith, whereby when

‘the gas is turned on to the burner the inlet’

and outlet openings are opened, while when

the gas is turned off said openings are both .

closed,” These valves 10 and 11 may have
any suitable construction and may be con-
nected to the burner valves 7 in any appro-
priate way. I have herein illustrated said
valves . as slide valves with perforations
which arc adapted to register with the open-
ings 8 and 9 respectively. Two valves 10
are shown, each one being connected to one
of the burner valves 7. The invention

would. not -be departed from, however, if a.

single valve controlled all the outlet open-
ngs. ) : : )

n the embodiment of the invention herein:

illustrated each valve 10 is connected by a
snitable link 12 with an arm 13 on a verti-
cal rock-shaft 14, and said rock-shaft is con-
nected by suitable mechanism, say a sprocket

and-chain gearing, with the corresponding:

valve 7, so that the turning of the valve to
open or close it rocks the shaft 14 and there-
by gives movement to the valve 10. I have
also illdstrated two valves 11 for controlling
the outlet opening, and each valve is con-
nected to the corresporiding rock-shaft 14.
For this purpose each rock-shaft 14 has an

arm 15 thereon which is connected by a link-
16 with a lever 17, ‘which, in turn, js con-

nected to the valve 11.:

- Tt will be readily seen that with the con-
struction just described the turning of either

valve 7 to open position will open the coire-

sponding valves 10 and 11, while the turn-.

ing of the valve T to closed position will
close- the corresponding valves 10 and 11.

The result is that whenever the gas is turned

- on to the burners of the gas range tle inlet

60

65

and outlet openings are opened, while when

he closing. 6f the openings prevents the

current of air from passing threngh the oven .

and thus rapidly cooling it, and the result.
is that after any articles in the oven are par-
tially baked the gas may be completely shut

off from the burners and the baking finished .

15,000

by the heat which is retained in the ovet,
thus making a material saving in the amount

of gas used. When two burner valves 7-
are used- I prefer to make the valves 10 and. -

11 ini sections, as shown so that only a por-
tion of the inlet and outlet openings are
opened when one burner valve only is open.
In this way the amount of air admitted to

the burners may be regulated according to

the number of burners in use.

In Fig. 1 T have shown another embodi-
ment of my invention, wherein my improve-
ments are used in connection- with a hot-
vater heater. In said embodiment 20 desig-
nates a heating chamber in which are placed
heating . coils.
opening 21 through which. fresh air is ad-

‘mitted to the chamber, and an outlet open-

ing 22 through which the heated air and

prodicts of combustion escape.

" I have shown the heating coils within the
chamber as arranged in three series, but this
arrangement is not essential to-the invention,
as any arrangement of coils may be adopted.
The three series of coils are designated by
23, 24, 25, respectively, the coils 25 -being

_inclosed within the coils 28 and 24, and the

coils 23 surrounding the other two series

- of coils. . All the coils are connected at one
~end to an inlet pipe 26 and at the other end

to an outlet pipe 27. Where this device is

70
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Said chamber has an inlet .

85

90

95

to be wised in connection with a house hLeat- :

water to the radiators and the return from
the radiators will be taken to the inlet pipe
26. The burner for heating the chamber
niay be of any suitable or usual® type, and

ing system the pipe 27 will lead the heated

100

is designated by 27. This burner is sup- :

plied with gas or other sititable fuel thirou gh
a_suitable gas pipe 28, which. pipe is pro-

vided with a valve 29 for admitting gas to.

the burner or shutting it off therefrom.

- The inlet and outlet openings are con- .
trolled by valves 81 and 32 respectively, said
valves being shown as open in Fig. 1. I pre-

105

110

fer to connect the valves together for simul- *

‘taneous. operation, -they being herein illus-- " .°

trated as so connected by means of a suit- 0

able valve stem or connecting rod 33 which
extends up through .the heating chamber.:
‘The two valves 31 and 32 are also_preferably
valves work. simultaneously. - This connec-

lever 34 which is pivoted on any suitable

fixed support, as an arm 35 of the valve 29,

and wlhich is pivotally connected both to

' - the valve stem 36 of the gas'valve 29 and the
'.t_hgrgns is turned off said openings are closed. .

valve-stem 33.. "When these valves are in ‘the
position shown in Fig. 1 the gas valve 29 °

1s open and gas is admitted to the burner 27 " -

and the inlet and outlet valves also open so
that air can be admitted to the chamber to

115

_connected to the -valve 29 so that all three -

‘tion may be made by means of a suitable G

120: s

125 °

‘support combustion and the heated air and

products of combustion may escape from the 130 o
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>cf1amber. The. closing. of the gaé- vélvé'29

closes both the inlet and outlet valves there-
by sealing up the heating chamber and pre-
venting the heated air therein from es-
caping. : N
In the operation of the device after the
water in the coils has been sufficiently heat-
ed the valves are-all closed, and the heat
which is retained in said.chamber is suffi-
cient to keep the water in the coils at ap-
proximately the desired temperature for-a
considerable length of time, - '
The valves may be operated either by

“hand or automatically.

‘Where the device is used: in connection
with a hot-water heating systein, as shown
in Fig. 1, it is feasible to-use some suitable
automatic means for controlling the valve,

such as. a. thermostat or clock mechanism.

I have illustrated a thermostat in the draw-
ings. :

Any suitable or usual theérmostat may be
employed for this purpose, that herein illus-
trated being the one known to the trade as
the “Minneapolis” thermostat. This ther-
mostat comprises a_spring-motor 40 having
oppositely - disposed cranks 41 which . are
connected by means ‘of suitable flexible con-

nections 42, to one end of the lever 84. The
motor is arranged so that at each operation
1t makes a half revolution, the first half

revolution resulting in moving the lever 34
in one direction, and the second half revo-
lution resulting in moving it in the opposite
direction. T
The motor is controlled by means of any
suitable thermostat, which, in this embodi-
ment of my invention, is preferably a sub-
merged thermostat, that is, a thermostat
contained within a heater or chamber 44 in

the outlet pipe 27. Said thermostat is illus-

trated diagrammatically by dotted lines 45
and is arranged to engage either of the con-
tacts 46 or 47 according to the temperature
of the water -in' the chamber.

These con-

- tacts are connected by wires 48 and 49 with
- the release’ mechanism of the motor, and the

50
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thermostat 45 is connected with the motor

by another wire 50 which has a suitable bat-

tery or generator 51 therein.
The thermostat is so arranged that when

the water reaches the desired temperature

the said thermostat engages the contact 47
and this completes the .circuit and sets the
motor- in operation. - The cranks of the mo-

tor will then make a half rotation from the.

position shown in' Fig. 1, with the result
that the lever 34 is moved and the gas valve

.and inlet and outlet valves are closed, the

burner then goes out and the heat retained
in the heating chamber maintains the water

in the coils at the desired temperature for a
considerable length of time. When the wa-.

- ter cools the thermostat engages the contact

86

46 thus completing the circuit through the

a

~wire 49 and releasing the motor so that it

will return to the position shown in Fig. 1,
thereby opening all the valves. For light-
ing the burner 27 again when the valves
are open I'prefer to have a pilot burner 52
which will be in operation all the time and
is capable of being moved into and out of-
an - aperture 53 in the side of the heating
chamber.

The valve stem 38 is preferably counter-
weighted by ‘a suitdble counterweight 57.
In order to retain the heat in the heating
chamber somewhat longer when the inlet
and outlet valves are both open I have
shown a hood 60 which sets over the upper
end of the chamber and occupies an annular
space 61 in the top of the walls of the cham-
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ber.” The roof of the heating chamber is _

provided with an opening 62 through which
the heated products of combustion pass into
the space beneath the hood, and the hood
deflects said products of combustion down-
ward into the space 61 where they pass
around the bottom of the hood. From the
space between the hood and the outer casing
63 the products of combustio
the outlet opening 22. ‘ . .
It is not essential to my invention that
valves: be provided - for -closing both the
inlet and outlet openings, for it will be ob-
vious that by closing either one of said open-
ings only the heated air will be retained in

.the chamber much longer than if both open-

ings were open, and therefore T intend this
patent:to cover a heater whether one of said
openings only or both are controlled by
valves. Tt will also be obvious that with ap-
propriate modifications the principle of my’
invention can be applied to any furnace or
heater whether it is heated by gas or oil or
electricity. o .

I would state therefore that my invention
covers -any heater or furnace having a heat-

85

90
pass through .
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ing chamber and inlet and outlet openings,

means to heat said chamber. and means to
close either one of said openings or both of
them when said means is not in operation.

110

Having thus described my invention what .

I claim and desire to secure by Letters Pat-
ent is: _ :

1. A gas cooking oven having means for
retaining the ‘heat therein when the burner
is extinguished, comprising a cooking oven
having a door, an inlet opening and an out-

-let opening in its wall forming an air pas-

sage therethrough, a valve for opening and
closing said passage, a burner for said cham-
ber, a fuel supply for said burner, a fuel

‘valye controlling the fuel supply to . said

burner, and an operative connection between
the fuel valve and the air-passage valve so
arranged that the opening and closing of

the fuel valve will correspondingly open and

close the passage valve, whereby the open-

ing of the fuel valve automatically opens. 1:

115
120

125
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the said passage and the closmg of the fuel
valve automatlcally closes the said passage

and thereby retains the accumulated heat in
the closed oven for continuing the cooking
therein after-the burner is extinguished.

2. A gas cooking oven having means for -

positively retaining the heat therein when
the burner is -extingnished, comprising a
cooking oven having a door, the oven wall
having air inlet and outlet openings inde-

pendent of said door or its opening, a burner =

within the oven, the inlet opening located
below the burner and the outlet opening at

the top of the oven above the burner, a fuel

supply for said burner, a fuel valve con-
trolling the fuel supply to said burner, and

an . operative connection between the fuel -

valve and the air-passage valve 1ndependent
of the oven door and so arranged that the
opening and closing of the fuel valve cor-
respondingly opens and closes the passage

~valve, whereby the opening of the fuel valve

~-

automatically opens the said passage and the
closing of the fuel vilve automatically closes
the said passage and thereby retains the ac-
cumulated heat in thé oven: for’ continuing
the: cooking therein after the burner is ex-

" tinguished. -

-

3. A heating chamber havmv an inlet
opening for the admission of air. and an. out-

'-u 000

opemng for the admlssmn of air and an out- 45

let opening for_the exit of the products of
combustion, a valve for each of said open-
ings, a burner for heating said chamber, a
valve for controlling the fuel supply. of said
burner, means  for operatively connecting
said fuel supply valve and the valves con-
trolling the aforesaid inlet and outlet open-

ings. whereby, when the fuel valve is closed -

.or opened, all valves connected therewith
are simultaneously and automatically closed
or opened, allowing the heating chamber to
be completely closed automatically by the
closing of the fuel supply valve, and a ther-
mostat for automatically controllmg the

fuel supply valve.

5. A gas eooking oven having means for
retaining the heat therein. when the burner
is extinguished, comprising a cooking oven

50
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having a door for ingress and egress of food ~

“to. be cooked, a burner for the oven, a fuel
supply for the burner, a fuel valvée con-
trolling the fuel supply, the wall of the
‘oven_having air inlet and outlet openings
forming an air passage through the oven,
a valve for. the passage, and an operative

connectlon between the fuel valve and the:

said air passage valve independent of said
‘oven door, the connection so arranged that

the air and fuel valves are opened and:

65
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let opening for the exit of the products of  closed together, Wherebv the accumulated 75

combustion, a valve:for each of said open-

-ings, a burner for heating said chamber, a

valve for controlling the fuel supply to said
burner, means - for operatively connecting

said fuel supply.valve and the valvés ¢on- .

. trolling the aforesaid inlet and outlet open-

.ings ‘whereby, when the fuel supply valve
.is “closed or .opened ‘all valves connected

* therewith are simultaneously- and automati-
_cally closed or opened, allowing the heating

chamber to be.completely closed: automati- -

“cally by the closing of the fuel supply valve.
4, A heatmg chamber havmg an. inlet -

heat will be retained in the oven to-continue
the cooking after the burner is extinguished

‘by the closing of the fuel valve, and the

operation of the burner undisturbed by the
opening and closing”of the oven door.

- In testimony Whereof I have signed my
name .to this. speclﬁcatlon in the presence
of two subscribing witnesses.

WALTER K. STAFFORD.

- Witnesses :
Louis C. Smiry,
BerrHA F. HEUSER,
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