(No Model.) 2 Sheets—Sheet 1.

~E. E. GOLD.
GAS STOVE. :

No. 281,685. - Patented July 24, 1883,

Fig. Z.

<
=M=
== =
i A= R W W
el =l
W v FAE!E
ANNEFINIT Y 3 n
a@ {/I i E_//, : 7 ¢
L7687 8 bl i

\
©; (=) g i N e
i) ) £ 7 azr—\
A | e | p— : .
7 ‘ —

Widresses; Invernlor;

hre Sk

" N. PETERS, Pheto-Lithographer. Wasiungton. D. C.




(No Model.) e 2 Sheets—Sheet 2.
E. E. GOL-D -
. © GAS STOVE.
No. 281,685, - - Patented July 24 1883

Ve B i B
= II| || = S : N
|H|HHI 'u' |!|]||||||I|I||||||: ;|I||ll||

o 8 & &
| s el v »
| i {i”lfl'l'l'lll i hl HHMEHHHHREN B
| S
hA ——
T
l 1 v
l"i'l'ill :'|=‘ R, .
‘I‘IMII_H |:||| |!|11II = = LN
|[||I'1li,:|_ l'!l”f ||||:. T
T ) i AR
|1|1 JAEE 1 e T iy HHAAHEN |
it W | lli'}'l-li'sll'l‘llill |
- }‘:'HIil:I}'l}l}\A el
] =
— L S
%h!l“‘.i!l!l!h (HHRHHH |‘1'lwl HHHHHRHNY
Wilnesses;

§7

N. PETERS. Mhoto-Lithographe, Washinglon, 0. C.

.




10

15

20

25

30

35

40

"UnrTED STATES

PaTenT OFFICE.

EDWARD E. GOLD, OF NEW YORK, N. Y.

GAS-STOVE.

SPECIFICATION forming part of Letters: Patent No. 281,685, dated July 24, 1888,
Application filed May 13,'1862. (No model.)

To: all whom it may concern.:

Be it known that I, EDwaRrD BE. GoLD, for:
merly of Brooklyn, Kings county, New York,
but now residing in New York city, have in-
vented certain new and useful Improvements
in Gas-Stoves, of which the following is a speci-
fication. : ‘

In the ordinary types of gas-stoves, as is well
known, the burners are inclosed in a simple
metal casing, which forms both the air-cham-
ber and casing of the stove; and the heat of the

“burning gas is absorbed directly by the metal

of the stove, and part of this heat is thence

~ convected by the air of the apartment and part

radiated into the apartment. In addition to
this, the air within the stove-casing is highly
heated by the burning gas, and this, together
with the hot gases of combustion, is discharged
directly into the apartment. This system of
heating cannot certainly be charged with waste
of heat, for all the heat is produced and dissi-
pated in the apartment; but in all other re-
spects, and except in cleanliness and conven-
ience which pertains generally . to gas-heaters,
it is probably the ‘worst system of heating that
could be devised; and it is doubtless due to this
that gas-stoves have heretofore met with much
objection in actual use, and have been adopted
to but asmall extent. - Economy of heat, while
an important quality of a heating apparatus,
is obviously not the most essential, for appa-

ratus which would seriously vitiate the air in

the act of applying the heat, prodiice no venti-
lation of the apartment, and subjeet the air to
a high temperature should be considered as
entirely intolerable, as they in fact are, with-
outreferencetothe question of economy. Now,
in the system of gas-stoves, which we are here
criticising, it will be observed that metal and
air are the vehicles, so to speak, of the heat,
and both of these materials are capable of be-
ing heated to very high temperatures; hence
where these materials form the vehicles of the
heat, the air of the apartment is always sub-

45 jected to a very high temperature, which is

50

always injurious to its healthful qualities; and
this 18 in fact the improper way to apply heat,
for the direct heating of the airshould always
be avoided as far as practicable, and the heat
applied by radiation asmuch as possible. Now,
it is of course hardly practicable to heat en-

("tirely by radiation, and it is difficult to avoid
the direct heating of the.air; but if this be so,

then the apparatus should be so organized.as

- to subject the air only to a low temperature;

or, in other words, while a good quantity of
heat is desired, it should always be diffused
at a low intensity, and with this a change of
air or ventilation must be provided. Now,
these essential requirements for a correect heat-
ing apparatus are entirely absent in the pres-
ent system of gas-stoves, for in them we see
that the vehicles of heat are capable of being

heated to high and even unlimited tempera--

tures, and that this heatis given out at a high
intensity, and is chiefly applied by connection
orby direct heating of the air, and not only this,
but the air is. vitiated by the combustion of
the gas, and this vitiated air and produets of
combustion are voided into the apartment,
thus further poisoning the air, instead of tend-
ing to purify it.. Of course this vitiation of

.the air could be prevented by leading off the

gases of combustion through a flue, same as
in a coal stove, and the apparatus would then
tend to ventilate the apartment; but if this
were done it will be observed that the chief
heating effect of the stove would. be lost, for
as the air and gases are in this case the chief
vehicle of the heat, this heat would be con-
ducted off in accelerated force and volume by

the flue, producing good ventilation but inef-

fective heating. That this wounld be the re-
sult can be readily understood for the reason
that both the air and the metal of the stove
would be always heated to nearly the same
temperature; hence the air-current in pass-
ing through the pipes and chambers of the
stove on its way to the flue would give out
little of its heat to the stove, for obviously lit-
tle or no transfer of heat can take place be-
tween two bodies heated to the same tempera-
ture. . ‘

- These principles have controlled me in de-
vising my present improvement, which may
be briefly stated to consist ina gas-stove hav-
ing its casing charged with a large mass or
body of liquid, to the base of which the heat of
the gas-burners is applied, and through which
the heat and gases are preferably conducted
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liquid being fixed in the casing, while the ex-
terior of the casing is freely exposed in the
apartment; hence in this case the fluid or
water forms the vehicle of the heat, and this
possesses great absorbent power for the heat,
andmuch greater capacity, therefore, than any
other known material. Consequently the heat
of the burning gas is absorbed rapidly and in
great quantity by the fluid, and as the fluid
cannot possibly be raised to a high tempera-
ture, the result is that the heat is diffused rap-
idly by the fluid into the apartment, both by
radiation and connection, and at a Iow intensi-
ty, but inalarge quantity, and asthehotairand
gasesflowing fromthe burner through the flues
have always a much higher temperature than
the water-surrounded flues, most all the heat
thereof is hence given out to the fluid before
the gases enter the chimmney, retaining, how-
ever, always enough to maintain a draft. By
this means it is therefore believed that a valu-
able improvement in gas-stoves is produced,
for not only are the products of combustion
carried off and the apartment ventilated with-
out appreciable waste of heat, but the air of
the apartment is never subjected to a high
temperature, and all the available heat is ex-
tracted from the combustion of the gas and
distributed in a diffuse manner in the apart-
ment without injuring the healthful quality of
the air in any way, thus avoiding all the se-
rious defeets of former gas-stoves, while re-
taining the advantages of safety, economy,
cleanliness, and convenience.

My invention also embodies a number of
minor features of construction, as hereinafter
fully set forth.

In the ammexed drawings, Figure 1 presents
a side elevation, partly in seection, of my im-
proved gas-stove. Tig. 2 is a vertical seetion
of another form of the same, and Fig. 3 is a
vertieal cross-section on line x x of Fig. 2.

On reference to Fig. 1 it will be observed
that my improved gas-stove presents the ap-
pearance of an ordinary tubular or sectional
steam-radiator—thatis, it is formed with a long
and narrow hollow base, ¢, from which a num-
ber of tubes or ¢ylinders, b D, arise, which tubes
are surmounted by a marble slab or .other suit-
able top. The top of the base is formed with
a number of projecting tubular necks, &, in
which the lower ends of the tubes b b are sock-
cted, which tubes, as illustrated, are closed at
both ends and filled or nearly filled with a
charge of water or other liquid, whieh is per-
manent or fixed in the tubes when the stove is
in action. I prefer water in which a large
percentage cither of glycerine or some crystal-
line substance is dissolved, to raise the boil-
ing and freezing points of the liquid, as will
be understood. ISach of the tubes b has an

indented conical bottom, ', which opens out
of the top of the hollow base ¢, and from the
apex of each cone a small flue-pipe, ¢, opens
and rises up through the liquid in the tubes,
thenee curves back upon itself, and returns
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down through the base of the cone in the forni
of an inverted U, and opens into a Jarge flue-
pipe, ¢, which pipe ¢ extends horizontally
throngh the bottom of the base, and projects
out at one end thereof, as illustrated, and is
adapted to connecet in the manner of an ordi-
nary stove with the chimney of the apartment
in which thé apparatus is placed.

Extending longitudinally through the base
is a gas-pipe, f, which is preferably placed
over the flue-pipe ¢ and centrally under the
conical bottoms of the water-tubes. One end
of this gas-pipe projects externally from one
end of the base, and is adapted to connect
with the gas-pipes of the house by rubber or
metal tubing, and this end of the pipe is pro-
vided with a cock, , by which the gas may be
let into or shut off from the pipe. The oppo-
site end of the gas-pipe, which is not seen in

Fig. 1, terminates within the opposite end of

the hollow base and is closed, while from the
upper side of the pipe a number of gas-burn-
ers, 4 4, branch, each corresponding to one of
the water-tubes b and arranged centrally un-
der the same, so as to impinge its flame and
hot gas against the cones &’ I, and thence up
through the flue-pipes e ¢, as illustrated in
Fig. 1. The burners ¢ are preferably some
form of the Bunsen type of burner; but any
other suitable kind of burner may be adopted,
and in the drawings I have represented one of
the simplest forms of Bunsen burners. Iach
burner is fitted with a stop-cock, g, whereby
it may be individually shut off or adjusted for
any desired size of flame, and the gas-pipe f/
has a regulating-valve at k, controlled by an
automatic regulator, as will be hereinafter de-
secribed. One side of the base is provided
with a suitable door, whereby access may-be
had to the burners to adjust the same or light
the gas, as will be understood. It will now
be understood that when the gas is turned on
and lighted, the flames will play against the
conical bases of the water-tubes, and the hot
air and gases arising from the flames will
rise in the ascending bend of the flue-pipes ¢,
and thence descend in the return-bend, and,
flowing into the main flue-pipe e, will thence
escape into the chimney, and by this action
thevitiated air and products of combustion will
be disposed of, while the heat will be readily
absorbed by the metal and water of the water-
tubes, and thence diffused by radiation and
connection into the apartment. It will be
readily seen that as the fluid in the tubes can-
not possibly become heated much over 200°,
or not above its boiling-point, and as the ca-
pacity of the fluid for heat is greater than any
other substance, the intense heat of the gas-
flames will be absorbed rapidly by the fluid
and diffused in great quantities through it,
but at a low intensity or low temperature;
hence this heat will thence be dissipated in
the apartment by free and rapid radiation, and
partly by convection to the air, and in a diffuse
or quantitative manner at a comparatively Jow
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temperature, thus giving an effectual health-
ful heating effect without overheating or in

any way injuring the healthful quahtles of the’

air, and besides this action the vitiated air
will be drawn out of the apartment from near
the floor and through the base and flues of
the apparatus, thus presenting the important
hygienic and efficient advantages before noted.
It can now be readily appreciated that the
conditions presented in my improved gas-
stove for the absorption and diffusion of the
heat of the gas-flames, and for the disposition
of the air and gases arising from the flames,
are entirely dlstmct from whmt exists in gas-
stoves as heretofore made. Thus in the for-

mer stoves the heat is applied to metallic parts
which are surrounded by air, and as the tem-
perature of the flame is very high, or much
over -1,000°, hence the metal becomes very
highly heated and may be heated to as high a
temperature -1s the flame itself, for the sur-

rounding air has of course little capacity for
heat and is itself a non-conductor. The air
in contact with the flames and the hot metal
therefore becomes necesarily raised to a very
high temperature, and in this condition is dis-
charged with the products of combustion into
the apartment; hence in addition to the ex-
ternal radiation from the exterior of the stove-
casing, the chief vehicle -of heat, as before
noted, is the air which continues to flow in in-
creasing volume through and over the heated

- chambers and metal parts of the stove, and is
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finally discharged in a heavily-vitiated and in-
tensely-heated state into the apartment, which,
as before noted, is 8 most pernicious mode of
heating. Now, in contradistinetion from this,

‘in my improved stove the heat of the flames

is applied at first to metal also; but this metal
is surrounded by water or hquld ‘which has
the greatest known capacity for heat; but as
it is lllC‘Lp"Lble of being raised to a hloh tem-

perature it hence ‘LbSOle the heat Wlﬂl the
greatest rapidity from the metal and stores it
up in large quantities, but at low intensity,
and thence diffuses it in this condition into
the apartments, as before stated, with the
greatest hygienic and economic advantage.
Now, another important point to be consid-
ered is that in order to insure a rapid trans-
fer of heat from one body to another it is of
coursenecessary thatthereceiving-bodyshould
be at a lower temperature than the imparting
body, for obviously no transfer of sensible
heat can take place between two bodies at the
same temperature. This important condition,
as' may. be readily seen, is foreibly present in
my improved gas-stove, for as the vehicle or
diffuser of heat in my stove is water or liquid,
which cannever beraised much over 200°,while
the temperature of the flame or source of heat
is much over 1,000°, it follows that the direct
heat of the ﬂame musb be.absorbed rapidly
and completely.  Furthermore, for the same
reason, the convected heat contained in the hot

air and gases which arise-from the flames and

flow through the flues is most all extracted be-
fore it reaches the chimney, for these fldid-
surrounded flues are of  course always cool
compared with the intensely-heated gases, and
therefore have great absorbing-power for thé
heat "contained in the gases; hence these
gases will enter the chimney at little or no
higher tempearture than that of the fluid in
the tubes, having given out all the remainder
of their heat to the fluid; and it may be stated
that the flues ¢ ¢ are designed to be of a suffi-
cient length to effect this full extraction of the
heat; but they may be shorter. This small
amount of heat thus retained by the waste
gases will be quite sufficient in this stove for
mamtzumno an effective draft, for it will be
understood that in a 2as- stove a positive. or
foreible draft is not required for the purpose
of combustion, as is the case in a coal-stove,
for the gas will burn perfectly without draft;
but only sufficient current is necessary as W]ll
carry off the vitiated air and produets of com-
bustion and produce a fair degree of ventila-
tion, which is here practically accomplished,
thus presenting great advantages, both eco-
nomical and hygienie, and thereby obviating
all the objections heretofore existing with gas-
stoves, while retairiing the desirable adV'm
tages which pertain to gas-heating.

Inthestove shownin Fig. 1 each water-tube
is preferably vented at the top, as shownat 71,
but is otherwise closed; and in this case it is
designed that thé water shall never be raised
above the boiling-point; or not over, say, 200°,
and when this point is reached an "aufomatic
regulating device tends to partly close the
reguating-valvel and turn down the gas, and,
per contra, acts to again raise the gas when
the water cools much below this maximum
point. This regulator consists of a small cell
or chamber, m, soldered onto thé side of one of
the water-tubes, having a- flexible or dia-
phragm cover, », and char ged with a sealed
quantlty of some volatile fuid. A pivotal
lever, w, overlies the diaphragm and depends
into the base, being conneeted at its extremity
by a link with the lever- arm of the plug of
the regulating-valve %, while a set-screw near
the pivoted end of the lever bears upon the
center of the diaphragm n.. When the water in
the tubes is cool or heated only to its minimum
the diaphragm = will. recede into its cells by
the contraction of the volatile fluid, and a
spring, o, will move the lever inward, and thus
open the valve & to its maximum point, so as
toraise the flames intheburners to their maxi-
mum. As soon as the fluid in the tubes be-
comes heated to its maximum, the diaphragm
n is forced out by the expansion of the.volatile
fluid, thelever wmoved thereby,; and the regu-
lating-valve closed, so as to turn down the
flames to their minimum without, of course,
entirely shuftting off the gas, thus m‘unt‘umno
the heat of the app‘tmtus constant and uni-
form without atténtion.

If it is desired tohaveonly a portion of the
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stove in action, this may be done by extin-
guishing the burners, where desired, by turn-
ing the burner-cocks g g, leaving the others
lighted; but the burner at the first tube, hav-
ing the regulator thereon, must not be so ex-
tinguished, and for this reason it is not pro-
vided with a cock.

If desired, the several water-tubes in Fig. 1
may be connected, so that the fluid may circu-
late through all; but it is not desirable.

In Figs. 2 and 3 the parts corresponding to
those in Fig. 1 are lettered similarly; but the
construction is somewhat different. Thus the
water-casing b is made in one large cell or
chamber of rectangular form, broad or square
on the side and narrow in cross-section, as
illustrated. The flue-tubes ¢ ¢ rise through
this chamber in clbow form and concentrie
series, as seen in Fig. 2, and connect with the
main flue ¢, which is also inclosed by the wa-
ter-chamber and descends therefrom into the
base, where an elbow thereon projectsfrom the
end to connectwith the chimney with the same
effect asin Fig. 1. A damper, », ispreferably
arranged in the lower end of this flue ¢, as in-
dicated. In the apparatus shown in Fig. 1 it
is designed not to heat the water above its boil-
ing-point, so as not to generate any steam-
pressure or obtain a higher temperature than
the boiling-point, while the apparatus shown
in Figs. 2 and 3 is adapted to be run under some
pressure, so as to obtain a much higher tem-
perature, if desired; hence in this case the
water-chamber b is closed tight, and is pro-
vided with a simple form of safety-valve,
which consists of a hollow rubber ball, s,
sprung into an opening or valve-seat in the
top of the water-chamber, andheld to its seat
by a perforated cap, t, fixed over it, so that
when the water is heated sufficiently to gen-
crate a steam-pressure, say, of a few pounds
to the square inch, or to any other limit de-
sired, the rubber ball s will he pressed from
its seat, allowing the steam to escape, and
thus prevent the formation of any pressure in
the water-chamber beyond this limit. The
regulator of the heat in this case is similar to
that already described, except that the cell m
communicates directly with the fluid-cham-
ber, as shown in Fig. 2, so as to allow the di-
rect pressure of the water to bear upon the di-
aphragm », which pressure tends to force out
the diaphragm and the lever w, and thus
close the valve £, while a strong spring, «,
bearing on the lever through an adjusting-
serew, o, tends to constantly press in the le-
ver and open the valve. By adjusting this
screw in or out any desired pressure may be
put on the lever, corresponding, as will beun-
stood, to the pressure and temperature which
it is desired to maintain in the water-cham-
ber; and when the temperature and pressure
in the water-chamber just exceed this point,
the diaphragm will be distended, the lever
moved, and the gas turned down; and, on the
other hand, when this pressure and tempera-

ture fall the gas will be again raised, so asto
keep the desired temperature uniform, or
nearly so, as will be understood.

In Fig. 1 the base «, with the necks ¢/, is
preferably made of cast-iron, the tubes b b of
brass or sheet metal, the cones I’ preferably of
cast brass or iron, and the flue-pipes ¢ of brass
or copper, and the main flue-pipe e of sheet-
iron. In Figs. 2and 3 all the parts mentioned
may be made of cast-iron; but I prefer to make
only the base of cast-iron, and the water-
chamber b and flue-tubes ¥’ ¥ of sheet metal,
all soldered to the base. The water tubes or
chambers in IFigs. 1 and 2 may have any de-
sired eorrugated form to increase their radiat-
ing surfaces, instead of being smooth, asillus-
trated; or they may be studded with a num-
ber of projecting metal points or flanges, to
present greater radiating surface to the air,
and the external surface thereof is preferably
stained or painted black, in order to insure
more effective radiation, as will be understood.
It may therefore be finallynoted that not only
does this form of gas-stove possess many im-
portant advantages, as before set forth, but,in
addition to these,its construction is very light,
simple, and inexpensive, and its management
very casy and almost entirely automatie, for
it not only furnishes a most efficient and
healthful form of heat and keeps the apart-
ment ventilated, but also enables the heat to
be kept practically uniform at any desired de-
gree without care or attention.

I am aware of the heater shown in the Pat-
ents No. 150,750, of May 12, 1874, and No.
255,912, of April 4, 1882, which are distinet
from my invention. The former device con-
sists of an upright tubular steam-boiler heated
by a central coal-fire, the hot gases from which
rise through the vertical flues of the boiler and
pass down around the sides of the boiler
through a smoke-jacket, in which it is in-
closed. The latter patent shows a form of gas-
stove in which gas-hurners are inclosed in a
hollow base or casing, and play against the
ends of a series of partially-vacuous tubes
which rise from the casing and are exposed for
radiation in the apartment. This latter stove
i8, however, quite distinet from my invention,
in that the tubes are not actually charged with
water, but contain asmall quantity at the bot-
tom, designed to be vaporized into steam to fill
the vacuum-space above, and by the condensa-
tion of this steam on the sides of the tube the
heat of the gag is diffused into the apartment,
whereas in my device the casing is filled with
water, and fiues extend from the gas-burners
up through said casing, which flues are con-
stantly surrounded by water, whereby the heat
of the spent gases is completely absorbed by
the flues and the surrounding water before the
gases escape, and is thence radiated from this
body of water through the external walls of
the casing, thereby forming a new and valu-
able type of gas-stove, as before described.

‘What I claim is—-
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1. A gas-stove constructed with a casing or
chamber charged with a fixed mass of water
or liquid, and having its walls freely exposed
to radiate heat into the apartment, with a gas
burner or burners arranged to apply their
heat thereto, and with a flue or flues extend-
ing. from the burners through the said water-
chamber, and connecting with a chimney or
conductor to the external atmosphere, sub-
stantially as and for the purpose herein set
forth.

2. A gas-stove embodying the following ele-

- ments: a hollow base having openings to ad-

15

mit air from the apartment, a casing or cham-
ber mounted upon said base and eharged with
a fixed mass of water or liquid, a gas burner
or burners placed in said base and arranged
to apply their heat to the said water-chamber,

and a flue or flues extending through said water-

chamber over the burners, and conveying the 20

air and gases from said burners to a chimney -

or external -conduit, substantially as herein

shown and deseribed.

3. A gas-stove formed with a casing or cham-
ber charged with a fixed mass of liquid, and a
gas burner or burners arranged to heat the
same, and a flue-pipe rising into said chamber
over the gas-burners, and thence returning or

25

déescending through the same and connecting -

with a chimney or external conduit, substan-
tially as herein shown and described.

EDWARD E. GOLD.

Witnesses: )
..JA8. G. CoOPER,
Cmas. M. HrcGINs.
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