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UNITED STATES

PatenT OFFICE,

SAMUEL DANIELS,

OF CHICAGO, ILLINOIS, ASSIGNOR

OF ONE-HALF TO

MELVILLE E. DAYTON, OF SAME PLACE.

VAPOR-STOVE.

SPECIFICATION forming part of Letters Patent No. 347,161, dated August 10, 1886,

Anpplication {{led September 7, 1885,

To all whom it may concern:

Be it known that I, SAMUEL DANIELS, of
Chicago, in the county of Cook and State of
Tllinois, have invented certain new and use-
ful Improvements in Vapor-Stoves; and I do
hereby declare that the following is a fall,
clear, and exact description thereof, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.’

This invention relates to means in vapor-
stoves for forcing the ligquid hydrocarbon to
the vapor-generator or the vaporor carbureted
air derived from such liquid tothe burner,

More particularly, it relates to that class of
vapor-stoves in which the hydrocarbon liquid
or its vapors are thus forced to the generator
or burner by air-pressure.

The primary object of the invention is to
provideameans for giving the pressure, which,
though it may be varied by the operator, will,
when adjusted or -determined, be practically
uniform so long as it lasts.

To this and other ends that will farther z ap-
pear the invention consists in the matters here-
inafter described and claimed.

. Inthe drawings, Figure 1 is a front elevation
of a three-burner domestic vapor-stove pro-
vided with one form of air-pressure device in
accordance with my invention, certain parts
being shown in vertieal section. " Fig. 2 is a
front elevation of a similar vapor-stove pro-
vided with another form of air-pressure de-
vice in accordance with my invention, certain
parts being shown in vertical section. - Fig. 3
is a central vertical section of an air-pressure
device cssentially like that shown in TFig. 2,

but different in certain details of construction.

Fig. 4 is a side clevation of the construction
shown in Fig. 3. TFig. 5 is a front elevation
of a vapor-stove provided with a form of air-
pressure device in accordance with my inven-
tion, differing in certain particulars of -con-
_struction from those forms shown in the pre-
ceding figures of the drawings.

The same reference- lettels are ‘lpplxed to
corresponding parts in the various figures.

A A is one form of stove-frame having a
top, A/, and B is one form of tank or reservoir
for the hydrocarbon liguid.

Serial No. 176,304. (No model.}

At C C are vapor-burners of any approved
deseription, said burners being in the present
instance each impliedly of the same generating
order.

D D are carbureted-air burners, or the
terminals of pipes arranged adjacent to the
burners € and communicating with the air-
space of the hydrocarbon-liquid tank B by a
pipe or pipes, D/, each of said burners D be-
ing todireet a stream of carbureted air against
the adjacent burner C-for the purpose of heat-
ing its generator. The hydrocarbon-lignid
tank communicates with theburners by a pipe,
(or pipes,) C',which leads from the bottom or
near the bottom of said tank, (as variously
shown,) and said tank is provided with a fill-
ing-hole and air-tight stopper, b.

These are all familiar partsin stoves of this
class; but the arrangement of the liquid-tank
B is believed to be novel in Figs. L and 2. In
Fig. 1 the tank B is directly beneath the
burners, and near them in the usual position
of the ordinary main supply-pipe, and is long
enough to permit connection of the several
vertical burner-pipes directly therewith. The
tank B here takes the character of an enlarged
supply-pipe. In Fig. 2 it has theé same elon-
gated shape and honaontr\l position, but is
situated at the rear of the stove or behind the
customary horizontal main supply-pipe, which
is located directly below theburners. Inboth
these figures the elevation of the tank has a
certain significant relation to the pressure-
giving devices, which will be hereinafter
pointed out. *

Coming to the adjunetive device for pro-
ducing the air-pressure, which device forms
the prinecipal novel or newly-added element of

‘the structure herein claimed as my invention,

I first remark that it consists, essentially, of a
contractible air-chamber in communication
with the interior of the hydrocarbon-liquid
tank, and a weight, or its equivalent, contin-
uously operating to contract said chamber
with a constant or practically constant force
throughout its range of motion when thestove
isin opentlon Thl% device is designated as
a whole in all of the drawings by the letter R.

In Fig. 1 the contractible chamber R is con-
stituted of an open-topped stationary eylinder,
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E, and a smaller open-bottomed vertically-
movable cylinder, 1%, inserted in the eylinder
E. A weight, W, is applied to the cylinder
I¥, and a sunitable quantity of water, w, in the
eylinder T2 furnishes an air-tight seal between
the two Joosely-telescoping vessels B and K.
A pipe, It, open at its ends and properly con-
nected. gives communication between the in-
terior of the liquid - tank B and the air-space
inclosed by the chamber R, An air-inlet is
provided in the eylinder 17, (preferably at its
top,) by which a new supply of air may be ad-
miftted to the chamber IR when exhausted, and
a handle or other suitable contrivance is also
provided, by which to 1ift the eylinder IV for
the purpose of refilling it with air. In the
present instance two forms of these minor de-
vices are shown. TIn said Fig. 1, (and also in
Figs. 2,3, and -,) a nipple or pipe, (&, having
a passage, ¢, is applied to the vertically-mov-
able fop of the chamber IR, to the upper end
of which pipe is attached a head, H, having
a hole, 7, through it in continuation of that
in the pipe G.  Fitted in this head and inter-
secting the hole 2 is a rotatable tapered plug,
I, having also a hole, i, through it, which may
be brought into or ont of line with the hole 2,
all after the familiar manner of a plug-valved
faucet. To the squared end or ends of this
plug is fastened a handle, 1/, arranged in the
plane of the hole ¢ in the plug, so that when
the handle is raised into a vertical positionin
lifting the eylinder 17 (or other form of the
top of the chamber R) the passage throngh
the plug will be opened, and will freely admit
the air.  After being thus lifted to its limit of
movement the handle " will be turned down
into a substantially horizoutal position against
a suitable stop (as pipe G or the top of the eyl-
inder E') and released, in which position the
hole through the plug T will be out of line with
the air-passage b, and the Iatter will be closed.
The chamber I will then at once eontract by
the compression of the air therein, and in the
air-space of the tank B3, to an extent due to
the gravity of the weight W, after which it
will further contract only as the liquid is ex-
pelled from the tank B in the operation of the
stove, unless other vent is made for the eseape
of the air.

In Fig. 2 and other remaining figures of the
drawings the contractible chamber R is cou-
trived to avoid the use of water, o, employed
in the construction shown in Fig. 1. To this
end it consists in what may be generieally
termeda ““bellows.””  Of this bellows, asshown
in said Tig. 2, .J is a preferably rigid circular
bottom picee or disk, which is stationary, and
J’is a desirably smaller disk, which has a ver-
tical movement. Kisaflexible air-tight tube,
fastened properly at ils ends to the disks J and
J'yand Wis the weight resting on the top plate
ovdisk, J'.  IMis the pipe connecting the inte-
rior of the bellows with the interior of the lig-
nid-tank BB.  The weight, as shown, has a cen-
tral hole, «’, for the accommodation of the pipe
G, which, if single, is of course preferably cen-
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trally inserted in the disk. or hellows-top J'.
In the expulsion of the air from the hellows
by the descent of the weight W, the flexible
tube K folds downwardly within itself, as
shown in dotted lines. To favor this form of
fold, it is preferable that the upper end of the
tube I< be smaller than the Jower end, and that
the upper edge be attached to the disk J in
the downwardly-turned position shown.

TIFor the proper guidance of the weight W in
its vertical movements various confrivances
may obviously be employed; but for this pur-
pose and for the protection of the tube XK, I
prefer to employ an outer ease, T, of sheet
metal or olher material, {irmly scated concen-
trie with the bottom plate or disk, J, and hav-
ing a cap, I/, with a hole in it to serve as a
guide for the pipe G. - This cap is also desira-
bly placed at such a height as fo serve further
as a limit to the upward movement of the bel-
lows-top by striking the weight WW. The np-
per end of theshell L isshownas being steadied
from the stove-frame by a brace, I, atiached
to a ring, U, surrounding the shell.  The bel-
lows and shell are also shown as resting upon
a bracket, R, fastened to the stove-frame at a
little distance from the floor.

In Figs. 3 and 4 a sheet-metal cvlinder, 12
takes the place of the lower half of the tube K
of Fig. 2, which is obviously practicable, be-
canse this part is always upright.  The upper
edge of the cylinder 1/ is desirably rounded
over inwardly, as seen at [ in order that the
flexible part K may not be injured therehy in
folding overit. Inthisconstractionthe outer
shell, L, may terminate at the top of the eyi-
inder L% and the lower end of tube K may be
counfined between the parts L and 17 with or
without the aid of cement, and a reliably air-
tight joint therehy made at this point.

In Fig. 5 another form of bellows, not re-
quiring the use or aid of water, is shown, con-
sisting of n collapsible tube, K, of rubber or
other flexible and air-tight material, fastened
at its ends to suitable disks or plates, J and
J’, and connected through its Dbottom plate
with the tank B, as in the preceding drawings.
The flexible tube in this frame is shown as be-
ing laterally supported by inner and outer
rings, K and I, which preserve its form and
insure its folding regularly upon iiself, like
the gussets of an aceordion. Ifor the inlet of
air in this case the top is shown provided with
a hole, j, over which is placed a llap-valve, 5,
closing npwardly, and the weight is shown as
having a hole, ', through it coincident with
the hole j. The top plate, J', is provided with
projections 7%, which serve as guides therefor
in conjunction with the stationary rodsr 7,
and also gives passage to the stem s of the
handle S, by which the bellows is inflated.

It is evident that the air-inlet to the cham-
ber R may be located elsewhere than in the
top thereof, particularly inthose forms of said
chamber in which water is not.employed.

The weight W is in all figures represented
as a solid mass of metal; but it may consist
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of a vessel filled or partly filled with sand.
Inany case it is variablein size or mass,though
constant thronghout its movement after being
adjusted, and it acts continuously. Theamount
of weight required will vary somewhat, ac-
cording to the elevation of the liquid-tank
relative to the burners, because it has to over-
come the head of saidliquid due toitsdistance
below the burners. Inother words, the weight
willneed to be heavier toraise the liquid from
atank, B, located near the bottom of the stove,
as shown in Ifig. b, than when -the tank is
placed higher, as shown in Figs. 1 and 2.
Having reference to available dimensions of
the structure IR in a domestic vapor-stove, the
total weight of all movable parts of said
structure which exert a gravity force will be
ordinarily about eight to fifteen pounds. In
the telescoping construction of the chamber
R, (shown in Fig. 1,) in which water is em-

ployed to afford the required seal, a sufficient’

weight, W, will raise the water w to such a
height as to require a relatively long outer
cylinder, E, and in this case to bring the top
of the cylinder E’, when fully depressed, to
the top of the outereylinder, I¥; and toecono-
mize room I prefer to place the weight W
within the top of the eylinder E’; and to pro-
vide a hole through ' (or a space about it)
for the admission of the air in recharging.
A hole through it of course equally accommo-
dates the oublet-tnbe F. The said cylinder B
may, as an equivalent of the construetion
shown, be made of ¢ast-iron and heavy enough
to dispense with a separate weight for ordi-
nary purposes, thoughin thiscase when greater
pressure is 1eqmle(l additional weight \V]]l be
placed thereon.

It is. for some reasons desirable that in re-
filling the contractible chamber Rtheair shall
not: be drawn from or through theliquid-tank
B. T therefore prefer to avoid this, and to
prevent it a check-valve, f,is shown in the
pipe F. InFigs.5 and6 thisvalve fisshown
as located in aspecial casting, M, which forms
the coupling for joining the pipe F to the bot-
tom plate, J, of thebellows. Tt is of familiar
and obvions construction and need not be
minutely deseribed. The spring f* is desir-
ably only strong enoungh to uphold the valve,.
which, it may be added, need not be very tight
for the mere purpose of retaining the pressure

in the tank B during the brief time of re-

charging the bellows with air.

In Figs. 1 and 2 the valve f1is placed in an’
ascending part of the pipe F, and consists only
of a light metal or leather disk large enough
to rest at its margin upon the end of the pipe
F, but not large enough to fill the couplingin
which it ishoused. Itisprovided with alight
wire stem, f?, which depends in the pipe I
and operates to keep the disk horizontal. The
valve rises readily when thestove is in opera-
tion and the weight W is falling.

‘When it is desired to remove the pressure
from the tank B in order that the stove may
stand unused without possible escape of liquid,

I prefer to light one of the burners D, if pres-
ent, and thus allow the air to burn as it es-
capes.  As it passes off here very rapidly, it
will soon discharge both the tank and thecham-
ber R, and the stove may be safely left after
lighting such burner in the assurance that it
will soon burn out and extinguish itself. If
the carbureted-air burner D is not present, and
a check-valve, f, is employed, a special dis-
charge-cock, I, Fig. 5, may be provided in
position to besafely opened, whether the main
burners'are left alight or not. If the valve f
isabsent,and the externally-manageable valve
and handle I 1’ of Figs. 1, 2, 3, and 4 is used,
this valve may be opened to discharge theair.
Of course in any case the stopper b of the lig-
uid-tank may be loosencd or removed to the
same end.

I do not pretend tohave illusirated all forms
of devieces in which my invention may be em-
bodied, but enough to show its practicability
in several forms. As ab present advised, I
prefer the construction shown in Figs. 3and 4.

It is obviously immaterial to my invention
whether the bottom or thé top of the contracti-
ble chamber is made movable. It is also ap-
parent that while I have spoken of certain

parts as forming the contractible air-chamber, ¢

and have designated them as a whole by the
letter R, in fact said chamber incluades not only
said parts, but the liquid-tank B and the con-
necting-pipe F. It is further manifest that
the tank and the adjunctive device IR may be
directly connected, so as to dispense with a
special pipe, F; but the preferred arrange-
ment of the several devices, as shown, makes
the use of such a pipe desirable.

I do not wish to be restricted to the particu-
lar forms of construction shown, and I desire.
to be understood that snch modifications of
the devices described as shall attain one or
more but less than all the results obtainable
from my improvement as set forth shall not
be regarded as departures from my invention.

Tamawarethata reciprocating piston-pump
has been employed in conneection with a hy-
drocarbon-liquid tank loecated below the level
of a burner or burners of a vapor-stove for the
purpose of compressing air-in the spaceabove
the liquid within the tank, so that the air thus
compressed will by its expansion force the
ligunid upward to the burner.. Snch contriv-
ance has not been found suecessful, a prinei-
pal objection thereto lyingin the fact that the
pressure is not constant,but gradunally dimin-
ishes with the consumptlon of the liquid.
Starting therefore with a sufficient pressure to
give the desired force and volime of vapor at
the flame, the flame gradually lessens and be-
comesinsufficient orineffective. Animprove-
ment upon such devices has been proposed
consisting in the introduction of anantomatic
valve between the air-space of the reservoir

.and an air-chamber communicating therewith

for the supply of air under pressure to the
space above the liquid in the reservoir, and
with the purpose of maintaining a more uni-
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form pressure in the reservoir; but this de-
viceis not entirely satisfactory, and moreover,

after the pressure in the air supp]y chamber
hassettled to the resistance of the valve, airin
the reservoir operates with diminishing foree,
as described of the other devices above men-
tioned not having this proposedimprovement.

The device here pm%ente(l differs, essenbnlly,
from a pump and all analogous contrivances
which rely upon the expansive force of com-

pressed air, in that the pressure is constant or
uniform and continuous throughout the entire
descent of the weight, so that if Fthe we cight and
pressure be properly adjusted to begin  with it

continues the same and the flame l‘enmins uni-
form. Distingnishing the devices with refer-

ence to these differences in operation, T desig-
nate my air-chamber as ‘‘continuously con-
tractible,”” because onc of its walls is con-
tinnously moving inward under the action of
the weight, which is not true of a pump or of
the w (l“\ 01 aliquid-tank within which theair
compressed by the pump may be confined.

I reserve the right to make additional ap-
plication for Tetlers Patent for any and all
improvements herein shown or described and
not herein claimed.

I claim ag my invention—

. The combination, with the generating

11)01 -burner of a hydrocarbon-vapor stove,
and with the hydrocarbon-liquid-supply tank
connected with andlocated below the level of
the burner, of a contractibleair-chamber com-
nmmmmnn with the liquid-tank, and having

a valved air-inlet, a weight applied to conbmcb !

the said air-chamber, md a handle for raising
the weight,and thus 1(11111110 the air-chamber
thlonﬂh the valved air-inlet,

The combination, with a hydrocarbon-
hqmd tank of a vapor-stove and a vapor-
burner located at a higher elevation than
thetank, of a contractible air- chamber in com-
munication with the liquid-tank and provided
with a valve for admitting air, a weight ap-
plied to contract the air- chmnbel. and an au-
tomatie check-valve arranged in the airv-pas-
sageleading totheliquid-tank, to prevent back
movement of air from the tank, and thus main-
tain the pressure at the burner when the air-
chamber is recharged,

3. The combin:n.ion, with the burner of
a vapor-stove and aliquid-tank located below
the level of the burner, of a contractible air-

chamber communicating with the liquid-tank
and containing a weighted movable part, said

347,161

air-chamber being provided with an inlet-
valve independent of the pipe leading to the
liquid-tank and a handle for lifting S’le mov-
able part, which handle is conneoted with the
inlet-valve, whereby said valve is opened in
the act of lifting the movable part of the air-
chamber.

4.-The combination, with the frame of a
hydrocarbon-vapor stove, of a burner or burn-
ers, a hydroearbon-liquid tank located below
the level of the burner or burners, and anair-
pressure device consisting of a continnously-
contractible air-chamber in communication
with the ligqnid-tank, and a weight applied
to-a movable parb of said tank; said burner,
liquid - tank, and pressure device being all
mounted on the stove-frame, and the whole
forming a unitary portable structure.

5. The combination, with the frame of a

60

63

vapor-stove, a burner or burners at the top of 43

the stove, and a a hydrocarbon-liguid tank se-
cured to the frame below and near the burners,
of an air-pressuredevice comprising a continu-
ously-contraetibleair-chambercommunicating
with the liquid-tank and a weight applied to
contract said chamber and nnp'uL a uniform
pressure at the burner, substantially as de-
seribed.

6. The combination,with the stove-frame, a
vapor-burner at the top of the stove, and a
hydrocarbon-liquid tank mounted on the frame
below thelevel of the burner, of a contractible
air-chamber communicating with the tank and
provided with an inlet-valve, said air-chamber
comprising a stationary bottom, a movable
weighted top, a handle for lifting the top,and
flexible side walls, substantially as deseribed.

7. The combination, with the burner of a
vapor-stove, and with a hydroearbon-liquid
tank located on the stove-frame below the
burner, of a contractible air-chamber commnu-
nicating with said tank, and consisting of a
rigid tube, 17 fixed to a bottom, J, aflexible
tube, K, fixed toa top, J’, and to therigid tube
I#, and a weight bearing on the top J', thesaid
top and flexible tube being constructed to fold
within the tube 17, substantially as deseribed.

In testimony that I claim the foregoing as
my invention I affix my qlgmture in presence
of two witnesses.

SAMUELL DANIELS.

Witnesses:
M. E. DaYTON,
JESSE Cox, Jr.
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