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(Nu medel )

To all whom it MAY CONCErT:

- Beit known that I, WILLIAM II THAYER a
e1t1zen of the United States, residing at Mel-

rose, in the county of Middleeex_ end State
of Massachusetts, have invented certain new

and useful Improvements Relating to Vapor-

Burning Stoves, of which the followmﬂ' de-

- SGIlptIOH together with the drawings accom-
- panying the same, is a spec1ﬁeat10n

TO

In vapor burning stoves heretofore in use

- the supply tank or reservoir which contains |
- the hydro-carbon hqmd which is to be vapor-

- saild tanks have been placed below the stoves
the requieite pressure has been obtained by
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ized for combustion in the stove has been
placed at a considerable height above the
burners so as to obtain the proper amount of
pressure to force the vapor through the small
injector outlet to the burner, or when the

compressing air within them.  With either

of these arrangements, if the flame at the
“burner is accidentally extinguished and the

1n;|ect0r valve is not closed, or if the injector
valve is opened without lwhtmo' the burner,
the liquid from the reservoir WIH ran out

through the injector- opening until the reser-
“voir 1s emptied.
My improved constluctmn end arran ge-

mententirely obviates this difficulty, and con-
sists in locating the fuel supply tank below

~ the injector, or jet orifices; or entirely below

~1f that should be arranged to project above

35

the highest portion of the burner supply-pipe,

the burner, and employing no artificial press-
ure in the tenk but leaving the liquid at at-
mospheric pressure,. that is, normally in a
state of equilibriumin the reservoir and pipes

~ leadingtherefrom. Thusitwill beunderstood

40
. and that level always being below the injec-

45

eur.
pressure in the supply-pipe to force the vapor
- .generated from the liquid, through the small
- Jet orifices into the chamber below the burner.
where the hydro-carbon vapor is mixed with
0 0xygen, before it is ignited, I extend the sup-
- ply-pipe from the reservoir downward as far

that the liquid will never rise in the supply-

pipe abovethe level of the liquid in the tank,

tor outlet or below the hlf—"hE‘St portion of the

supply-pipe, an overflow of. the volatile liguid.

through the outlets at the burners cannot oc-
Further, in order to obtain sufficient

|perm1t and then upwa,rd to the horizontal

v

- as the height of the stove will eonveniently

pipe from which the burner injector tubes

lead, and then apply sufficient heat to the

Supp] y-pipe below the normal level of theliq-

uid therein and in the tank, to convert the
liquid in the pipe into vapor.

portion of the supply-pipe which extends up-

Preferably I
apply a gasoroil flame to the lower end of that

6o I
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ward to the said horizontal portion of the

pipe,thus obtaining the greatest benefit from

the heat. As soon as the liquid in this part
of the supply-pipe is converted into vapor a
Ppressure will be produced thereon equivalent

to the statical pressure of a column of liquid

of the same height as that which has been va-
borized, by reason of the liquid in the reser-

voir and pipes leading therefrom constantly

tending to establish its normal equilibrium.
A further improvement which is especially

applicable to this ar rangement of thesupply- -

‘tank and generator of vapor, isin providing
an 1n,]eet0r plate which hasthe number of its
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jet outlets varied, as the height of the eol-
umn of liquid Vaporlzed is vaued

Thave found that for the best resultsitis not -

practicable to make the jet orifices, or in-
“jector outlets, through which the vaporisin-
-Jected into  the “mlxmw chamber” of the

burner, larger than one

nous ﬂame will be produced which is a very

‘objectionable feature in the use of vapor

stoves, because of imperfect combustion and

consequent deposit of unconsumed carbon
‘upon the burner and utensils.

in stoves of this kind it has been customary

to use an injector with a single jet outlet for
each burner,but under such OOBdlthHS it has
been necessary to hold the liquidin the sup-
Pply-pipe under pressure of from one to two
pounds, in order to force a sufficient quantity
of vapor through one small jet outlet to prop-
| erly supply the burner.

plished as heretofore explained; but always

with the hablhty to . overﬂow at the injector

outlets.
T'he preferable constructlon of tank is with

large superficial area and small depth, by
‘which the variation of pressure is small as

the liquid is used, the requisite pressure be-

1ing obtained by extendlnw 1311e eupply-eon---

Heretofore

This was accom-

"ftleth of an inch in
dmmeter for if-materially larger than that,
‘when the gas 18 ignited at the bumel a 11111'11-'

9o
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duait down beiow the tank fo increaSe the |

height of a column; but as I thereby lose
the pressure which would be produced upon
the vapor in the supply-pipe by the old ar-
rangement, I compensate for consequent dim-
Inution in the quantity of vapor delivered
by the jet orifice to the burner, by providing
an injector plate in which I make a sufficient

number of jet outlets to supply the requisite

amount of vapor to properly feed the burner.

To give an illustration of the requisite
number of jet outlets to be used in practice
when the column of liquid vaporized is with-

in the limit of three feet, which is the height

of column usually employed for one outlet, I
have found that the ratio between the num-
ber of jet outlets and the height of the col-
umn which produces pressure, should pref-
erably be substantially in the proportion of
one outlet for each six inches in variation of
height; adding outlets as the height is re-
duced and reducing the number of outlets as
the height of the column is increased. Or
again if one jet outlet in the injector plate
will supply sufficient vaportothestove burner
to produce a flame of the accepted standard
number of units of heat, when the tank is
three feet above the vapor generator, it will
require six jet outlets to properly supply the

same burner when the tank is but six inches

above the generator flame.
‘Small variations in the ratio of the height

~of column to each jetoutlet will not materially
~ affect the result, but for practical purposes

35
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in order to keep the flame constant, or always
with the same number of units of heat, I have
found that one outlet for about six inches of
height of column of liquid is a safe propor-
tion. -
It will be readily understood thatif a flame
of double the size, or heating capacity, is de-
sired, it can be produced by adding an out-

let for each three inches of reduction in the

statical pressure, always bearing in mind

the fact that the size of the jet outlets can- |
not be increased beyond the practical limit |

above mentioned, that is, a size which will
permit only sufficient vapor to issue, under
a predetermined unit of pressure to produce
a transparent or colorless flame when it is

- ignited,and thenumberof these outlets should

correspond inversely in arithmetical progres-

 sion to the number of such units of pressure

55
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emmployed to forece the vapor to the burner.
I have also improved the construction of the
burner so as more successfully to meet the
conditions of the improved construction and
operation of the other parts; and the improve-
ment consistsin the use of a series of frusto-
conical rings suitably separated and success-
ively varying in diameter, by which the flame
will be concentrated beneath the utensil.

I provide the usual valve at each burner,
as also a safety valve hereinafter described.

A further improvement is in providing a
casing or jacket for the generator of vapor

‘and the supply-pipe which conveys the vapor

'|
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to the injector, whereby the heat of the gen-
erator flame may be utilized in preventing
coundensation of the vapor generated which is
not a fixed gas and finally for other heating
purposes. | | -

The safety valve heretofore mentioned, I

70

find it convenient to apply to the end of the

horizontal part of the supply-pipe, which ex-
tends beneath the stove, and a convenient
construction of valve is that shown in the
drawings. The generator flame may be from
a lamp placed beneath the supply-pipe as
shown in Fig. 5 or from a vapor jet as shown
In Fig. 1. In the latter instance the vapor

| is supplied through a feed tube, preferably

asshown, leading out from the horizontal part
of the supply-pipe above the liquid level near
the point where the perpendicular portion
above the generator joinsit. When the gen-
erator feed tube is thus located it can be
closed by the same safety valve which cuts
off the gas in the supply-pipe. | -

- Instead of employing the heat retaining
Jacket and vapor generator mentioned, a
small tube for the vapor may be placed along
beneath the two horizontal portions of the
supply-pipe and beside the perpendicular por-
tion of the supply-pipe between them and

75
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then by making a series of small holesin the |

side of this tube next to the supply-pipe fur-

nish jets of vapor which when ignited will

not only serve to generate vapor within the

supply-pipe but also to keep it sufficiently hot

to prevent condensation therein.

I find the most economical and convenient
form of injector plate to be the disk illus-
trated, either cylindrical or conical, so that it
may be dropped into a cup like socket and
readlly held by a single thumb screw through
the center, and .as readily removed for the
purpose of cleaning, &e.; and asillustratedin
Iigs. 4 and 5, the edges of the injector plate
socket may project a little above the plate so
as to catch and hold any small amount of
liquid which might be thrown out. Another
benefit in making the injector plate in the
form of a disk to fit into a socket rather than
a cap to {it over the end of a supply pipe is
that in the event of leak of gas at the joints
it will be directed upward into the mixing
chamber rather than out horizontally or down-

ward where it would eseape unconsumed into

the room. |
Referring to the drawings accompanying
this specification, Figure 1is an elevation of

my lImprovements attached to a vapor stove,

with the burner and its attached parts; the

1njector, portions of the burner supply-pipe

and the heat conducting

th _ jacket - therefor,
shown in section.

Ifig. 2 is a plan view of the

| injector plate showing a series of jet orifices.

Fig. 3 is a plan of the top of the burner

| and the grate to which it is attached. Fig. 4
1s a sectional elevation on line x—z Fig. 3,
Fig. 5 is an elevation of the liqnid reservoir,
the supply-pipe leading therefrom, the oil
lamp for generating gas, the heat retaining
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, casmg, the bumer mth modlﬁed form of 1 in-
Jector plate and mixing chamber, the cas-
‘ing and parts mentmned theteafter being in:
Fig. 6 i3 an elevation of a Supply_
tank and pipe with heat casing in section,
~ and showing the supply-pipe extended above |
the 11:1;]eet01 outlets.
~ tion of the supply tank, Wlth its filling spout

‘section. -
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¥ig, 7 1s an end eleva-

~and connection with the safety valve, looked

10

at from the right of the position shown in Fig.

1. Fig.8isa plem view of the same p.:uts as

bhOWIl in Fig. 7. .
Indwatmw the same or blﬂllldl part of the

“apparatus by the same letter or figure wher-:
ever shown in the drawings, the several parts

. are designated as follows, to wit:

20

- Ais the frame of the stove B, the orate rest- |

ing upon the top of the Stove, T, the liquid .
~ reservoir or supply tank; s, the portion of the
supply-pipe between the tank and the vapor | ¢
~ generator; s’,the perpendicular portion of the .
%upply pipe between the generator and the

horizontal part of the supply -pipe; s% the hori-

~* for the gas jetof the generatorin Fig. 1.

50

o Ja,cket around the vapor generator supply—f

35
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- _stltutes 'the mixing chamber for the burner
~and is held tothe outer rim thereof by screws

45 2; e, the tubular projection extending down-

In F:w* 5 the generator flame is suPplled by‘;

an oil la,mp f is the generator feed tube; C,
is the heat retaining or conducting casing or

pipe and generator feed tube; ¢ is the gauze
or perforated metalsafety cover over the bot-

tom of said ca;su:wF which surrounds the vapor
generator; ¢’ is the open opposite end of the
heat Jdcket which leads into a hot air cham-
ber D; b are the frusto-conical rings which
constltute my 1mpr0ved burner; b’ in Fig. 3,

the ribs or lugs which separate the rings b;

- d the screw which holds the rings b to the

arate B; E, the dish shaped disk whleh Con-

ward from said disk over the separable Vapor

" injectorplate I, which latter is held in a dish

55-

 beneath the vapor injector plate.

shaped socket T by a clamping screw <.

In Tig. 4, K is a screw with a hand Wheel
which oper ates the valve to control the flow
of vapor from thesupply-pipe tothe chamber

- injector, the horizontal portion s* of the sup-

55
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. ply-pipe and its surrounding heat casing are

held to the frame of the stove by bent arms

~ a; and to prevent heatfrom being readily con-
~ ducted from the heat casing throuﬂ'h the ar ms

¢ I may form small projections on the casing

o where the arms rest upon it and place a

washer of some non-conducting substdnce

~ under the heads of the screws 3 by which

they are fastened together; &, are the jet ori-
fices in the injector plate, the numbel of such
orifices shown being six, the proper number
for use when the. portlon s, of the supply-—plpe

1s:six inches long.

In Fig. 5 a modlﬁed farm of comcal 111-=~

The vapor

_trated in Kig. 1..

over the 100p Q should have a mnall hole in

| the top to create a circulation therein,
- zontal part of the. supply-pipe .benea,th the |

burners; G, the generator of gas plaeed at the
- lower end of the perpendwular portion s’, of
~the supply pipe; g the outlet of the feed tube;

therein.

of the tube 7.

Jectm pla,te or pluﬂ 18 desw*nated II’ E, be-
ing the outer casing and E’ the 1nnel shell'

Whl(}h define the passage for the vapor to the

mixing chamber of the burner; 7 is the plug
| of the safety valve working in the end of the

‘horizontal portion s®of- supply-plpe, M is the

1 filling spout of the tank which is seated and
swwels in the projecting part m of the tank;
N.is the fixed guard or cover, for the mouth -
[ of the filling spout prowaed with a stop ,
for the 8pout when it is swung beneath the
| .Iﬂ'uatd n 18 an arm pI‘OJBCtIHﬂ‘ fmm the spout
in a direction opposite to its mouth and con-
n iected with the valve stem by a screw 4 work-
| ing in the slot o in a metal piece p at the end
of the valve stem, /. -
In Fig. 6, Q is the loop of the supply-plpej
extendmo' above the level of the injector out-

lets; whwh form might be used under certain

75
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conditions;butI preferthearrangementillus-

The heat retammﬂ' casing

in the supply-pipe when the alcohol in the

dish » has been consumed. When the valve ’

stem [ is in the position shown in Fig. 1 the
mouth of the filling spout M will be beneath

the guard N and both the supply-pipe s’ and
will be open into the horizontal

the tube I

portion s* of the supply-pipe.  When the fill-
ing spout M is pulled from beneath the guard

. Qo

- When a gas jet is employed for the flame o
which qupphes heat to-convert into vapor the
liquid in the perpendleular portion s’ of :the

{ supply-pipe, and it is desired to smrt the
| .stove, 1 place a small annular dish » near the.
‘bottom of thatportion of the supply-pipe, and
_:_,obtaim the requisite heat with alcohol ignited
As soon as the supply -pipe above_j
the dish r has been filled with vapor it will
also follow down and fill the feed tube j’" and
escape into the lower part of the ecasing C,
where it will be ignited by the flame in. dlsh_' ,.
r and thus furnish heat for generating vapor

10C

I1I0

N as indicated by dotted lines in Fig. 8 the
valve stem [, will have been pushed into the

portion s? of the supply-pipe and thus close

the upper end of the portion s’ and also that

‘The supply of vapor to the
generator ﬂame being thus cut off the flame

will be extmﬂ*mshed a,nd Wlll cease to gener-
ate vapor in the pm tion s’ of the supply -pipe,

and at the same time the supply of vapor to
the burner being thus cut off the flame mll

YIg

120

be extmcrmshed so that there will be no pos-

_s,1b111t5;r of a,ecldent from fire ca,used by gas

cess of ﬁlllnﬂ' the tank. And. even When the

@enemtor ﬂame is burning the wire gauze c'-

Whleh covers the opening in the casing sur-

I elaam—-—-

125'..: o

rounding the generator will: prm,ent that
flame from communicating fire to any gas
‘which might be f@rmed from llq_uld Spllled

| 30
-upon the ﬂoor | |

1. In a vapor bummg stove, the combma— |

| tion of a burner supply-conduitleading from




a fuel reservoir which is located below the

highest part of said conduit, said reservoir

and conduit containing liquid normally in |

equilibrium, a vapor generator applied to said

conduit below the normal level of the liquid
therein and an injector plate for the burner

~provided with a plurality of outlets, substan-

Io

tially as described.
2. The combination of a Bunsen burner |
having a plurality of jet openings for vapor;
-a supply reservoir for liquid at atmospheric
. pressure, located below the plane of the jet
openings; a conduit leading from said reser-

~ voir to the jet openings and a heater for va-

5
tween the reservoir and jet openings,substan-

porizing liquid, applied to said conduit be-

- tially as deseribed. -

3. In a vapor-burning stove, the combina-

' tion of a Bunsen burner a feed pipe between

20
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the burner and a reservoir situated entirely

‘below the highest point of said pipe and in
which the liquid is normally in equilibrium

with that in the pipe and a heater to vapor-

1ze liquid in said pipe, and thereby produce
pressure upon the vapor by destroying said
equilibrium substantially as described, and |

for the purpose specified.
- 4. In combination with a vapor burning

stove, an independent generator of vapor ap-
plied to the burner supply-pipe below the
level of the liquid in the supply tank, a gen-

- erator feed tube leading from the said sup-

35

ply-pipe above the generator, and a heat con-
ducting casing surrounding the said supply-
pipe, generator and its feed tube, substan-

tially as described.

0. In a vapor burning stove, the combina-

505,643

tion of a vapor generator applied tothe burner

supply-pipe below the level of the liquid in

the supply tank and a heat conduecting tube
which surrounds the said supply-pipe and
generator and terminates in a heating cham-

described. .

6. In combi_natibn' ‘with a vapor burning
stove, a supply tank provided with a swivel-

40

‘ber connected with the stove, substantiallyas

45

Ing filling spout, a fixed guard or cover for

mechanism substantially as desceribed to con-

nect the said valve and spout, whereby the

removal of the mouth of the spout from be-
neath 1ts guard will close the said valve and

cut off the supply of gas and the return of
the spout beneath the guard will open the

said valve, substantially as described.

‘the mouth of said spout, a safety valve and

7. In a vapor burning stove, the combina-

tion of a Bunsen burner and injector plate H,

having a plurality of jet openings, a socketI,

forsaid plate, beneath theburner, and a screw,
as. 1, to readily secure the platein saidsocket
or release it therefrom substantially as de-
seribed. R .

50

8. In a vapor burning stove, the combina-

tion of a liquid reservoir situated lower than
“the jJet outlets a liquid conduit between the

reservolr and injector, an injector-plate hav-

ing a plurality of openings, and a Bunsen

| burner composed of a series of concentric

frusto-conicalrings to concentrate the flow of

gas substantially as described.

“WILLIAM H. THAYER.

Witnesses:
A. J. BURROWS,
T. J. CUNNINGHAM.
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