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To a 27, whon, it notty concern: - 
Beit known that I, WILLISMITCHELL, a citi 

Zen of the United States, residing at Malden, 
in the county of Middlesex and State of Mas 
sachusetts, have invented certain new and use 
ful Improvements in Vapor-Burning Torches 
and like Implements; and I do hereby declare 
the following to be a full, clear, and exact, de 
Scription of the invention, such as will enable 
others skilled in the art to which it appertains 
to make and use the same. 
This invention relates to vapor - burning 

torches; and it consists in the construction 
and combination of parts hereinafter par 
ticularly set forth and claimed. 

In the accompanying drawings, Figure 1. 
represents a side elevation of an improved 
torch embodying my invention. Fig. 2 rep 
resents a longitudinal central section of the 
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same. Fig. 3 represents a detail perspective 
view of the burner-casing. Fig. 4 represents 
a detail perspective view of the alcohol-tray, 
and Fig. 5 represents a detail perspective view. 
of the mixing-chamber. - . 
A designates the cylindrical handle of the 

torch and is hollow, constituting also the main 
liquid-reservoir therefor. The front-end of 
the handle or reservoir is a disk B, provided 
with external screw-threads b, which turn into 
corresponding interior threads in the front 
end of the handle-body. This disk or end 
piece B is attached rigidly by a central screw 
threaded stud C and a nut c to a similar but 
thinner disk D, forming part of the body or 
frame E of the torch. The said stud is formed 
with the said disk B or rigidly attached there 
to and extends through a central opening D" 
in the disk D. A series of lugs Care formed 
on the forward face of the disk or end piece 
B. Their forward ends, which are preferably 
tapered, fit into small recesses d'in the proxi 
mate face of the disk D. These lugs or studs 
C' keep the two disks apart, forming a space 
F, through which air may pass freely, and 
thereby protecting the liquid in the reservoir 
from being overheated. They also prevent 
the said disks from turning with respect to 
each other, which of course would tend to 
separate the parts of the tool and would bring 

undue strain on the gasolene -tube, which 
passes through them both, thereby probably 
breaking the same. G designates the said 
tube, which passes, up through a hollow lon 
gitudinal bar E' of the frame or body E to the 
generator H, the latter consisting of a helical 
coil of fine tubular wire wound between a 
cylindrical mixing-chamber I and an exterior 
burner-casing J of similar form arranged con 
centrically with regard to said mixing-cham 
ber. The receiving end of the said tube G. 
is wound to form the coil-spring G', arranged 
within the forward end of the reservoir A and 
in a plane parallel to the disk or end piece B, 
the inner end of the said coil being attached 
to the forward end of a cigar-shaped inner 
reservoir K, the tapering rear end of the said 
reservoir inclining by gravity down to the 
wall of the said outer reservoir near the rear 
end of the latter in whatever position the 
tool may be held, excepting a vertically-up 
ward one. A cylindrical inward offset L of 
a disk L, which is soldered into the outer end 
of the said handle, forming the outer end 
piece thereof, serves to prevent the said in 
ner reservoir from rattling about the interior 
of the said outer reservoir and from bringing 
undue strain upon its resilient wire Support 
G when the position of the tool is shifted in 
use. This is effected by the contact of the 
said offset with the tip or tapering end of the 
said inner reservoir, the said offset being cen 
trally arranged and leaving an annular space 
L°, in which the said tip slides around in a 
circular path, the said offset Serving as a 
guide therefor... No matter what the position 
of the torch, the said inner reservoir will take 
up the oil, however low the supply may run, 
until nearly the last drop. The attachment 
of the said inner, reservoir to the disk at the 
front end of the outer reservoir A enables me 
to use a very short length of pipe within the 
latter, and the detachability of the said end 
piece or disk B from handle and its rigid at 
tachment to the body or frame E allows the 
outer reservoir to be removed without sever 
ing the connections of the gasolene-tube or 
disturbing any other parts of the tool. It 
also allows the inner reservoir to be removed 

55 

75 

95 



IO 

25 

pressure of a helical spring O. 

35 

45 

55 

2 

with the said body and the other parts at 
tached thereto for convenience of inspection, 
cleansing, and repair. The said disk or outer 
end piece L has a central opening l, which 
extends through the offset L" and also through 
a corresponding but shorter one l'in the outer 
face of the said disk, as illustrated in Fig. 2. 
This latter offset is formed by a shallow an 
nular groove l', which receives a packing 
ring m. The wall of the said opening is 
screw-threaded for a part of its length to re 
ceive the externally screw-threaded stem M' 
of a milled cap M, which overlaps peripher 
ally the outer end of the handle-body and is 
provided on its inner face with an annular 
flange m', adapted to bite into said packing 
ring and prevent leaking. The said stem is 
tubular, but with a valve-seat n° near its for 
ward end, leaving only a small central aper 
ture and dividing its bore into an inner part 
of larger diameter and an outer part of less 
diameter, each of which is provided with 
screw-threads. The outer part of said bore 
receives a screw-plug in while in use. When 
it is to be supplied with air-pressure for start 
ing the flow of liquid, this plug is removed 
and a suitable coupling is substituted, per 
mitting any ordinary bulb, pump, or other 
air-forcing device to perform its function. 
In the inner part of the said bore a valve O, 
having a stem O', is held against the said 
seat, so as to close the said aperture by the 

A block P 
screws into the inner end of the said stem m. 
and holds the said spring and valve within 
the latter, but has a central hole p to allow 
the rearward sliding of the said valve-stem 
when the said spring yields under the pres 
sure of the air. The said block constitutes a 
small inner cap for the said bore, being pro 
vided with a deep recess P' to afford greater 
space for the said spring. It has also two 
air-outlet holes p, arranged on each side of 
the central hole for said valve-stem or other 
wise, as may be convenient. When the air 
forces back the valve from its seat, it flows 
around said valve and into the main reser 
voir A through the said holes p, applying the 
desired pressure to the gasolene or other liq 
uid. When the reservoir is to be filled, the 
cap M is screwed out and the liquid is poured 
in through the opening l, said cap being after 
ward replaced. This is, of course, the first 
step in preparing the tool for service, the sup 
ply of compressed air being next in order. 
The generator is next heated by igniting a 
little alcohol in proximity thereto or in any 
other convenient manner, and after it is suf 
ficiently heated to vaporize the gasolene or 
equivalent material in greater quantity than 
the burner will consume the excess of gas or 
vapor will pass back through the gasolene 
tube G into the main reservoir A, making the 
apparatus automatic without need of further 
air-supply or other extraneous means to force 
the liquid to the generator. 
The action above described producing con 
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tinuously and reliably an excess of gas or 
vapor beyond the capacity of a burner to 
consume requires, of course, an intense heat 
and a careful adaptation of the sizes and 
forms of the various parts of the tool to each 
other. Several different constructions of 
generators and burners may be used with the 
devices hereinbefore described for effecting 
this result. For example, I may use the de 
vices set forth in my application for patent 
on vapor-burning lamps, No. 17,056; but I 
prefer in this instance the generator shown, 
having a continuous coil supplied through 
one end only. 
The devices hereinbefore set forth pertain 

ing to the reservoirs and proximate parts may 
obviously be used with other tools of a nature 
more or less similar to gasolene-torches. 
The mixing-chamber I is closed at its rear 

end by a jet-block Q, having a screw-threaded 
tubular stem Q', which receives a packing 
box R, containing packing r, said box and stem 
being bored in a linement with the jet-hole gi 
in the center of said jet-block. A needle 
valve S, operated by an adjusting-screw T, 
works through the said packing-box and jet 
block to open and close the said jet-hole. 
The said screw engages an internally-thread 
ed fixed tubular part or nut E° of the frame 
or body of the torch, and it is centrally bored 
longitudinally of the frame to receive a part 
of the said valve. The latter has a spherical 
head which fits against a seat in a recess l, 
formed in the head of the said screw, the 
wall of the said recess being screw-threaded 
to receive a screw d, which holds the said 
valve detachably in place. The said jet-block 
is provided with a lateral passage q', which 
communicates with the central bore of said 
block near the jet-hole and receives the dis 
charge end of the generator-coil. The mix 
ing-chamber I is provided with air-holes V 
near the said jet-block, the latter being imper 
forate except for the central jet-hole already 
mentioned. These air - holes register with 
smaller holes V in the outer casing J. The 
air is therefor admitted to the said chamber 
at the sides thereof instead of at the rear end 
and mixes with the vapor as the latter enters 
said chamber and is ignited, thus Supporting 
combustion. The forward end of said cham 
ber is provided with an annular offset or col 
lar l in one piece with it, the same serving 
to keep the generator in place and also as a 
brace for the exterior casing J. The latter 
fits upon a fixed collar E", integral with the 
body or frame E, and bears at its rear edge 
against a flange E° of said frame. Screws e 
fasten the said casing to the said collar E. 
The latter is of equal diameter with the offset 
or collar li. The casing and mixing-chamber 
together constitute the burner. The said 
chamber increases regularly in diameter from 
its inner to its outer end. This construction 
combines with the reduced discharge end of 
the casing J and the intervening space J to 
make an intense blaze, which may be applied 
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to burning off paint, melting fusible mate 
rials, and other industrial purposes. 
Ido not confine myself to the form of the gen 

erator shown, as there are divers other forms 
which may be satisfactorily employed instead 
and which are already Well known in the art. 
The one herein shown has, however, the merit 
of simplicity and is easily and cheaply con 
structed, requiring little material. If the 
total length of the generator-tube or mixing 
chamber be thirty-seven inches, the length 
of the generator-coil should be twenty-five 
inches and the taper of the mixing-chamber 
in its internal diameter should be from one 
half inch at its inner end to nine-sixteenths 
of an inch at its outer end. 
In the dimensions above stated for the 

coiled tubular generator H, I do not include 
the tube C integral there with, which extends 
back to the reservoir. This tube and the 
said generator are made of tubular wire hav 
ing, preferably, an external diameter of about 
One-sixteenth of an inch and an internal di 
a meter of about one thirty-second of an inch. 
I do not wish, however, to be understood as 
confining myself closely to any of the dimen 
Sions above given, as they may be consider 
ably varied without making the torch inop 
erative or unsatisfactory. 

In starting the torch it is desirable to have 
Some convenient appurtenance for applying 
heat temporarily to the burner. I therefore 
append to casing J an alcohol-tray K, fas 
tened thereto by screws lic, which pass through 
Vertical arms K", arranged one at each side 
of the forward end of the said tray and fit 
ting against opposite sides of the forward 
part of the said casing, which is screw-tapped 
to receive them; also, by a screw ic, passing 
through a horizontal rearward lug or flange 
of the said tray similarly into the said casing, 
which is screw-tapped near its rear end to 
receive it on a longitudinal line midway be-, 
tween the similar lines passing through the 
ScreWS aforesaid, this intermediate line be 
ing normally the bottom longitudinal line of 
the tool. Said tray is provided with a cover 
ing T, of asbestos-cloth or other refractory 
finely-woven mineral substance, which will 
allow the alcohol to be poured into it gradu 
ally, but prevent it from being suddenly 
Splashed out by accident while the tool is in 
use. This cover is near the top of said tray 
and is concaved transversely corresponding 
to the curve of a cylinder of greater diameter 
than the casing J. The alcohol fumes are 
easily ignited above its woven-wire cover, 
space being left on all sides to admit air and 
the flames being allowed to act freely on the 
Said casing and the generator within it. This 
alcohol-tray constitutes in effect a small alco 
hol-stove for temporary use and is blown out 
when the generator no longer needs it, being 
sufficiently heated by the flame within the 
mixing-chamber due to the combustion of the 
Vaporized gasolene or other similar fuel. 
This tray is easily removable for purposes of 

3. 

repair and cleansing and may be replaced 
with very little trouble if injured. 

It is evident that the aforesaid devices, and 
particularly those hereinafter claimed, may 
be used in other tools of more or less similar 
general nature-for example, in soldering 
irons. They are, however, primarily for use 
in torches for burning off paint and melt 
ing or softening metals. 
Having thus described my invention, what 

I claim to be new, and wish to secure by Let 
ters Patent, is 

1. In combination with a hollow tool-handle 
serving also as a reservoir for liquid fuel an 
inner supplemental reservoir flexibly sus 
pended therein with its receiving end down 
ward, the burner-generator and body of the 
tool removably attached to the said handle 
and a tubular connection between the said 
generator and the said inner reservoir, the 
latter being removable with the said body 
from the said handle or main reservoir sub 
stantially as set forth. 

2. In combination with a tool-handle which 
also serves as a main reservoir for easily-vap 
orizable liquid fuel, the body of the said tool 
removably attached to the said handle, a gen 
erator and burner, an inner reservoir sus 
pended flexibly within the main reservoir at 
the front thereof and arranged to have its re 
ceiving end always in position to draw out the 
liquid from the bottom of the said main res 
ervoir except when the toolis held downward, 
and a tube extending from the generator to 
the said inner reservoir and serving also as 
the suspending device of the latter substan 
tially as Set forth. 

3. In combination with the body of the tool 
handle which also serves as the main reser 
voir for easily-vaporizable liquid fuel, a re 
movable disk or inner end piece for said han 
dle, an implement-body to which said disk is 
rigidly attached, a generator and burner, a 
tube connecting said generator with an inner 
reservoir, the inner end of said tube being ex 
tended through the said disk and bent into a 
spring-coil in proximity thereto, an inner res 
ervoir suspended by said spring-coil and ar 
ranged to have its receiving-tip at the lowest 
point of the main reservoir notwithstanding 
the change of position of the latter except 
when the tool is held downward substantially 
as set forth. 

4. In combination with the burner-genera 
tor and gasolene-supply tube of a tool, a han 
dle forming the main reservoir and provided 
at the outer end of said handle with an in 
Wardly-extending tubular offset, which leaves 
an annular space between it and the wall of 
said reservoir, and an inner reservoir sus 
pended at the forward end of said outer res 
ervoir by a spring-coil formed in the end of 
the said tool and having its tip in the said 
annular space in order that it may receive the 
fuel from the lowest part of the main reser 
voir notwithstanding the change of position 
except when the tool is held downward, and 
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the said opening through the offset serving 
also to allow liquid to be poured into the said 
main reservoir substantially as set forth. 

5. A tool provided with a hollow handleserv 
ing also as a main reservoir for liquid fuel and 
having at its outer end an inwardly-extending 
part Which leaves an annular space between 
it and the wall of the reservoir, an inner res 
ervoir flexibly suspended at the forward end 
of the main reservoir and having its tip or 
rear end which receives the liquid arranged to 
remain always within the said annular space 
While the parts of the tool are assembled, a 
burner, a generator, and a tubular communi 
cation between the said generator and the 
suspended end of the inner reservoir substan 
tially as set forth. 

6. In combination with a hollow tool-handle 
body, a fixed end piece for the outer end of 
the same, having a central hole and tubular 
inward and outward offsets L' and l', having 
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their bores in a linement there with, and fur 
ther provided with internal screw - threads 
and With a groove on its outer face concen 
tric with the said hole, screw-cap adapted to 
Screw into the said hole and to complete the 
ends of the said handle, said cap being pro 
Vided With a passage for compressed air and 
With an annular flange adapted to fit against 
a packing-ring in the said groove, a burner, 
a generator, a tool-body, an inner reservoir 
suspended by one end within the said han 
dle at the forward end of the same and hav 
ing its tip or receiving end always in the 
space between the inner offset of the outer 
end piece of the handle and the annular wall 
of the latter, and a tube connecting the gen 
erator with the said inner reservoir and con 
stituting an elastic suspending device for the 
latter Substantially as set forth. 

7. The body of a hollow tool-handle, serv 
ing also as a main reservor for liquid fuel, in 
combination with a removable disk, which 
constitutes the forward end of said handle, 
an inner reservoir flexibly suspended by its 
forward end from the said disk for the pur 
pose stated, the body or frame of a tool hav 
ing another disk at its proximate end, a gen 
erator and burner mounted on the said body 
or frame of the tool, and a tubular connec 
tion between the said generator and the said 
inner reservoir, the said disks being rigidly 
fastened together, so that they with the in 
ner reservoir and the other attached parts 
may be removed together from the said han 
dle, said disks being further provided with 
intervening devices which make an air-space 
between them substantially as set forth. 

8. In combination with the body of the tool 
handle, constituting also a reservoir for liq 
uid fuel, a disk removably closing the for 
ward end of said handle, and provided with 
a series of studs on its forward face the body 
or frame of the tool provided at its rear end 
with a disk having recesses formed in its rear 
face to receive the said studs and having also 
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rigid with the first disk and passing up through 
the said hole in the second, a nut engaging 
the said bolt or stud to lock the said disks 
together, a burner and generator carried by 
the said body of the tool, a tube extend 
ing from the said generator down through 
the said frame and disks and having its rear 
end coiled into a spring-support within the 
forward end of the said handle, and a sup 
plemental inner reservoir attached at its for 
ward end to the said spring - support and 
freely removable from the said handle or 
main reservoir with the said tool-body and 
the other parts named substantially as set 
forth. 

9. In a vapor-heated tool, the combination 
with a mixing-chamber having an opening or 
openings through its side in front of the jet 
block, of a casing surrounding the Said mix 
ing-chamber and provided with side openings, 
which allow external air to pass through to 
the openings in said chamber, a jet-block 
closing the end of the said chamber and im 
perforate excepting a jet-hole for vapor, a 
generator located between the said chamber 
and the said casing, a reservoir for volatile 
liquid and a tubular connection between said 
reservoir and said generator substantially as 
set forth. 

10. In a vapor-heated tool, the combination 
With a mixing-chamber having side openings 
and tapering from the forward to the rear end, 
of a casing surrounding the said mixing 
chamber and having side openings for air, a 
jet-block closing the rear end of the said 
chamber and imperforate except a jet-hole for 
Vapor, a generator located between the said 
chamber and casing, a reservoir for volatile 
liquid and a tubular connection between said 
reservoir and said generator substantially as 
set forth. 

11. In a vapor-heated torch, a mixing-cham 
ber and a casing which are separated by an 
interval and together constitute a burner dis 
charging through the end of the said casing 
and which are provided with side openings, 
in combination with a jet-block discharging 
a jet of vapor into the rear end of the said 
mixing-chamber, a generator located between 
the said casing and mixing-chamber and dis 
charging through the said jet-block, a reser 
voir for volatile liquid, and a tubular con 
nection between the said reservoir and the 
said generator substantially as set forth. 

12. In a vapor-heated tool, the combination 
of a burner consisting of a mixing-chamber 
and concentric casing with an intervening 
generator, a reservoir for volatile liquid, a 
tubular communication between the said res 
ervoir and the said generator, means for ad 
mitting air into the said mixing- chamber 
means for admitting into the said mixing-cham 
ber the vapor produced by the said generator, 
and a device for primarily heating the said 
generator and starting the tool, consisting of 
an alcohol-tray detachably suspended from the 

a central hole, a bolt or screw-threaded stud said casing and provided with an incombus 
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tible covering for the alcohol, permitting the ing of the said burner by screws passing 
fumes of the latter to be ignited above it sub- through the said arms and flange substan 
stantially as set forth. tially as set forth. 

13. An alcohol-tray provided at its forward In testimony whereof I affix my signature. 
5 end with two upwardly-extending arms and in presence of two witnesses. 

at its rear end with a flange and having fur- - 
ther a concave incombustible covering for al- WILLIS MITCHELT. 
cohol in combination with the burner of a Witnesses: y 
vapor-heated hand-tool, the said tray being LOUIS C. SouTHARD, 

lo attached to the sides and bottom of the cas- DAVID J. O'CONNELL. 

  


