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[5 7] ABSTRACT 

Stoichiometric gas-and-air combinations promoting 
optimum high~temperature and centered burning in a 
propane torch or the like are promoted by an air 
admitting base member which ?xedly mounts a gas 
nozzle and cooperating venturi in a critical highly 
precise spaced concentric alignment which is readily 
achieved by way of concentrically machined nozzle 
and venturi seats into which the nozzle and venturi are 
separately forced into a ‘predetermined centered rela 
tionship via alignment-inducing seating surfaces. 

8 Claims, 3 Drawing Figures 
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GAS TORCH 

BACKGROUND OF THE INVENTION 

Gas-burning devices in which ambient air is en 
trained with a stream of combustible gas to produce a 
?ame-sustaining jet or the like have long been known 
in a variety of forms, among which is the modern sim 
ple torch fitted to a small tank of compressed gas and 
serving household and professional needs in such oper 
ations as soldering and brazing. In some constructions 
of such torches, a small stream of the compressed gas 
is sought to be ‘directed centrally into a ?ame tube by 
a nozzle having a single very small orifice, the ambient 
air around the nozzle being admitted to become en 
trained with the gas and ?ow with it into the ?ame tube 
for mixing which will result in an ignitable jet at the 
downstream end of the tube. Such an arrangement is 
disclosed in my U.S. Letters Pat. No. 3,679,171, for ex 
ample. Preferably, the mixing in the ?ame tube is im 
proved by a venturi disposed at the upstream end of the 
tube, and into which the high-velocity nozzle emissions 
are directed. 

It has been found that optimum air-gas mixtures and 
?ame temperatures and ef?ciency cannot be realized in 
such torches unless the cooperating nozzle and venturi 
are very precisely centered, a misalignment or eccen 
tricity of even but a few thousandths of an inch being 
troublesome. However, the nature of the torch assem 
blies is necessarily such that the nozzle and venturi 
must also be held in an axially spaced relation, with 
needed air being admitted between them, and this 
poses very practical dif?culties, including those associ 
ated with costs and skills, in forming precision-related 
supports for the nozzle and venturi and in assembling 
them in a required accurate concentricity which can be 
maintained under conditions of use. 

SUMMARY OF THE INVENTION 

An elongated tubular torch assembly, having an up 
stream inlet tube connectable with a compressed-gas 
source and a downstream ?ame tube from which an ig 
nitable jet of a gas-air mixture is to be discharged, fur 
ther includes an intermediate base member which me 
chanically interconnects the inlet and ?ame tubes to 
gether, which admits ambient air through lateral open 
ings, and which further serves to mount an upstream 
gas-emitting nozzle and a cooperating downstream ven 
turi in axially spaced and precisely concentric relation 
ships. The latter relationships are uniquely achieved by 
way of precisely aligned circular machining of axially 
spaced seats in the base, with the machining preferably 
being performed simultaneously from one end by a sin 
gle tool, and by way of cooperating seat surfaces on the 
nozzle and venturi, respectively, which are to ‘be 
mounted in relation to the base. The respective mating 
seating surfaces are shaped to cause automatic center 
ing, and there are further mechanical provisions for 
keeping the mating seat surfaces together in mechani~ 
cally secure relationship, whereby the nozzle ori?ce 
and venturi opening are reliably held in the desired pre 
cise spaced concentric alignment. In the case of one 
preferred nozzle mounting in the base, the automatic 
centering is assured by way of a ?at-bottomed cylindri 
cal recess in the base, cooperating with a ?at-bottomed 
nozzle which is laterally rounded to press-?t tightly 
within the cylindrical recess. Cooperating conical mat 
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2 
ing surfaces assure automatic centering of the base and 
venturi. ' 

Accordingly, it is one of the objects of the present in 
vention to provide novel and improved gas-burning tor 
ches in which ‘optimum ?ame production is promoted 
simply and at low cost by self-centering alignments of 
an ori?ced nozzle and an associated venturi. 
Another object is to provide unique automatic align 

ment of nozzle and venturi elements of a gas torch by 
way of cooperating self-centering seating surfaces in a 
mountingbase and on mating portions'of the nozzle 
and venturi elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Although the aspects of this invention which are con 
sidered to be novel are speci?cally expressed in the ap 
pended claims, further details as to preferred practices 
and embodiments and‘ as to the further objects and fea 
tures thereof may be most readily comprehended 
through reference to the following description taken in 
connection with the accompanying drawings, wherein: 
FIG. 1 is a pictorial illustration of a gas torch of a 

type in which the present invention may be embodied 
advantageously; 
FIG. 2 provides an enlarged and partly cross 

sectioned detail of an improved self-centered base, 
nozzle and venturi assembly in the torch of FIG. 1 and 
expressing the present invention;'and 
FIG. 3 provides a similar enlarged and partly cross 

sectioned detail of an alternative embodiment of the 
improved self-centered base, nozzle and venturi assem 
bly in a torch such as that of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Having reference to the drawings, wherein the same 
reference characters designate identical parts in the 
different views, and, in the first instance to FIG. 1 
thereof, there is illustrated a gas torch 4 of generally 
elongated form having an inlet tube 5 equipped at its 
upstream end with a swivel coupling 6 designed to be 
threadedly connected with the outlet of a pressure 
regulator body.7.> A suitable regulatoris disclosed in 
my copending U.S. Pat. application Ser. No. 97,107, 
?led Dec. 11, 1970 and now Pat. No. 3,699,998, for ex 
ample. A pressurize gas, such as propane, is directed 
into inlet tube 5 from a tank or the like, through the 
regulator, and becomes associated with ambient oxy 
gen — supplying air in a tubular base 8 having lateral 
air-admitting openings, 9 and 10. In downstream rela 
tion to base 8 is a ?ame tube 11, whence the admixed 
gas and air are intended to discharge as an ignitable jet 
which will burn with intense heat and in a rather nar 
rowly de?ned ?ame.' ' 
Apertured base 8 supports an upstream nozzle ele 

ment l2 and an axially spaced downstream venturi ele 
ment 13 which, together, produce a jet-pump action 
entraining air via the lateral openings 9 and 10 and, fur 
ther, cause the air and gas to be mixed properly and ex 
pelled at high velocity (FIG. 2). Tapered nozzle 12 has 
an accurately centered minute ori?ce 14 from which a 
needle-like stream of the gas is to be directed in as 
close an axial alignment and centering with the up 
stream end of venturi 13 as is possible. Skewed or ra 
dial divergences between the longitudinal axis of the 
venturi and the needle-like stream of gas tend to deteri 
orate the quality of air-gas mixture and lower the tem 
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perature of the resulting ?ame, such that even a few 
thousandths of an inch or radial eccentricity can prove 
troublesome in these respects. Although the orificed 
nozzle and venturi elements themselves can be manu 
factured quite accurately, their subsequent mounting in 
the required alignment has been exceedingly difficult 
to develop and maintain. However, as is shown in FIG. 
2, these dif?culties are resolved by forming two cen 
tered axially'spaced circularly machined seats, 15 and 
16, in the body of base 8. Upstream annular seat 15 is 
of right-cylindrical form, with a bottom surface normal 
to its longitudinal axis, and is of smaller diameters than 
the downstream conically shaped annular seat 16, such 
that both seats can be machined in precise axial align 
ment by a single forming tool inserted from the in 
tended downstream end of the base. Upstream seat 15 
is disposed upstream of the lateral base openings 9 and 
10, with seat 16 being downstream thereof. Nozzle'l2 
has a rounded exterior base portion, 12a, generally of 
ring-like or toroidal curvature, which is of slightly 
larger maximum diameter than the surrounding inner 
diameter of the cylindrical portion of seat 15, such that 
the nozzle may be press-fitted ?rmly into the illustrated 
mated relationship with that seat by a suitable tool (not 
shown) inserted through the downstream end of the 
base along with the nozzle. An interference of l~5 
thousandths inch is preferred between these mated 
parts, either or both of which may be of metal such as 
brass or aluminum. The upstream end of nozzle 12, 
which is also normal to the longitudinal axis of seat 15, 
base 8 and the elongated nozzle and its ori?ce, may be 
bottomed against the aforesaid bottom surface of seat 
15, and the downstream end of that seat may be me 
chanically punched or peened over to insure accurate 
seating and holding of the nozzle. 
The conical tpaer of downstream seat 16 ?ares out 

wardly in the downstream direction, and mates with a 
correspondingly shaped conically sloped seating sur 
face 170 on the shoulder 17 near the upstream end of 
the venturi 13. These conical seating surfaces, when 
fully mated, insure that the longitudinal axis of the ven 
turi is precisely aligned in the critical relationship with 
the nozzle orifice axis; however, such full mating is re 
alized only when the base and venturi are forced and 
held together in the illustrated orientation. For the lat 
ter purposes, the elongated stainless-steel flame tube 
11, closely ?tted about the venturi 13, is forced up 
stream against the venturi shoulder 17 and is ?rmly 
held there by a closely surrounding plastic-locking 
sleeve 18 which, in turn, ?ts closely within an accom 
modating cylindrical downstream recess 19 in the base 
8. Preferably the locking sleeve 18 is of a plastic such 
as that commerically known as Delrin, and has a multi 
plicity of closely spaced annular grooves about its exte 
rior, such that is can cold ?ow slightly and allow the 
parts to be snap-?tted together into the illustrated rela 
tionship, while thereafter securely holding them in the 
assembled and properly aligned condition. In other ar 
rangements, screw-threading or other appropriate fas 
tening provisions may serveto hold the base, ?ame 
tube and venturi together. A particle ?lter 20, which 
assists in avoiding plugging of the small nozzle ori?ce, 
is also illustrated upstream of the nozzle, and retained 
by way of the compression exerted by the screw 
threading between the swivel tube 5 and base 8. 

In the modi?cation of FIG. 3, wherein the same or 
functionally corresponding parts are designated by the 
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4 
same reference characters as in FIGS. 1 and 2, with dis 
tinguishing single-prime accents being added, the ven 
turi mounting is the same but the nozzle 12’ is centered 
and aligned by way of conically~shaped seating sur~ 
faces. There, the exterior surface 12b is conically ta 
pered, with the taper ?aring outwardly in the upstream 
direction, and a correspondingly shaped and sloped an» 
nular seat 8b is formed at the upstream part of base 8' 
to receive and mate with and center the nozzle. Inlet 
swivel tube 5', when screwed into the illustrated rela 
tionship with base 8', securely holds the mating sur 
faces together and, perserves the needed alignment of 
nozzle 12’ and venturi l3’. ' 
Torches of the improved constructions tend to burn 

with intense heat while nevertheless remaining rela 
tively cool at the site of the base. Aluminum, rather 
than more costly brass, can be used for the construc 
tion of metal parts at the locus of the base, while pre 
serving the needed mechanical integrity and align~ 
ments. 

What I claim as new and desire to secure by Letters 
patent of the United States is: 

l. A gas torch including a nozzle having a minute ori 
fice therethrough and a peripheral substantially annu 
lar seating surface in concentric alignment with said or 
i?ce, a venturi tube having a central passageway which 
is of relatively small diameter at an upstream end and 
of outwardly ?aring relatively larger diameters down 
stream thereof, a substantially tubular base member 
mounting said nozzle and venturi in spaced axial align 
ment, said base member having a first circularly gener 
ated annular seat surface and a second substantially 
concially shaped annular seat surface concentric with 
and spaced axially from said ?rst seat surface, said base 
further having means for admitting gas laterally into the 
space between said seat surfaces, said venturi tube hav 
ing an exterior substantially conical seating surface 
thereon shaped to mate with said second surface, 
means forcing said conical seating surface of said ven 
turi into mated self-centered relation with said second 
surface and holding said venturi tube in ?xed relation 
with said base member, said nozzle seating surface 
being mated with said ?rst seat surface, and means 
holding said nozzle in ?xed relation with said base 
member with a downstream end of said nozzle ori?ce 
in spaced relation to an upstream end of said venturi 
tube. 

2. A gas torch as set forth in claim 1 wherein said 
base member has lateral ori?ces admitting air into the 
space between a downstream end of said nozzle and an 
upstream end of said venturi tube, and further includ 
ing an inlet tube for connecting a combustible gas 
under pressure into said tubular base member at an end 
upstream of said nozzle, and a ?ame tube connected 
with said tubular base member and directing gas-air 
mixtures downstream thereof and of said venturi tube. 

_3. A gas torch as set forth in claim 2 wherein said first 
surface is nearer the upstream end of said base member 
and is a substantially cylindrical surface, wherein said 
peripheral seating surface of said nozzle has a substan 
tially spherical rounding and is of a maximum diameter 
about a few thousandths of an inch larger than that of 
said cylindrical surface, whereby said peripheral and 
cylindrical surfaces interfere and said nozzle is thereby 
tightly ?tted with said base when said nozzleperipheral 
surface is press-?tted to said cylindrical surface. 
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4. A gas torch as set forth in claim 2 wherein said 
conical seating surface in said venturi tube is on the up 
stream side of an external shoulder of said venturi tube, 
and wherein said means forcing and holding said ven 
turi tube in ?xed relation with said base member is in 
abutting relation to the downstream side of said shoul 
der. 

5. A gas torch as set forth in claim 3 wherein said first 
surface is of smaller diameter than said second surface 
and said second annular seat surface has an inner diam- , 
eter larger than the outer diameter of said first surface, 
thereby accommodating tooling for the machining of 
said ?rst surface and for ?tting of said nozzle with said 
first surface through space within said second annular 
seat surface, said second annular seat surface being 
nearer the downstream end of said base member and 
?aring outwardly in the downstream direction. 

6. A gas torch as set forth in claim 5 further including 

20 

25 

30 

35 

45 

55 

60 

65 

6 
a ?rst substantially planar annular surface at the up 
stream end of said ?rst surface and substantially normal 
to the central axis of said first surface, and a second 
substantially planar annular surface at the upstream 
end of said nozzle disposed to bottom against said first 
planar surface. 

7. A gas torch as set forth in claim 2 wherein said ?rst 
surface is nearer the upstream end of said base member 
and is substantially conical, and wherein said periph 
eral seating surface of said nozzle is substantially coni 
cal and sloped to mate with said ?rst surface. 

8. A gas torch as set forth in claim 7 wherein said first 
surface and said nozzle surface flare outwardly in the 
upstream direction with reference to said base mem 
her, and wherein said second surface ?ares outwardly 
in the downstream direction. 

* * * * * 


