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My invention relates to nozzles, and particu 

larly to a form of nozzle producing a long, ?ne 
pointed ?ame. 
The interior construction of a torch tip is of 

vital importance in the outline of the ?ame cone. 
The form of tip which I have developed is adapted 
to give a long needle-like ?ame which is so con 
centrated in its heating action that a piece of I 
paper may be held immediately adjacent the 
?ame cone near the nozzle without burning or 
charring, and will maintain this pointed shape 
at pressures'ranging from 1 to 50 pounds per 
square inch on the gas supply. There is a notice 
able absence of side ?ame. - 
The effect is produced, so near as-I am now 

able to determine, by properly proportioning the 
length and diameter of the nozzle opening, and 
by providing a sharply de?ned shoulder imme 
diately preceding the entry to that opening. The 
basic nozzle may be modi?ed by adding an air 
intake portion when pure gas is used,,or used 
without such intake when the 
with compressed air. 
The objects of my invention are: 
To provide a nozzle in which the ?ame, regard 

less of pressure, does not leave the tip; 
To provide a ?ame of. de?ned form which is 

unchanged by pressure variations on the gas sup 
ply; 
To provide a form of nozzle which produces 

a sharply pointed ?ame cone; 
To project a pointed ?ame which concentrates 

its heat in the ?ame cone; 
To provide a nozzle which limits the ?ame heat 

to the cone only; 
To provide a concentrating nozzle requiring no 

adjustments; 
To eliminate the effect of variations inpres 

sure of the gas source on the shape of a ?ame; 
and 
To produce a nozzle of preferred characteris 

tics in a simple manner from easily procurable 
materials. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, will be set forth in the following descrip 
tion of a preferred form of my invention which 
is illustrated in the drawing accompanying and 
forming a part of the speci?cation. It is to'be 
understood that I do not limit myself to the show 
ing made by the drawing and description as I 
may adapt a variation of the preferred form 

' within the scope of my invention as set forth in 
the claims. - 

My invention may be better understood by ref 
erence to the drawing, in which > , ‘ . 

Fig. 1 is a perspective view of a preferred form 
of ‘my nozzle, arranged to burn a mixture of gas 
and air; 

Fig. 2 is a separated, in-line, view of the ele 
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ments of the nozzle of Fig. 1, shown partially in 
section; ' ' ‘ ' ' , 

Fig. 3 is a sectional view of an element of my 
nozzle, taken in the direction indicated by ar 
rows 3-3 in Fig. 2; 

Fig. 4 is a perspective view of a modi?cation of 
my nozzle arranged to burn gas and air; 
Fig. 5 is a sectional view of an element of the 

nozzle shown in Fig. 4; ' v 

Fig. 61s a sectional view of the nozzle assembly 
of Fig. 4; and 

Fig. 7 is a sectional view of a modi?cation for 
use with larger nozzle bore diameters. 
Referring now to Figs. 1 and 2, an inlet hous 

ing comprises a cylindrical shell 2 internally 
threaded to form an inlet port I which is sur 
rounded by an end face 28 and may be screwed 
onto a supply line connected to a source of gas 
and air, not shown. Forwardly from port 4, the 
diameter of the bore is increased, and a short 
smooth-bored section 5 carried into a threaded 
portion 6 arranged to receive grid housing 1. 
Externally threaded grid housing ‘I is screwed 

.into the threaded portion 6 of housing I. Grid 
housing ‘I’ has a cylindrical bore 8 closed at the 
end nearest body I by a thick wall 9. Wall 9 is 
perforated by a plurality of apertures In parallel 
to the axis of the bore 8, and constitutes a grid 
to break up and spread the gas stream coming 
through inlet aperture 4. The threaded housing 
1 is of sufficient length to screw tightly into the 
housing I and still leave threads exposed onto 
which may be screwed a nozzle tip if, over an 
unthreaded terminal portion ll of grid housing ‘I. 
The nozzle tip l2 comprises the internally 

threaded cylindrical vportion H which ?ts over 
the grid housing ‘I, and a tapered nose l5. With 
in the nose I5 is a bore it, which is reduced 
abruptly'in diameter from that of threaded ‘por— 
tion I4 by a sharp shoulder H. The presence 
of this shoulder-seems to be essential to the proper 
functioning of my device. . - 

The bore l6 should preferably be 3%" in diame 
ter, and I have found this dimension to be some; 

. what critical‘in producing the desired result. 
The corresponding dimension for the length of 
the bore I6 is approximately from 1A3" to T's"; 
If the length is less than this ?gure, the ?ame 
‘spreads out beyond the nozzle tip and the heat is 
not concentrated, but can be felt on all sides. If 
the length is greater than these limits, the ?ame 
tends to leave the tip and may go out entirely. 
In Figs. 4, 5, and 6, the device is shown modi 

?ed to permit its use with a straight gas co'n 
necti-on, drawing ‘the oxygen for combustion from 

_ the air. ' 
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The form shown in Fig. 4 is secured by adding 
the element of Fig. 5 to the basic form of Fig. 1. 
The adapter 20 shown in Fig. 5 consists of a 
body 2! which has projecting forwardly there 



2 
from a cylindrical section 22 threaded to ?t with 
in the port 4 of the inlet housing I and having 
an unthreaded portion 24 extending therebeyond 
of sufiicient length to almost engage the grid 9 
when the threaded portion 22 has been screwed 
into the threaded inlet aperture 4 as far as pos 
sible, this distance being determined by the en 
gagement of a shoulder 25 with the end face 26 
of housing |. Rearwardly from the shoulder 25, 
a nut portion 21, which may be of hexagonal or 
other shape, isformed about the cylindrical por 
tion for engagement with a wrench or other 
tool to secure a tight ?t,‘ and the adapter is 
continued cylindrically beyond the nut portion 
.21, terminating in a cylindrical portion 28. Cy 
lindrical portion 28 is internally threaded to 
engage with a gas ?tting not shown in the ?g 
ure, and the chamber portion 29 surrounded by 
the threaded end is forwardly terminated by a 
conical surface 30 at the apex of which an ori?ce 
3| is drilled.’ The diameter of ori?ce 3| may 
be from .004 to .006 inch. A smaller diameter 
may admit insufficient gas to permit lighting 
the ?ame, and a larger diameter will admit so 
much gas that the mixture is excessively rich. 
These values are applicable particularly when 
the range of pressures on thegas supply varies 
between one and ?fty pounds per square inch. 
The ori?ce 3| extends forwardly from the coni 

cal surface 30 for only a short distance, roughly 
315 of an inch, where it enters the end of center 
bore 35. A number of symmetrically spaced suc 
tion ports 32 are drilled through the element 20. 
These ports may be slightly larger than 113' of an 
inch in diameter, and their common intersec 
tion results in an expansion chamber 34, which, 
in accord with the well-known principles of 
gaseous ?ow, acts to reduce the pressure imme 
diately beyond the ori?ce 3| and to cause an in 
spiration of air from the surrounding atmos 
phere through ports 32. This air will join the 
gaseous fuel and mix therewith as thecombina 
tion passes down a center bore 35 which extends 
forwardly throughout the remainder of the cy 
lindrical portions 22 and 24 in alinement with 
the axis thereof. 

It'will be obvious to those familiar with the 
art that. the construction described produces a 
simple venturi throat at the ori?ce 3|, the down 
stream expanded portion 34 being formed by the 
intersection of bores 32; and in consequence, over 
a considerable range of gas pressures, su?lcientv 
air will be drawn in through the ports 32 to in 
sure proper combustion when the mixture is 
ignited at the nozzle tip i5. . - 
When it is desired to have a larger ?ame and 

still retain the advantagesof my invention, a 
tip of the form shown in Fig. '7 may be used. 
This form differs from that of Fig. 6 by the 
greater diameter of the nozzle bore 40, which 
may be as much as 1/2 inch or more, and by the 
presence of a second grid 4|. The second grid 
4| is desirable to keep the ?ame from blowing 
away from the nozzle tip. With this construc 
tion, I ?nd it is preferable to use a bore 40 about 
equal in length to the diameter. However, as 
the sizes increase I ?nd the general proportions 
set out for the 3% of an inch size are satisfac 
tory. 

' The construction described has no moving 
parts and its effectiveness in operation over the 
range of‘ pressures between one and ?fty pounds 
per square inch is apparently dependent in large 
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part upon the proper proportioning between the 
diameters of the nozzle aperture in nose I! and 
the length thereof. Another feature which now 
seems important is the relatively sharp shoulder 
at the entrance to the bore. 
The nozzle so far described is formed of brass, 

but it will be recognized that any other easily 
machined metal may be substituted therefor. 
It will also be obvious that the exact shape and 
arrangement of the elements is susceptible of 
variation, ‘and I deem all variations which in 
clude an equivalent proportioning of the nozzle 
aperture to fall within the scope of the appended 
claims. Further variations in design which are 
also believed equivalent to the structure here 
‘set forth include modi?cations of the intake 
aperture designed to secure sufficient air for com 
bustion, and the exact shape and dimensions of 
the elements shown. It is also to be understood 
that other variations may be made in my design 
which are within the scope of a mechanic skilled 
in the arts to which my design appertalns, and 
I intend that all such variations shall be cov 
ered by the claims. 

I claim: 
1. A burner nozzle adapted to produce a ?ne 

pointed ?ame at widely varying pressures com 
prising a body member having an ori?ce tip with 
a substantially cylindrical inner bore, a cylin 
drical chamber adjacent said bore, larger than 
the latter and having a substantially right angu 
lar wallv adjacent the end of said cylindrical bore, 
the cylindrical wall of said chamber being im 
perforate, a grid forming an intermediate wall 
in said chamber and having a. central bore of 
materially greater diameter than the grid open 
ings which‘ are spaced radially therefrom, and 
means for conducting a combustible mixture into 
said chamber in line with said central bore. 

2. A burner nozzle adapted to produce a ?ne 
pointed ?ame at widely varying ‘pressures com 
prising a body memberhaving an ori?ce tip with 
a substantially cylindrical inner bore and a ta 
pered outer portion, a cylindrical chamber adja 
cent said bore, larger than the latter and hav 
ing ‘a substantially right angular front wall ad 
jacent the end of said cylindrical bore and an 
apertured rear wall, the cylindrical wall of said 
chamber being imperforate, a grid extending 
across said chamber between said front and rear 
walls and having a central bore, and a plural 

, ity of bores of smaller diameter spaced radially 
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therefrom, and means for conducting a combus 
tible mixture into said chamber through said 
apertured rear wall and in line with said central 
bore. 

3. A burner nozzle adapted to produce a fine 
pointed ?ame at widely varying pressures com 
prising a body member having an ori?ce tip with 
a substantially cylindrical inner bore with its 
axial length not substantially exceeding its di 
ameter nor substantially less than half of said 
diameter, a cylindrical chamber adjacent said 
bore, larger than the latter and having a sub 
stantially right angular front wall adjacent the 
end of said cylindrical bore, the cylindrical wall 
of said chamber being imperforate, a grid ex 
tending across said chamber and having a rel 
atively large central bore and a plurality of bores 
of smaller diameter spaced radially therefrom, 
and means for conducting a combustible mixture 
intosaid chamber in line with said central bore. 

PERCY M. FORS'I‘ER. 


