
April 1, 1947. G. L. WALKER 2,418,208 
GAS TORCH 

Filed Nov. 4, 1943 

23 A. 5. - a S. 44-6244 7 

3. 2Z>736s 2 107 
- N 

4- voc. 6. /(74s 26 2. 
E. r part 

325 64 3 

Estafaaaaaaaaaaa. 
72 s 

INVENTOR. 
GAO/p6A Z. M/4//?2/e 

BY 

6.2cs 2ea--- C.-2, 
. ATTORNEYS 

  

    

  



Patented Apr. 1, 1947 2,418,208 

2,418,208 
UNITED STATES PATENT OFFICE 

GAS TORCH 

George L. Walker, Jersey City, N. J., assignor to 
Air Reduction Company, Incorporated, New 
York, N.Y., a corporation of New York 

Application November 4, 1943, Serial No. 508,924 
6 Claims. 

1. 
This invention relates to gas torches and more 

particularly to gas: torches intended for use in 
flame hardening metal. 
When propane is used as the fuel-gas for flame 

hardening or other types of torches, there is a 
tendency for the flames to blow away from the 
tip and even blow out altogether, due to the 
fact that propane combines With Oxygen in a 
ratio of 1 to 4 as distinguished from a ratio of 
1 to 1 for acetylene. Therefore, more gas must 
be put through the tip. When propane is used than 
when acetylene is used as the fuel. Consequently, 
when propane is used, the gas mixture neces 
sarily must be supplied at a higher velocity in 
order to provide sufficient heating. The tend 
ency for the flames to blow away from the tip, 
and even blow out also applies to other fuel gases 
such as acetylene if high velocity jets are emi 
ployed. Such blowing away of the filame can be 
prevented by causing a Sudden decrease in the 
gas velocity just as it issues from the discharge 
orifice, without limiting the amount of gas pass 
ing through the orifice. The advantages of using 
high velocity jets are well understood in the art. 
Among other things they produce a faster heat 
transmission to the Work and more heat is de 
veloped since the quantity of gas burned is 
greater. It has been found that if the torch tip 
is recessed so that the discharge Orifices open 
through a portion of the tip face that is set back 
with respect to the surrounding portion of the tip 
face, the tendency of propane flames to blow away 
is lessened, and With any fuel gas higher veloc 
ities can be used. It also has been found that if 
the discharge orifices are grouped or clustered, 
the tendency of propane flames to blow away is 
lessened. In either case, the gas stream, as it 
leaves the discharge orifice, is broadened by what 
is known as the Bernoulli effect, that is, a low 
pressure region which occurs between a rapidly 
moving gas Stream and a Stationary Wall, or be 
tWeen two moving gas streams. When the gas 
is discharged into a recess the low pressure region 
between the moving gas stream and the wall of 
the recess causes the gas stream to expand as 
Soon as it leaves the discharge Orifice with a 
Consequent decrease in the velocity of the gas. 
When the discharge orifices are grouped or 
clustered, the low pressure region between the 
closely positioned gas jets similarly causes the 
gas streams to expand as Soon as they leave the 
discharge orifices, thereby reducing the velocity 
of the gas. However, experience has shown that 
a multi-jet tip having a separate individual re 
cess for each jet does not operate very well; nor 
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is the operation entirely satisfactory if the jet 
orifices open into a continuous recess in the tip 
in the form of an elongated straight channel 
closed at both ends, because there is not sufficient 
Bernoulli effect, especially when the discharge 
orifices are not closely grouped. - 

All factors considered, it now has been found 
that the best results are obtained When the re 
cess in the torch tip is elongated and formed in 
accordance with the present invention, that is, 
so that the side walls of the recess are scalloped 
to produce in effect Overlapping or communicat 
ing circular recesses, or So that it has a series of 
closely spaced communicating laterally-enlarged 
portions formed in some other Way, and when 
each of such laterally-enlarged portions accom 
modates three or four of the jet orifices. With 
the side walls of the recess so formed, a Bernoulli 
effect is obtained between the Walls of the skirt 
and the jets and also between the gas jets them 
selves. Also, as the enlarged portions of the re 
cess are in communication, the desired single 
sheet-like flame is produced. 
A torch embodying the invention is illustrated 

in the accompanying drawing, in which: 
Figure 1 is a vertical transverse Section through 

the torch; 
Fig. 2 is a top plan view of the torch shown 

in Fig. 1; - 
Fig. 3 is a vertical longitudinal section, taken 

on the line 3-3 of Fig.1; 
Fig. 4 is a vertical longitudinal section taken 

on the line 4-4 of Fig. 2; and 
Fig. 5 is a bottom view of the torch drawn to 

an enlarged Scale and showing a portion of the 
face of the torch tip with the recess therein. 
The torch has a tip of the elongated block 

type. A mixture of oxygen, and fuel gas such as 
acetylene or propane, enters the torch tip 
through a vertical passage 2 communicating with 
an inlet passage 3 in a suitable fitting 4. The 
vertical passage 2 delivers the gas mixture 
to the first of three horizontal distributing 
chambel's shown at 5, 5a, and 5b (Figs. 1 and 3). 
These distributing chambers are drilled longi 
tudinally through the block and their axes are 
arranged in a vertical plane as shown. The ends 
of the distributing chambers are plugged as shown 
at 6 (Fig. 3). The gas mixture passes from the 
first distributing chamber 5 into the second 
chanber 5d. by means of two diverging passages 
7. and 8 located near the opposite ends of the 
distributing chambers. The gas mixture then 
paSSes to the third distributing chamber 5b 
through two sets of vertical metering ports 9 



3. 
and 90 (Figs. 1 and 3). The ports of each set 
are substantially evenly spaced along the entire 
length of the tip as shown in Fig. 3. The dis 
tributing chamber 5b delivers the gas mixture 
to two Sets of vertical jet passages C and Od 
leading to the face of the tip. The jet passages 
0 and Oa terminate at the face of the tip in a 

double row of discharge orifices and Ca' ex 
tending lengthwise of the tip face. 
The elongated recess in the tip face is desig 

nated in its entirety (Figs. 1, 3 and 5). The 
above-mentioned laterally enlarged portions are 
preferably produced in the manner shown in Fig. 
5 by so forming the elongated recess that it is in 
effect a series of adjoining circular recesses 2. 
which Overlap so that they are all in communica 
tion, or if the circular recesses do not sufficiently 
overlap to establish the communication each pair 
may be placed in communication by a short lon 
gitudinal recess 3. Forming the elongated re 
ceSS in this manner gives each of its side walls a 
Scalloped. Shape, as clearly shown in Fig. 5, each 
Scallop in one wall forming with the opposing 
Scallop in the opposite wall one of the circular re 
cesses. The side walls 4 of the circular recesses 
are tapered SO that the diameter of each circular 
recess is greater at the extreme face of the tip 
than at the bottom of the recess. 
The jet passages discharge into the enlarged or 

circular portions of the elongated recess and pref 
erably more than one jet passage discharges into 
each of them so that there will be a group of 
flames in each enlargement of the recess. While 
any desired number of jetpassages may discharge 
into each enlargement of the recess, it is preferred 
that at least three of them do so. However, a more 
Symmetrical and convenient arrangement is to 
have four jet passages discharging into each of 
them, this being the arrangement shown in Fig. 5. 
It will be noted from this figure that two dis 
charge orifices 0 of one row and two correspond 
ing discharge Orifices 0d" of the other row are 
located in each of the circular recesses. 
When a torch is constructed as above described 

propane can be used as the fuel gas without the 
flames blowing away froin the torch tip, and with 
any fuel gas relatively high velocity jets can be 
employed without this. happening. 
The particular torch tip shown in the drawing 

happens to be water-cooled which accounts for 
the presence of the additional openings ., a 
and 9, 9d shown in Fig. 1. One set of the cool 
ing Water passages is shown in Fig. 4. The water 
enters the block through a pair of vertical pas 
sages 5 communicating with corresponding inlet 
passageS. f6 at one side of the fitting 4. The water 
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section taken on the line 4-4 of Fig. 2, shows only 
the water passages at One side of the block. A 
similar set of passages exists at the opposite side 
of the block to which water is supplied by inlet 
passages 6a at the opposite side of the fitting 4, 
and from which it is discharged by a second dis 
charge pipe 2 a. 

I claim: 
1. A gas torch having an elongated block con 

stituting the torch tip, said block having a on 
gitudinally-extending recess in the face thereof, 
said recess being defined at opposite sides by COn 
tinuous walls each formed to provide a series of 
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then passes through a horizontal passage , a 
vertical passage 8, another horizontal passage 9, 
and is then discharged by means of a vertical pas 
Sage 20 into a discharge pipe 2. Fig. 4, being a 

60 

closely-positioned, laterally-enlarged portions in 
the recess, said block having gas passages So 
formed therein that a plurality of discharge ori 
fices therefrom open into each of said enlarged 
portions in the recess, the total area of said dis 
charge orifices in each laterally-enlarged portion 
being substantially less than the area of said 
laterally-enlarged portion. 

2. A gaStorch as defined in claim 1 in which 
two discharge orifices from the gas passage Open. 
into each enlarged portion of the recess at each 
Side of the longitudinal center thereof. 

3. A gas torch as defined in claim 1 in which 
the enlarged portions of the recess are formed by 
Scallops in the side walls defining the recess, and 
the Scallops in the side walls defining the space are 
arranged in pairs transversely opposite. One an 
other. 

4. A gas torch as defined in claim 1 in which 
the enlarged portions of the recess are formed by 
a series of qverlapping circular recesses, the op 
posite sides of which are formed in the respective 
side walls defining the longitudinally-extending 
eCeSS. 

5. A gas torch as defined in claim 1 in which 
the walls at the opposite sides of the lon 
gitudinally-extending recess defining the enlarged 
portions diverge towards the face of the torch. 

6. A gas torch as defined in claim 1 in which the 
walls at the opposite sides of the longitudinally 
extending recess defining the enlarged portions 
diverge towards the face of the torch and in which 
at least two discharge Orifices from the gas pas 
Sage in Said block open into each enlarged portion 
of the recess at each side of the longitudinal cen 
terthereof. 

- GEORGE. L. WALKER. 
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