
June 1, 1948. J. C. ROBENS ET AL 2,442,437 
MULTIFLAME BLOWPIPE HEAD 

Filed Aug. 19, 1944 3 Shaets-Sheet l 

Žiariz (232 
St. / Z2 
22 2 
2ZZZ2 %243,333 233333333% Ž433,333.3% %3333333332 

P ŽAAA5 h W- ZAZ. 
/62 

4.2% q- 4. P ? NVENTORS zzly' as E. (-lla sw us wo 

72ZXZ4. * Essif 

  

  

  

  

  

  

  

  

  

  

  

  



June 1, 1948. J. C. ROBBINs ETAL 2,442,437 
MULTIFLAME BLOWPIPE HEAD 

Filed Aug. 19, 1944 3. Sheets-Sheet 2 

NYS 
S2tta, 22. Zz S. 

2E. Éties: 5 f %3 34%%Y2's 
NYNH4 Š-2 N S1 N 36N2N ŠN-2 N s e S. 

A. N2ZS 4/ 2Z/ 48 V \g /2 Y10 
iNZZS 7 

30 Sf EU 
A6 S 33 SSSSSS 35; 2ZZZZX N 2 

22.SSN SZ. N 2 % NNZ 5. N s 2 
K N N N K % tranz 

A. AW V 3/ 60 62' 5 
6% f2" /6 

N SNN: N. 2 K S. 2 V 

ŠESI 32.É6, NSNS 24% H 

Záti z % 2 % 2H 
2% 3. HT % 2% %H 33 1. t 

ra NN 

t 776/ 

-4 10 
2% 
Nr. 2 4NN N22. H SNN in assissis THOMAS McELRATH, JR. 
4.9 Vr s BY 

AORNEY 

  

  

  

  

    

    

    

  

  

  

  

  

    

    

    

  

  

  





Patented June 1, 1948 2442.437 

UNITED STATES PATENT OFFICE 
2,442,437 

MULTIFLAME BLOWPPEBEAD 
James C. Robbins, Elizabeth, and Thomas Mc 

Erath, Jr., Summit, N.J., assignors to Union 
Carbide & Carbon Corporation, a corporation 
of New York 

Application August 19, 1944, Serial No. 550,226 
(C. 158-2.4) 2 Claims. 

This invention relates to multi-flame oxy-fuel 
gas blowpipe heads and more particularly to 'self 
mixing' blowpipe heads within which fuel gas 
and combustion-supporting gas are mixed to 
form a separate combustible mixture for each 
flame. 

In the past, it has been customary to first mix 
an oxidizing gas such as oxygen and a fuel gas 
such as acetylene in a conventional blowpipe 
and then to deliver the gas mixture to a blow 
pipe head having a plurality of discharge pas 
sages So as to provide a plurality of flames. 
Large capacity heating heads of such type have 
been found to be somewhat impracticable be 
cause of the size limitation of the blowpipe. Since 
the gas mixture is highly combustible, it is sub 
ject to flashbacks and backfire, which is not 
only dangerous but fouls the interior of the blow 
pipe with carbon, which is very difficult to re 
move, requiring all of the parts of the apparatus 
to be disassembled for cleaning and reassem 
bled thereafter. Such heads have been also un 
satisfactory due to continuous undesirable pop 
ping which interferes with the effective opera 
tion thereof. For example, in tube welding the 
molten metal is blown away from the work by 
each explosion, disrupting the welding opera 
tion. 
The main objects of this invention are to pro 

Vide: multi-flame Oxy-fuel gas heads of the self 
mixing type which overcome the difficulties and 
disadvantages of the prior art; a multi-flame 
head that has extremely high flashback resist 
ance; a blowpipe burner in which mixed gas 
headers are eliminated; a multi-flame blowpipe 
head which is not subject to undesirable popping, 
or loud noise, in lighting or in operation; a head 
having the foregoing advantages which is simple 
and economical in its parts, light in weight, easily 
cleaned, and entirely satisfactory in operation. 
In the drawings: 
Figure 1 is a view in end elevation, with parts 

broken away and shown in cross-section, of a 
multi-flame oxy-fuel gas blowpipe head exem 
plifying the invention; 

Figure 2 is a view in side elevation of the head 
with a portion of the side walls broken away to 
show the interior; 

Figure 3 is a view mainly in vertical cross-sec 
tion taken on line 3-3 of Figure 1; 

Figure 4 is a vertical cross-sectional view taken 
on line 4-4 of Figure 3; 

Figure 5 is a horizontal sectional view taken on 
line 5-5 of Figure 3; 
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Figure 6 is a vertical cross-sectional view taken 

online 6-6 of Figure 3; 
Figure 7 is a horizontal cross-sectional view 

taken online - of Figure 3; 
Figure 8 is a fragmentary view partly in cross 

section and partly in perspective of a modifica 
tion; 

Figure 9 is a fragmentary view partly in cross 
section and partly in side elevation of another 
modification; 
Figure 10 is a fragmentary view in cross-sec 

tion of a modified form of fuel-gas valve; and 
Figure 11 shows in side elevation several types 

of flames produced by the head shown in Figs 
i-6. 
Referring to Figures 1 through Of the draw 

ings, an oxy-fuel gas head H is provided which 
comprises a body B which is preferably composed 
of a block of suitable heat-conductive metal such 
as brass or copper. The body B is provided with 
an oxygen inlet Socket 0 and a fuel-gas inlet 
socket 2. Such sockets are suitably threaded 
to receive an oxygen supply pipe O and a fuel-gas 
supply pipe A, respectively. The bodyBis also pro 
vided with a plurality of mixed gas outlet sock 
ets 4 which are provided with removable tips 
6. The gas inlet sockets O and 2 are disposed 

in one face of the block B, in this case the top 
face f3, while the gas Outlet Sockets 4 are dis 
posed in the opposite face, in this case the bot 
tom face 5, of the block. The oxygen and fuel 
gas are mixed inside of the head and discharged 
from such tips in the form of a combustible mix 
ture of the proper proportion. 
Overheating of the head H is prevented by 

circulating a cooling fluid, such as Water, through 
longitudinal passage 8 and 20 in the block B, 
these passages being connected by a CrOSS pas 
sage 22 located adjacent one end 2 of the block, 
cooling fluid inlet and Outlet pipes I and W being 
attached to the opposite end 23 of the block B 
in suitable sockets 24 and 26 in line with the 
passages f8 and 20, respectively. The end porn 
tions of the pipes I and W are silver soldered 
or bronze welded in the sockets 24 and 26. The 
cross passage 22, which preferably is a drilling 
from one side 27 of the block, is closed by a plug 
28 which also is silver-soldered or welded in place. 
The cooling fluid passages are preferably located 
near the flame face 5 of the block B, so as to 
prevent overheating of the latter, and of the 
flame tips 6. 
The block B is provided with a plurality of 

substantially parallel gas passages 30, there being 
a passage 30 axially aligned with each outlet 
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socket 4 for mixing and delivering a separate 
mixture of oxygen and fuel-gas to the latter. 
Oxygen is supplied to the upper inlet portion 3 
of each of the passages 30 by an oxygen conduit 
system including a short vertical passage 32, a 
short horizontal passage 34, a pair of vertical pas 
sages 36, 36, and a horizontal oxygen distribution 
chamber 38. The passage 32 is axially aligned 
with the oxygen inlet socket 0. The horizontal 
passage 34 extends about half-way from one end 
of the block B to the other, being preferably a 
drilling extending from one end 23 of the block, 
the open end of the passage being closed by a 
suitable plug 40 which may be silver-soldered or 
bronze-welded in place. The pair of vertical pas 
sages 36, 36, are preferably arranged in parallel 
relation to each other, and in the central plane 
of the block so as to be unaffected by the hori 
zontal passage 34 so that oxygen delivered to the 
passages 36 is conducted to the mid-portion of 
the oxygen distribution chamber 38. The pas 
sages 36 are preferably drillings from the top face 
3 of the block B, the upper ends of the passages 

being provided with closure plugs 42 which may 
be welded in place. 
The chamber 38 is preferably in the shape of a 

cylinder which extends from one end of the block 
B to the other, Disposed within the chamber 38 
is a baffle P in the form of a flattened bar the 
opposite sides 39 of which are symmetrical with 
the internal wall of the chamber 38 while the top 
and bottom 4f of the bar are flat and parallel 
with each other. The end portions 44, 44 of the 
baffle P fit and close the opposite ends of the 
chamber 38, being silver-soldered or welded in 
place to prevent any gas leakage. With this ar 
rangement, oxygen is delivered uniformly to the 
upper inlet portions 3 of the passages 30. 

Fuel-gas, preferably acetylene is delivered to 
opposite sides of each of the passages 30 by a 
fuel-gas passage system within the body B which 
includes parallel horizontal passages 46, 46, short 
cross passages 48, lateral fuel-gas distribution 
chambers 50, 50, and the opposed passages 52, 52. 
Each passage 30 is provided with a pair of the 
Opposed fuel-gas passages 52. The horizontal 
paSSages 46 are preferably arranged symmetrical 
ly and in parallel relation across opposite sides 
of the fuel-gas inlet socket 2, preferably being 
drillings which extend from one end 23 of the 
block B and terminate in spaced relation to the 
other end 2 of the block. The open ends of the 
bores 46 are provided with suitable closure plugs 
54 which may be welded in place. The crosspas 
Sages 8 deliver fuel gas from the passages 46 to 
the distribution chambers 50 which are located 
at Opposite sides of the block B. The arrange 
ment is such that substantially equal amounts of 
fuel gas are supplied to each of the chambers 50. 
The chambers 50 are formed by providing lateral 
recesses in opposite faces of the block B, and en 
closing the recesses with relatively thick plates 
or Walls S. The inner, upper and lower corners 
56 fit corresponding recesses in the body B the 
mating members being silver-soldered or bronze 
welded together to prevent any leakage of fuel 
gas. The opposite ends of the fuel-gas distribu 
tion chambers 50 are provided with suitable coun 
ter-sunk closure strips 58 which are welded in 
place. 
The amount of fuel-gas delivered to each of the 

passages 30 is adjusted by a valve V in the form 
of a Screw which is threaded to a nut N which in 
turn is threaded to a suitable socket 60 in the 
plate S, there being a valve W provided for one 
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4. 
passage 52 leading to each passage. Each nut 
N is provided with an annular elastic member 62 
which engages the screw W to prevent any gas 
leakage and to secure the screw in adjusted posi 
tion. The exposed side of each screw and each 
nut is provided with a tool receiving socket 64 and 
66, respectively, the socket 64 being hexagonal 
and the Socket 66 being in the form of a cross. 
With this arrangement outer surfaces of the 

plates S are free of any objectionable projecting 
parts. The valves V are preferably staggered so 
that the passages 30 may be closely spaced in a 
OW. 
In operation, the oxygen and acetylene supply 

pipes O and A are connected to suitable gas 
Sources of Supply, and the water pipe I is also 
connected to a suitable water source of supply. 
The OXygen and acetylene delivered to each pas 
Sage 30 are mixed in an outlet portion 67 of such 
paSSage, the mixed gases being delivered to the 
tip 6 through socket 4. The mixed gases dis 
charged from the tip 6 when ignited produce 
oxy-acetylene flames which are suitable for heat 
treating, pressure welding, mechanical welding 
and the like. The flash-back resistance of these 
flames is excellent. Undesirable popping is also 
entirely eliminated. The oxy-acetylene ratio of 
the various flames may be adjusted by the valves 
V to any predetermined value, as shown in Fig.11. 
If desired, alternate flames may be adjusted to 
any desired oxy-acetylene ratio to obtain the best 
heating results. 
The block B may form one of the units of a 

multi-unit head which is rectangular or round. 
For example, a modified unit B is used in the 
circular head H of Fig. 8. The unitsB' are seg 
ments of a cylinder, which are Welded together 
to form the head. In this case, the fuel gas sup 
ply pipe A is radially located at one side of the 
head, while the oxygen supply pipe O is located 
at the top of the head. The fuel gas or acetylene 
passage system includes concentric lateral curved 
chambers 50, 50', radial cross-passages 63, and 
common internal chambers 65. The oxidizing gas 
or oxygen passage system includes parallel top 
chambers 68 and 69 which are separated by a 
partition 70 provided with paSSages 2 for uni 
formly distributing Oxygen to the inlet ends 3 of 
passages 30. Cooling fluid channels 74 are lo 
cated in the head adjacent the flame face, the 
channels being Concentric and connected by 
radial cross passages 76. Oxygen and acetylene 
supplied to the head. H' through pipes A and O 
are conducted to the passages 3 wherein such 
gases are mixed in the outlet portion 67, the gas 
mixture being discharged through the tips f, 
forming flames when ignited. The head H may 
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be closed on itself or only a segment of a ring. 
As shown in Fig. 9, the flame tips 6 may be 

located radially within a ring-type head H' con 
posed of one or more block units B' having a 
plurality of radial passages 30 arranged in two 
parallel rows. Oxygen is supplied through the 
pipe O, and acetylene through the pipe A. The 
oxygen channels 68' and 69' are concentric, be 
ing separated by the partition 70' having holes 
72 for distributing the oxygen uniformly to the 
passages 30. The acetylene chambers 5’ and 
50' are parallel and connected by transverse pas 
sages 63'. Acetylene entering the opposed pas 
Sages 52' from the chambers 50' is adjusted by 
Screwing the valves W in the nuts N, as pointed 
out above in connection with Figs. 1 through 7. 
The gases are mixed in the passages 3 and dis 
charged from the tips 6, forming inwardly di 
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rected radial combustible jets within the head 
H'. 
From the foregoing it will be evident that the 

invention involves entirely novel self-mixing 
multi-flame heads. Such heads have proven to be entirely satisfactory for welding and suitable 
for operations not possible with prior premixed 
multi-flame welding heads. Such an operation 
might be the carrying of a large welding puddle, 
the Sparks from which would cause popping ex 
plosions and resulting holes in the Work with the 
use of premixed oxygen and acetylene. The prin 
ciple of the invention may be employed to pro 
duce a single or a plurality of rows of closely 
Spaced Oxy-fuel gasfilames and for circular heads 
with axially or radially directed flames. Heads 
embodying the invention may be used for miscel 
laneous heating, heat-treating, pressure welding, 
mechanical welding, and the like. 
Heads composed of copper and brass embodying 

the invention have been constructed and tested 
in the laboratory and in the field. Such heads 
produce a single row of flames Suitable for me 
chanical welding. In these heads a No. 60 (0.040 
in diameter) drill was used to produce passages 
corresponding to the passages 30. The hole 6 
extended from the flame face of the head for a 
distance of 13/16 in at which point two No. 77 
(0.018 in diameter) drillingS 52 were diametri 
cally opposed to each other and disposed at 90° 
from and at intersecting relation with the No. 60 
drilling 30. These No. 77 drillings were about 
5/32 in. long from the sides of the block. The pas 
Sages 52 were counterbored, as shown, to facili 
tate the drilling operation. The No. 60 drilling 
30 continued beyond the intersection with drill 
ingS 52 for a distance of at least 3/32 of an inch to 
the oxygen passage, to form the portions 3. 
This last mentioned drilling 3 may be of the 
same size or smaller than the drilling 6 with 
equally good results. These four drillings deter 
nine a plane perpendicular to the length of the 
head. Similar planes containing similar sets of 
drillings may be Spaced a minimum distance of 
0.085 inch apart. A flame spacing of 4 in. be 
tween flames has been used for eight-flame heads, 
and a flane Spacing of 0.085 in. between flames 
has been employed for 2-flame heads. As 
pointed out above in the description of the draw 
ings, acetylene is distributed evenly to each acet 
ylene passage, and oxygen is fed evenly to each 
Oxygen passage, the component parts of the head 
being Silver-Soldiered together. 
According to the invention a type of Construc 

tion is provided which maintains all of the prop 
erties of the individual flames and provides for 
any number of rows of flames. In the latter 
case the construction involves the drilling of 
flame ports in unit blocks and fastening the blocks 
together by any suitable means. Then, gas is 
fed to each flame port as is done in the single 
row construction. 
the various flames may be individually adjusted 
as desired, the arrangement being such that the 
acetylene valves when removed provide access 
to the Small acetylene drillings. The acetylene 
Valves may, of course, be omitted if desired, or 
only certain ones of the acetylene passages may 
be provided with valves. 
The metering or full control of one or both of 

the acetylene passages feeding each flame may 
be like that shown in the drawings or a tapered 
Shank may be employed which projects into the 
counterbore to cause a restriction to the acety 
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lene flow. By controlling the position of such 
shank, the flow of acetylene may be regulated. 
The method of acetylene control illustrated in 

the drawings utilizes a shank larger in diameter 
than the acetylene hole and the metering is ac 
complished by the proximity of the shank to the 
Smaller acetylene hole. Acetylene enters the 
metered port from the acetylene distributing di 
aneter. A bolt or screw which may be attached 
to or integral with such shank is threaded through 
the cover of the acetylene chamber and may be 
positioned from the outside of the head. The 
threaded seal and firm grip between this adjust 
ing bolt or screw and the cover may be accom 
plished by the use of an "elastic stop nut' thread 
ed on the outside as well as the inside so as to be 
easily inserted and sealed in place. Replacement 
of the nut would thus require but a short time, 
and 'stop nuts' of convenient size are now man 
ufactured as standard equipment. The acetylene 
drilling may be serviced by merely removing the 
valve screw and inserting a drill of the proper 
size in the acetylene passage. 
AS shown in Fig. 10 the fuel-gas valve W may 

be a Screw threaded in the socket 60, and hav 
ing a shank 6 of reduced diameter on which 
is mounted an elastic ring 62 which is also 
threaded in the socket to prevent any gas leak 
age. The Valve W has a conical recess 6 fac 
ing the fuel-gas inlet 52 to insure satisfactory 
operation of the valve with respect to the face 
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The oxy-acetylene ratio of 
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of the body B in the acetylene compartment 50. 
Another important advantage derived from 

this type of construction is the adjustability of 
the oxy-acetylene ratio of individual flames to 
any predetermined value. Thus, a duplex type 
of head embodying the invention could be-made 
by merely adjusting some of the flames to a high 
ly oxidizing ratio, as shown in Fig. 11, B2. These 
flames could also be given a higher velocity by 
enlarging the internal drillings. A head of this 
type could also be adjusted to provide flames 
having a uniformly changing oxy-acetylene ratio 
from one end of the head to the other as shown . 
in Fig. 11, B4. Close flame spacing using this 
type of construction is obtained by staggering the 
location of the valves not only from side to side 
of the head, but also vertically. 

In Fig. 11 eight different flame adjustments 
are shown. The series A, A2, A3 and A4 have 
the same acetylene valve settings as the corre 
sponding view of series B, B2, B3 and B4, but 
the Supply of oxygen is increased in the latter. 
View. A? shows slightly excess acetylene flames 
and view B shows neutral flames, View A2 
shows half of the flames neutral and half car 
burizing, while view B2 shows half of the flames 
oxidizing and half neutral. In view A3 every 
other flame is carburizing, the alternate flames 
being neutral, whereas in view B3 the flames are 
alternately neutral and oxidizing. View A4 shows 
flames, the oxy-acetylene ratio of which progres 
Sively increases from an excess of acetylene to 
neutral, while view B4 shows the oxy-acetylene 
ratio of the flames progressively decreasing from 
neutral to an excess of oxygen. 
Advantages of the present invention over the 

prior art in multi-flame welding reside in better 
flashback resistance and the absence of popping, 
when the combustible jets are first ignited and 
especially where the process involves molten pud 
dles, the Sparks from which agitate the welding 
head. Mixed-gas headers are also entirely elimi 
nated. The oxy-acetylene ratio of the individual 
flames is readily adjustable and the internal pas 
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sages may be cleaned and serviced without trou 
ble. Other advantages are apparent or will oc 
cur to those skilled in the art. 
The tips 6 may of course be omitted in which 

case the outlet portions 67 of the passages 30 are 
made of the proper size and shape to discharge 
the oxy-fuel gas mixture directly from the flame 
face of the block to form the flames. This ar 
rangement is entirely satisfactory, but servicing 
of the passages and the life of the head are im 
proved by use of the separable tips 6. 
We claim: - N 

1. A multi-flame blowpipe head which is free 
of undesirable popping in use, comprising, in 
combination, a body composed of a block of solid 
metal having a row of closely Spaced gas mix 
ing passages and lateral recesses in Spaced rela 
tion to opposite sides of said passages, and cover 
plates enclosing said recesses to provide lateral 
fuel-gas chambers, said block also having fuel 
gas passages extending from said chambers to 
opposite sides of each gas mixing passage, and 
means for supplying fuel gas to both of said cham 
bers, the length of each of said gas mixing pas 
sages being great and its cross-sectional area 
minute whereby complete gas mixing is accom 
plished with as small a mixed-gas capacity as 
possible, and popping is minute, being restricted 
to each mixed-gas passage. 

2. In an oxy-fuel gas multi-flame blowpipe 
head, means acting to increase flashback resist 
ance and inhibit undesirable popping which con 
prises passage means including a row of paral 
lel oxygen and fuel-gas mixing passages each haW 
ing an oxygen inlet portion of constant diameter 
aligned with a mixed-gas outlet portion of the 
same diameter, and a pair of diametrically op 
posed fuel-gas passages perpendicularly inter 
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Secting each mixed gas passage at the juncture 
of said inlet and outlet portions, an oxygen dis 
tribution chamber in communication with said 
inlet portions, and lateral fuel-gas distribution 
chambers in communication with said fuel-gas 
passages, each of said outlet portions discharg 
ing an oxy-fuel gas mixture which, when ignited, 
forms a single flame, the shape of each outlet 
portion being long and narrow whereby the oxy 
gen and fuel gas are properly mixed before dis 
charge therefrom, while the mixed-gas capacity 
of such portion is such that ing is minimiz and Confined thereto. popping Sn ed 
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