
A. R. BULLOCK. 
RATUS FOR BURNING OXYGEN WITH OTHER CASES, 
APPLICATION FILED JAN, li, 908, 

PROCESS AND APPA 

943,385. Patented Dec. 14, 1909. 

a a(2 
24 S SNSS.2% ris 

a 

A. NS)Y GN SNSNSS A NyNSW3% Y. SYS YSS2 2. SN-3 29 a 4, 2. 32 * 7 SSN 

? 
Azz/azzzzz. ZZzzasses: 

ea, 7%2. zy zza, ezzzé 4//ys. 

  

  

    

  

  



10 

20 

30 

943,385. 

12 Art Nr. OFFICE, - : Akii is 

A332: UER. R. BULLOCK, 0F CLEVE, ANR, OHIO, 
PROCESS AiNT APPARATUS sfor BURNING exY GEN WITH OTHER GASES. 

Application filed January 1, 1902. Seriai No. 40,343, 
To all thon it muy conceri : 

Be it known that I, ARTY, U2. R. 3. LoC3, 
a citizen of the Jaiied States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented a certain nety 
and useful Improveme}}t in rocesses and 
Apparatus for Burning Oxygen with other 
Gases, of which the following is a fuli, clear, 
and exact description, reference being had to the accompanying drawings. 
This invention relates to a process burning gases, especially acetylene, and to an 

apparatus, in the shape of a blow-pipe, for 
carrying out Said process. 
The object of the invention is to so treat the acetylene or other gas with oxygen as to ... p. produce a flame of high calorific intersity 

without danger of the “lighting back” of 
the mixture within the body of the burner or 
blow pipe wherein a mixture of oxygen and acetylene is produced. The term * oxygen 
is here and throughout the specification and 
claims used to distinguish from oxygen in a 
dilute state as it occurs in the air, but in the 
use of this term refer to substantially pure 
oxygen which is supplied in tanks as an 
article of commerce. 

... A further...object of the invention is to pro 
vide an apparatus for carrying out the above 
process which shall be simple of construction. and efficient in operation. 

40 

The Said apparatus is disclosed in the 
drawings forming part hereof wherein 
Figure 1 represents a side elevation of & 

blow pipe and the connections for supplying 
the fuel elements thereto and Fig. 2 repre 
sents a central longitudinal section through 
the blow pipe shown in Fig. i. 

Describing the parts by reference charac 
ters, 1 denotes a hollow body having in tie 
rear end thereof a relatively large chamber 2 
provided with an internal thread. The said 
body is provided with connections 3 and 4 
into which are threaded pipes 5 and 6 re spectively. Connection 3 is provided with a 
bore 7 communicating with chamber 2 and 
connection 4 is provided with 8 bore 8 coin 
municating with the front end of chamber 2. 
Within chamber 2 there is mounted the plug 
9, said plugbeing provided with an externai 
thread adapted to engage the internal thread 
on the inside of body 1 and being provided 
at its rear end with a milled operating lead 
10. Between said head and the rear end of 
the hollow body i is inserted a washes' li of 
soft rubber or similar resilient compressible 

Specificatioi) of Életters fateni. 

nozzle 20 threaded thereonto 
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laterial. he front end of plug 9 is reduced and is tapered 
the correspondingly tapered front end of 
chamber 2. - . . . 

Plug 9 is provided with a fine bore 12 ex 
tending from and through the front, end 
thereof to a transverse port 13. The body of 
the plug is provided with an annular groove 
i4. extending therea round aid connaunicat 
ilg witli said transverse bore. By this al 
rangement, provision is made for consider 
able longitidinal adjustment of the plug, 
while maintaining conntanication between bores and 3, 

Body i is previded with an elongated 
tubular extension 15, said extension being of 
reduced cross-sectional area compared with 
body i and being coinected with said body 
on the exterior by theasis of a pair of shoul 

in it coinaected by an ailinula l' ex ternally threaded flange S. The reduced 
body 13 is provided with a cential longi 
tidiana iuct 9 &xtending therethrough and 
colinulicating at its rear end with chauber 
2. This dict is of considerably larger area 
than bore 1:2 through block :). At its front 
end, the tubular body is is provided with a 

said nozzle 
being provided with a restricted bore 21 ex tending therethrough and communicating 
with bore 19. The nozzle is tapéred toward 
the front or discharge end thereof, for a 
purpose to be described hereinafter. Sur 
}'ounding the reciuced talular body is is a 
chamber, said chamber being foaled by. 
naeans of siegies 22 and 23. Sleeve 22 is 
l'evided with a conjection 24, which is in 

ierinally threaded for the reception of sup 
ply-pipe connection 25 and is provided with 
a hore 26 communicating with the chamber 
or space forized between sleeves. 22 and 23 
and members 15 yad 23. s 
vided at its rear end with an internal thread 
by ineans of which it is aitached to flange 
i8 and is provided it, its front end with a 

2 . . reduced threaded fiange . . . . 
Sleeve 23 is provided at its rear end with 

an internal thread by means of wiich it is 
detachably secured to fiage 27 and is pre 
vided at its front end with a nozzle 23, said 
nozzle being substartially iush with the end 
{}f nozzle 20 and forming with the latter 
nozzle an ailinula 1 port, 39. 30 dienotes a 

a. 

lock nut, which is threaded onto flange 27 
at the rear of sleeve 23 and sérves to lock 
Said sieve in position. 31, 32 and 33 denote 
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Sleeve 22 is pro 

io form a valve or cut-off with 
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untier pressure of tell pounds, or more per 

the purpose of preventing as much as pos 

standing the small diameter of bore 21, 

whereby the burning of the inixture of oxy 

indicated in Fig. 2. . . . 

2. 

.. 4 thi supply pipes conull unicating respectively 
with collection 3, 4 and 24, valves 34, 35 and 
36 being interposed between said pipes and 
said collections. Pipe 3 is connected with 
a tank or other source of oxygen undel' 
pressure, pipe 32 with a tank or other Source 
of acetylene under light pressure and pipe 33 
With a tank or other source of oxygen under 
substantially atmospheric pressure. The 
oxygen supplied to pipe 31 will be preferably 
Sittare Inch above the Lilliosphere; the acety 
leue Supplied through pipe 32 will be undel'. 
pressure of a few ounces Unly. 
With the parts a '1'unged as above de 

scribed, the operatioi will be as follows: 
The oxygen supplied through bore 7 passes 
through bore 12 into the front end of cham 
ber 2, entrains the . acetylene Supplied 
through bore S and injects the same in a 
well-known manner into the mixing duct 19. 
The acetylene and oxygen are mixed in the 
latter duct and delivered in a fine jet 
through bole 21. Bole 21 is made small for 

sible the tendency to “back firing’. The 
velocity and pressure under which the mix 
ture escapes maintains a steady, rigid flame. 
The flame thus produced is high in calorific 
efficiency and is useful for many purposes, 
but I have found in use that, in order to 
obtain an intense hat, it is necessary to sup 
ply oxygen in such proportion as to produce 
an explosive mixture, and that, riotwith 
lighting or “firing back will occur within 
the burner or blow pipe. To avoid this, I 
supply through connection 7 a smaller quall 
tity of oxygen than is necessary for the com 
plete combustion of the gas entrained 
through connection 8 and add to the lane, 
beyond the outlet of the blow pipe or burner, 
an additional increment of oxygen, whereby 
the acetylene is burned in the presence of 
sullicient oxygen to produce a maximul) ef 
ficiency therefron without the danger of 
lighting back within the blow pipe. The 
aciditional oxygen is supplied through con 
J lection 24 to the chamber surro inding the 
tube which conducts the mixture of acety 
lene and oxygen to the mouth of the blow 
pipe, the jet issuing from the nozzle 20 en 
training the oxygen and drawing it through 
said chamber by aspiration, Some of the 
oxygen supplied between nozzles 20 and 2S. 
is drawn into the mixture issuing from 
nozzle 20 and it is believed that, she of such 
oxygen surrounds or envelops this mixture, 
gen and acetylene issuing from nozzle. 20 
occurs within an atmosphere of oxygen, as 

By adjusting nozzle 
the size of the annular port formed between 
nozzles 20 and 28 can be varied. After hav- t 

28 along flange 27, 
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ing been adjusted to desired position, by 
screwing lock nut 30 against tube 23, the 
latter tube may be secured firmly in place, 
whereby the adjustment between nozzles. 20 
and 28 may be maintained. In a similar 
in her the orifice formed between the front. 
end of plug 9 and the tapered surface 12" 
which connects chamber 2 with mixing duct 
19 may be controlled by adjustment of plug 
9. As this plug is screwed along the cham 
ber 12, the head 10 brings the washer 11 
against the rear end of the chamber. This 
washer is preferably of soft rubber, whereby 
it may be compressed, thus serving to pre 
vent the escape of gas and acting as a lock 

. 
f 

SO 

nut to prevent the subsequent unscrewing of 
Said plug. 
The apparatus above described is well 

adapted for carrying out my process, which 
consists, generally, in projecting a mixture 
of acetylene (or other gas) and oxygen con 
taining less oxygen than sufficient to pro 
duce an explosive mixture and supplying to 
ratus sufficient quantity of oxygen at sub 
stantially atmospheric pressure to complete 
the combustion of the aforesaid mixture; 
also in enveloping a mixture of acetylene 
(or other gas) with an atmosphere of oxy 
gen which produces complete and concen 
trate combustion of the sail unlixture. 

85. 

said mixture at a point outside the appa 
00 

While I have, in the specification, referred 
to the use of the process in connection with 
acetylene, I do not propose to be limited to 
this particular gas, as the process. may be 
applicable to the combustion of other gases. 

Ilaving described my invention, I claim: 1. The process of burning oxygen and gas. 
which consists, in mingling E. under a mixer, supplying oxy 

atmospheric pressure to 
and igniting 

pressure with gas in 
gen at substantially 
the luixture beyond the mixer, 
said mixture. w 

2. The process of burning gas and oxygen 
which consists in projecting a relatively fine. 

10: 

110 
jet of civygen under high pressure into the 
mixing chamber of a burner, entraining by 
said jet of oxygen gas at a pressure slightly 
above that of the atmosphere, mixing the 
oxygen inder pressure and the gas in a mix 
ing chamber, and enveloping the mixture at 
a point beyond the mixing chamber with an 
atinosphere of oxygen under substantially 
atmospheric pressure. 
- 3. The process of 
acetylene which consists in projecting a jet 
of oxygen under high Ele ll to a mix ing tube, entraining thereby a supply of 
acetylene at al. substantially atmospheric 
pressure, and supplying oxygen at substan 
tially atmospheric pressure at a point be 
yond the outlet end of the mixing tube. ... 4. The process of burning acetylene and 
oxygen which consists in formaing within a 
mixing chamber a mixture of acetylene with 
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burning oxygen and 120 
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oxygen under presstre, said mixture coi 
taining less oxygen than necessary for the 
coriplete combustion of acetylene, and sup 
plying to said mixture, beyond the mixing 
chamber, a sufficient quantity of oxygen at 
substantially atmospheric pressure te con 
plete the combustion of the aforesaid mix 
ture. 

5: The process of burning oxygen and gas 
i-d-r is aesar Al- 3 -i- which consists in projecting oxygen under mixing duet, high pressure into a mixing tube, entraining 

85 & 

chamber and having a transverse port and 
a longitudinal reduced bore extending from 
said transverse port to the front end thereof, 
and an annular port surrounding and con 
municating with the transverse port, and so. 
located as to communicate with the rear con 
nection, and a nozzle secured to the front end of said hollow body and provided with 
a restricted bore communicating with the 
9 is a blowpipe, 

thereby a quantity of gas in excess of that body having therein a chamber provided 
with which said oxygen will combine to with a pair of fiuid connections and having 

ad admit 
the 

produce complete combustion, 
ting to the mixture of oxygen 
mixing tube an additions supply 
complete the combustion of said gas. 

of oxygen EE, h at sistantially atmosphere pressure to said chamber having an axial bore and a 
transversely extending port adapted to con 

an elongated extension at the front end 
thereof provided with a mixing duct con 

with said chamber, a plug in 

-6. The process of burning oxygen and municate with one of said connections, a 

he coinbination of a 

oxygen, the oxygen being under pressure, 
said Baixture containing less oxygen than flow of the fluids from said chamber into 

ageiyiele, which consists in projecting a jet tapered nozzle on said body having a re 
{f oxygen under pressure into a mixing tube, daced bore communicating with the mixing 
thereby entraining a supply of acetylena duck, and a sleeve surrounding the mixing 
which is supplied at Stiltstantially atmos- duet and provided with a tapered aozzle 
pheric pressure, and supplying oxygen at forming a port with the former nozzie, said 
substantially 'atinospheric pressure in a sleeve having a connection, and means for 
mainer so as to envelop the mixture as it adjusting the latter nozzle with respect to 
passes from the outlet end of the mixing the former nozzle. W 
tie. 10. In a blow pipe, the combination of a hol 

7. The process of burning acetylene and low body having at the rear end thereof a 
oxygen, which consists in forming within a chatmber with connections for supplying fluids 
iaixilig chamber a mixture of acetylene with thereto and having a mixing duct extending 

from said haraber, means for regulating the 
required for the complete combustion of the 
acetylene, and supplying to said mixture a w 
sufficient quantity of oxygen at substantially a threaded flange thereoi, a second sleeve 
atmospheric, pressure to complete the coni- member surrounding the front portion of 
bustion of the mixture in a manner so as to said mixing duct and threaded onto the 
envelop the mixture as it passeg from the E flange of said first sleeve member, a lock nut (littlet end of the mixing chamber. 

8. A blow pipe comprising a tubular body 

said duct, a sleeve member surrounding the 

sleeve meinier being provided with a tapered having at its rear end an enlarged chamber outlet nozzle, and a tapered nozzie on the 
coillinicating with a reduced mixing duet end of the mixing duct having the end there 
extending, through the front end of said of projecting into the discharge end of the body, said chamber being provided with a forer ozzle. 
pair of collections and having a tapered 
surface at the junction thereof with the signature in the presence of two witnesses. 1nixing duct and also having a connection 
comintainicating with the said chamber ad- ARTHUR, R. E. U64C. 
acci at to the reduced portion thereof and Witnesses: 
with, a connection located at the rear of the J. B. Hui,L, 
former connection, a plug threaded into said ARTH UR J. Hupson. 

rear portion of the mixing duct and having 

in testilloy whereof, hereunto affix any 
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also threaded on said flange, said second 


