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UNITED STATES 
1,546,752 

PATENT OFFICE, s it, fg: 

goSERH RoHR, OF BROOKLYN, NEW YORK, ASSIGN proF on E-HALF. To JossPH 
PERITT, of BROOKLYN, NEW YoRK. • r 

EYERCCARBON BURNER. 

Application filed August 11, 1921. Serial No. 49,327. 
To (all 10 hair, if may cancern 
Beit known that JQSEPH ROHf, agitizen 

of the United States of America, residing at 
Brooklyn, in the county of New York and 
State of New York, have inyented certain new and useful improvements in Ayirg 
carbon hi, of which the following is aspecification. 
My invention relates to 9ertain new and useful improvements in hydrocarbon buyers 

and has particular reference tg ES: valve Qrationizer in whighligyid fles 
mixed with air to form a highly gobasale 
fuel; and the inly ention consists in the QYel iconstruction and arrangenient 9f parts, all as hereinafter described and pointed glit in 
the appended claims. 
A device of the same general type, for 

mixing and burning atomized oil and stein, 
is disclosed in Patent No. 1,303,58, issued 
May 13, 1919, the present invention being 
an improvement thereon. . . . . 

In various forms of hydrqcarbon burners at present used, it is the practice to first 
raise the temperature of the oil to produce 
a gaseous Substance and then Q conduct 
this gas through a valve where it is, Initid 
with superheated steam and the Whole tre permitted to issue in the for of a highly atomized spray, which whenigiite 
Will produce a hydrocarbon flame of great 
intensity. This form of apparatus is blit 
partially effective, Ease large deposits of 
carbon collect in and about he mixing chamber this indicating that the particles 
of oil have not been completely broken up 
or atomized. Other difficulties init 
with where steam is not readily 9 be hig, 
as for instance in connection withhqt air 
or hot water furnaces. Therefore, principal object of thisinyention 9 pro 
vide an apparatus of this character which 
may be adjusted to replace steam by air 
and 9 S9 arrange the parts that an exact 
prealistinent is possible in the atomizer 
so that the ratio of oil and air way be 

the V line kept constant regardless of exployed. 
Another gbject of the present invention is to provide a mixing valve or at 

having a double adjustinent of the 
nozzles whereby the latter. : . . . . . 
produce any given anout of heat units Rependent on the quality of oil and air pres 

it sure employed. 
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The invention is illustratively exempli. 
fied in the accompanying drawing, wherein 

Fig. 1, is a plain elevational view of the 
mixing valve; . - 

Fig. 2, is substantially longitudinal seg- 90 tional view through the body of the mixing 
valve. : , ; . . . . ; ; ; ; ; ; ; 

Refers to the drawing 10 denotes a y?ve casing comprising a substantially 
integral casting provided with oppositely £5 
extending nipples 11 and 12 for the con 
nection thereto gf the ends of pipes lead ing frigan oil reservoir and air pump respectively. The nipples II and 12 are 
provided with axialties of dicts. 13 and 9 
14 which extendoWard each other into the body of the casting, but do not meet. The 
9uter ends of the bores 13 and 14 are en larged ind threaded to receive the threaded 
ends of unions, Qt shown. The head of the Yalve is designated 15 and copiprises 
EY t ly Freed hyber 16 citinian gaingyith hebge 14through a smaller Edgigi. As passages extending agitially to the edge of the 

shalloping 17 establishes cominication 
etween 'E', r 16' and the bore 13. A nozzle 19 having a portion of its outer 
s' threaded to Be received by the threads 
axial bore 29 dividglint }rtions, the 
first eferred to hereinafter. as the yacun 

of the nozzle itself and is of suffi. 
get diameter to clear th r edge of the passage 18, and the second whic 
tells from the inter end of the larger por 
tion or vacuum chamber. A to the exterior 

the sixture of oil and air is em 
the yave head 15 is an exteriorly threaded 
S. having an axi therein and ord 

ber 6"a 

the chapber 16, is prayiied with an 
: ; : led into two porti 

hextends well into the 
Kielt See ch ex 

of thengzzle comprises the outlet B thro g 
y; sixture of oil and irise, y Adistable in the threaded bor 17 of 

s ; : ...: bore Qr duct 22 
tierein and provided with a restricted open ing 23 tits ofter end. It will be noted With reference to Fig. 2, that the open 
S.E.E.E.E.E.R.E.E.E. isely adjacent the inner eid of the yacuum 
chabering any axial movement of either 
of the nozzles will vary the distance or size 
of the space between the two. It is there 

re, in this Space that the mixing of the 
9 elements is effected, and such space Will 

tr be referred to as the mixing 
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The flow through ducts 13 and 18, and 
14 and 22, is controlled by valve mechanisms 
constructed substantially as follows:--Pro 
jecting rearwardly of the nipple 12 and 
in axial alignment with the axis of the bore 
17 and nozzle 21 is a valve socket 25 in the 
bore of which is a partially threaded valve 
stem 26 provided with the usual hand 
wheel 27 at its outer end; and projecting 
rearwardly from the nipple 11 in axial 
alignment with the inclined bore or duct 
18 is a second valve socket 28 in the bore 
of which is mounted a partially threaded 
valve stem 29 also provided with a hand 
wheel 30. To prevent leakage past the valve 
stems the valve sockets are exteriorly thread 
ed to receive suitable packing members 31. 

In operation the valve 10 is mounted in any 
suitable manner best determined by the 
class of work to which it may be applied, 
and when the valve is to be used as a blow 
torch only a handle of some sort need be 
attached to the body of the casting. Air 
under pressure is supplied to the duct 14 
where its velocity is controlled by the valve 
stem 26 which may be moved either towards 
or away from the mouth of the bore 22. 
The air then flows through bore 22 and 
opening 23 across the mixing chamber C 
where the oil is atomized and driven out 
wardly through the outlet passage B to the 
exterior of the valve. It will be noted that 
as the jet of air crosses from the opening 
23 to the entrance of the outlet bore B the 
air in the vacuum chamber A is exhausted 
whereupon the vacuum thus created will 
draw upon the oil feeding duct 18. Oil, 
therefore, is forcibly fed or drawn from 
its source of supply to the duct 13 and the 
volume admitted to the passage 18 will de 
pend upon the adjustment of the valve stem 
29. As might be supposed the migratory 
movement of the oil from the passage 18 
to the vacuum chamber A is not en masse, 
but the oil is rather held in suspense as it 
travels in a thin film from the outlet end 
of the passage 18 through the vacuum cham 
ber A to the mixing chamber C. This has 
been found to be true after numerous ex 
periments in which the vacuum chamber 
was found to be entirely free from any 
deposit of oil after the supply of air had 
been closed off, but the oil valve still re 
fact what actually takes place appears, to 
be that, with a perfect adjustment of the 
two nozzles, as heretofore explained, the 
amount of vacuum created in the chamber 
A is sufficient to enable the incoming oil 
to expand into a more or less vaporiferous 
substance which moves at a more or less 
rapid rate of speed through the vacuum 
chamber A. From this point in its travel 
the volatile oil rushes into contact with the 
jet of air projected between the opening 
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23 and outlet chamber B, referred to here 
inbefore as the mixing chamber C, where 
a complete atomization of the oil takes place 
and issues from the end of the outlet B in 
the form of a highly combustible fuel. This 
fuel, however, will not ignite until a Sufi 
cient quantity of oxygen has been made 
present to support the combustion which 
has been found to take place at from two 
inches beyond the mouth of the outlet cham 
ber B to substantially any distance depend 
ing upon the relative adjustments made in 
the nozzles and valve stems. 

It will be noted, therefore, that the in 
vention resides primarily in the construc 
tion and adjustment of the two nozzles 
19 and 21, and in order to explain briefly 
the result obtained by such adjustment of 
the parts, I might state it has been found 
possible to produce a hydrocarbon flame of 
3500 F. without raising the temperature 
of the valve itself, which is due to the fact 
that the combustion of the fuel does not 
take place until it is substantially away 
from the nozzle. When this valve is used 
in the fire box of a heater, steam boiler, or 
the like, a tube is placed about the apparatus 
so that the combustion is supported in the 
air drawn into the tube from the outside 
of the fire box and the air thus circulating 
past the valve tends to keep the temperature 
down to normal. The combination, then, of a constantly cool mixing valve and a 
combustion chamber which is separated :100 
from the valve itself, does away with the 
possibility of any carbon deposited in or 
about the valve, and is conclusive proof 
that there is a substantially complete com 
bustion of the fuel as the latter combines. 
with the air present. Further experiments 
have been made by supplanting liquid fuel 
by pulverized coal which when the particles 
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of carbon have been disassociated and issue 
from the mouth of the outlet chamber B 
may be ignited in the same manner as the 
oil spray. So complete is the atomization 
of the products issuing from the valve that 
the suspended particles do not have time to 
drop before they become ignited and the 
combustion takes place. . . . . . 
What I claim as new and desire to secure 

in a mixing valve of the character 
described, a casing having an oil passage 
and an air passage therein, relatively ad 
justable nozzles mounted in said casing and 
communicating with said oil and air pas 
sages, said nozzles being telescopically dis 
posed one over the other, the inner of said 
nozzles being in communication with said air 
passage and the outer of said nozzles being 
in communication with the oil passage, a cy 
lindrically annular vacuum chamber of a 
width equal to the diameter of said oil pas 
Sage in said outer nozzle between said oil 
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passage and the terminal of said air no77.le, 
and a lixing chamber at the end of said vac 
lium chaniber setween the terminal of said 
air nozzle and the opposite wall of said outer 
nozzle. 

2. A mixing valve of the character de 
scribed, comprising a casing provided with 
air and oil inlet ducts extending toward 
each other, a valve head the bore of which 
communicates with said air inlet and said 
oil inlet, a nozzle adjustably mounted in 
said valve head and adapted to receive oil 
fronn said oil inlet dict, a second nozzle ad 
justable in said valve head and extending 
concentrically within said first named nozzle 

and communicating with said air inlet duct, 
a valve sten axially aligned with said second 
nozzle and movable so that the end of the 
latter may form a seat for the end of said 
stem, and a second valve stem movable to 
wards the communicating passage between 
the oil inlet and the interior of said first 
named nozzle, whereby the velocity of air 
may be proportioned to control the quantity 
of oil admitted to the space between the end 
of the second nozzle and the inside opposite 
wall of the first nozzle. 

In testimony whereof I affix my signature. 
JOSEPH ROHR. 
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