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This invention relates to an oil burning 
torch of the vacuum type. Oil burning 
torches are now commonly used in railroad 
car repair work, firing locomotives and other 
boilers, starting coal fires in locomotives, etc. 
The torches are of two types, namely, the 
pressure type in which the oil used is fed 
under pressure, and the vacuum type in which 
the oil is fed in an induced current caused by 
the current of compressed air. Owing to the 
inconvenience, expense and possibility of ac 
cident, it is very desirable not to have the 
supply of oil under pressure and vacuum 
torches, therefore are much preferable. How 
ever, it has been found with the vacuum 
torches of the prior art, that the same would 
go out or become extinguished when used at 
any considerable height above the oil reser 
voir. This, of course, was a very Serious dis 
advantage as it is often desirable to use the 
torch at such heights, especially on railroad 
car work. The applicant has found that this 
action is due to the intermittent action of the 
inducing air current. The vacuum formed in 
the torch which induces the current of oil is, 
therefore, lost or dropped momentarily and 
if the oil column is being raised to a consider 
able height it drops back and a break is 
formed in the fuel supply so that the flame is 
extinguished. Such intermittent action of 
an inducing jet has long been experienced in 
injectors and is exceedingly difficult, if not, as 
yet, impossible to overcome. The problen 
of eliminating the trouble of the torch becom 
ing extinguished had to be attacked from an 
other angle. 

It is an object of this invention, therefore, 
to provide a vacuum torch which Will con 
tinue to operate efficiently at levels quite a 
distance above the oil supply, which torch 
has means for discharging a plurality of jets 
of mixed oil and air. 

It is a further object of the invention to 
provide such a torch, the discharge head or 
top of which has a plurality of Spaced pas 
sages for the discharge of mixed oil and air, 
each of which communicates with the Supply 
passages for the oil and compressed air. 
". It is also an object of the invention to pro 
vide such a torch having a plurality of Spaced 
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discharge passages for the mixed oil and air 
and also having means therebetween for dis 
charging a current of air. 

It is still further an object of the invention 
to provide a torch having a plurality of 
equially, and circumferentially spaced pas 
Sages for discharging mixed oil and air, 
which passages diverge toward their outer 
ends. 
These and other objects and advantages of 

the invention will be fully set forth in the 
follo Wing description made in connection 
With the accompanying drawings in which 
like reference characters refer to the same 
parts throughout the different views, and in 
which 

Fig. 1 is a view in longitudinal vertical 
Section through the torch; 

Fig. 2 is a vertical Section through the novel 
discharge head or tip thereof; 

Fig. 3 is a view in elevation, as seen from the right of Fig. 2; and Fig. 4 is a view in 
elevation, as seen from the left of Fig. 2. 

Referring to the drawings, in Fig. 1 a 
torch of the vacuum type is shown compris- i. 
ing the body member 1, into the forward end 
of which is threaded the tube 2 forming the 
air Stipply tube, and through which passes 
the tube 3 for the oil or fuel supply. The 
member 1 has a regulating cock 4 therein 
and has a coupling member 5 secured thereto 
adapted to be connected with a hose or other 
aii'Supplying conduit, which will be connected 
with the source of compressed air. The body 
member 1 is connected to the rear end mem 
ber 6 by Suitable bolts 7, said members being 
provided with packing cavities 8. The mem 
ber 6 receives the outer end of the tube 3 with 
Which a passage 6 communicates, which is 
controlled by a needle valve 9 having an oper 
ating handle or wheel 10 thereon and which 
passes through a suitable packing gland 11. 
The member 6 also has a coupling 12 secured 
thereto to which will be connected a pipe or 
flexible conduit which will, in turn, extend to 
the oil supply reservoir. The tube 2 carries 
at its outer end the head or block 13 which is 
also threaded to receive the Outer end of the 
tube 3. A tip member 14 is threaded into the 
outer end of the head 13 and a short plug 15 
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the block 13. It will be seen that the passage i - 
15 is in direct communication with the con- iing through any one of the Snhall portions of 

' ihrough the member 14 from thë pas 
- are a plurality of passages. 14b having their file will not be extinguis 

portions which extend for the 
of their length, of largel' 2 (' 
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having a single central aperture 15° extend- . As the oil enters the passages 14 it is struck 
ing therethrough abuts the rear end of mem- by the current of compressed air moving at . 
ber 14. The interior of tube 3 communicates high velocity, is disintegrated thereby and 
with the aperture 15 extending through plug mixed there with so that a mixture of air and 
15 and said aperture, at its outer end, com- oil spray is projected from each of the pas 70 
municates with a recess of large diameter sages 14. This sprayed mixture is ignited 
14 formed in the lear end of the tip member as it ieaves the member 14 and the flame 
14. Passages 13 extend from the annular formed issues through the nozzle 16. Said 
passage formed between tubes 2 and 3 which nozzle 16 is provided with holes 16 through 
is the passage for the compressed air, and which additional air enters. By providing a 

rality of discharge passages 14, instead communicatè With an annuilar passage 15° pl. 
extending around the rear of member 14 in of 

pressed air passage. Extending outwardly a passage 14 intermits or pulsates so that 
ságe 15" the vacuum is monentarily dropped, the 

- - - guished as fuel will be 
inner ends of small diameter and their oute slipplied thirough one of the other passages 

eater at 14. Even if the intermittent action should' . ?‘‘ 
?lliameter. A pas- ocet: r simultaneously in two' of the passâges 

'sage 149 of comparatively small diameter ex- 14", fuel would be stipplied through the other 
"tends from the recess 14 outwardly in an in- essage to maintain the flame. It is practi clined direction into the outer portion of each & ally certain that áll three of the indücing 
passage 14” communicating with the same jets will not intermit or drop th? vacuum at 
substantially at the shoulder formed between the sailine time so that the possibility of the 
their larger and Smaller diameters. The torch being extinguished by such intermit 
passages 14 are equally spaced circumferent tent action is practically eliminated. It was 
'tially about the axis of member 14 and said found that by projecting the mixture of oil passages are spaced a greater distance radial ind air from the circumferentially spaced 
ly at their outer ends than at their inner ends passages 14 that sufficient air did not reach 
so that said passages diverge toward their the interior of the projected mixttire and 

list one passage, as has been the practice 
in the prior art, if the compressed air jet pass 
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outer ends. A passage 14 also extends from the passages 14 were thus formed with an the passage 15 diagonally toward the outer outward inclination so that" 
35 

40 

... through sleeve 16" and contacting the block mixture and for th 
13 in a groöve 13º extending circiimferential- ing 
ly thereabout. - 

In the operation of the torch, the air is Sup-through the center or at the center of the 
plied through the coupling 5 and illenber 1 projected combustible mixture and this air 

,gonally toward the 9ter outward inclination so that they diverge ???? :) end of member 14 and communicates with a this giving a large opening at the center of 
small central passage, 14 disposed substan- the discharged mixture. Moré air was thus O). 

tially centrally or axially of the member 14. enabled to reach the inside portion of this A nozzle member 16 is shown having a sleeve pirojected mixture to form more perfect com 
16 fitting on the block 13 and abutting bustion. Even with the diverging passages 
against a flange on Said block, which nozzle is it was found that it was difficult for the out 
held in place by a set Screw 17 extending side air to reach the interior of thé projected 

g passages 14 and 14° Were i pro 
Coin pressed 'air is therefore disehair 

l05 
eason, the air discharg 

ged 
110 

and the cock 4 is tlined to öppen positioj, the fu'nishes an ample quiántity of Oxygeii. to 
air passes through an antill ar pas: ge be- forum a perfect, i combustion. The heatºire 

| tween tubes 2 and 3 into the pas 

portions of said passages, where it expands flane is instantiy umelted. This º i? an un 

* 49 ? , * ge. 15: Sluiting from the flame of the torch is of a Froin here the air paR$$es through the Sinall very high degree. Standard inom º or” steel 
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and as it discharges outwardly, for as a usually high degree of heat and an unusual 
I partial vacuum in said larger portions of result, for a vacuum torch. The torch has 
the passages 14. This vacuit ill extends back been subjected to severe tests and has been 

F55. 

..duced current of oil. This Vacuin r 

into recess. 14" and passage 15" and into the found to be unusually efficient and successful tube 3 to the Valve controlled på Sage Gº. inì practice. The torch op erates just as well 
the tube 3 owing to the fiction of the in- used at a distance of eighteen or twenty feet 

slits in above the oil level which is the limit of the the oil from the oil reservoir being projected flexible connections usually provided. 
upwardly through its supply cond it into It will, of course, be understood, that 
the member 6 and outwardly through the various changes may be made in the form, de 
tube 3. The oil passes through passage 15 tails, arrangement and p 
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and into the recess 14 from whence it passes parts without departing from the scope 
through the passages 14 into passages 14, of applicant's invention, which; generally 
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The degree of vacuum will be slightly less in at high levels as at lower levels and can be 
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stated, consists in a device capable of carry 
ing out the objects above set forth, such as 
shown and described and defined in the ap 
pended claims. . . . . . . . 
What is claimed is: 
1. A vacuum torch having an oil passage 

and a passage for compressed air therein, a 
discharge member having a recess in its rear 
end communicating with the oil paSSage, 
said torch having an annular recess therein 
in the rear of said discharge member, a plu 
rality of circumferentially spaced passages 
of comparatively small diameter communi 
cating with said annular recess, each of said 
latter passages having an enlarged portion 
at their outer ends, and a passage of com 
paratively small diameter extending from 
the recess in said discharge member to the 
enlarged portion of each of said latter pas 
sages substantially at the rear end of said 
enlarged portion. 

2. The structure set forth in claim 1, a pas 
sage disposed substantially centrally of said 
discharge member at its outer end and a pas 
sage extending inwardly from the inner end 
thereof and communicating with said annu 
lar paSSage. . 

3. A vacuum torch having in combination, 
a passage for compressed air, a passage in 
which a flow of oil is induced, a plurality 
of circumferentially Spaced discharge pas 
Sages in which the oil and air are brought 
together and from which mixed oil and 
air are discharged, Said discharge pas 
Sages being in communication with both 
of said first mentioned passages and a dis 
charge passage having an outlet disposed 
between the outlets of said circumferentially 
spaced discharge passages and communicat 
ing with said first mentioned passage. 

4. A vacuum oil burning torch having in 
combination, means for supplying air under 
pressure above atmospheric pressure, means 
for supplying oil at atmospheric pressure, a 
plurality of passages having discharge out 
lets leading from the first mentioned means 
having enlarged portions, a plurality of pas 
:ages leading from said second mentioned 
means, respectively communicating with said 
enlarged portions, said enlarged portions con 
stituting discharge passages for said torch, 
whereby a plurality of spaced discharge pas 
sages for mixed oil and air are provided and 
a discharge passage for compressed air hav 
ing a discharge outlet disposed substantially 
centrally between the outlets of said dis 
charge outlets. 

5. A vacuum feed torch having in combi 
nation, an oil supply conduit, a member hav 
ing a central oil chamber therein communi 
cating with said conduit, said member hav 
ing a plurality of spaced air passages there 
in having discharge outlets, a compressed 
air supply conduit, a passage leading from 
said air supply conduit to each of said air 

3 

passages and smaller in cross sectional area 
than said air passage, a passage leading from 
each of said spaced air passages to said 
central oil chamber, and a passage for com 
pressed air having a discharge outlet dis 
posed between said discharge outlets of said 
spaced air passages whereby a vacuum is 
formed in each of said air passages and oil 
is drawn thereinto, and a torch is formed hav 
ing a plurality of discharge passages for 
mixed oil and air. 

6. A vacuum feed oil torch having in com 
bination, an elongated central conduit form 
ing an Oil passage, an outer conduit sur 
l'o inding said conduit ferming an annular 
passage for compresSed air, a member se 
cured to said conduits at One end thereof re 
spectively having a central passage communi 
cating with said central conduit and having 
a plurality of longitudinally extending pas 
sages communicating With said annular pas 
Sage, a discharge head secured to said mem 
ber having a plurality of circumferentially 
arranged passages therein having enlarged 
outer portions extending to the end of said 
head and having reduced portions extending 
to the inner end of said head and communi 
cating with said passages in said member, 
Said head also having a central chamber 
therein communicating with said central pas 
Sage in said member and said central conduit, 
Said head also having a small passage extend 
ing from the enlarged portion of each of 
said plurality of passages to said central 
chamber for the passage of oil, whereby mixed 
oil and air are discharged from the enlarged 
portions of each of said plurality of passages 
in said head. 

7. The structure set forth in claim 6, said 
head also having a passage extending there 
through between said plurality of passages, 
having an outlet end disposed between the 
outlets of said plurality of passages, and hav 
ing its inner end communicating with said 
passages in said member. 

8. A vacuum oil burning torch having in 
combination, means for supplying air under 
pressure above atmospheric pressure, means 
for supplying oil at atmospheric pressure, a 
plurality of passages leading from said first 
mentioned means having enlarged outlet por 
tions, a plurality of passages leading from 
said second mentioned means respectively, 
communicating with said enlarged outlet por 
tions, said enlarged outlet portions consti 
tuting the discharge passages for said torch 
whereby a plurality of oil discharge passages 
for mixed oil and air are provided, and a dis 
charge passage for air above atmospheric 
pressure having a discharge outlet disposed 
substantially centrally between said dis 
charge passages. 

9. A vacuum torch having in combination, 
a member having a plurality of spaced dis 
charge passages therein through which mixed 
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oil and air are discharged, means for produc 
.ing a partial vacuum in Said passages, a pas 
sage leading to each of said passages com 
municating ... with -an oil supply conduit, 

i5 whereby oil is drawn into said discharge pas 
: Sages, said discharge, passages, constituting 
the discharge passages for said torch, and 
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from which mixed oil and air are discharged, 
is and a discharge passage for said torch...for 
... discharging compressed air, disposed be 
tween said discharge passages. 
In testimony whereof Iaix my signature. 

WAYBURN E. JOHNSTON. 
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