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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 fives in locomotives, ete.
The torches are of two types, namely, the
pressure type in which the oil used is fed
under pressure, and the vacuum type inwhich
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 considex-
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 problem
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
distanee 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 1s 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
equally ‘and circumferentially spaced pas-
sages for discharging mixed o1l 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
following 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. 1is a view in longitudinal vertical
section through the torch;

Fig.2is 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-
ing the body member 1, into the forward end
of which is threaded the tube 2 forming the
alr supply tube, and through which passes
the tube 3 for the oil or fuel supply. The
member 1 has a rvegulating cock 4 therein
and has a coupling member 5 secured thereto
adapted to be connected with a hose or other
air 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 8 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 8. A tip member 14 is threaded into the
outer end of the head 13 and a short plug 15
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~ passage formed between tubes 2 and 8 which "
“is the passage. for the compressed air, and.

communicate with an ‘m'mlar pqsc'agc 15P
around the rear of member 14 in-

"1

~through the member 14 i

are-a plumhty of pussages 14P hav ing “their
and Lhw outer:
“portions which extend: for the ¢

o~
e}

"outer ends.’
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having a single central aperture 15* extend- - As the oil enters the passages 147 1t 1s struck

ing thereuhrouOh abuts the rear end of mem-

ber 14. The interior of tube 8 communicates

with the aperture 15* extending through plug m
15 and said aperture, at its outer end com-
municates with a vecess of large dinmeter

14> formed in the rear end of thé % tip meidber

14, Pissages 13* extend from the annular
fae)

extending
the block 13. It will be seen that the passage

15" 1s'in direct communication with the com- -

plesscd air passage. qu:tﬁndmo outhudV

inner ends of small diaiieter

of their length, of lurﬁol diameter. )

clined directionirito the outer portion of each

passage 14° communicating with the same’
qubstantlallv at'the shovlder formied between
The -

their ‘larger and smaller - diaimeters.
passages 14" are equally spaced circumferen-

“tlztlly about the axis of member 14 and Sald ‘

assagesare spaced & greater distance adial
g z-

Ay at their outer endé iﬂan attheir inner ehds»
so that said passages diverge toward their
A’passage 14° also extends from’
e 15" diagonally toward the outer-
end of member 14 and communicates with a1
small central* passage 14f disposed ‘substan-

the passage

tially-centrally or axially of the ‘member 14.

. A nozzle mémber 16 is shown having = slecve

16* fitting - on - the bleck - 18 and abuttmv_f

- against a flange on said block, which nozzle is

40

held in place by a set screw 17 extending -
-through sleeve 162 and contacting 'the block

13 1n a:groove 13" extending cn‘cumfﬂrentml—

*plied ’rhmmh the coupling 5

- end of passages 14" and’

ly thereabout.
In the operation of the torch, theair is snp

and the cock 4 is mmed to open position, the
air passes th;(moh an annular passage be-
tween tubes 9 and 3 ]mf) mﬂ passgige 15,
From herve the air passes through the small
pzwsaos into the
ad passages, where 1t expamh
as’ it ' discharges outwardly, forms a

portions of sa
and,”

~partial vactum in. sfa]d larger: poulons of

“the passages 14b.-
- Into recess 14~ and- p‘l‘SSﬂ(’e 15* and into the

This vacunm ex

- tube 8 to the valve controlled passage 6.

60

“tube 3.
¢ and Tito the Tecess 14 from whence it passes
5 throtigh the passages 14° into passages 14°.

[

The:degree of vicuum will be Chﬂhdy less in-
the tubg 3 owing to the friction of the in-'
duced curvent of m]

This vacuum
the oil from the oil reservoir L&

g projected

upwardly thIOUOh its “gapply conduait into

‘the miemiber 6 and outwardly through the
The oil passes through p%:ﬂoe 158

{from thc Dagidge 1560

A paq—
“sage 14% of compamtwely sinall dmmefer ex-
“ténds from the recess 141 out‘v‘zrcﬂy in an in- f;

jets w

‘the. (11@011&“0@61 mixtur
“enabled to rédch the inside portion of*this -
pirojected mixture to form ‘more perfect ¢om-

and member 11

Jarger

tends back”

resuits in

by the current of compr ressed air moving at

high velocity, is disintegrated thereby and
1xed therewith so that a mixture of air and
011 spray is projected from each of the pas-
sages 14>, 'This sprayed mixture is ignited
as it leaves the meimber 14 and the “fame
formed issues through the nozzle 16.
nozzle 16 is pro ovided with holes 16" through
v"ncb addwtlo‘ml air enters.. By Dromdmo a
p} arality of discharge passages 14°, instead
of.just one PAsIage, as has been the practice
i the priov art, it the compreqsed air ]et Pass-
ing through: my oné of the small-portions.of
@ passage 14 antermits or pulsates se that
1)(‘ vacuum is mmncﬁ(ﬂ'i'i‘ly “dropped, the
fiame will not be extinguishied as friel will be
supplied thivugh oné of the ether passiges
145, “Even it the interniittent iction tHould
otut # simultaneously in two’of ‘the passiges
£, Tuel would be supplied through the dther
ge to maifitain the fame. Tt is practi
y certain that all three of the’ mduunof
il rot intermit or drop thé vacuum at
the dame timeé so that the Pos sfblh:;y ‘of 'the
torch bnmo extinguishied by such intermit-
tent action i8 pmctmahy elimindted. It was
found that by projécting the mixture of oil

k¢

~and air from the cliéws ﬁeren’rmlly $paced

passages 14° that sufficient air did not réach
+he int euor'o;t tne prO]ected mlxturn z’md

Jnchn%tlon '§0" that” they dlveroe,
ng a large opéning at the center of
“Moré aii {rag thus

‘bustion.  Fven Wwith ‘the diverging: passages
it was found that it was" chiﬁcult for t]
side air to Teach the interior of the projected
mmtx e 'and fof thisredson, the air disch
ing passages 14f “and’ 14V ere P
Compress sed ““air is - thevefore diseldr'g
‘through the center orat the centsr of the
pr cted combus tﬂale mixture and this' air

Jmnshw an amp e quantity of ()\y%n to

form a perfect o .mbtsilon The “heat ‘re-
gulting from he flaine of the toreh 1s of a
very, hmh degree. .‘vtandald 100N “or " steel

vire' i/'ﬁl inch in diamieter
flame is instantly melted.

Thig an un-

“usually high degree of heat-and ‘an unusual

regult “for 2 vactum toreh.  The torm Tas
been"subjected to severe tésts and hag been
found to be unusually efficient and suceés ful
n practice. The torely operates just ag e
at high levels as at lower levels”and can’ be
uged 2t 2 distance of eighteen ov twenty: feet
above the oil level which is the’ Limit of 1hc

flexible™ connecbloncs dsually provided.

Tt willy of course, be undetstood, that

“various changes may be imade in tlie form;de-

tails, ‘wzanoement and” propo-tifms of the

Said.

Héld: 111 i he toreh

70

<«

90

106

105

110

115

126

p‘m% “without departing " fromi*the ‘scope

“of applicant’s mventlon, Whlch,'genemlly'1



10

15

20

26

30

40

45

50

60

65

1,605,334

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. T
What is claimed is:

1. A wvacuum 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 membeér 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 o1l 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
plurahity of passages having discharge out-
lets Teading from the first mentioned means
having enlarged portions, a plurality of pas-
sages 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 passdge 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-
rounding 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,
sald head also having a small passage extend-
Ing from the enlarged portion of each of
sald 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, o
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 vacuumn torch having in combination,
a member having a plurality of spaced dis-
charge passages therein through which mixed
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-o0il and air are discharged;means for produc--

wing a-partial vacuum in sald passages, a pas-:

-sage: leading..to each of-said passages com- .
»mumcatmo ~with".an -.eil - supply conduit,
~whereby ol is drawn into:said discharge pas-
~sages, said- discharge. passages.. constltutmw

thedischarge” passages for: said torch.v,lnd' :

frony Wthh mixed-oit and alr are dlsoh‘u aed,

«and-a discharge. passage. for said torch- “for
discharging. - compressed -air,. disposed ‘he-
tween said d1soharoe passages.

. In testimony Whereof I affix my slgnature.v

“WAYBURN E.JOHNSTON.

10



