(No Model.)

E. B. RAYMOND., )
0IL VAPORIZER AND BURNER, '

No. 514,870, Patented Feb, 13, 1894,

Wiin__essca , ‘ ¢ Inventor
CUaf.,Saruteny, ‘ By, , >

THE NATIONAL LITHOGRAFHING COMPARY,
©  WASHINGTON, D. G,




- UNTTED STATES

PatenT OFFICE.

EMMET B. RAYMOND, OF ST. LOUIS, MISSOURI ASSIGNOR TO GUS SIEVERS
AND A. R. LEE, OF SAME PLACE. :

OlL VAPORIZER AND BURNER.

SPECIFICATION forming part of Letters Patent No. 514,870, dated February 13,1884.

Application filed October 23,1893,

To all whom it may cbncern:
Beit known that I, EMMET B. RAYMOND, of

St.- Louis, State of Missouri, have invented.

cortain new and useful Improvements in Oil

5 Vaporizersand Burners, (patented in Canada

~ Deeember 4, 1893, No. 44,812,) of which the

" following is a full, clear, and exact deserip-

tion, reference being had to the accompany-
ing drawings, forming a part hereof.

10 - My invention relates toan improved oil va-
porizer and burner, and consists in the novel
‘construction, combination and arrangement
of parts hereinafter described and designated
in the claims. .

‘15 The object of my invention is-to provide a
very compact, simple and inexpensive appa-
ratus for burning crude petroleum and its
lighter products for industrial and domestic
purposes. :

20 A further object of my invention is to pro-
" videimproved means in burners of this elass,
for restricting the passage of vapor from the
generating chamber to each burner exit ori-
fice, whereby the vapor from the superheat-
25 ing chambers will flow to the said burner exit
orifices in a steady stream, and from said exit
orifices in a steady stream, thereby prevent-
ing, as far as possible,
sizo and force of the streams of vapor dis-
3o charged by said burner exit orifices.

A further object of my invention is to pro-
vide improved means for preventing the over-
heating of the generating and superheating
chambers of the burner. o :

In the drawings: Figurelisa sectional side
elevation of a burner constructed in accord-
ance with my invention, the section being
taken on the line #—ax of Fig.2. Fig.2 is an
inverted plan view of the burner. Fig.8isa

40 detail view in perspective of the flamespread-
ers or shields, and a portion of the supply pipe
to which they are afttached, detached from
the burner and inverted. Fig. 4 isa detail
sectional elevation enlarged, of one of the

45 burner exit nozzles, and its supporting parts.

Referring to the drawings, it ‘will be ob-
served that I have illustrated

buriier having four separate.exit nozzles 1,

irregularities in the

an improved-
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each supplied with vapor from a separate
heating chamber connected to a single gener- 50
ating chamber common to all.

Before proceeding with a further elucida-
tion of my invention, I desire to state that
my improved burner may be constructed with
but a single exit nozzle, superheating cham- 55 -
ber and generating chamber in the manner
hereinafter explained. The burneris prefer-
ably constructed of pipes and fittings that are
circular in cross-section, as herein shown.

2represent;sthegeneratingchamber,formed 60
of a coupling 3 that is substantially cross-
shaped in plan view into each of the four -
branches of which short pieces of pipes 4 are
threaded, and threaded upon the outer end of
each of said pipes is a T-coupling 5, having 65
a common plug 6 threaded into its outer end.

7 indicates the vertical portion of the sup-
ply pipe, the upper end of which isconnected
to the generating chamber, and the lower end
of which is provided with a common elbow 70
8, and a length of pipe 9.

The burner is to be placed in a fire-box or
combustion chamber of a stove or furnacein
the usual manner,and the pipe 9 is tobe sup-
plied with any common form of valve 10, 75
whereby the supply of oil to the burner may
be regulated.

The upper portion of the supply pipe 7 is
provided with screw-threads extending a con-
siderable distance from its upper end down- 8o
ward, and mounted upon this threaded por-
tion is a threaded nut 11 and two spreaders
orshields 12 and 13, and the upper end of said
pipeisthreadedinto thelowerside of the cross-
shaped coupling 8,and its upper terminal pro- 85 -
jects a distance upon the interior thereof.

Mounted upon the inner projecting end of
the pipe 7, within the cross-shaped coupling,
is a short horizontal supply and sediment
colleéting tube 14, so that the opposite ends go
of said tube project a distance within the
opposite short pipes 4, and so that the outer
periphery of said tube 14 is held at all points
out of contact with the adjacent walls of said
short pipes 4, thereby leaving a clear annular 95
space surrounding said tube for a purpose
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hereinafter mentioned. The upper end of
the supply pipe 7 is threaded into an aper-
ture formed in said horizontal tube 14. Said
tube 14 issupported in position solely by said
supply pipe. The upper end of the supply
pipe 7 is preferably flush with the inner sur-
face of said tube 14. A hole or aperture 15
is formed in the tube 14 ata point opposite
the remaining two short pipes 4, which are
connected to said cross-shaped coupling 3, for
a purpose hereinafter mentioned.

It will be observed that the spreaders or
shields 12 and 13 are superposed, and may be
securely clamped in position against the un-
der side of the cross-shaped coupling 3 by
means of thenut 11. The said spreaders are
provided with vertically aligned apertures 16
which are engaged by said supply pipe 7.
Said spreaders cross each other and are se-
cured together by means of said nut. The
outer ends of thespreaders are provided with
semi-cireular notches or recesses 17, which en-
gagedepending nipples ortubular projections
18 upon the under side of the T-couplings 5.
These projections haveannular flanges or pro-
jections 19 at or adjacent their lower termi-
nals, and the spreaders 13 engage said nip-
ples at points intermediate of said annular
projections and the lower side of said T-coup-
lings. By this construction the outer ends
of said spreaders are securely supported in
position and prevented from sagging during
operation. The spreaders 12 and 13 also act
as shields to prevent overheating of the gen-
erating and superheating chambers of the
burner, and should therefore be made of some
non-combustible material which will not fuse
when subjected to the heat of the burner, I
have found that pieces of sheet steel or iron
of the proper thickness afford very satisfac-
tory results in this particular, providing the
temperatureis kept within reasonable bounds,
By the above construction, I thus provide a
series of detachable spreaders or shields be-
neath the generating and superheating cham-
bers, and each having a support at its outer
end in addition to the support located be-
neath the cross-shaped coupling 8,

The outer end of each short pipe 4 is pro-
vided with internal serew-threads 20 and a
detachable partition 21 is provided with pe-
ripheral serew-threads, and located within
each of said short pipes with its serew-th reads
in engagement with the internal threads
thereof. This partition is in the form of a
flat disk, having upon its outer side a cen-
trally projecting integral nozzle 22, having a
central restricted orifice 23, and upon its op-
posite side said partition is provided with a
central cavity or recess 24 that is larger in
cross-section than said restricted orifice. The
inner end of the cavity 24 terminates in an
abrupt shoulder 25 surrounding the inner end
of said restricted orifice 23. The inner end
of said orifice 23 communicates with the cav-
ity or recess 24.
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The location of the partitions 21, as herein
shown, provides a scparate superheating
chamber 26 at the outer end of each short
pipe 4, and each in communication with the
common generating chamber 2 by way of a
restricted orifice 23,

Projecting upward within each superheat-
ing chamber 26 to a point some distance above
the plane of the bottom of the horizontal tube
14, and a slight distance below the plane in
which the restricted orifice 23 is located, is a
small vertical tube 27,

Asthe construction and connections of each -

superheating chamber are identical, 1 will
limit my description to one of them. The
tube 27 is screw-threaded upon its outer sur-
face from its upper end to a point at about
midway of its length, and is threaded within
the nipple 18 so that its lower end projeets a
distance below said nipple. Threaded upon
this lower end isa common elbow 28, and en-
gaging this elbow is a short horizontal pipe
29. This horizontal pipe 29 is turned inward,
so that it projects beneath the superheating
and generating chambers, and extends snb-
stantially parallel therewith. Threaded upon
the inner end of said pipe 29 is another com-
mon elbow 30, and detachably threaded in
this elbow is an exit nozzle 1, so that said exit
nozzle is located beneath one of the spreaders
or shields, and beneath a portion of the gen-
erating chamber and arranged to discharge a
jet of vapor upward into contact with said
spreader or shield.

As I consider the specific construetion of
the exit nozzle 1 to be of importance, I will
now describe the same.
erably made in the form of a plug having a
tapered serew-threaded portion 31, which
forms a tight-joint with the elbow 30 without
packing. Formed in the upper end of this
plug is a restricted vertical discharge orifice
or passage 32, terminating at its lower end in
a longitudinal bore or recess 33 that is con-
siderably larger in cross-section than the ori-
fice 32, and this bore or recess terminates at
its lower end in a still larger recess 34. By
the above construetion an abrupt annular
shoulder 35 is made to surround the lower
end of the said orifice, so that said orifice is
formed in a comparatively thin horizontal
body of metal, for a purpose hereinafter men-
tioned. "The discharge orifice 23 in the nozzle
22 of the partitions 21 should not be larger,
and is preferably smaller than the discharge
orifice 32 of the exit nozzles 1.

The operation is as follows: A small quan-
tity of suitable inflammable liquid is permit-
ted to run into the lighting-pan 36 (indicated
by dotted lines in Fig. 1), and lighted. This
liguid burns until the generating chamber 2
and the superheating chambers 26, and con-
tiguous parts, are thoroughly heated. The

regulating valve 10 is now to be opened, per-
mitting oil to flow by way of the supply pipe
7 into the horizoutal tube 14, whence it flows
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into the generating chamber 2 by way of the
opposite open ends of said tube and accumu-

lates in said generating chamber and in said

IO
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tube, until it reaches a height indicated by
the dotted line 37, as shown in Fig. 1, when
the overflow passes through the restricted
openings 23 of the partitions 21 into the su-
perheatingchamber. Undersome conditions
this overflow .of oil into the superheating
chambers will take place, while under other
conditions it will not. When it does, however,
the oil will aceumulate in said superheating
chambers to a point on a level with the plane
of the upper open end of the vertical pipes
and tubes 27. The oil contained in said gen-
erating chamber, and in said superheating
chambers, will be vaporized by contaet with
the highly heated surfaces thereof, and pass
in the form of vapor downward through the
pipes 27, elbows 28, short horizontal pipes 29
and elbows 30 to the exit nozzles.1. The va-
por escaping at the orifice 32 should then be

" lighted. The flame from the exit nozzles is
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thrown npward foreibly againstthe under side
of the spreaders or shields 12 and 13, and is
thereby thrown laterally, and thence passes
upward in contact with and around opposite
sides-of said generating and superheating
chambers. The supply of oil to the burner
should  be restricted within the generating
capacity thereof so asnot to overcrowd it, and
if this is doneit will be found that only vapor

will pass from the generating chamber 2 into,

the superheating chambers, and the results
will be very satisfactory, said superheating
chambers acting to thoroughly superheat the
vapor contamed therein and discharge a per-
fectly dry gas to the exit nozzles, in the man-
ner previously mentioned.

In burning cruder varieties of oil, the hori-
zontal tube 14 acts to collect the greater quan-
tity of sediment and impurities upon its in-
ner surface, from which said impurities may
be readily removed by detaching the adja-
cent end plugs 6 and partitions 21, or by de-
taching the adjaeent pipe 4, and the parts
carried thereby, from the cross-shaped coup-
ling 8. I have found that the spreaders or
shields 12 and 13 not only act to spread the
flame and protect the generating and super-
heating chambers from a too. intense heat,
but they also -act as spreaders to throw the
flame out laterally upon each side of the
burner in the form of lateral bodies of flame,
thereby bringing the discharged vapor and
flame more intimately in contact with the air,
and causing a more perfeet combustion than
would otherwise be had.

I find that under normal conditions my im-
proved burner operates without producing
any appreciable quantity of smoke. It is

practically smokeless after it is well under
way.

Heretofore in hydroearbon-burners, much
trouble has been experienced during opera-
tion by reason of the sediment and impuri-

ties of the oil passing from the generating
chamber to the exit orifices, and clogging the
same. This has been caused mainly, by rea-
son of the fact that no separate detachable
exit nozzles were employed, and by reason of
the further fact that in the majority of cases
the discharge openings were simply drilled
in the side of the burner pipe by means of a
common drill, and this has eaused a rough
burr or pro;ectlon upon the interior of said
pipe, which has acted as a sort of strainer or
obstruction for theoil and sediment, and such
sediment has collected around and in said
discharge openings and accumulated from
time to time until said openings have been
completely stopped.

The insertion of a pin, small wire, or other
device, for the purpose of cleaning the dis-
charge openings of burners constructed in the
manner just named, has afforded but tempo-
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rary relief, for the openings have rapidly filled -

up again upon the withdrawal of sueh pinor
other device.

In my improved exit nozzle, shou]d ,sedl-
ment in the exit orifice 32 accumulate, it may
be readily dislodged and forced downward
into the enlarged recess 33 by the simple in-
sertion of a common pin or small wire, there-
by leaving the said nozzle orifice in a clear
cond1t10n

By reason of the restricted discharge orifice
23 in the partitions 21, I have found that the
discharge of vapor to the superheating cham-
bers, and to the exit nozzles 1, is limited to
the capacity of said exit nozzles, so that only
such a limited volume of vapor can be dis-
charged into superheating chambers as can
readily pass to the atmosphere by way of the
discharge orifice 32 of said exit nozzles 1,and
with the result that each jet or flame will
burn very steadily and irregularities or fluc-
tuations in the size thereof durmOF operation
is prevented.

‘What I claim is—

1. In a burner, the generating chambel 2,
having within it a horlzontal supply and sedl-
ment eolleetmo' tube 14, the opposite ends of
which are open, in combination with an oil
supply pipe projecting within said chamber
and communicating with and supporting said
tube 14, substantlally as herein specified.

2. In -a burner,- a generating chamber,
superheating chambers, located on opposite
sides of a supply pipe connection and formed
of T-couplings & having nipples 18 upon their
lower sides, said nipples having annular pro-
jections 19, adjacent their lower ends, exit

nozzles connected to said nipples so as to dis-

charge flame upward beneath said chambers
and the spreaders 12, 13 having terminal re-
cesses 17 engaging said nipples, and sup-
ported intermediate of their ends by the oil
supply pipe of the burner, substantially as
herein specified.

3. In an oil vaporizer and burner, the com-
bination of the generating chamber, a super-
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heating chamber, a burner supported by said
superheating chamber and adapted to heat
both chambers, a detachable partition 21,
provided with peripheral serew threads, and
on its outer side with a centrally projecting
integral nozzle 22, having a centrally re-
stricted orifice- 23, and upon its opposite side
with a central cavity or recess 24, that is

larger in eross section than said restricted
orifice, substantially as herein specified.
In testimony whereof I affix my signature in
presence of two witnesses.
EMMET B. RAYMOND.
Witnesses:
E. E. LONGAN,
JNo. C. HIgDON.
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