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No. 774,747,

UNITED STATES

Patented November 15, 1904,

PATENT OFFICE.

THOMAS B. FERGUSON, JR., OF BROOKLYN, AND EDGAR R. BRUSH, OF
NEW YORK, N. Y.; SAID BRUSH ASSIGNOR TO SAID FERGUSON, JR.

PETROLEUNM=-BURNER.

SPECIFICATION forming part of Letters Patent No. 774,747, dated November 15, 1904.
Application filed June 24, 1902, Renewed June 30, 1903. Serial No. 163,818, (No model.)

To all whom it may concern.:

Be 1t known that we, THOMAS B. FERGUSON,
Jr., residing in the borough of Brooklyn, in
the county of Kings, and Epcar R. Bruss,
residing in the borough of Manhattan, in the
county of New York, city and State of New
York, both citizensof the United States, have
invented an Improvementin Petroleum-Burn-
ers, of which the following 1s a specification.

Our invention relates to an improved pe-
troleum or hydrocarbon burner or heater
adapted foruse in stoves, furnaces, orranges,
and the same 1s an improvement upon the de-
vice shown and described in the application
of sald Thomas B. Ferguson, filed May 25,
1901, Serial No. 61,845, and duly allowed
March 28, 1902.

The object of ourinventionisto confine and
increase the heating of the hydrocarbon vapor
and commingled air and to be able to intro-
duce and commingle therewith water to be

~ vaporized.

In carrying out our invention the hydro-
carbon fluid is vaporized by the heat of the ap-
paratus in transit, and said vapor is delivered
to be burned by meansot aregulatable needle-
valve, and the several parts of the apparatus
oolng to make up the burner provide in-

creased spaces and channels or passage-ways.

for the vapor for the ingress of air and in
which the same is momentarily held and raised
to a high heat before passing to the part of
the apparatus to be burned, and the associated
parts and the proportions thereof aresoregu-
lated as to produce a greatdegreeof efficiency
and consequent heat of the burning vapor.

The device is of comparatively simple con- |

struction, 1t 1s easily started and kept going,
and the supply of vapor and commingled air
as well as the supply of water to be vaporized
are readily regulated and controlled in their
proportionate relations to one another so as
to produce the desired result. _

In the drawings, Figure 1 represents by a
vertical section and partial elevation the sim-
pler form of our invention. Kig. 2 represents
by a vertical section and partial elevation the
complete or preferred form of our invention.

casting sits upon these standards «'.

with the parts hereinafter called the *‘upper
annulus” and " annulus-cap” removed. Fig.
4 is a sectional plan at the line z # of Fig. 2.
Fig. 5 1s a plan and partial section substan-
tially below the line v y—that 1s, with the
separable portions removed: and Kig. 6 1s a
sectional plan below the line z z of Fig. 1.
The metal base ¢ 1s preferably recessed, 1s
provided with supporting-feet, and at oppo-
site points is constructed with integral stand-
ards @', the upper ends of which are pref-
erably of reduced diameter. An integral
This
casting is of circular form and comprises a mix-
ing tube-section 6 at the central portion, an
Interior flange 92, projecting from the tube-
section, lugs O' at opposite points formed as
projections of the tube-section and recessed
on the under side to sit upon the upper ends
of the standards ¢'. This integral casting is
provided with a bottom portion §* and with
staggered offset flanges 3 4 or edges and in-
ternally with rims 5 6, the rim 5 being a sub-
stantial prolongation upon the inner surface
of the flange 3 and the rim 6 raised from the
bottom of the casting. These rims create
within the casting annular channels, the one
between the flange 4 and the rim 5 and the
other between the flange 3 andtherim 6. An
inlet water-pipe 7 passes through the flange 4
and an ex1t water-pipe 8, preferably of slightly

larger area, enters the bottom §* of the cast-
ing in the channel between the flange 3 and

the rim 6, and the flange 5 1s preferably per-

forated at one or more places in proximity to

the exit water-pipe 8.

We provide a tapering annular body in two
parts ¢ ¢. Each of these parts is an integral
casting provided with flanges 9, by which
these two parts ¢ ¢ are secured together by
bolts. These parts surround the tube-section
b. They are provided with interior horizon-
tal ring flanges 10 11, and the structure is
provided with supporting-feet 12, resting upon
the bottom §° of the previously - described
structure. This two-part tapering body ¢ ¢
1s provided with vertical ribs 13 - pairs at
opposite points, and the ring flanges 10 are

Fig. 3 1s a plan of the parts of the burner | notched for tie-rods hereinafter described.
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We employ a erid ¢, composed of bars or
plates connected by a ring, the same being an
Integral casting fitting around and resting
upon the outer surface of the tapering annu-
lar body ¢ ¢/, and outside of this grid, par-
tially covering the same and resting thereon
and also within the flange 4, is an annulus ¢,
having short interior flanges 14 at intervals,
said flanges bearing upon the upper surface
of the grid-bars and the lower edge of its
flange bearing upon and within the flange 4.
Another grid, 7, closely resembling the orid
¢, but inverted in position with reference to
the grid d, sits over and rests upon the annu-
lus ¢, and an annulus ¢ of offset cross-sec-
tion surrounds the upper portion of and rests
upon the grid 7~ There is therefore a circu-
lar and unbroken edge and surface to the an-
nulus ¢ and to the under portion of the annu-
lus ¢, and said parts are preferably separated.
and beween the same and the bars of the orid
J there 1s formed an exit from within the
parts hereinbefore described, through which
the hydrocarbon vapors and commingled air
pass to be burned.

The annulus-cap / of cancavo-convex form
1s shown 1n Kig. 2 in the complete form of
our Invention, for the reason that it is possi-
ble under certain circumstances and condi-
tions to dispense with the annulus-cap /4 and
to use only the structure shown in Fig. 1.
With the structure shown in Fig. 1 the vapo-
rized carbon and commingled air burn between
the annulus ¢ and the under edge of the an-
nulus g, as well as up through the center of
the grid /and annulus ¢, while in the struc-
ture Fig. 2 there is no flame at the central
portion within the annulus-cap 4, but all of
the flame 1s between the annulus ¢ and the
under edge of the annulus ¢, as will be here-
1natter more particularly described.

We employ auxiliary standards z ', which
are shown especially in Figs. 1, 2, 4, and 5.
The lower ends of these standards rest upon
the interior flange 2 of the tube-section & and
they extend up to the under surface of the
head %, and tie-bolts 15 16 pass through the
lower portions of the head £ at opposite sides,
through the upper portions of these standards
27, between the lower portionsof these stand-
ards and the inner surface of the tube-section

b, and extend down through the metal base «,-

the nuts of said tie-bolts bearing against the
under surface of the base «. These tie-bolts
hold firmly together as a rigid structure the
base «, standards ', the integral casting hav-
Ing as a part thereof the tube-section 4 and
lugs ', the auxiliary standards 2 ¢, and the
head %, and the parts ¢, ¢, d, ¢, 7, 7, and % are
all independent of said connected parts and
fit upon and around said partsin their respec-
tive relations and positions.

The pipe / comes from a source of supply
of hydrocarbon to be vaporized and connects
with the pipe sz. This pipe 7 extends up-

74,747

ward through the head % at one side, over and
around the curved upper end of the head, and
down through the opposite side of the lower
portion of the head % and connects with the
case n, torming the vapor-chamber, so that
the bent pipe 7 is within the tube-section .
the partse ¢', and also within the gridsd 7, and
the annulus ¢, ¢, and £2. This case or vapor-
chamber# 1s provided with a removable nipple
17, needle-valve and stem o, screw-plug 18,
a packing-gland 19, and a rod 20 for actu-
ating the needle-valve and stem. This vapor-
chamber and the parts connected therewith
closely resemble similar parts shown in the
application hereinbefore referred to, except
that 1n the present case the needle-valve and
stem o are of peculiar form—that is, the upper
end where 1t passes through the removable
nipple 17 is tapering. Thelower end is ¢ylin-
drical and parallel-sided and is received and
guided in a channel formed in the base of the
case or vapor-chamber 7, and there is a guide
21 1n the lower portion of the removable nipple
17, receiving a parallel-sided portion of the
needle-valve and stem and guiding the same
therein. '

Where the rod 20 engages the needle-valve
and stem the same is provided with a slotted
portion ¢, and a screw passes through this
slotted portion into the end of the rod ¢ at one
side of the center of said rod, so that when
the rod is turned the screw acts to raise and
lower the needle-valve, so as to close or open
the aperture in the removable nipple 17.

The central portion of the burner is open
for the vapor and commingled air, and the
lower portion of the burner below the lower
edge of the tube-section & is also open for the
circulation and free admission into the burner
of air to commingle with the vapor that es-

capes up into the burner through the aperture

1n the nipple 17.

The outer surfaces of the parts ¢, 4, and 3
are cooler than the inner portion of the burner.
Consequently there is a circulation of air over
the upper surfaces of the annulus ¢ down
within and between the same and the grid 4,
the air passing through the bars of the grid
ancl passing down within the inner surface of
the flanges 3 4, beneath the tapering annular
body ¢ ¢, and up within and between the same
and the tube-section ) into the center of the
burner, where said air also commingles with
the vapor and passes up, and in the formshown
in Kig. 1 this combined vapor and air pass
out between the bars of the grid and beneath
the edgesot theannuluseand g and up through
the center of the grid # and annulus ¢, burn-
ing with a bright blue flame at both places,
the central flame being in the form of a body
of fire and the flame between ¢ and ¢ in the
form of a ring of fire. The heat and presence
of these flames keep the pipe 7 hot, so that
the hydrocarbon fluid coming through the

pipe /[ from a source of supply is vaporized
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readily and passes down into the case or vapor-
chamber 7. ' | |

~ In starting the burner it is advantageous
and substantially necessary to saturate the as-
bestos 22 on the surface of the recessed metal
base @ with some hydrocarbon fluid and to
set fire thereto, so as to heat up the lower por-
tion of the burner, including the case or va-
por-chamber and the pipe 2, to start the vapo-
rization of the hydrocarbon fluid. The heat
of the burner is increased and the character

of the flame thereof altered by the addition to |

the burner of water supplied by the inlet wa-
ter-pipe 7into the center of the integral cast-
ing supporting upon the standards ¢’. This
water enters through the flange 4, is deposited
1n the channel formed between the said flange

and the ring 5, where the heat of the parts

converts the water into vapor. This water is
supplied in regulatable quantities, and should
1t be supplied faster than it can be vaporized
it fills the channel between the flange 4 and
the rim 5 sufficiently to escape through the
perforations in the rim 5 down into the chan-
nel formed between the flange 8 and the rim
6, where, 1f not vaporized, it escapes, and, in
tact, all the surplus water escapes by the exit
water - pipe 8. The vaporized water com-
mingles with the downflowing currents of air
hereinbefore described and which are con-
tained 1n the inclosed and heated portions 4, 4°,
3,4, e, d,and ¢ ¢, commingling with the heated
hydrocarbon vapor and air, all burning to-
gether 1n the simpler form of the invention,
Fig. 1, in the central portion of the grid £
and around the grid 7, between the annulus ¢
and the lower edge of the annulus ¢, or, in
the complete and preferred form of the in-
vention, between the upper edge of the annu-
lus ¢ and the under edge of the annulus g in
the form of a ring of flame. The addition of
the water-vapor changes the color of the flame

from a blue or Bunsen  flame of commingled |

hydrocarbon and air to a bright orange-red
flame, either of the flames being substantially
perfect combustion and not leaving upon any

- adjacent surfaces contacted therewith any
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05 series of passage-ways communicating within

1tself.

soot or deposit whatsoever.
produced within the closed part of the burner
Increases the movement and circulation of the
commingled vapors and air, and consequently
the force and extent of the lame, and in a sense
augments the efficient draft of the burner,
causing a hotter fire. The presence of the wa-
ter and the evaporation thereof into water-
vapor also have a tendency to keep the outer
portions of the closed part or chamber cooler
than would otherwise be the case.

The office pertormed by the annulus-cap of
concavo-convex form sitting over and upon
the annulus ¢ is believed to be peculiar in
The upper edge of this annulus ¢ is
provided with notches. Consequently when
the cap A sits thereon these notches form a

out

or vapor - chamber 7.

The water-vapor

3

the cap from one side of the annulus ¢ to the
other, and the effect or operation of this struc-
ture 1s to cause currents of air to rise within
the said cap 4, beneath the outer edee or rim
thereof, which passthrough the passage-ways,
between said cap and the upper edge of the
annulus g, and down between the inner por-

tion of the cap /A-and the grid #and through

the bars of the grid to commingle with the
lowing vapor to be burned between the
edges of the annulus ¢ and the lower edge of
the annulus ¢, and at the same time air passes
down through the central opening or aper-

i+ ture of the annulus-cap 4 to commingle with

the same vapor and not only perfecting com-

bustion, but increasing the size and capacity
of the flanie.

T'he case or vapor-chamber 7 is supported

‘1n part by its central portion resting upon the

metal base ¢ and the packing-gland 19 rest-
ing upon the rim of said metal base and by
the support furnished through the pipe m as
the same passes through the devices going to
make up the burner and through the head 7;
but we have shown in Fig. 6 and prefer to em-
ploy lugs 23, formed as parts of the standards
@', and screws 24, passing through these lugs
and bearing against opposite sides of the case
These screws serve
largely to prevent any lateral motion of the
case or vapor-chamber, as well as assisting
in supporting the same in position.

We claim as our invention—

1. In a petroleum-burner, the combination
with a base and integral standards formed
therewith and a case or vapor-chamber and
pipes for hydrocarbon vapor, of an integral
casting having an open center adapted to fit
upon and be supported by the standards of
the base, an auxiliary standard adapted to rest
upon the integral casting, a head carried there-
by and over which the pipe for hydrocarbon
uid extends, and tie-bolts passing through
the head, through the auxiliary standard and
within the center of the integral casting and
connecting with the metal base, substantially
as set Torth. .

2. In a petroleum-burner, the combination
with a base and integral standards formed
therewith, and a case or vapor-chamber and
pipes for hydrocarbon vapor, of an integral
casting having an open center adapted to fit
upon and be supported by the standards ot
the base, an auxiliary standard adapted to rest
upon theintegral casting, a head carried there-
by and over which the pipe for hydrocarbon
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fluid extends, tie-bolts passing through the

i head, through the auxiliary standard and

within the center of the integral casting and

connecting with the metal base, and devices

surrounding the head andauxiliary standards

and the hydrocarbon-fluid pipe and setting

into and supported by theintegral casting and
together forming passage-ways for hydrocar-

4

_bon vapor and commingled air, and a place at 130
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which the same may burn, substantially as set
forth. |

3. In a petroleum-burner, the combination
with a base and integral standards with re-
duced upper ends, a case or vapor-chamber
and pipe for hydrocarbon fluid and vapor of
an integral casting adapted to sit upon and be
supported by the standards of the base and
which casting comprisesan open-center tube-
section and interior flange, a bottom portion
and lugs with recessed under surfaces, stag-
cgered offset langes forming the periphery of
the integral casting and rims within the same
at different levels, substantially as set forth.

4. In a petroleum-burner, the combination
with a base and integral standards with re-
duced upperends, acase or vapor-chamber and
pipe for hydrocarbon fluid and vapor, of an
integral casting adapted to sit upon and be
supported by the standards of the base and
which casting comprises an open-center tube-

section and interior flange, a bottom portion

and lugs with recessed under surfaces, stag-
ogered offset flanges forming the periphery of
the integral casting and rims within the same
at different levels, and an inlet water-pipe ex-
tending through the uppermost offset flange
and an exit water-pipeentering the bottom of
the case between the lowermost flange and the
inner rim and the uppermost rim perforated
adjacent to the exit water-pipe whereby be-
tween said flanges and rims receptacles or
channels are formed for water admitted into
said casting and for the overflow thereof, sub-
stantially as set forth.

5. In a petroleum-burner, the combination
with a base and integral standards with re-
duced upper ends, a case or vapor-chamberand
pipe for hydrocarbon fluid and vapor, of anin-
tegral casting adapted to sit upon and be sup-
ported by the standards of the base and which
casting comprises an open-center tube-section

and interior flange, a bottom portion and lugs

with recessed under surfaces, stagoered offset
flanges forming the periphery of the integral
casting and rims within the same at different
levels, and auxihiary standards at opposite
points in the center of the burner with their
lower ends resting upon the interior flange of
said integral casting, a head supported by
sald standardsand over the upper end of which
the hydrocarbon-vapor pipe extends, and tie-
bolts passing through said head, through the
upper portionsof said auxiliary standardsand
down through the base for connecting the
parts together, substantially as set forth.

In a petroleum-burner, the comnination
with a base and integral standards with re-
duced upper ends, a case or vapor-chamber and

pipe for hydrocarbon fluid and vapor,of an in-

tegral casting adapted to sit upon and be sup-
"’)01ted by the standards of the base and which
casting comprises an open-center tube-section
and interior flange, a bottom portion and lues

with recessed under surfaces, staggered o tset

[T e T
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flanges forming the periphery of the integral
casting and rims within the same at different
levels, and atapering annular body in two con-
nected parts received within and resting upon
said integral casting and surrounding the tube-
section thereof, a grid surrounding said ta-
pering annular body and resting thereon, an
annulus surrounding said grid and received
within the uppermost flange of said integral
casting and supported by said parts, whereby
an open-center structure or chamberis formed,
exteriorly closed or shut off and in which
the hydrocarbon vapor and entering air may
commingle and become heated before being
burned.

7. In a petroleum-burner, the combination
with a base and integral standards with re-
duced upperends, acase or vapor-chamber and
pipetor hydrocarbon fluid and vapor, of anin-
tegral casting adapted to sit upon and be sup-
ported by the standards of the base and which
casting comprises an open-center tube-section
and interior flange, a bottom portion and lugs
with recessed under surtaces, staggered offset

anges forming the periphery of the integral
casting and rims within the same at different
levels, and a tapering annular body in two con-
nected parts received within and resting upon
sald integral casting and surrounding the tube-
section thereof, a grid surrounding said ta-
pering annular bodV and resting thereon, an
annulus surrounding said grid and received
within the uppermost flange of said integral
casting and supported by said parts, whereby
an open-centerstructure or chamber is formed,
exteriorly closed or shut off and in which
the hydrocarbon vapor and entering air may
commingle and become heated before being
burned, a grid f of bars or plates and a con-
necting-ring resting upon and supported by
sald annulus and an annulus ¢ surrounding
and resting upon said grid £, the openings be-
tween the bars or plates of the grid 7 forming
passage-ways for the hydrocarbon vapor and
commingled alr to pass to be burned between
the lower edge of the annulus g and the upper
surface of the annulus beneath the same and
in the center of the grid #and annulus ¢, sub-
stantially as set forth.

8. In a petroleum-burner, the combination
with a base and integral standards with re-
duced upper ends, a case or vapor-chamber and
pipe for hydrocarbon fluid and vapor, of an
integral casting adapted to sit upon and be
supported by the standards of the base and
which casting comprises an open-center tube-
section and interior flange, a bottom portion
and lugs with recessed ander surfaces, stag-
gered offset anges forming the perlphery ot
the integral casting and rims within the same
at different levels, a tapering annular body in
two connected parts received within and rest-
ing upon sald integral casting and surrounding
the tube-section thereotf, a grid surrounding

-said tapering annular body and resting there-
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on, an annulus surrounding said grid and re-
ceived within the uppermost ﬂanﬂre of said in-
tegral casting and sapported by said parts,

whereby an open-center structure or chamber
1s formed, exteriorly closed or shut off and in
which the h_yd rocarbon vapor and entering air

may commingle and become heated before be-
ing burned, a grid 7 of bars or plates and a con-
necting-ring resting upon and supported by
the upper annulus an annulus ¢ surrounding
and resting upon the grid # and having in its
upper edﬂ'e q series of notches, and an annu-
lus-cap A of concavo-convex form setting over

the annulus g and the grid £, substantially as

and for the purposes set forth.

9. In a petroleum-burner, the combination
with a base and integral standards with re-
duced upper ends, acase or vapor-chamber and
pipe for hydrocarbon fluid and vapor, of an
integral casting adapted to sit upon and be
supported by the standards of the base and
which casting comprises an open-center tube-
section and interior flange, a bottom portion
and lugs with recessed under surfaces, stag-
gered oftset flanges forming the perlphery of

=the integral casting and rims within the same

at different levels, auxiliary standards at op-
posite points in the center of the burner with
their lower ends resting upon the interior
flange of said integral casting, a head sup-

‘ported by sald standards and over the upper

end of which the hydrocarbon-vapor pipe ex-

- tends, tie-bolts passing through said head,
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throucrh the upper portions of said auxﬂlary
standards and down through the base for con-
necting the parts together, and devices sur-
rounding the auxiliary standards and hvdro-
carbon-vapor pipe, setting into and supported

by theintegral casting structurs and therewith

forming a substantially closed chamber with
tortuous passage-ways in which the hydrocar-
bon vapor and entering air are thoroughly

commingied, heated and momentarily arrested-

before passing out to be consumed, substan-
tially as set forth.

10. Ina petroleum-burner, the combination
with a base and integral standards with re-
duced upper ends, a case or vapor-chamber and
pipe for hydrocarbon fluid and vapor, of an
integral casting adapted to sit upon and be
supported by the standards of the base and

- which casting comprises an open-center tube-
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section and interior flange, a bottom portion
and lugs with recessed under surfaces, stag-
gered oﬂset flanges formmcr the perlphery of
the integral casting and rims within the same
at different levels, auxiliary standards at op-

posite points in the center of the burner with

their lower ends resting upon the interior
flange of saild integral casting, a head sup-

_ ported by said standards and over the upper

end of which the hydrocarbon-vapor pipe ex-
tends, tie-bolts passing through said head
through the upper portions of sa,id auxiliary
standards and down through the base for con-

|-

o

necting the parts together, devices supported
by said associated parts and also surr ounding

the standards, the head and the hydrocar bon-— |

vapor pipe and forming both central and lat-
eral discharge passage-ways for the commin-
gled hydrocarbon vapor and oil to be burned,
substantially as set forth.

70

11. Ina petroleum-burner, the combination

with a base and integral standards with re-
duced upper ends, a case or vapor-chamber
and pipe for hydrocal bon fluid and vapor, of
an 1ntegral casting adapted to sit upon and
be supported by the standards of the base and
which casting comprises an open-center tube-
section and interior flange, a bottom portion

and lugs with recessed. under surfaces,. stago-

gered oftset flan ges forming the periphery of
the integral casting and rims within the same
at different levels, aumhaly standards at op-

75

30

posite points in the center of the burner with 85

their lower ends resting upon the interior
flange of said integral casting, a head support-
ed by said standards and over the upper end
of which the hydrocarbon-vapor pipe extends,

tie-bolts passing through said head, thmmh go

the upper portions of sald aumhary stand-
ards and down through the base for connect-

Ing the parts t owethel and devices surround-
ing the auxﬂmry standards and hydrocarbon-
vapor pipe, setting into and supported by the
integral casting structure and therewith form-
ing a substantially closed chamber with tor-
tuous passage-ways in which the hydrocarbon
vapor and entering air are thoroughly com-
mingled, heated and momentarily arrested he-
tore passing out to be consumed, and devices

95
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supported by said combined structure and

alsosurrounding the auxiliary standards, head

“and hvdroca,rbon -vapor pipe and. proxrldmo‘

lateral discharge-apertures for the commin-
oled hvdroca,rbon vapor and air to be burned,
and also passages for air through the center
and internally to commingle w1th sald mate-

105

rials to be burned to insure the most perfect

comoustion, substantially as set forth.

12. In apetroleum burner, the combination
with a base, a case or vapor- chamber therein,
a pipe for vaporizing hydrocarbon fluid and
delivering the same to said chamber, and
means for regulating and controlling the dis-
charge of said vapor, of devices entering into
the burner structure and arranged to provide
a mixing tube-section to receive the hydro-
carbon vapor and entrained air, also to pro-
vide an annular water-chamber and tortuous
passages in which the vapor from said water
1s mixed with air and delivered to the mixture

from the mixing tube-section, substantially as
set forth.

- 13. Inapetroleum-burner, the combination

of devices. for vaporizing hydrocarbon fluid,

means for regulating and controlling the dis-
charge thereot, devices of annular form pro-
Vldmcr a mrcumferentml opening for the en-

trance of air and tortuous passages tor the

LIO
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progressive circulation and heating thereof to
be commingled with the hydrocarbon vapor,
and means providing for the entrance of water
to be vaporized and commingled with the air
and hydrocarbon vapor, substantially as speci-
fied.

14. In an apparatus for vaporizing hydro-
carbon preparatory to burning the same with
un admixture of alr, and In combination, a
closed chamber for the hydrocarbon and in
which the same 1s vaporized, parts forming a
heat zone for the combustion of the vapor ob-
tained from said hydrocarbon with air, parts
forming a cooler zone above said heat zone,
ancd a part forming a division between the

|

same, parts forming a cooler zone below the

orhimasrt ' L g el

74,747

heat zone and through which zone the air and
vapor pass and are mixed, said closed chamber
passing.-up over and returning down through
the respective zones within and between said
parts for tempering the heat of said chamber
so as to prevent carbonization of the hydro-
carbon, and a delivery-burner below the low-
ermost cooler zone and with which said closed
chamber 1s connected.

Signed by us this 16th day of June, 1902.

T. B. FERGUSON, Jr.
EDGAR R. BRUSH.
Witnesses: |

(E0. T. PINCKNEY,
. T. HAVILAND.
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