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To all whom it may concern: . _
Be it known that I, Jomx N. LmacH, a c1tl-
zen of the United States, residing at Mel-
rose, in the county of Middlesex and State of
Massachusetts, have invented certain new
and useful Improvements in Burners, of
which the following is a specification, reier-
ence being had therein to the accompanying
drawings, which form a part thereot. '
My invention relates to hydrocarbon burn-
ers, and more particularly to that type
thereol especially adapted to consumne vapors

or gases venerated {rom kerosene oil or other

of the heavier hydrocarbons, and for use on

5 automobiles. |

The main object of the invention is to pro-
vide a burner wherein the vaporizer pipe or
pipes will be so inclosed and maint ained ab
o high temperature throughout, as 10 avold
the chilling of the vapors therein priorto the
admixture thereof with the atmospheric air
and the introduction of the mixture to the
mixing chamber. - -

A further object is to provide a structure
whereby the end or ends of the vaporizer or
vaporizers may be projected beyond the
burner plate to permit the distancing of the
discharge nozzle or nozzles from the mixing
tubes sufficiently to secure the proper mix-
ture of the vapors therefrom and the atmos-
pherie air, and yet be heated to a point adja-
cent to the nozzle or nozzles by a flame 1m-
pinging thereon and beyond that point irom
the combustion chamber without contami-
nating the air prior to its mixture with the
vapors discharged {from said nozzle or nozzies.

A still further object 1s to proviae a struc-
ture wherein the parts adj
charge nozzle, or nozzles will be readily ac-
cessible to permit the cleaning of said noz-
zles, and the starting ol the burner.

A still further object is to provide a burner
comprising a primary burner plate or toreh,
and a secondary burner plate, or main burner,
wherein the former plate will be formed so as
to provide a central elongated trough to

facilitate the initial generation of vapors 1.

its individual vaporizer, which trough will
be readily accessible from the exterior ol the
burner casing. '-

A still further object is to provide a burner

wherein the mixing chamber of the primary

burner will extend radially or longitudinally
of the main burner plate to constitute a par-

tion; Yig. 2 18 &
broken away to disclose the main burner

oining the dis- | the several views.

yar- | which the mixture 18
beneath | primary burner mixing chaniber.

said plate into a plurality of independent
| mixing chambers.

A still further object is to provide means

whereby the closed bottom of the burner

casing is so reinforced and secured in place as
to prevent a ratthng or whistling thereby

GIL

when the burner is used on steam carriages.

A still further object is to provide simple
means for draining the primary burner mix-
ing chamber. '

A still further object is to provide means
for cleaning the discharge nozzle of the pii-

mary burner vaporizer which will avoid a
torsion strain on the needle point of the.

cleaner rod. And a still further obiect 1s to

provide a burner which will be stmple In de-
sign and Inexpensive L0 manuiacture.

The invention consists in the novel fea-

‘turesof construction and combination ot parts
Thereinafter set forth and described and more
fpm‘tlc":_ﬂ_arly pmnte.d out in the claims heveto

appended.

- 3 »

Referring to the drawings: Figure 1 1s a

plan view of a double mixing chamber burner

embodying the preferred form of my inven-

' front elevation thereof

nlate casting and the manner of attaching
the edee of the bottom, and the bottom of the
outer casing thereto; Fig. 3 is a section on the
line 3—3 of Fig. 2; Mg, 4 is a section on the

line 4—4 of Fig. 3 and Fig. 5 is a plan view of.

s modified form of my invention, the main
burner plate being broken away to disclose

‘the arrangement of the parts adjacent to the
‘mixing tubes therefor. -

- Like letters refer to like parts throughout
Tn the form of my invention shown in Iigs.
1 to 4 inclusive, « indicates a corrugated

‘burner plate which is preferably cast of 1101
with an outer wall ¢/ having a bottom fiange

a?, a plurality of studs ¢ ¢* disposed at clit-
ferent points beneath said plate, and a dia-
metrically extended partition !, dividing the

space within said plate casting into two inde-

pendent mixing chambers, the forward up-

per part of said partition being forked as

shown in Fig. 4 to form the walls of a mixing

' chamber ¢® having no communication with

either of the main burner mixing chambers,
for the primary burner plate b. A duct &’ 18
cast integrally with said partition ¢* through
discharged into said

The said
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forked portion projects beyond the burner
plate @ and carries a frame adapted to project
beyond the burner casing which frame with
1ts hood forms an auxiliary inclosed chamber
heated from or in
combustion chamber of the burner, inclosing
the ends of the vaporizer or vaporizers ad-
joining the discharge nozzle or nozzles there-
of, and will be more particularly deseribed
hereinafter. A plurality of saw cuts form
the burner openings in the plate a which
nlate constitutes the secondary or main
burner plate. Closing the nixing chamber

at @’ 1s a corrugated burner plate b constitui- _

Ing the primary burner plate or torch, having
side flanges 0" whereby it is secured by

-screws or otherwise to the casting o, and a
central depressed portion 3 forming a trough

for alcohol or other agent for heating the
vaporizer to produce the initial charge of va-
por for the primary burner plate or torch b
Inclosing both plates ¢ and b and extending
thereabove to form a combustion chambenr
common thereto is an outer casing _
ably comprising parallel sheet iron walls ¢ ¢
and an intervening packing of asbestos o
other material non-conductive of heat, ¢
A bottom d also of sheet iron, completely
closes the bottom of the casting forming the
plate @ and the mixing chamber thereunder,
excepting an opening provided for the duct
a’.  This bottom sheet is hrmly secured with
relation to the burner plate ¢ by screws d’ or
other means in conjunction with the studs g
and the flange ¢*, which screws being dis-
posed at divergent points, serve to prevent
or break up those vibrations which result in
that roaring or whistling common to burners
used on steam carriages. I utilize one of
these screws, see d?, as a means for draining
the primary burner or torch mixing chamber
a’ by merely extending the screw hole en.
tirely through the partition ¢! into said
chamber, and using a screw of suflicient,
length to effectively plug this hole.
edges of the bottom d and the lower edge of

- the burner casing, are further secured to the

o0

0O
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Hlange a? thereof,

sald casting by being crimped about the
as shown, such however, be-
Ing a mere detail of construction and non es-
sential to this invention.

The end of the casting forming the mixing
chamber ¢® and the burner plate b protruding
beyond the inclosing casing, are entirely
housed in by a frame ¢ and a (preferably re-
movable) hood. The said frame has
tion ¢’ projecting through an opening in the
casing ¢ and opening into the combustion
chamber, and a portion pro Jjecting outwardly
beyond said casing, the upper portion of the
walls of which are provided with s flange ¢?
by means of which the frame is riveted or
otherwise secured firmly in place relatively

to the casing ¢. The lower portion of said

65 frame beyond said casing is flared outwardly

communication with the

rizer is adapted to pass.

prefer-

plate.

921,850

Cand downwardly as at e, and the bottom of

the auxiliary chamber so formed is closed by
a bottom plate, as et extending from each
sald flared portion to, and forwardly thereof
t0 a point conterminous with the projecting
end of the walls of the g
torch mixing chamber. The extremity of
the walls of the mixing chamber & CATITIES
or has cast integrally therewith, a distance
plate ¢ extending entirely across and
slightly
vergent arms ¢° dropped considerably below
tne level of said plate, and having an opening
therein respectively,
charge nozzle of the main burner plate vapo-

carries or has cast integrally therewith,
downwardly projected divergent arms Carry-
ing a boss as e’ fitted to the casing ¢ and
adapted respectively to support the mixing
tube as f passing therethrough and through
sald casing into the mixing chamber, and
opening outwardly toward said distance
plate, and establishing communication be-
tween 1ts mixing chamber and the space be-
tween said distance plate, the bottom plate

¢t and the said arms.

Fach of the mixing chambers for the main

burner plate @ is supplied with its charge of
gas tor maintaining the flame therein, by a
vaporizer pipe subjected successively to the

flames from the plates ¢ and b, which, as to

the portion thereof within the burner, is en-
entirely independent of the other. The
construction, arrangement and function of

each vaporizer being identical with the other,
“a description of but one of them will be en-

tered into. It comprises a continuous pipe ¢
leading from a source of oil supply and hav-
ng a valve mechanism for controliing the
feed of oil therethrough in the usual and well
known manner formed in a coil above the
plate @ in a manner to permit and cause the
flames therefrom to pass about and impinge
upon 1t; and then passed above the plate b
along substantially the full length of said
Sald pipe has its end passed through
the frame ¢, still above the plate b, and is fit-
ted with suitable elbow jomnts ¢ and short
pipe section, to give it direction paralleling
the arm ¢® and permit the projection of the

primary burner or

above the plate b, and having di-

Said frame also

through which the dis-
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removable discharge tip or nozzle ¢° through

the opening in said arm ¢°, and in alinement
with substantially the center of the MIXINg

tube /. This arrangement of the arm ef aIves 1

the proper distance of the said nozzle and the
sald tube £ to insure the proper amount of air
being drawn with the vapor jet into the said
tube and its mixing chamber.

The primary burner or torch Vaporizer ¢com- -

prises a straight way pipe &, or tube, passing
diametrically across the plate b, a portion
thereof being incidentally subjected to the
flame from a small portion of the plate ¢ and

| its end passing through the frame ¢ and en-

130
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tube ?/ te
ing the channel £* and while pernitting a (1~

palr.

tering aT-joint 2’ carryingand n cOIMIMUNICH-
tion with an elongated disecharge fitting 7, the

nozzle of which is adapted to discharge into &
mixing tube j supported in relation to the

casing ¢ in any desired manner, and extended |
50 as to be fitted to the duct ¢®1n & manner to

dischareoe the mixture passing therethrough
directly into the mixing chamoer ¢°, & detlec-
tor plate 7’ being placed above the discharge
end thereof to distribute the mixture. 'The
oil fed to said vaporizer i may be drawn from
any desired source of supply and means inde-
pendent of those controliing the supply to
the vaporizers g for controlling same (not

‘shown) are provided.

The fitting 7 comprises a straight tubular
portion ¢ supported by the lrame ¢ and 1ts

hood, and having suitable end fittings 2* clos-

ing same at one end. The other end has a

tip 4 having a-small discharge opening there-
in. 'This opening is liable to become clogged
by scales from within the vapoxizer 4, and 1t
is necessary to -
may be readily cleaned. OCwing to the nox-
mally heated condition of these fittings, and
the weakness of the needle point generally

used for this purpose, it is found that the

twisting of this cleaner frequently results in
the breaking of this needle and the perma-
nent clogeing of the nozzle. To obviate this
difficulty, I provide the stem £, having a
needle point & and a channel &* therein,
seated within the fitting 4 and supported In
the proper alinement by the fittings 2*. The
7 or end fittings 4% carry a stud 2* enter-

rect reciprocation of the stem & prevents any
twisting thereot. M. '

1t will be observed that the vailous vapo-
rizer ends projecting through the frame ¢into
the auxiliary chamber formed thereby re-
quire to be inclosed or housed i to protect
same, and avoid divect comriunication be-
tween the combustion chamber and the oul-
side of the casing ¢. This I accomplish by
means of a hood m corresponding in contour
with the said frame and the arms ¢° of the
distance plate, which hood entirely closes
said frame and abuts against the said dis-
tance plate, forming there with a nornially
closed auxiliary chamber for the vaporizer
ends. This hood is preferably secured to the
frame by means of screws as shown to perit
its removal for purposes of inspection and re-
It has suitable recesses for alding in
the support of the fittting 4, carries steady-
ine pins or serews 7/ for the ends of the vap-
orizers ¢ respectively, and an opening
havine a pivotal cap m® whereby access may
be conveniently had to the trough 0* ior
starting the primary burner or tereh b, The
auxiliary chamber so formed has a top open-
ing at n closed by a screw pleg o', YWithin
the combustion chamber, the plate b and tne

various vaporizers above same, are pro-

provide means whereby 1t

tected by an arched top-plate or hood o prei-
arably made of cast iron and in sections, as
shown, which serves to protect the flame
from said i:late b from buack drafts from the

‘main bumer plate @ and to confine the said

flamas about the said vaporizers.

In the modification shown in if1g. 5, my
invention is embodied in a differents type of
burner, the general features of which do not
require description. In this form of the in-

vention the auxiliary chamber herstoiore
“described, is formed by cutiing away a poi-

tion or sector of the plate ¢ and providing a
distance plate p below said cut away portion,

-
'

leaving a chamber betwesn the casing and

said plate. The bottom d 1s under cut ad-
incent to said distance plate p, and the re-
spective mixing chanibers are-closed by walls
g preferably cast integrally with the plate «.
The mixing tubes f ave cartied by the sald
walls ¢, and distanced away from the plate p.
The ends of the vaporizers ¢ it pass over said
slate and the nozzles thereol pro ject through
openings therein so as to discharge beneati

the plate ¢ into said tabes f, and draw a1r
with the vapors therefrom in such quantities
as to produce a proper charge for said MIXING
chambers. I preferably employ a plurality
of mixing chambers for the main burner, and
individual vaporizers therefor, in order to In-
crease the capacity of the burner, it being
impracticable to increase the effective stipply
of vapors in proportion to the demands of
burners of large capacity, by a corresponding
‘nerease in the size and capacity of the said
vaporizer, or increase of the volume of o1l fec
therethrough. -

The arrangement of the vaporizers within
the combustion chamber, forming no part os
this invention and being an arrangeinent
qow in extensive use, will not be heremn de-
seribed in detail. It has been found by me,
however, that with the ends of the vaporizer
or vaporizers projecting without the Al
casing, a small portion of the vaporizer, at
that point where condensation imnterieres
most with the proper admixture of air with
the vapors, is removed {rom the heatea por-
tions of the burner and subjected to the
colder temperature prevailing outside of the
Lurner. 1t is largely to obviate this ditli-
culty that I employ the heren described con-
struction of burner, the operation of wiich,
except as to the vaporizers is as follows: In
starting the primary burner or torch b, the
cap m? Is swung on its prvot, and alconol,

[

casolene, or other highly combustible agent.

s introduced into the trough 5* and ignited.
The flame therefrom soon brings the portion
of the vaporizers ¢ h within the top plate o
to a dull red heat, whereupon oil is admitted
by degrees to the vaporizer / where 1t 1s coD-
verted into a vapor which is conveyed to the
fitting + and discharged in a jet into the tube

1, and thence to the mixing chamber ¢” from:
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- which it passes through the burner openings

~ plate b, are constantly subjected to
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= of an inclosure forming

and is at once ignited from the

1n the plate b
It is apparent that upon

Hame of said agent.

entering the tube 7
quantities sufficient
will be highly combustible.
that portion of the vaporizers g h

to give a mixture which
Thereafter all
ahove the
the flame
Irom said burner plate, which aids in +the

further generation of vapors for both the
ﬁrlmary burner and torch & and the main |
That portion of each vaporizer ¢ |

urner «.
adjacent to the discharge nozzle, however,
while extended beyond the main burner

late, is still directly above the primary :

urner piate, or torch &, even though neces-
sarily so extended as to give the proper dis-

vance of the discharge nozzle from the mix- |

g tube f; and the portion thereof 1eces-
sarily dropped to aline the discharge nozzle
with said tube, is subjected to the heat from
the combustion chamber to the very nozzle
1tself. The elongation of the primary burner
plate or torch b also eives increased capacity
to said plate when
acting as a superheating flame in conjunction
with the main burner.  The under cut space
between the discharge nozzle and the tube f
breaks up direct air currents, vet allows a
sutlicient quantity of air to be drawn into
the tube /" with the vapor jet.  This space
permits access to the tip of the vaporizer
nozzles to remove or clean same.

It will be observed that the employment
the auxiliary cham-
ber, entirely incloses and mamtains a high
temperature of, the vaporizers throughout,
to a point so close to the discharge point as
to avoid all possibility of said 1
coming cooled or chilled; and that further
more this temperature will be maintained so
long as either the main oy secondary burner,
or the primary burner or torch is alight.
1his inclosure also prevents all external
conditions or disturbances interfering with
this result. Tt will also be observed that
the distance plate, insures the proper posi-
tioning of the discharge nozzles relative to
the mixing tubes, and that the slight heat
radiation thereabout will heat the air suf-
ficiently prior to its mixture with the vapors,
to increase the effectiveness of the charge.
The steadying pins m/ hold the discharge
ends of the vaporizers against the distance
plate e®'thus preventing displacement there-
of. The mixing tube ; being exposed does
not result m any material condensation, as
such does not oceur after the mixture of the
vapors and the air, when the parts are once
vell heated.
mulation of oi]
ber may be readily drained by merely re-
moving the screw plug d2.

1t 1s not my intention to limit the inven-
tion to the precise details of construction

1t draws with it aip n

running alone, or when |

vaporizers be- |

yond said burners, and an

- plurality of secondary

in case, however, of an acey- |
i the chamber ¢, said cham- |

921,850

herein shown and described, as such may be
- departed from without departing from the -

spirit and scope of the invention.
Having described the mvention, what I
claim as new and desire to have protected by

Letters Patent is:

L. "the combination, in an apparatus for

generating and burning gas from hydrocar-
bons, of a burner having a mixing chamber

and a combustion chamber, a mixing tube
adapted to discharge into said combustion

cnamber, a vaporizer located within said

combustion chamber having its discharge

end projecting beyond said burner and hav-
ing a nozzle provided with an outlet orifice
adapted to discharge into said mixing tube,
an 1nclosure for
zle, said inclosure opening into said combus-
tion chamber, a distance plate supporting
sald nozzle, a hood closing said inclostre and
abutting against said distance plate, said

said projecting end and noz-

70

70

80_‘-

85

hood having an opening therein, and a mov- _

able cap for said opening.

2. The combination, in an apparatus for

generating and burning gas from hydrocar-
bons, of a primary burner having a primary
mixing chamber, ' '
adapted to discharge into said mixing cham-
ber, a plurality of secondary burners naving
secondary mixing chambers, respectively, a
plurality of secondary mixing tubes adapted
to discharge into said secondary mixing
chambers, respectively, a casing forming a
combustion chamber common to both of said
burners, a primary vaporizer located in said

combustion chamber and having a nozzle
adapted to discharge into said primary mix-

ing tube, a plurality of secondary vaporizers

located in said combustion chamber and hav- |

mg nozzles provided with orifices, respec-
tively, adapted to discharge into said second-
ary mixing tubes, said secondary VAPOTIZErs
having their discharge ends projecting be-
mciosure for said
projecting ends and secondary nozzles, said
inclosure forming an exterlorly closed cham-
ber communicating with said combustion

chamber, said inclosure inclosing said pro-

jecting ends and secondary nozzles to a point
adjacent to the outlet orifices thereof.

3. The combination, in an apparatus for
generating and burning gas from hydrocar-
bons, of a primary burner having a primary
mixing chamber, a primary. mixing tube
adapted to discharge into said mixing cham-
ber, a plurality of secondary burners having
secondary mixing chambers, respectively, a
mixing tubes adapted
to discharge into said secondary mixing
chambers, respectively, a casing forming a
combustion chamber common to both of said
burners, a primary vaporizer located in said
combustion chamber and having a nozzle

adapted to discharge into said primary mix-
| ing tube, a plurality of secondary vaporizers.

& primary mixing tube
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located in sald combustion chamber and

having nozzles provided with orifices, respec-

on
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ing nozzles

tively, adapted to discharge into sald sec-
ondary mixing tubes, said secondary vapo-
rizers having their discharge ends projecting
beyond said burners, and an mclosure for
said projecting ends, said inclosure COMPIIS-
ing a hollow frame supported by said casing,
a distance plate having downwardly project-
ing diverging arms supporting said second-
ary nozzles and a hood closing said frame
and abutting against said distance plate,
whereby said secondary vaporizers are en-
tirely inclosed and heated from sald com-
bustion chamber. -

4. The combination, in an apparatus for
senerating and burning gas from hydrocar-
Bons ~of a primary burner having a primary

mixing chamber, a primary mixing tube

adapted to discharge into said mixing cham-
ber, a plurality of secondary burners having
secondary mixing chambers, respectively, a
plurality of secondary mixing tubes adapted
to discharge into said secondary mixing
chambers, Tespectively, a casing forming 2
combustion chamber common to both of said
burners, a primary vaporizer located in said
combustion chamber and having a nozzle
adapted to discharge into said primary mnix-
ing tube, a plurality of secondary vaporizers
located in said combustion chamber and hav-
provided with orifices, respec-
tively, adapted to discharge into said second-
ary mixing tubes, said secondary vaporizers
having their discharge ends projecting be-
yond said burners, and an inclosure for said
projecting ends, said inclosure COMPTISING &
hollow frame supported by said casing, a dis-
tance plate having downwardly projecting
diverging arms supporting said secondary

ﬁ

nozzles and a hood and steadying pins car-
ried by said hood and engaging said vapo-
rizer ends and preventing displacement
thereof. '

5. The combination, in an apparatus fov
oenerating and burning gas from hydrocar-
bons, of a casing entirely closed at the bot-
tom and sides thereof, 2 main burner, a main
vaporizer, a main mixing tube and nozzle, a
supplementary burner provided with a sup-
nlementary mixing chamber and burner out-
lets, a supplementary vaporizer and nozzle
a1l arranged within said casing, and a mixing
tube extending from said supplementary
mixing chamber to a point outside said cas-
ng. o _

6. The combination, in a gas burner appa-
ratus, of a casing entirely closed at the bot-
tom and sides thereof, a main mixing tube
and nozzle, means forming a supplementary
mixing chamber and having burner outlets
and o supplementary nozzle all arranged
within said casing, and a mixing tube ex-
tending from said supplementary mixing
chamber to a point outside sald casing.

7. The combination, in a gas burner appa-
ratus, of a casing entirely closed at the bot-
tom and sides thereof, a main burner pro-
vided with a mixing chamber and having a
nozzle, and a supplementary burner pro-
vided with a mixing chamber and having a
nozzle all arranged wholly within sald casing.

In witness whereof, 1 have hereunto al-
fixed my signature, this 13th day of Novem-
ber, 1905 in the presence of two witnesses.

JOHN N. LEACLL

Witnesses:

N. L. FROTHINGHAM,
A. A. ASHMAN.
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