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To all whom it may concern: .

- Be it known that I, ADELBERT M. BRAIN-

ARD, of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Hydrocarbon
Vapor or Gas Burners; and I do hereby de-

clare that the following is a full, clear, and
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exact description thereof, reference being had

to the accompanying drawings, and to the let-

ters of reference marked thereon, which form
a part of this specification. |

This invention relates to that class of burn-
ers for hydrocarbon vapor or gas having a
mixing-chamber provided with a continuous
peripheral exit-opening, whereby a continu-
ous flame is produced—such, for Instance, as
is described in an application No. 71,195 for
Letters Patent filed by me on the 6th day of

September, 1882. -

The object of this invention is to provide
an improved construction in burners of the
class above mentioned, whereby a more per-

fect mixing of the air and vapor or gas is ob-

tained, and whereby said air and gas are caused
toissuefrom the burner in a smooth and steady
stream; and the invention consists in the mat-

~ters hereinafter described, and pointed outin
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‘embodying my 1nvention.

the claim. |

The principal feature of improvement in
this invention consists in a construction in a
mixing-chamber divided by suitable partition-
walls into two or more compartments or sec-
ondary mixing-chambers communicating with
each other by means of apertures in the said

partition-walls, such as is shown in the said

application No. 71,195, whereby the areas of
the apertures in the partition-walls are In-

“creased gradually {rom the outlet to the exit

opening in the manner and with the advan-
tages hereinafter fully pointed out.

In the accompanying drawings, Figure 1 18
a vertical section through the axis of a burner
Fig. 2 18 a cross-
section on a horizontal plane passing through
the burner below the deflector-plate, taken

‘detail sectional view of the cup and supply-

| of the upper part of the burner, showing an-

other form of the latter. -

50.

As illustrated in the drawings, A is an In-

duction-tube, and B is an injector, which 18
connected with asuitable generating-chamber,

‘and which operates in connection with the

perforated injector-chamber B’ to deliver an
admixture of air and vapor to the induetion-
tube A, through which it passes to a mixing-
chamber located at the top of the burner, the
injector and the mixing-tube operating in a
manner similar to the corresponding parts
shown in the application above mentioned.
A drip-cup, C, of the usual construction, 1s
herein shown as attached to the nozzle B below
the injector-chamber B'. |
The mixing-chamber above mentioned 1s
formed, as herein shown, by means of a shal-
low cup, A’, attached to the npper end of the
induction-tube A, concentric therewith, and
a deflecting plate or disk, D, located over the

cup A’, and supported concentrically thereon

by means of projections or studs A? herein
shown as cast upon the cupi A’. The said
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cup and plate are relatively so arranged that

a narrow circumferential opening or slot 18

formed between the upper edge of the side 75
wall, ¢, of the cup and the lower surface of

the margin of the plate, through which the
mixed air and gas from the mixing-chamber
escape to the flame. -
The cup A’, as herein shown and preferably
constructed, is cast integral with the induc-
tion-tube A. The tube A is prolonged at its

upper end so as to form a cylindric projection,

o ,which extends upwardly within the mixing-
chamber to a point a short distance below the
bottom surface of the deflecting-plate D, and
the mixing-chamber is divided into three an-
nular compartments or secondary mixing-
chambers, E, F, and G, by means of annular
vertical flanges @ and d' upon the cup A and
plate D, respectively, the said flanges termi-
nating at short distances from the lower sur-
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face of the plate D and the inner horizontal

upon line z x of Fig. 1. Fig. 8 is a separate | surface of the cup A’, 0 as to form continuouns

narrow annular passages d’ @, through which g5
tube of the burner. Fig. 4is a sectional view | pass the mingled air and gas delivered to the
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thoroughly.

central part of the mixing-chamber thlounh
the tube A in their outward movement to the
exit-opening d of the burnel By the con-
struction in the extension « upon the upper
end of the induction-tube another relatively-

narrow annular passage,d’,is formed between

the upper edge of the Sald extension and the
lower edge of the plate D, thr ough which the
mingled air and gas are delivered from said

tube to the inner chamber, L.

The purpose of dlmdmg the mixing cham-

ber into several compartments or secendary

chambers connected by. narrow openings, as

described, is to effect a more thorongh mixing

of the air ‘and gas before they reach the flame.

Such mixing principally results from the facts
that the gas and air are alternately forced 1n

a thin stream through the passages between

the chambers and rLllewe‘:(’l to expand in the

latter, and that, being delivered forcibly into
the che_mbels they are given a circulatory

movement therein ea]eu]ated to admix them

through the series of chambers also tends to

‘équalize the pressure in the several parts of
the burner, so that the gas will flow smoothly
and 1egula11y and with equal force from all

portions of the exit-aperture,whereby a prac-
tically silent and motionless flame is 131 0-
duced.

For the purpose of thoroughly mixing and
equalizing the flow of the air and gas, as ebove

described, it is not essential that the exact

number ot or construction in the secondary

mixing - chambers herein shown should be

used. The apertures in the partition-walls

may, for instance, consist of a series of perfo-

rations, instead of being continuous, as shown
in Fig. 4 -wherein the annular inner ﬂange «’,
of the eup extends npwardly to the under side

of plate D, and the annular flange d’ of said

plate extends dewnm ardly to the bottom of
the cup, the flange a* being provided with an

~annularly- arlanﬂ*ed series of perforations, @,
near its top edge, and the flange d' being pro-

vided with a smnler series of perforations, d’,
near its lower edge. The projections A are
of eourse not required in this form of burner,

and can be dispensed with; also, the mixing-

chamber may be divided into two or more
than two compartments or secondary cham-
bers, for example, by a third flange, E, (shown
in dotted lines) the addition of which increases
the number of compartmentsto four, the num-

ber of chambers desirable being dependent

upon the diameter of the burner and other

considerations.
It will be observed that by the use of the

oppositely - projecting flanges d' and a* to

form the partition-walls between the cham-
‘bers the annular passages ¢ and d°, connecting
the chambers I and (z, are located alternately

at the upper and lower parts of the mixing-
chamber, so that the mixed alr and gas will
enter the compartments at points diagonally

The passage of the air and gas
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|'a circulatory movement of the air and gas is

maintained within the - chambers, and &

thorough mixing thereof results.

In the form of burner herein shown it will 7o

be observed that the mixed air and vapor de-
livered to the inner-annular-compartment, I,

from the induction-tube A. by the action of

the injector B are thrown forcibly upward
against-the under surface of the.plate D, and

are thereby deflected to the lower part of the

said compartment, from whence they pass
upwardly and through the annular passage @’
to the compartment F. An annular depend-
1ing flange may be located within the compart-

‘ment K, as indicated in dotted lines in Kig.

1, so as to divide said compartment into two
annular chambers; but such flange is not
usually found necessary for the successful op-

proportions shown.
In a mixing-chamber provided with two or
more compartments connected by continuous

passages 1t has been found that the stream of

mixed air and vapor is caused to make its
exit from the burner in a much more uniform
and equable current, and that a more perfect

flame is thereby preduced when the several

openings are made gradually larger from the
inlet to the exit opening of the chamber. For
this reason the several annular pftssa,ges d-
and ¢ formed by the flanges d’ and &° and
the passage d‘ and the exit- -passage .d are so
proportioned with relation to each other that
the area afforded by said passages 1s gradu-
ally increased from the inlet to the exit aper-
tures of the mixing-chamber.

the diameter or the huwht of the several
flanges, the extension «, end the outel wall,

@, of the cup.

This difference.

In areas may obvmusly be obtained in the
form of burner hereinshown by varying either
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eration of a burner of the general size and 85
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The exact relative amount of enlargement '

‘of the areas of the successive openings giving

the best results will obviously vary in burn-
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ers of different forms and proportions, and is

usually determined by experiment. In the

burner illustrated in the drawings, in which

the opposing surfaces of the disk D and the

cup are plane and parallel, and the height

or depth of the projections «', the flanges d’
and «’, and the outer wall, «, of the cup are
varied for the purpose of varying the area
of the several openings formed thereby, it
has been found, when the burner is about three

and one-half mchee in diameter and of the

same general proportions as those shown in

the drawings, that very perfect results are ob-
‘tained when the flanges a* are about one-six-
teenth of an inch higher than the nozzle or

extension «’, and the upper edge of the wall
a of the cup one t]:nrty seeond of an mch
higher than the flange a

I claim as my invention—

In a hydrocarbon vapor or gas burner, a
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mixing-chamber having a single continuous
opposite the exit-apertures thereto, whereby | peripheral exit-opening, and divided intotwo
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or more compartments by apertured partition-
walls interposed between the inlet and exit
openings of the said mixing - chamber, the
areas of the apertures in the partition-walls
s and the exit-opening being increased gradual-
ly from the inlet to the exit opening, substan-
tially as and for the purpose set forth.

In tesbimony that I claim the foregoing as
my invention I affix my signature in presence

of two witnesses. _ .
ADELBERT M. BRAINARD.

Witnesses:
C. CLARENCE POOLE,

G. . LANAGHEN.
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