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'I UN ITED STATES_‘ P ATENT . OFFICE;

ATWELL J. P’LACKE ORD OF OLEVELAND OHIO ASSIGNOR BY DIRECT AND
MESNE ASSIGNMENTS, TO THE UN ITED BLUE FLAME OIL STOVE COMPANY,
OF CLEVELAND OHIO A OORPORATION OI‘ OIIIO

OIL-B_URNE_-R.-

SPEGIEECATION forming part of Letters Pa.tent No. 687 1 11, dated N’ovembe1 1 9 1901
ELppheetmn ﬁled Deeember 16. 1896, Senel No. 615 ;880 (Ne medel Y
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To all whom it may concern:
Beit known that], ATWELL J. BLACKFORD,

-~ of Clev eland, in the county of Cuyahoga and

 State of Ohl() have invented certain new and
useful Improvemeute in Oil-Burners; and I
do hereby declare the following.to be a full,
clear, and exact description of the invention,

‘such as will enable others skilled in the art to

~ which it pertains to make and use the same,
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- indicated by the ATTOW. Flﬂ' 3is a front view-

reference being had to the accompanying
d1awmfr== Whleh form palt of this specifica-

tlon
My

for use in cooking-stoves.
In the aeeompenvlnw drawings, Figure 11 is

a perspective view of a burner embodymﬂ' my

invention shown in positionin a frame, the lat-
ter shown in section. Fig. 2isa vertlea,l cen-

tral section throngh the bumel taken.on the

dotted line 22, Flﬂ* 1, looking in the direction

of the burner, showing the combustion-sec-

tion elevated for llghtmn' bylifting the elevat-

n ﬂ'-lever' Fig. 4 is an enlarged Vertleal cen-
tml sectional view of the eombustlon seetlon

Fig. 5 is an enlarged detached perspective | _
the outer wall thereof is a wwk-rmsmﬂ tabe

- view of the wick and combustion section rais-

3°

_40
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ing mechanism.

Figs. 6 and 7 are detached
views of the spider- tube EE—

Referring now to the drawings, 1 represents
the lower or bottom portion, end 2 the upper

or top portion, of an OI'dlIl&lV oil or gasolene
~stove frame, connected and supported by the

35

end legs 3 in the usual or other desired man-
ner.
invention, is here shown as supported by the
bottom 1 of the frame and between it and the
top, the latter serving to support the object
heated in the usual or any preferred style.
It should be understood, however, that my

burner may be supported upona smtable base

without any surrounding supporting-frame-
work and without aﬂfectmwm any manneror

departing in the slwhtest degree from the

~ spirit of my 1nv entlon

2 3°

‘The burner proper is of the Amand type

and comprises, as here shown, a 10wer or wick

section 5, supported by the base portion 1 of
the fr emewm k, and an upper or combustion

invention 1elatee to 1mpmvements in
oil- bm ners which are adapted more especlally'

" The burner 4, constituting my present |

i

tion when the burner is in operation. This
wick-section consists of an open-ended an-

nular wick-tube 7 to contain a wick, the up-

per end of the inner wall of the wwk tube

| being bent inward and upward in L form, as
shown at 8, and the upper end of the outer |

wall thereef bent outward and upward in cor-
responding form, as shown at 9, the two L.-

shaped -bends eonstltutlng a ClPLlﬂdI‘ chan-

| seetion 8, whleh is snppmted by the wick- sec-, |

55
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nel, and when the upper end of the wick is

| raised in said channel inner and outer vapo-

rizing - channels are provided, respectively,
at the inner and outer sides of the protruding
end of the wick, as will be readily under-

‘stood. Anoil- tlﬂ‘ht bottom is formed for the
‘wick-tube by tummcf outward and upward
‘the lower end of the inner wall of the wick- _
‘tube in essentially L form, as illustrated at
10, and soldered in position, thus serving also

to unite the lower end of the two walls of the

tube, and the tube itself is detachably held
‘to the base 1 by the bolts 12, which pass
‘through an outturned flange 11 of the outer
wall of gaid wick- tube, all of which is elea,tly_

-exhibited in Fig. 2.

70

Situated within the wick-tube and against

‘orsection 13, with which the wick-raising spur
;wﬂl engage in the ueual manner for ralsing
and lowermﬂ' the wwk the said WIek-ra,lsmn' |

section 13 belno* umted to the wick throuﬂ‘h

‘the medium of upwardl_y -projecting spurs 14 .
formed upon the said wick-section, all of
‘which is of the usual form.

Supported within the inner wall of the

wick-tube are the spiders 15, situated, re-

spectively,adjacent the upper and lower ends |
‘thereof, the said spiders being provided with
cenfral epenmﬂ*e 16, which form supports and

n'mdee for the e;evatmﬂ' extension of the com-

-buetlon-seetlon to be ‘described hereinafter.’
| These spiders may be connected directly to =~
{he inner wall of the wick-tube; but I prefer

‘to econnect them to a separate tube 17, which
18 Dlaeed within the wick-chamber, as eleally

90

shown in Fig. 2, and of a diameter corre- - .

sponding to the mtenor diameter formed by - .
the L-shaped upper end of the inner wallof .
The uppel and lower ends of roo

the W1ck tube

8o
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this spider-tube 17 are provided with a pla-
rality of outwardly and upwardly extend-
ing essentially L-shaped lips 18, which rest,

~against the inner side of the inner wall of the

wick-tube, the upper L-shaped lip serving to

sapport the upper end in alinement with the

L-shaped flange of the wick-tube and the
lower lip serving to hold the lower end of the
tube in a corresponding alinement. By this
arrangement when the wiek-section is de-
tached from the base 2 the spider tube or sec-
tion can be withdrawn therefrom, thus facili-
tating and enabling a thorough ecleaning of
that section of the burner. The specific con-
struction of the spider tube or section is
clearly illustrated in Figs. 6 and 7.
Referring now to the combustion or upper
section of the burner, it consists of two con-
centric transversely-perforated combustion-
tubes 20 and 21, which are united at their up-
per ends through the medium of the rods 22,
which extend therethrough at right angles to
each other. Theinnertube2l extends above
the outer tube and near its upperend is pro-

‘vided with a series of large openings 23.

My present improvement upon the com-
bustion-section relates to the manner of sup-
porting the diaphragms within the inner tube
thereof, to a depending extension, by means
of which the seection is elevated, and to an
air-tube, which conveys a current of air to

- the center of the flame independent of the

‘35
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air which is conveyed to the outer portion of
the said section, whereby a central flame is
established independent of the circular flame

formed by the concentric combustion-tubes.

This central flame strikes the center of the
object being heated and very materially adds
to the efiectiveness of the burner. |

The upper diaphragm 24, situated in the
upper portion of the inner combustion-tube
21, 1s imperforate and made in cup form, as
shown in Iig. 4. The rods 22, which unite

the combustion-tube,passthrough the periph-

eral flange of the diaphragm and serve to
support 1t firmly within the tube. A dia-
phragm 25 is situated at the lower portion

and within the inner combustion-tube and

is provided with acentral opening 26,through
which air is permitted to ascend within the
said tube thereabove and allowed to pass
through the perforations of said tube to the
vaporized oil or gases between said tubes,
serving to oxygenate them and produce a
blue flame at the topof the combustion-tube.

~ The inner combustion-tube is perforated be-

60
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low the diaphragm 25, and said diaphragm

being imperforate near the wall of said tube
serves to retard the outflowing air and cause
it to pass through said perforations and com-
mingle with the vaporized fluid at the point
of vaporization. | |

In burners of this character it is advan-
tageous, if not essential, to provide a dia-
phragm spanning the upper end of the wick-
chamber for retarding the upward flow of
alr within said chamber at a point below the

to accomplish this result. I
‘result in a highly satisfactory manner by

| lower diaphragm 25, situated within the inner

combustion-tube. This diaphragm has here-
tofore been supported by and connected
with the wick-tube, so that after the detach-
ment of the combustion-section the said dia-
phragm remained in position in the upper
end of the wick-tube and prevented access

‘within the wick-chamber for cleaning it, and

in this respect is objectionable. So, also, said
diaphragm at the upper end of the wick-tube

has either been provided with a central per-

foration or a plurality of small perforations
throughout itsentire surface. Such construc-
tionshave in the one case permitted a free up-
ward flow of air at the center of the wick-

75
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section and in the other case an equal flow -

of air throughout the entire surface of the
diaphragm. It is highly advantageous to

‘cause as much as possible of this upflowing

air to be deflected through the inner com-
bustion-tube at a point below the lower dia-
phragm 25 and at the vaporizing-point, and it
1s one of the objects of my present invention
produce this

g0

constructing the diaphragm at the upper end )

of the wick-chamber so that air is only per-

‘mitted to pass around its periphery or edge
‘adjacent the inner wall and to impinge
‘against the imperforate portion of the dia-
phragm 25, thus serving to force a large pro-

portion of the upflowing air through the inner

combustion - tube below the diaphragm 25
‘and adjacent to or at the vaporizing-point.
Instead of having the wick-tube carry said
~diaphragm I attach it to the said combustion-
‘section and support the diaphragm in a man-
‘ner which I will now describe. |

The upper diaphragm 24 being ﬁrm_l,}? sup-

‘ported, as before described, supporting-bolts
27 depend therefrom and extend to approxi-
‘mately the lower end of the combustion-tube,
‘theirlowerends supporting the diaphragm 28,

which is the wick tube or chamber diaphragm
above referred to. This diaphragm 28 is

‘therefore supported by the upper diaphragm

24 through the medium of said bolts, and, as
clearly shown in Fig. 4, is smaller in diameter

| than the inner diameter of the inner combus-
‘tlon-tube, thusconstituting acircularair-pas-
sage at a point adjacent the perforations of

the lower end of the inner tube and below

the imperforate portion of the diaphragm 25,
‘which effects the result heretofore referred to
of foreing the air through the inner combus-
‘tion-tube at the point of vaporization.
form of diaphragm 28 will cause considerable
‘moreairto be forced between the combustion-
‘tubes at the vaporizing-point even if used in

This

conunection with a diaphragm 25 which in-

‘stead of having only a central perforation is
| provided with a plurality of small perfora-
| tions throughout its entire surface or even
‘throughout its outer edge.

The only essen-

‘tial provision is that the passage 29 shall be
of greater area than the air passage or pas-
sages in the diaphragm thereabove at a point

95
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immediately above the passages 29, This is
so for the reason that when a larger volume
of air is moving through the passage 29 than
can pass throug oh the perforatlons Or passages
in the 'diaphragm immediately thereabove
within a given time it will cause a ecrowding
or foreing of the air through the perforations
below the diaphragm 25 into the vaporizing-
pointin proportion to the relative areas of the
registering passages of the two diaphragms,
as Wlll be 1ead11y understood.

The diaphragm 25 is supported by sleeves
31', surrounding the bolts 27 between said dia-

phragm and t—he diaphragm 28, and the dia-

phragm 25 is held against upward movement
through the medium of the sleeves 30 upon
the bolts 27 between said diaphragm 25 and
the upper diaphragm 24.

the'dombustion section, so that when the com-

bustion-section is removed it permits ready

access to the interior of the wick-chamber for

cleaning purposes, which in many instances
is very desirable.

Although I have shown and deser 1bed What
is usually the wick -chamber diaphragm 28
carried by the combustion-section, I wish it
to be understood that the said dlaphm m may
be connected to the wick-tube and construact-
ed with only peripheral passages of greater
diameter or area than the passages in the dia-
phragm at the point or points thereabove

- without deviating from that portion of my in-
“vention which- causes a larger proportion of

the upflowing air to be deﬂeeted through the
lowerend of the inner combﬂstion-tubﬂ at the

~ point of vaporization.

- I provide a central blue flame independent
of the usual circular flame at the upper end
of the combustion-tubes by conveying a cur-
rent of fresh air at a central point of the up-

~ per end of the inner combustion-tube, pref-
~erably in the following manner: A tube 31 1s

centrally supported within the inner combus-

tion-tube through the medium of the dia-

- phragms therein and the supporting-rod 22.
- This central tube 31 has its upper end open
and preferably at a point slightly below the

5¢

55
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upper end of the inner combustion-tube,
though the exact point at which the upper

end of the tube may be situated can be va- |
-ried so long as it is above the upper dia-

phragm 24; but T find that by having it just
below the uppel ~end of the inner e_ombus-
tion-tube the best results are obtained. The
main function of the tube is to establish a
central flame independent of the circular

flame by an independent current of air, and’

the specific manner of providing this inde-
pendent current may be varied, as will be
readily under stood by those skilledin the art,
without affecting the fundamental prmclple
of this part of my present improvement.
Preferably the tube 31 is extended straight
through the combustion - chamber and ex-
tends through the wick-chamber, thus fur-

“nishing an elongated tube, causing an in-

This constructlon _
as will be seen, unites all the diaphragms to

1

i

creased draft, and thereby a proportionate
better result. In this instance the said tube
31 is extended below the wick-chamber and

%.z |

through the base of the flame sufficiently to

serve as an extension for elevating the com-
bustion -section when lighting the burner

and after the burner is e*ttmn'mshed to pre-

vent a deposit of fluid upon the combustion-

tubes by capillary attraction through the

medium of an operating connection w1th the
wick-raiser, said connection being such that
1t is automatmally elemted by the lowering

I of the wick.

As before stated, the tube 31 serves the
purpose of an exten_smn by means of which
the combustion-section is elevated, and this
is accomplished through the medmm of a le-
ver 35, pivotally svpported at one end In any

e |

_8.0 '

smtable manner to the base 1 and havingits
opposite free end engage the lower end of the; -

tube 31,said free end of the lever being pref-
erably provided with a projection 36, adapted

to enter the open lower end of the tube 31,
which serves to hold the free end of the lever

in positive engagement with the tube. This

9o

lever 36 is provided intermediate its ends

with a longitudinal elongated opening 37,

through which an operatmg‘ rod or lever 38

freely passes, the inner end of the lever or

rod 38 being connected in any suifable man-
ner to the base 1 and its opposite end ex-

tending through a combined guiding and
supporting plate 39, the projecting end 40 of
the rod 33 serving as a handle by means of
whiech it is raised or lowered. 'T'he plate 39

is provided with avertical slot 41, permitting
the rod an up-and-down movemeﬂt for ele-'_

vating and lowering the combustion-section,

tion or notch 42, adapted to reeeive the rod
when 1t is elemted and to support it in this
position for holding the combustion-section

‘in its elevated position, as illustrated in Fig.

3, to enable the burner to be lighted.

95

10D

105
‘the upper end of the slot 41 having a deﬂec-,

110

In this class of burnersit is desirabletoele-

vate the combustion-section, and thus carry

the combustion-tubes Out'of'contact with the

vaporizing-channels when the burner is ex-
tinguished, for otherwise there will be anae-

cumulation upon the combustion-tube of the
fluid from the wick, and when the burner is

1

started there will besmoke and an unpleasant

odor.
ing this automatically when the wick is low-
ered for extinguishing .the burner, and thus
avoid the neeesmty of depending upon the
recollection of the operator to elevate the
combustion-tube after the wick has been low-
ered.

raiser and the elevating mechanism, and it
conmsts, e%*‘dentmlly, in plowdmﬂ' the wick-

raising shaft with a crank or cam which is

I here provide means for accomplish-

This arrangement consists in provid-
‘inganoperative connection between the wick-

120

125

connected through a lug or pitman with the

elevating-rod. The form which I here show
for eﬁ_"esctlnﬂ' this automatic operabion is the

| one I plefel, and 1t conmstq in pr ovldmﬂ* the
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link 47, the lower end of the pitman being
provided with a hook 48 below and receiving
the elevating-rod 53. This arrangement per-
mits the independent operation of the rod 38
for raising the combustion-section to permit
the lighting of the burner, while at the same
time it automatically lifts the rod 38 when
the shaft 45 is turned for lowering the wick.
I also provide means for limiting the distance

the wick shall be elevated, said means being

capable of adjustment as the wick is con-
sumed. This means consists in providing
the wick-raising shaft 45 with an indexed or
notched'disk 50, the notches being preferably
upon the outer face of the disk, as clearly
shown. The disk is provided with an elon-
cated collar 51, surrounding the shaft 45 and
extending inward, the inner end of the disk
collar being provided with a clamping-screw
52, by means of which the disk is made fast
to the shaft. The cam 46 is placed loosely
upon the collar 51 and is provided with a
stop-cam 53, said arm being essentially L-
shaped, as shown, so that when the cam has
been rotated in the direction indicated by ar-
row in Fig. 5 for lowering the wick the said
arm 53 will engage an extension 54, said ex-
tension here shown as being a part of the
slotted plate 39. 'This extension 54, in addi-
tion to serving ag a stop for the arm 53, also
serves as a support for the extended end of
the shaft 45. The cam 46 is also provided
with an arm 55, carrying a spring-catch 560,
the lower end of the catech adapted to engage
the notches upon the dial-plate 50, thus serv-
ing to unite the cam to the disk,whereby when
theshaft 45is rotated the cam is rotated there-
with. In operation the wick is adjusted at
the proper height for giving the best results,
and then by pressing the upper end of . the
catch 56 to release its lower end from the dial-
plate the cam 1is rotated until thearm 53 abuts
againstthe extension 54, when by releasing the
catch it will engage the dial-plate, and thus
lock the cam thereto. In this way,the wick
being adjusted, the operator turns the shaft
45 by the handle 58 until the arm 53 stops the
rotation thereof by engagement with the ex-
tension or standard 54. The rod 33 is then
lifted, carrying with it, as before described,
the combustion-section, then moved laterally
into the deflection 42, which serves to hold 1t
elevated while the burner is being lighted.

Under ordinary uses the wick will not need
When, how-

adjustment for several weeks.
ever, it becomes necessary to further raise
the wick on account of it being consumed,
thecam isreleased from thedial-plate through
the medium of the catch, as before explained,
when the shaft 45 can be rotated independ-
ently of the cam sufficiently to make the
proper adjustment. The proper adjustment
being made, the arm 53 is carried in contact
with the standard 54, and the burner is again

-independent of the stop.
‘stance I have shown a simple way of combin-

687,111

-wic]i—mising shaft 45 with a cam 46, sur-| out further adjustment. This arrangement
rounded by the upper end of the pitman or

not only always insures the wick being turned
to the proper point without any attention on
the part of the operator, but also insures the
automatic locking of the cam (which carries
the stop) to the dial-plate after the adjust-
ment has been made. Thisisa great advan-
tage over a device for locking the stop 93,
which requires a separate operation, or, in
other words, a lock which is not automatie,
for otherwise the operator may forget to etf-
fect the locking of the stop after the adjust-
ment has been made, which will permit the
free and independent movement of the wick-

receiving shaft and the loss of time and trou-

ble necessary to make the adjustment, in ad-
dition to the probability of carrying the wick
too high and causingasmokingof the burner.

In addition to this, should the servant fail to

set the non-automatic lock heretofore used

75

80

thereis danger of inexperienced persons turn-

ing the wick so high as to produce an alarm-
inglyhighflameandeventoturnthe wick-rack
out of contact with the rack-wheel, so that it
cannot be again lowered without downward
pressure upon the rack. Under this very
condition of affairs with the non-automatic
locks the wick soon becomes fired its entire
length, making a tremendous flame difficult
to extinguish, and it has been necessary to

remove the stove bodily from the house un-

der that condition.. With an automatic lock
this cannot occur, for as soon as released it

locks with the notch-dial and prevents the

wick being turned so high as to carry the
rack out of contact with the rack-wheel and
the wick can be lowered at will. The catch
56 serves as a stop when the shaft is rotated
in the direction for lowering the wick by en-

gagement of its lower end with the stand-

ard 54. | | |

- While I here show the stop 53 as being car-
ried by the cam for effecting the raising of
the combustion-section when the wick is low-
ered, it will be understood that the stop may

be used independent of the cam and serve its
In other words, the use of a noteh-

purpose.
plate and a stop carrying a means for inter-

Q0

95
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locking with the plate may be used upon a

burner without the other mechanism for ef-
fecting the raising of the combustion-section;
so also the mechanism for effecting the rais-
ing of the combustion-section may be used
In the present in-

ing the two results, although, as above stated,
they may be independently used.
A sleeve or washer 60 is placed between the

clamping-screw 52 and the cam for holding it

in contact with the inner face of the dial-
plate, by means of which when the screw 52

120
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is removed the parts may be separated. The

‘means for holding the pitman upon the cam

consists of providing the cam with a plurality
of projecting lugs 61, the strap of the pitman
being between the lugs and the arms 52 and

ready for several additional weeks’ use with- | 55 of the cam. The wall of the strap of the

130
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- pitman is provided with a notch 62, suffi-
ciently large to permit one of the lugs to pass
therethrough and which enables the strap to
be placed upon and removed from the eam.
At the opposite or inner end of the shaft 45
is provided a notched wheel 64, which engages
the wick tube or sectlon 13 in the usual man-
ner. -

The burner or burners (as the case may be)
are supplied with fluid from a tank 72, situ-
ated at the back of the stove-frame and sup-
ported inany desired manner,thesame having
commuunication with the wick-tube through
the connecting-pipe 73." The reservoir, as
shown, is placed below the upper end of the
wick, so that there will be no overflowing of
the fluid in seoking its own level. A plate
or apron 74 is prowded just in front of the

reservoir and protects it to a considerable ex-

tent from the heat of the burner.

T do not claim in this applieation the mech-
anism herein shown and described for auto-
matically lifting the combustion-section when

the wick 1s lowered for extinguishing the

flame, for this invention is the Gmb;jec',t-n:ua,t-
ter of my Patent No. 620,840, granted March
7, 1899, and which was carved out of and
made a division of this apphcatlon

Having thus described my invention, what

I elaim, and desire to secure by Letters Pat-

- ent, is—

1. Aburner eomprlslnﬂ' concentriccombus-
tion-tubes, a vaporizing-channel between and
at the base of the combustion-tubes, a perfo-
rated diaphragm spanning the lower portion
of the inner tube, the inner tube being per-
forated below the said diaphragm at a pomt
above but adjacent the vaporizing-point, and

a diaphragm situated below said diaphragm,

and an air-passage formed between the last-
said diaphragm and the inner combustion-
tube.

2. Aburner comprising concentric combus-
tion-tubes, a vaporizing-channel situated at
the base of the combustion-tubes, a centrally-
perforated diaphragm spanning the inner

tube ata pointabove but adjacent said chan-

nel, the inner tube having perforations below
the said diaphragm, a dlaphmo'm situated
below the aforesaid dlaphmo‘m, and an air-
passage formed at the periphery of the last-
| named diaphragm.

A burner comprising a wick- seetlon a
(,ombustlon--sectlon situated thereabove a,nd
vertically movable in relation thereto, the

combustion-section carrying a wick-section | p

diaphragm at its lower end “which spans the
upper end of the wick-section, whereby the
wick-section diaphragm is moved with and
carried by the combustion-section.
4. A burner comprising an annular com-
bustion - section, a plurality of diaphragms
spanning the interior of said section, one of
said diaphragms being united to said sectwn
and asupport between szud diaphragmand the
other diaphragm or dlaphraﬂ'ms

5. A burner comprising an annular com-

bustion - section, a plmahty of diaphragms
spanning the 1nter10r of said section, one of
sald diaphragms being attached to said sec-
tion, the other diaphragmihaving its periph-
ery out of contact with the interior wall of
the section, and a support connecting said
diaphragm. '

6. A burner comprising an annualar com-
bustion - section, a cup-shaped diaphragm
spanning said section, atube passing through
said diaphragm, and connections passing.
transversely through said sections, the flange
of said diaphragm and the tube, thus umtmn'
the several parts. |

7. A burner comprising an annular com-
bustion - section, a plurality of diaphragms
spanning theinterior thereof, one of said dia-
phragms connected with the sectlon GoOnnec-
tions uniting the diaphragms, and spacing-
sleeves suuoundmﬂ' said connections.

8. A burner comprising an annular coms-
bustion - section, a plurality of diaphragms
spanning the interior thereof, the upper dia-
phragm connected tosaid sectmn supports de-
pendmﬂ* from said upper section and passing
through the diaphragm below and su pportmn'
the lowermost diaphragm, and spacing mem-
bers carried by said support and engaging
sald diaphragm.

9. A burner comprising vertically-separa-
ble wick and combustion sections, the latter
having a depending lifting extension passing
W]thln the former, and a tube situated with-
in the wick-section, said tube provided with
cguides or supports for said extension. -

- 10. A burner comprising vertically-separa-
ble wick and combustion sections, the latter
having a depending lifting extension passing
into aud through said wick-chamber, a lever
having its free end engaging sald extension
and havmn' a 10110'1tud1nal opening, a second
lever extendm x ab right angles to the afore-
said lever, passing throun'h said longitudinal
opening and having its free end forming a
handle, and & latemlly—extendmw support: Tor
said second lever when it is raised.

11. A burner comprising an- Argand wick-
tube, an annular combustion-section at the
upper end of the wick-tube, the combustion-
section depending within the wick-tube and
carrying a diaphragm for the said wick-tube.

12. A burner comprising concentric com-
bustion-tubes, a vaporizing-channel between
and at the base of the combnstlon-tubes,
perforated diaphragm spanning the lower
ortion of theinner tube, the inner tube being
perforated below said diaphragm and at a
point above but -adjacent the vaporizing-
point, a diaphragm sitnated below said dia-
phragm, and an air-passage formed between
the last-said diaphragm 'md the 1nner coms-

bustion-tube. |
13. A burner comprising an annular com-

| bustion-gection producmﬂ' an annular flame

at its upper end, an air-tube passing through .
the combustion- section and having open up-

| per and lower ends, the open upper end situ-
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ated at the upper end of the combustion-sec-
tion, the combustion -section having a dia-
phragm below the upper end thereof to en-
train the gases within the upper end of the
section to the open upper end of the tube,
the lower end of the tube adapted to receive
and the upper end to deliver air to the said
gases for producing an auxiliary central
flame.

14. A burner comprising an annular com-
bustion-section having a plurality of open-
ings through the upper ends of the Inner
tubes, an open-ended tube passing through
the said combustion-section with its open up-
perendaboutina horizontal line with thesaid

openings of the combustion-section, a dia-
phragm in the upper end of the combustion-
section below the openings therein and below
the upper end -of the tube, said diaphragm
adapted to causea partial vacuum within the
upper end of the combustion-section to en-
train the escaping gases to the open upper
end of the said tube for the purpose of pro-
dueing an auxiliary central flame.

20

In testimony whereof I affix my signature 25

in presence of two witnesses.
ATWELL J. BLACKFORD.
Yitnesses:
- RAY M. RArrp,
L. V. LEwIs.
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