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UNITED STATES
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FRANK 8. DURAND, OF PEORIA, ILLINOIS.
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SPECIFICATION forming part of Letters Patent No. 455,488, dated J uly 7, 1891.'
Application filed September 13,1890, Serial o 364,881, (No model.) »

To al? whom it May concern:

Be it known that I, Frank S. Duranxp, a
the county of Peoria
and State of Illinois, have invented certain
new and aseful Improvements in Gasor Oil
Burners; and I do hereby declare that the
following is a full, clear, and exact deserip-
tion thereof, reference being had to the aec-

8s, and tothe letters of
reference marked thereon, which form a, part
of this specification. '

This invention relates to certain new and
useful improvements in burners for burning
gas or vaporized oil for heating and cooking
burposes; and it consisis in the matters here-
inafter specified, and pointed out in the ap-
pended claims. R
< In the accompanying drawings, illastrating
Figure 1 is a side elevation of
a burner embodying my invention. Fig. 2is

a central vertical section of the same, taken .

on line 22 of Fig. 1.

‘Fig. 3 is a plan view of
one of the parts.

In said drawings, A indicates a shpply-‘

pipe, through which gas or
conveyed to the burner.

B indicates a valve controlling the supply
of gas or oil. ' o ‘ )

C indicates the outer shell or casing of the
burner. ‘ : ,

D is the gas-inlet passage formed in the
casting D', which constitutes the lower part
of the burner, and E a central air-passage

vaporized -oil is

. ‘extending from the lower part of the burner

to a point near the top thereof.

F is a jacket surrounding the upper por-
tion ¢’ of the casing C. - '

G G’ G*G® G*indicate a plurality of annu-
lar deflecting-plates located one above an-
other within the space C? between the cen-
tral air-passage E and the casing C (V. »

His a combustion-chamber located abov
the central air-passage E, and I J a cover or
cap located over the combustion-chamber .

In the operation of my device gas or va-
porized oil enters the passage D in the cast-
ing D’ and escapes through smaller radial
ducts or passages d d into the interior of the

casing C beneath the deflecting - plate G

The casting D’ ig preferably formed with an

annular flange D% which has upon its outer
margin a downwardly-projecting flange d’
and an upwardly-projecting flange 2. The
first deflecting-plate G is located at a little
distance above the annular flange D? of- the
casting D', preferably at about the level of
the top of the flange d?, and is made of some-
what smaller diameter than said flange. The
passages d d, leading from thé central pas-
sage D, radiate therefrom and open into the
space between the flange D*and the deflect-
ing-plate G. The flange d? gives an upward
direction to the current of gas as it comes
through the space between the deflecting-
plate G and said flange. At this point air
mingles with the gas, the air beingdrawn in
through the annular space between the in-
ner surface of the casing C and the vertical
flanges d’ d® of the casting D’. This mixed
gas and air then passes upwardly through
the space within the casing surrounding the
central air-passage E, passing first between
the deflecting-plates G and. G and then up-
wardly into the annular space C? between the
casing G’ and the central air-passage, which
space C% for the purpose of description, is
herein termed a “ mixing-chamber,” and
around the deflecting-plates G* G% G4 to the
top of the space C? where it meets the flange
E? upon the upper end of- the tubular casing
E’ of the air-passage E, where it is again de-
flected outwardly and passes u p betweensaid
flange E? and the casing (.

It will be observed by reference to the draw-
ings that the eylindric shell F' extends some-
what above the top of “the shell or casing C’,
forming an annular space H’, surrounding
the combustion-chamber H. Said shell or cas.
ing F is, furthermore, made somewhat larger
in diameter than the upper portion C’ of the
casing C, so as to form an annular passage f
for air between said outer and said inner cas-
ings. Tresh-air enters through the passage f
and is drawn upwardly by the current of
mixed gas and air which issues from the up-
per end of the casing C’ and unites with the

gas and air at this point, 8o that when the
gas issues from the annular chamber H” it
will have been thoroughly mixed with air, It
is-evident that the gas and air, which flow to-
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vether through the mixing-chamber C?, will
by their contact with the deflecting-plates
and by being repeatedly deflected from one
side to the other of said chamber by said de-

s flecting-plates therein become thoroughly
mixed together and the burning and heating
properties of the gas greatly increased. TFur-
thermore, by the mixing of an additional cur-
rent of fresh air with the admixture of gas

1o and air the burning and heating properties
thereof will be still further increased. The
admixture of gas and air comes against the
under side of an annular flange I’ of the-cap I
and is deflected outwardly thereby, passing

15 up around the edge of said annular flange 1.
In the meantime air is drawn through the

small air-ducts ¢ e e in the casting D" into the.

central air-passage E,and,rising through said

passage to the interior of the combustion- |
‘seribed, the necessity of lighting the gas at

20 chamber I, passes out at the openings 47 be-
tween the caps J and I, where it unites with
the burning gas and air around said cap. A
small portion of the burning gas and air will
be drawn in through the small perforations

25 I I to the interior of the chamber H by the
upward current of air through the central
passage E and said chamber H, forming a
net-work of flame across the interior of said
chamber H, and the current of air which es-

30 capes throughthe apertures jjwillhavebeen
heated to a very high temperature by direct
contact therewith in passing throughthe said
chamber H, so that by the time it unites with
the current of burning gas and air about the

35 outside of the cap J it will be in a condition
to materially aid and promote theco mbustion
of the gas at this pointby the additionthereto

of s large proportion of oxygen in a highly- |

heated condition. 'Thearrowsin Fig, 2 of the

1o drawings indicate the directions of the cur-
rents of gas and air. It is obvious that by
this construction the gas as it passes from the
supply-pipe to the topof the burner is, by the
‘guccessive mixing of fresh supplies of air
45 therewith, rendered very highly combustible,
and by the further mixing of the heated air

at the top of the Dburner, as described, the
combustion is still further aided and facili-
tated. I findin practical useof my improved

go burner that a perfectly blue flame isobtained
at the top of the same. It is therefore evi-
dent that practically perfect combustion “of
the gas or vaporized oilis obtained,inasmuch

as the presence of yellow or white color in the

55 flame would indicate that the gas or oil was
not being perfectly consumed, while the ab-

gence of any color but blue indicates perfect |

combustion of the gas or oil.
As a separate and further

6o provide a lighting device for starting the
burner, (indicated as a whole by K. The
same consists, as herein shown, of a hollow
casing attached at its upper end to the shell

T and communicating with the annularspace

65 f, said casing being extended downwardly
outside of the shell or casing Cand arranged

improvement, I

“flecting-plate G’
-ing-chamber C? it is
_with said plate G.
bustion of a portion of the
' chamber C? said chamber and the deflecting-
- plates therein, as well as the entire casing of
- the burner, are heated, so that by the time the
' mingled gas and air reach the top of the
| burner they are in the besb possible condi-

to communicate at its lower end with the in-
terior of said easing at or near the level of
the horizontal flange D? of the casting D’
This shell is designed to convey the flame
from the upper portion of the burner to the
lower portion thereof within the easing C
when the gas is ignited at the top of the
burner. By this arrangement the barner is
heated s0 as to cause a much stronger draft

-of air through the various air-passages, and

at the same time to heat the gas and air as
{hey pass through the burner.

In practice I find that as soon as a light is
applied to the gas as it escapes from the top
of the burner the gas within the interior of
the shell K will become ignited and will com-
municate the flame to the gas in the interior

_of the shell C through the apertures k k.

By the use of the lighter, as herein de-

the bottom as well as at the top of the

- purner is obviated, and the proper operation
of the burner when in unskillful hands is
- thereby insured.
'is burned at this point at
“the first mixtureof airtherewith; butassoon

A small portion of the gas
about the time: of

as the flame comes in contact with the de-
and before it enters the mix-
put out by its contaet
As a result of the com-
gas helow the

tion to obtain perfect combustion.
As a separate and still further improve-

ment, I provide in the inlet-passage means
for - regulating the maximum flow of gas
 through said passage to the burner, so-that

in case. the valve is opened accidentally or
carelessly to an extent beyond the capacity
of the burner no more gas than can be per-

fectly consumed by the burner will be per-

mitted to pass through said passage. I find

it convenient to employ for this purpose an

ordinary gas-tip, such as are commonly in use

upon gas-burners for illuminating purposes.

These tips are made of various capacities, 80

that any desired amount of flow of gas may

Yo obtained through the same. :
As shown in the drawings, B? indicates an
ordinary gas-tip located in the gas-inlet pas-

‘sage DY, the same being conveniently fitted

within the upper end of said passage.
Supposing that the best results could be ob-
tained from a burner with a flow of six cubie
feet of gas per hour when working at its full
capacity, it is evident that by placing in the
inlet-passage a six-foot gas-tip the maximum
flow of gas to the burner cannot exceed 8ix
feet per hour. A very cominon cause of com-
plaint in burners of this ¢lass is the great ex-
pense -of operation, the amount of gas con-
sumed thereby being very great. This may
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result from a poor construction of the burner
or from an extravagant use of gas by the care-
lessuess of the operator in adj usting the valve
which controls the admission of the gas. It
is therefore obvious that by the provision of
means in the inlet-passage for limiting the
maximum supply of gas to the burner the lia-
bility of wasting the gas by careless adjust-
ment of the valve is obviated and .the con-
sumption of gas by the burner kept within an
economical limit.

Itis obvious that the casing ¢ may be made
as long as may be desired and the number of
deflecting-plates employed varied in burners
of different capacities.

_ Havingdeseribed myinvention,whatT claim
is— ' o

1. The herein-deseribed burner, consisting
of a tubular outer shell or casing, a central
air-tube, a plurality of annular deflecting-
plateslocated in the space between said outer
casing and said central air-tube, said space
forming a mixing-chamber, and a gas-supply
pipe provided with a plurality of radial ducts
communicating with said space between the
casing and said central air-passage, substan-
tially as described;

2. The herein-described burner, congisting
of a tubular shell or casing, a central air-tube
therein, a gas-supply pipe provided with a
plurality of radial ducts communicating with
the bottom of the annular space between said
shell and tube, said space forming a mixing-
chamber, and a cap or cover located above the
top of said central air-tube and forming a
closed chamber communicating with the in-
terior of said tube, said cap being provided
atits top with air-exit openings, substantially
as described.

3. The herein-described burner, consisting

of a tubularshell or casing, a central air-tube |.

therein, a plurality of annular deflecting-
plates located within the annular space be-
tween said outershell or casing and.said cen-
tral tube, said space forming a mixing-cham-
ber, a gas-supply pipe provided with a plu-
rality of radial ducts communicatin gwith said
annular space, and a eap or cover located
above the top of said central air-tube and
forming a closed chamber communicating
with the interior of said tube, said cap being

_provided at its top with air-exit openings,

substantially as described.

4. The herein-deseribed burner, consisting
of a tubular shell or casing, a central tube
therein, a gas-supply conduit communicating
with the bottom of the annular space bétween
said shell and tube,and a cap or cover located
above the top of said central air-tube and
forming a closed chamber communicating
with the interior of said tube, said cap being
provided at its top with air-exit openings and
in its side walls with perforations for the ad-
mission of flame, substantially as described.

5. The herein-described burner, consisting
of a tubular shell or casing, a central air-tube

therein,aplurality of annalar deflecting plates
located within - the: annular space between
said outer shell or casing and said central
tube, a gas-supply conduit communicating
with said annular space, and a cap .or. cover
located above the top of said central air-tube
and forming a closed chamber communicat-
ing with the interior of said tube, said cap
being provided at its top with air-exit open-
ings and in its side walls with perforations
for the admission of flame, substantially as
described. : o :

6. The herein-described burner, consisting
of atubular shell or casing, a central air-tube
extending upwardly through said casing, a
cylindrie jacket located outside of said cas-
ing and extending above the top of the lat-
ter, said jacket being made somewhat larger
in diameter than said casing, a plurality of
annular deflecting-plates located within the
space between the central air-tube and said
casing, a gas-supply conduit communicating
with said space, and a perforated cap or
cover located above the top of said central
air-passage, substantially as described. -

7. The herein-described burner, consisting
of atubularshell or casing, a central air-tube,
an outer jacket surrounding said casing, said
jacket being made larger in diameter than
said casing and extending above the top of
the latter, a hollow perforated cap or* cover
located over the top of said central air-pas-
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sage; a plurality of annular deflecting-plates. -

located within the space. between said cen-
tral air-passage and said shell or casing, a gas-
supply pipe communicating with said space,
a valve for governing the supply of gas, and
a removable apertured plug located in said
supply-passage for limiting the supply of gas
to the burner, substantially as described. »
8. The herein-described burner, consisting
of an outer tubular shell or casing and a cen-
tral air-supply tube, a part D’, provided with
ahorizontal flange and located in the lower.
portion of said outer casing below’ said air-
tube and provided with air-inlet passages
communicating with the interior of said air-
tube, and being further provided with a cen-

-tral gas-supply passage and a plurality of ra-

dial ducts communicating therewith and
opening at the upper side of said plate within
the outer shell or casing, an annular deflect-
ing-plate @&, located above said openings, and
a plurality of deflecting-plates located above
said plate G within said outer shell or casing,
substantially as described. .

9. The herein-described burner, consisting
of an outer tubular shell or casing and a cen-
tral air-supply tube; a part D’, located in the
lower portion of said outer casing below said
air-tube and provided with air-inlet passages

communicatling with the interior of said air--

tube, said plate being further. provided with
a central gas-supply passage and a plurality
of radial ducts communicating therewith and
opening at the upper side of said plate with-
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in the outer shell or casing, an annular de- In testimony that I claim the foregoing as
flecting-plate G, located above said openings, | my own invention I affix my signature in
a deflecting-plate G/, located above said plate | presence of two witnesses.
G and provided with a central annular open- | = .

5 ing, and a plurality of deflecting-plates lo- Witnesses: .
cated above said plate G’ within said outer " W. J. MCPEAK,
casing, substantially as described. ' 3 FTRANK STEUART.

FRANK S. DURAND.




