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(No model.)

To all whom it may concerm:

Be it known that I, Joux F. SOHREYDR a
citizen of the Umted States, residing in the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Gas and Oil Burners, of which the follow-
ing is a specification sufficient to enable oth-
ers skilled in the art to which the invention
appertains to make and use the same.

My invention relates to burners for the con-
sumption of hydrocarbon vapor in which the
vapor is superheated and injected with en-
trained air into a burner situated in a com-
bustion-chamber and below the superheater,
which is also situated in a combuqtmn—cham-

The object of my invention isto insure the
perfect combustion of the fuel-vapor,
by superheating the vapor and injecting it into
the burner with the entrained air, as hereto-
fore, and then by introducing into the prod-
ucts of combustion thus attained a supple-
mentary supply of air,as hereinafter set forth.
I accomplish this mmnly by and the d1stm—

cguishing feature of my invention consists in

the use of a hood or jacket surrounding the
combustion-chamber and so spaced with Tela-
lation thereto as to form air-passages through
which air is conducted to the top of the com-
bustion-chamber, the air being heated during

- such passage preparatory to its 1ntr oduction
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into the products of combustion.

My invention also includes certain other
features in the construction and arrangement
of parts herelnaftel descrlbed and claimed
specifically.

In the accompanying drawings, Figure 118
a side elevation of opposite ends of my im-
proved burner. Fig. 2 is a sectional eleva-
tion, upon an enlarged scale, of the rear end
of the burner, taken upon plane of line 2 2,
Fig. 11. TFig. 3 is a transversesection taken
upon plane of line 3 3, Fig. 1. Fig. 41s a
view of the under side of the deflecting cap-
plate. TFig. 5 is a transverse section similar
to Fig. 8, showing the deflecting cap-plate in
Fig. 61san elevation of the front
end of the burner: . Fig. 7, an elevation of the
rear end of the burner Flﬂ 8, a central lon-

Arst

said

o1tudinal Sect_ion of the burner upon plane of
line 8 8, Fig. 6, the central portion of the

burner being represented as broken away.

Fig. 9 1s a view of the under side of opposite
ends of the burner; Fig. 10, a transverse sec-
tion illustrating one of the uses of the deflect-
ing cap-plate. Fig. 11 is a plan of the same
parts, and Fig. 12 shows a modification in the
form of the ignition-chamber.

One or more of my improved burners may
be used in a furnace, fire-box. stove, range,
boiler, or other form of heater, as may be
found desirable, and the burner may be of
any desired length and either straight or
curved as desired or requisite to meet the
requirements of special use. _

'The main portion of the burner B as a

whole rests over an elongated opening «¢ in.

1311@, floor A of ?vhat may be designated as the
‘fire-box” or *° combustion-chamber ” of the

heating device to whichthe burner is applied,
the lower edges of the hood C bearing against
{oor A and creating a seal Wthh eX- -

cludes from the fire-box or combustion-cham-
ber air entering through the said opening «,
except 1n so far as the same passes through
the burner B, as hereinafter described. The
side walls ¢ ¢ of the hood C converge upward,
preferably parallel to the converging side

walls d d of the 1gnition-chamber D, to a point’

approximating or just above the upper edges

of the said side walls & & of the 1gnition-

chamber D, from which point the upper por-
tions ¢’ ¢ of the side walls ¢ ¢ of -the hood C
converge inward toward each other still more,
so ‘that the oppo‘sed upper edges of the side
walls ¢ ¢ c ¢ of thehood C form an elongated

opening ¢’ approximating the width of the

elongated opening & formed by and between

the upper edges of the converging side walls
d d of the ignition-chamber D below, the

said opening ¢ in the hood C being prefer-

“ably of slightly less width than that ¢ of the

ignition-chamber for the purpose of concen-
tratmﬁ' the alr and gases as they escape from
the burner. The end walls ¢’ ¢" of the hood

C, as well as those &’ & of the ignition-cham-

ber, are shown as slightly inclined, although

| this is not material, for the reason that 1t 1s
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the air-passages ¢ ¢, formed by and between

‘the opposed parallel side walls of the hood

and the ignition-chamber, that form an impor-
tant factor in my construction of burner,
since 1t will be seen by reference to the trans-
verse sections in the drawings that the lower
portions of these air-conduits ¢ ¢ communi-
cate with the air-space ¢ below the ignition-
chamber D, which horizontal air-space ¢ is
in direct communication with the elongated
opening « in the floor A of the fire-box.

The front end wall &° of the ignition-cham-
ber D extends upward above the opening &>
and to meet a horizontal flange ¢’, formed
across the top of the front portion of the
head C, as will be seen by reference to Fig.
8. This forms a compartment ¢® between the
tront end wall ¢’ of the hood and the said
front end .wall &° of the ignition-chamber D,
said compartment ¢’ being open at the bot-

- tom, but the air in the compartment being
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excluded from the space above the ignition-
chamber D by the wall ¢* and flange ¢

The bottom of the ignition-chamber D is
preferably closed, but formed with a series of
openings d° of any desirable shape for the ad-
mission of a prescribed quantity of air to the ig-
nition-chamber below the burner-tube T, hav-
ing found by actual testand experiment that
better results are attained by this means than

when the bottom of the ignition-chamber D is

entirely open, in which case there is too great

aninrush ofair. Furthermore,the perforated

floor of the ignition-chamber by retarding the
entrance of air heats that which does enter
the ignition-chamber, and thereby renders
1t nascent, so that it combines more readily
with the gaseous admixture of fuel and air
escaping fromthe burner-tubel. Atthesame
time the perforated bottom protects the ioni-
tion-chamber and burner T against an unde-
sirable reduction in temperature. The burner-
tube T extends the whole length of the igni-
tion-chamber D, and the openings # for the
escape of the gaseous fuel are preferably
made in the form of transverse slots on the
upper side of the tube. By this form and
arrangement of slots I am enabled to dis-
charge into the ignition-chamber D a large
quantity of gaseous fuel in parallel jets with
plenty of -space between for contact and ad-
mixture with the air admitted through the
perforated floor of the ignition-chamber. As
a result a high degree of heat is attained by
the ignition of the fuel within the chamber
D and the unconsumed portion of the admix-

ture of nascent gas and air escaping through

the elongated opening ¢* in the top of the
1gnition-chamber D is is in the best possible
condition for contact with the supplementary

supply of airintroduced through the conduits

¢ ¢, the additional oxygen thus injected into
the ignited products of combustion aiding
materially in the reduction of the inflam-
mable portion thereof. The flame passing

765,442

out through the elongated opening ¢® in the
top of the hood C may be allowed to ascend
1n volume, or it may be divided and deviated
or simply deviated to one side or the other by
the use of a deflecting cap-plate F, formed
with downwardly-diverging flanges # 7 upon
either edge, which are preferably substan-
tially parallel to the converging upper edges

¢ ¢ of the hood C. The under side of the
deflecting cap-plate F is formed with trans-
verse ribs / /, which when the plate is in
use rest upon the upper edges of the hood C,
and thereby space the under side of the plate
with relation to the edges of the hood under-
neath for the purpose of creating oneor more
passages for the escape of the flame laterally.
Thusin Fig. 5 the deflector cap-plate F'is cen-
tralized with relation to the hood, and the
flame in this case will be divided and dis-
charged at the opposite edges of the said
plate, while in Fig. 10 the plate is shown as

‘adjusted with one of its flanges 7 in contact

with the Inclined edge ¢’ of the one wall fo
the hood, in which case the flame will all be
diverted through the opening created on the
opposite side of the hood.

I have found that by the use of the cap-
plate K, I am enabled to attain more intense
heat than without it. It unquestionably in-
sures the absolute consumption of all com-
bustible matter unreduced in the flame by ex-
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posing an increased surface of the latter to the

hot air in the fire-box, so that complete oxi-
dation results. Iurthermore, the defléctor
cap-plate is useful in directing the heat in a

100

given direction, as in cook-stoves or ranges,

where only one side may be required for

use, &c. -

The front end of the burner T is bent down-
ward or otherwise formed to create a receiv-
iIng and mixing passage T', into which the
gaseous fuel 1s injected from a nozzle s, con-
nected by suitable piping with a superheater
S, which extends through the upper part of
the ignition - chamber D above the burner-

tube T. Kither liquid or gaseous hydrocar-

bon fuel is introduced into the superheater S
through a pipe P, in which is interposed a
needle-valve p.
1s preferably extended into the interior of the
superheater for some distance, as will be seen
by reference to Fig. 2, so that when liquid
hydrocarbon is used it is dropped onto the
highly-heated interior surface of the super-

‘heater and immediately flashed into vapor.

It 1s obvious that ordinary illuminating or
fuel gas may be introduced into the super-
heater through the medium of the fuel-pipe

P and valve p, if desired. In any case the

gaseous fuel is expanded and superheated
during its passage through the superheater S
and 1s mnjected with force into the receiving
and mixing passage T' by the nozzle s. The

jet of vapor entrains a supply of air which in-

creases the combustibility of the admixture.

The end of the fuel-pipe P
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Steam may be advantageously used when |
avatlable in connection with my 1mproved

burner, and I have shown a steam-pipe N,
valve n, and nozzle »', arranged to inject
steam under pressure into the receiving and
mixing passage T'. By the use of steam as
herein designated a fuel admixture rich in
hydrogen as well as carbon, together with a

high percentage of oxygen, is attained in the
burner-tube T', which admixture when sub-

jected to the action of the induced currents of
alr In the burner results in intense heat. -
Where liguid hydrocarbon isused as a fuel
for the burner, a preliminary heating of the
superheater is desirable to insure the vapo-
rizing of the first portion of the supply of lig-
uid fuel, and this may be accomplished in va-
rious and well-known ways, as . by the use of
a blow-torch, &c.

the superheater in asleeve or flue H, the rear
end of which opens through the wall &° into
the 1gnition-chamber D and the outer end of
which 1s provided with means by which the

passage may be readily opened or closed, as
When it is de--

by swinging dampers 4 A.
sired to start the burner with liquid hydro-
carbon fuel, these dampers are opened and a

jet or blast of flame 1introduced into and 1.

through the flue H by any suitable means un-
til the temperature of the superheater israised
sufficiently to vaporize the liquid hydrocar-
bon when the latter is turned on at the valve

» and the dampers h h-are closed to prevent

the admission of air throucrh the flue H to the
1gnition-chamber.

Back draft is practically 1mp0851ble in my-

form of burner on account of the strong in-
duction created not only by the flame, but by
the injection of the gaseous superheated fuel
which sucks air into the receiver and mixer
T, as before stated. .

In order to effect a preliminary heating of
the fuel-supply preparatory to its mtroduc-
tion into the superheater, I conduct the feed-
pipe P along and in contact with the bottom

of the ignition-chamber D, as shown in Fig.

8 of the drawings. The pipe P is thus ar-
ranged immediately under the igniter-tube,
as seen 1n the transverse sections thereof, so
that 1t will absorb the maximum of heat from
the metallic floor of the 1gnition-chamber.

In the modification in the construction of

the 1gnition-chamber D shown in Fig. 12 the

side walls are extended to meet 'the'upper
side walls of the hood, and such extensions of

the side walls of the jgnition - chamber are-

formed with openings 4° to admit air from the
passages ¢ ¢ tor the same purpose as herein-
before described and with like result. In
either construction the induced current of air

1s heated during its passage through the spaces

¢ ¢ preparatory to its introduction into the
products of combustion at the top of the com-
bustion-chamber.

To facilitate this prelimi-
nary operation, I inclose the forward end of -

What I claim as my invention, and deswe to
secure by Letters Patent, is— = -

1. The combination ot a honzont&lly A1~
ranged retort,a vapor-pipe leading therefrom,
a burner‘ arranged to receive vapor and en-
trained air and to heat said retort, an ignition-

chamber surrounding sald retort and burner,
and a -hood inclosing the said ignition-cham-

ber and spaced to provide an air-passage be-
tween the walls thereof and of the said 1gni-
tion-chamber, whereby a supplementary sup-

ply of air i1s introduced into the products of

combustion at the top of the combustion-cham-

ber for the purpose set forth.
2. The combination of a horizontally - ar-

ranged retort, a vapor-pipe leading therefrom,

a burner a,rrancred to receive vapor and en-
trained air and to heat said retort, an ignition-
chamber surrounding said retort and burner

sald ignitionfchamber being provided W,V’ith,

30

air-openings in its bottom, and a hood inclos-

ing the sald 1gnition- chamber and spaced to

promde an air-passage between the walls there-
of and of the said ignition-chamber, whereby
a supplementary supply of air is introduced

into the products of combustion at the top of

the combustion-chamber for the purpose set
forth. - -

3.- The combination of a horizontally - ar-
ranged retort, a vapor-pipe leading therefrom,
a burner arranged to receive vapor and en-
trained air and toheat said retort, an ignition-
chamber surrounding said retort and burner,

sald ignition-chamber being provided with

alr-openings in 1ts bottom, and a hood inclos-
ing the said ignition-chamber and spaced to

-produce an air - passage between the walls

thereof and of the said ignition-chamber, the

90
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walls of the said hood bemﬂ' made to converge -

centrally above and over the upper end of the
combustion-chamber, for the purpose of di-

recting an auxiliary supply of heated air into

103

the products of combustion I‘lSlI]O‘ from - the -

‘combustion-chamber.

4. The combination of a horlzontally-al-
ranged retort, a vapor-pipe leading therefrom,

‘a burner armnged to recelve vapor and en-

trained air and to heat said retort, means for
introducing steam under pressure into said
burner, an ignition-chamber surrounding said

110

115
retort and burner, said ignition-chamber be-
ing provided with air-openings in its bottom, -

and a hood Inclosing the sald ignition-cham-
ber and spaced to provide-an air-passage be-- °

tween the walls thereof and of the said ioni-
tion-chamber, whereby a supplementary sup-

ply of air 1s introduced into the products of "

120 -

combustion at the top of the combustion- cham— 3

ber, for the purpose set forth. |
5. The combination of- a horizontally-ar-
ranged retort, a vapor-pipe leading therefrom,

a bumer armno‘ed to recelve vapor and en-

trained air and to heat said retort, an 1gnition-

chamber surrounding said retort and burner

| said ignition-chamber being provided with

125
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- sald ignition-chamber being provided with
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alr-openings in its bottom, a hood inclosing
the sald 1gnition-chamber and spaced to pro-

vide an alr-passage between the walls thereof

and of the said ignition-chamber, and a de-
flecting cap-plate covering the opening in the
top of the hood without closing the same for
the purpose set forth.

6. The combilnation of a horizontally-ar-

ranged retort, a vapor-pipe leading therefrom,
a burner arranged to receive vapor and en-
trained air and to heat said retort, an ignition-
chamber surrounding said retort and burner,
alr-openings in its bottom, a hood inclosing
the sald 1gnition-chamber and spaced to pro-
vide an air-passage between the walls thereof

and of the sald ignition-chamber, and a cap-

plate adjustably supported over said hood

whereby the products of combustion escaping

therefrom may be deflected to one side or the
other or allowed to escape on both sides there-
of for the purpose set forth. *

7. The combination of a horizontally-ar-

ranged retort, a vapor-pipe leading therefrom,

a flue surrounding the projecting end of said
vapor-pipe for the purpose of facilitating the
preliminary heating of the same, a burner ar-
ranged to receive vapor and entrained air and
to heat said retort, an ignition-chamber sur-

765,442

rounding said retort and burner, said ignition- 30

chamber being provided with air-openings in
its bottom, and a hood inclosing the said 1g-
nition-chamber and spaced to provide an air-
passage between the walls thereof and of the
said ignition-chamber, whereby a supplemen-
tary supply of air is introduced into the prod-
ucts of combustion at the top of the combus-
tion-chamber for the purpose set torth.

8. The combination of a horizontally-ar-
ranged retort, a vapor-pipe leading therefrom,
a burner arranged to receive vapor and en-
trained alr and to heat said retort, said burner
being formed with a series of narrow trans-
verse slots for the purpose set forth, an igni-
tion-chamber surrounding said retort and
burner said ignition-chamber being provided
with air-openings in its bottom; and a hood
inclosing the said ignition-chamber and spaced
to provide an air-passage between the walls
thereof and of the said igmition - chamber,
whereby a supplementary supply of air is in-
troduced into the products of combustion at
the top of the combustion-chamber for the
purpose set forth.

JOHN F. SCHREY KR.
‘Witnesses:

GrE0. WM. Mi1ATT,
D. W. GARDNER.
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