~ (No Model.) o T '3 Sheots—Sheet 1.
0. GASSETT. ' |

- - OIL GAS GENERATING BURNER. -

No. 601,004, ~ Patented Mar. 22, 1898.

| ey S . '?g | i |
w 5 AN . fi ,,I!' f |
NN B M \
- r \Q&"‘ — l =
r , L'| < ‘
el A
(HIRE Nl | N I 9\% |

| S || ard .

| i IN] 3

i [ / Ii

dr‘ | ‘é I e i ’Ill

I | | |

|
N o !
e IR , _
.- Bl : lﬁ'a ; l'|1l| |

a __ S : - ' ’ ; | ﬁ,'“ {!‘|I'|'+I:'

THE NORRIS PETERS €O, PHOTOLITHD, WASHINGTON, D, ¢




(No Model.) = = - | 2 Sheets—Sheet 2.
O.GASSBTT._ |
- 0IL GAS GENERATING BURNER. °

No. 601,004,  Patented.Mar. 22, 1898,

R "y N | .
A o % Qq lrer/ ereor.

Oscer (Zevs-setts

T /m,/%,,,wm

THE KORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. €. .




IO

'S

- 20

30

40

UNITED STATES PATENT OFFICE.

—r e TR ESE TESCES ¢ T S — Lo TR R

OSCAR GASSETT,
| ' - EASTMAN

OI‘ BOSTON MASSACHUSETTS ASSIGNOR TO AMBROSE
OF SAME PLACE.

OIL-_-GAS-GENERATIN_G BURNER.‘

SPECIFICATION formmg pa,rt ef Letters Pa,tent No. 601 094 de,ted March 22, 1898,
Applleatmn filed Oeteher 2, 1895, Serial No. 564 434, (No model )

To all whom it may concern |

Be it known that I, OSCAR GASSETT, of Bos-
ton, county of Suf elk State  of Massachu-
setts have invented an Improvementin Oil-
Gas- Gener&tmn'Bul ners, of which the follow-

ing deserlptlon in connection with the ac-

companying drawings, 1s & spemﬁea,mon like
letters on the drewmﬂ's representmﬂ' like
parts.

generating burner, or a burner of that class
in which a mineral oil, preferably kerosene,
is fed to theapparatusinliquid form and sub-
jected to heat, by which it becomes vaporized
and superheated, the gas thus formed being
mixed with air and fed to a smteble bumer

and then ignited.

The mventwn is embodied inan apparatu%
in which the liquid fuel is supplied from a
suitable reservoir or other source to a super-
heating tube ortubes,in which it becomes vap-
orized and superheated to form a gas, the
sald superheating-tube terminating in an out-
let or injector nozzle, from which the gas is
injected into the burner, which consists of a

chamber having openings, at the outside of

which the gaseous contents of the burner are
ignited. The gas escaping from theinjector-
nozzle in crossing the air-space between the
said nozzle and the entrance to the burner
mixes with air, so that the burner receives a

mixture of superheated oil-vapor and air, |

which forms a highly-combustible gas. In
apparatus operating on this principle as here-

tofore constructed difficulty has been en-
. countered owing to the liability of the gasto

ignite within the burner.instead of at the out-
side thereof, the gas then burning at the in-

,]eetor-nozzle this being espeelelly liable to

occur when. the outlet from the nozzle 1s made

‘regulable and reduced in order to reduce the

heat of the burner.
The present invention consists, memly, in
an 1mproved construction of burner adapted

to be used in conjunction with superheating-

tubes communicating therewith through an
alr-space, as above deserlbed in which the

- gas escapling from the 1n,]ector-nezzle at the
| end of the superheating-tubes, together with

50

the air entrained thereby, is d1reeted prei-

The present invention relates to an oil-gas-

-

‘burner.

an induction-ehember and thence to.the

practically obviated, while complete combus-

tion is obtained, there being, moreover, no

clogging or carbonizing within the burner.
The burnerembodying theinvention consists,
therefore,mainly of three parts,which may for
convenience be called the ‘‘concentrating-

tube,” the ‘‘induction-chamber,” having open-

ings whwh communicate with the burner and
the ‘““burner” proper, preferably surround-

ing the said induction-chamber and provided
| wi_th burner - openings communicating with
“the air, 1ignition and combustion taking place

at the outside of said burner-openings. The
induction-chamber and burner-chamber are

preferablycylindrical and concentrie, the for-

mer being contained within the latter and pro-
vided W1th the concentrating-passage, which

‘consists of an elongated tube of a smaller ca-

pacity than the eald induction-chamber, the

sald concentrating-passage being adepted to.

receive gas from the injector-nozzle and the
air entrained thereby. Theinduction-cham-
ber and burner-chamber are both closed at
theirendsand provided with openingson their
side walls, the openings from the induction-
chamber being preferably on the side oppo-

site to the side of the burner-chamber which

een'ta,ins the burner-openings.

In order to direct the flame of the burner
toward different portionsof the stove in which
the burner is.to be used, the said burner is

mounted to rotate upon its longitudinal axis,

and two or more lines of openingsare prowded

in the surface thereof, stops being provided

to limit the movement of the bumer and ad-
justed so that in either position thereof the

flame from at least one row of openings will

be directed toward the superheating -tube,
which is supported above over the burner, so
as to be subjected to heat and insure proper
superheating and conversion of the oil into
oas before it reaches the jet.

- Figurelisaside elevation of the a,ppare,tus,
pa,rtly in. section; Kig. 2, an end elevation
looking toward the le_ft- of FKig. 1, a portion of
the outer casing being broken to show the
other parts; Flﬂ' 3, an “end elevation looking

~erably throueh a cencentmtmg pessaﬂ'e, to | toward the I'lﬂ‘ht of Fig. 1; Fig. 4, a vertleal

It has been found that by such an
arrangement the liability of lighting back is
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cross-section on line 2%, Fig. 1; and Fig. 5, a
sectional detall on line «°; Fig. 1, looking to-

ward the right. - |

The burner a consists of a closed chamber,
preferably cylindrical, as shown, mounted in
upright frame-pieces A at the ends of the ap-
paratus and preferably supported mainly
upon the peripheries of wheels or rollers A%,
mounted on brackets A® so as to admit of the
sald burner being easily rotated on its axis.
T'he said burner is provided with suitable

‘openings, through which a combustible gas

admitted thereto, as will be hereinafter de-
scribed, escapes, there being preferably three
rows of such openings, arranged parallel to
cach other and to the axis of the burner. As
shown herein, said openings a® are somewhat
clongated, which may be accomplished by
forming them in ribs ¢’ standing out from
the surface of the burner. This elongation
is formed to decrease the liability of the gas
to ignite within the burner and burn at the
jet, this being a common source of trouble in
burnersof thisclass. Thegas, which consists
of o1l vaporized and superheated and after-

ward mixed with air, is admitted to theinte-

rior of the burnerthrough aninduction-cham-

“ber 0, which consists of a chamber inclosed in
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the burner a and preferably similar in shape
thereto and concentric therewith.
Communication between the induction-
chamber and the burner is provided for by
means of a series of openings b® in the wall
of said induction-chamber, through which the

commingled gasand air contained therein en-

ter the burner. Thesaid induction-chamber
1s fixed with relation to the burner and pref-
erably so arranged that the openings 0? open
toward the closed side of the burner-chamber
or, in other words, at the maximunm distance
from the burner-openings a? so that the gas
escaping therefrom into the burnerhas to pass
around into the induction-chamber before it
can escape from the burner-openings, as
clearly shown in Fig. 1.

The gas isproduced by admitting oil to the
apparatus through an oil-inlet ¢, connected
by pipe ¢* to a reservoir or other supply, the
sald inlet being connected by an upright cham-
ber or pipe ¢’ with the vaporizing and super-
heating tube ¢, which is supported in the end
frame-pieces A, the said superheating-tube
being above the burner-openings, so as to be
subjected to the heat of the fiame after the
apparatus is started. ‘T'hus the oil, entering
the inlet ¢ in liquid form, becomes vaporized
in the chamber ¢® and then passes into and
through the superheating-tube ¢?, in which it
becomes superheated and converted into gas,
which then passes through a pipe d to an in-
jector-nozzle e, the said nozzle, as shown, be-
ing adjacent to the open end of the induction-
chamber 0, so that the gas escaping under
pressure from said nozzle isinjected into said
induction-chamber, carrying with it a supply
of air, with which it becomes thoroughly
mixed, thus forming a combustible gaseous

il
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fuel which ignites and burns after passing
throngh the burner-openings «?.
Cooperating with the injector is the inlet-

tube or concentrating-passage 0° which pref-

erably comprises a tube having an enlarged
or bell-shaped mouth 0% direetly opposite the
injector-nozzle e, the said tube being inserted
in an opening {° through the end of the in-
duction-chamber b and extending, as shown,
some distance into the chamber, so that the
gas and air entrained thereby are confined
and concentrated within the said tube before
entering the induction-chamber itself.

- In order to start the apparatus, a small
amount of oil is placed in the bottom of the
apparatus, which consists of a pan A, pref-
erably being provided with a porous sub-
stance, such as asbestos, (not herein shown,)
to diffuse the oil and cause a proper ignition
thereof,thus heating the vaporizing and super-
heating system to convert the oil admitted
through the inlet ¢. A trough or funnel AS

‘may be provided, as herein shown, to facili-

tate the pouring of the oil into the said pan
A% the said trough also being lined with as-
bestos, so that the oil burns in it as well as
in the pan, thus heating the jet and prevent-
ing any condensation of the fuel which might

occur owing to imperfect superheating at the

beginning of the operation. After the ap-
paratus is once started it is obvious that the
flamefrom the burneritself isdirected against
the superheating-tube, so that the apparatus
becomes practically self-operating.

The 1nduection-chamber and burner may
obviously be connected together in any suit-
able or usual way, the former being prefer-
ably provided with an external serew-thread
0%, codperating with an internal serew-thread
a* at the mouth of the burner, the two parts
being held in fixed relation by means of a set-
SCrew .

The burner-openings ¢®* may be arranged
in any suitable position, there being prefer-
ably, as shown herein, three rows of such
openings, arranged parallel to each other and
extending along the upper surface of the
burner a. Itcan beseen that by rotating the
said burner upon its axis the direction of the
flameissuingfrom the burner may bechanged,
it being possible, for example, to direct the
greater part of the heat toward one side or
the other of the stove when the burner is
used in connection with a stove—as, for ex-
ample, when it is desired to concentrate the

heat upon the oven or the water-front.

To provide for means for rotating the said
burner, a toothed segment a’ (see Fig. 2) is
provided on the outer surface thereof and
adapted to mesh with a pinion «’, having a
square or flattened spindle ¢, adapted to be
engaged by a suitable key or wrench, and
stops a, (shown in Fig. 5,) projecting inward
from the end plate A, are provided to limit
the movement of the said burner, the said
stops cooperating with a projection 0% from

' the outer surface of the induetion-tube 0.
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 said stops a flame from one line at least of
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the burner - openings is directly under the
final branch of the superheating-tube, which
tube, as shown, is preferably in the form of

a loop, having an initial and a final branch-

extending across the upper part of the appa-
ratus and arranged, as will be described, to
be subjected to the greatest amount of heat
along the final branch.

The fire can be regulated by regulating the

" flow of gas from the injector-nozzle, the said

injector-nozzle being herein shown as pro-
vided with a needle-valve ¢% having a screw-

~ thread ¢’ and a flattened or square end e,

20

20

- 35

adapted to be engaged and rotated by a key
or wrench, thus reﬂ'uletmn' the size of the noz-
zle- epemnw and the amounb of gas escaping
therefrom.

The arrangement of the vaporizing and
superheetmw system 18 such that the inlet
portion, as shown in Fig. 1, is below the
burner, and consequently 18 sub;]eeted_ to a
comparatively slight amount of heat. The
tube ¢®, however, rises into the vicinity of the
burner, so that the temperature thereof grad-

ually increases from the bottom to the top.

Thus the oil from the oil-inlet will rise in
the tube ¢3, remaining in liguid form at the
bottom of S&ld tube and becoming vaporized

toward the top,the vapor! then passing through

one branch of the vaporizing and supelheat-

ing pipe ¢4, the said bmneh being, as shown, .
semewhat away from the direct line of the

flame issuing from the burner, so that it is

not sub;;eeted to the greatest amount of heat.

- ‘The other branch of the superheating-tube,

40

45

itisata maximum, so that the vapor on reach-
.inﬂ' the tube d, leadmﬂ' to the injector-nozzle |
, 18 theroughly supe1heated and converted..

g0
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however, is directly over one line of burner-

openings in either position of the burner, and |

is therefore subjected to the greatest pessﬂole

heat, so that the process of veporlzmw and

Superheatmﬂ' 1s gradual, the heat increasing
as the material passes f om the inlet to the
final branch of the superheating-tube, where

By reference to Fig. 4 the relation of the

burner-openings to- the superheating-tubes

can be clearly seen, the initial branch of said
tubes being Somewhat out of the line of the
right- h_and row of burner-openings, while the
final branch is directly over the central line,
as shown, or the left-hand line when the po-

sition of the burner is shifted.

In order to fully insure the concentration
of the heat upon the superheating-tube, de-
lectors g and h are provided which serve to
direct the flames toward the said tube and

~ at the same time prevent the said flames from
 being disturbed by drafts caused by the re-

meval of the covers from the stove or other

causes tending to divert the heat from the

superhe&tlnmtube

~ The construction of the appar atus as a

| Whole is p1 eferably substantially as shown in

‘The adjustment of the parts is such thet in | the drawings and is simple and inexpensive,

‘either position of the burner determined by | the armngement being such that the main

portions of the apparetus are retained Iin
place without fastenings of any kind and are
therefore readily remova,ble if need be, from

70

the main frame, which eons1sts mmply as

above described, of a pan A hevmﬂ' two end
plates A secured thereto. The bm ner, as
has been stated, is mainly supported upon
the rollers A%, but is further held in position
by the slot A’“_} in the end plates, having a re-

~cess at the lower part thereof, within which

fits the extension a* at the end of the burner.
The said burner may therefore be easily lift-

in position 1t 1s securely held by its own
welght.

The Vap()I'lZIIlﬂ‘ and superheatmﬂ' system,
together with the oil-inlet and the injector-
nozzle, 1s formed in one piece and supported
in the proper position by the end plates A,
which are provided, as shown, with recesses
at their upper edges toreceive the superheat-
ing-tube.

To close in the ends of the appamtue above

75

S0

“ed and removed, if need be, although when

g0

the superheating - tube, the supplemental

plates A° areemployed and provided with

slots at their lower edges, which fit over the
said tube and which may be, moreover, pro-

vided with studs A8, cooperating with slots
'A% in the end pleteA Thus after the super-
heating-tube is in place the supplemental

plates are slipped over it, and the deflectors

g and h are supported upon the said supple-

mental plates.

As herein shown, the deflector ¢ is provided
at its upper p01t1011 with a longifudinal rod
g°, secured inlugs ¢°, the end of said rod rest-

ing in suitable recesses at the top edges of
the supplemental plates A°, and the lower

portion of the said deﬂeetm g 18 supported

upon the superheating-tube, as indicated .in
‘Fig. 4. The deflector A is 51m113r1y supplied
_W1th a rod h?, secured thereto in substantially
the same way and also supported upon the
supplemental plates.

T clalm— |
1. Inanoil- O'as-ﬂ'eneretm o burner, the com-

‘bination of a superheet1n9-tube and an injec-

tor-nozzle at its educt end, a perforated in-
duction-chamber, an inlet- tube arranged in
the outer end thereof the said ehamber and
its tube being alined with said nozzle and

,eepereted from it by an air-space and adapt-

ed to receive commingled air and gas, and

a burner-chamber 1nelosmfr said induction-
‘chamber and mounted below the superheat-

ing-tube, and provided with burners adjacent

to said tube, the said induction-chamber be-

ing interposed between, separating and also

affording indireet communication between

| the injector-nozzle and the bumer, substan-
tially as deseribed.
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2. Inan 011—Uas-wenerat1nﬂ* burner thecom-

| bination of a supe_I'llefc},mn'r-T tube and an in-
jector-nozzle at its educt end, a perforated
| induction-chamber closed atitsinnerend,an




c1nlet - tube arranged in said chamber and |
sald 1nduetion-
chamber and its inlet-tube being separated

alined with the nozzle, the

from the nozzle by an air-space and adapted

to receive commingled air and gas, and a
chamber melosmg. said induction-

burner -
chamber, mounted below the superheating-

- tube and provided with burners adjacent to
- said tube, the sald induection-ehamber being
interposed between, separating and also af-

fording indirect communication between the

injector-nozzle and the burner, substantially

0 dGSCl 1bed.

T'he combination with the ‘%lip@l]l@&tll]”-.

‘tube and injector - nozzle of a cylindrical
‘burner .p.rovlaue.d with an induection-chamber

adapted to receive air and gas from said in-
| ‘having its mouth in almement with the g

jector-nozzle, said burner being mounted Dhe-
low said tube and substantially parallel with
the final branch thercof; two or more rows
~of burner-openings along the surface of said

cylinder adjacent to said superheating-tube:
and mcans for rotating said cylinder upon
1ts longitudinal axis within certain predeter-
mined limits, the adjustment of the parts be-

~ing such that in either position of the cylin-.

- .deronerowof openings will be directly under
- said final branch of the tubes, substantially
as deseribed.

- 4. Inmanoil-gas-generating bur ner, the com-
Dbination of an 011—- as vaporizing and supet-

1ts mouth in alinement with the g

601,094

‘heating tube, and an injector-nozzle at ifs
educt end for delivering the
aperforated induction-chamber, and an inlet-

gas therefrom,

tube extending into said chamber and having
as-1njector
nozzle and separated therefrom by an air-

space, an outer chamber iuolosing sald indae- |

tion-chamber and receiving the air and gas

from the perforations of Lhe latter, said outer
chamber being provided with burner-outlets

~arranged in proper relation to the oil-super-

heating tube to cause the flameat said burner-
outlets to act on said supmhedtmw tube, :sub

stantially as described.

ﬁ-

The combination of a gas- 111Jector noz-
.f:]e, a perforated 1uduction-chamber, and an
inlet-tube extending into said chamber and
oas-
111]0(3‘[01 nozzle and with an open air- .spac,e'
between, and an outer chamber inclosing said
perforated induction-chamber and receiving
the alr and gas from the perforations therecof

and being provided with burner-outlets, sub-

St&ntiall y as described.

In testimony whereof I have signed my

name to this specification in- the plesenee of

two subscribing witnesses.
| o | Ob@AR (JASST [‘”
Witnesses:
1L J. LIVERMORE,
N. P. Forp.
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