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UN ITED STATES

Pa.tented Deeember 13, 1904.".'__

PATENT OFFICE._

GEORGE E. WHITN EY OF BOSTON

MASSALHUSETTS ASSIG\TOR TO

WHITNEY . MOTOR WAGON (/OIVIPANY OF KITTERS’_ NIAINE

| HYDRQCA_RBON—B_URNEH.

SPECIFIGATION formnlg- pa,rt Df Letters Pa,tent No. 77 7, 5'78 da.‘ted December 13 1904

Apnhce tion ﬁled February 20 1899, Serml No. 706 253,

(Nn mnrlel )

To all who?n it ?napy CONCETTL:
Be it known that I, GrEoRrGE E. WHITNDY of

Boston, .county of Suﬁoll{ State of M&Sgachu— -

setts, have invented an Improvement in Hy-
droearbon Burners, of which the following
deserlptlon in connectmn with the accompa-

nying drawings, is a specification, like charac-
ters on the drawings representing like parts.
This invention has foritsobject the produc-

tion of a novel hydrocarbon or liquid - fuel |

burner for steam-generators constructed and
arranged to effect great economy of fuel with
high Pfimencv and capable of very complete
raﬂ'ulatlon and adjustment..

One practical embodiment of mvmventmn
will be hereinafter described in the following
specification, various novel features ‘being

particularly pomted out 1n the claims.

Figure 1, in elevation, represents a hvdro--

carbon-burner embodying one form of my in-
vention, showing clearly the external partsof

‘the burner, the lower portion of the boiler-.

shell beingshown as surmounting the burner,
to be heated thereby. Fig. 2 is a horizontal

sectional view of the burner, talkken on the line .

x x, Fig. 1, the bottom of the combustion-

chamber being partially broken out to show

more clearly some of the parts beneath. Fig.

3 1s an EIﬂarged vertical section taken on the

line & #, Fig. 2, showing also in section the
lower portlon ot the boiler illustrated in Kig.

1. Fig. 4: 18 an enlarged sectional view on

the line & & ; Figs. 2 and 3, of the fuel-con-
trolling devices Shown 1n front elevation 1in
Fig. 1; and Fig. 5 1s also an. enlarged sec-

t1ona,1 detml of a portion of the tuel—control- _

ling devices, taken on the line «°, Fig. 4.
In my present invention 1 ha,jve' provided a,
novel and highly -efficient form of burner

particularly adapted for portable or other

steam-generators, constructed in such man-
- ner that the consumption of the fuel 1s car-

ried to substantial completion in the combus-
tion-chamber, with the attendant results of
very high efficiency, rapid and continuous

- generation of a great volume of heat, and the
'-pra,c,tlcal elimination of all disagreeable odor
due to partially-consumed fuel.

The regulation of the burner is rea,dlly ancl
50 eﬁ’eetwely attained by means to be hereinaf-

ter descrlbed the apparatua as a wht)le being

capable of qumk return to maximum or lower

heating effect after the supply of fuel has
been temporarily shut off.
In the preferred embodiment of my inven-

‘tion the fuel-vapor is mixed with air before

its entrance to the burners proper or burner-
devices, an independent supply of alr to sup-

port and effect complete combustion being de-

livered to the burners at or closely adjacent
to the pomt at which combustion ot the mlxed |
air and gas is effected.

Reterrmﬂ‘ to the drawings, the burner com-
prises an outer shell or side wall @, bent into
circular form in the present instance, having

a double bottom formed by continuous ﬂa,t f

‘top or upper and lower or bottom plates o’ «°,
Fig. 3, said platesand the side wall constitut-

ing a casing which formsa distributing-cham-
ber D, trom which the combustible gas, pref—
emblv a mixture of fuel-vapor and air,isdis-
tributed to the burner-openings to be de-
scribed. The space included between the side

wall and topplate ¢ of the casing constitutes '

a combustion-chamber C, which is closed at
its top by the bottom or crown sheet 6" of
the boiler B, (partly shown in Figs. 1 and 3,)
having uprwht. fire-tubes-or ﬂue% b, opening

at then- lower ends 111130 the combustion-cham-

ber. An opening in the side wall of this
chamber is closed by a door ¢°, Figs. 1 and 2,
conveniently located near the torch to be de-

seribed, access to the latter and to the inte-
rior of the chamber C being effected by open-

ing the door, aspring s bemﬂ' herein shown as
arranged to norma,lly maintain the door closed.

Each burnerdevice is herein shown as com- -
posed of .two concentric metallic tubes 6 5%
fitted tightly together at their lower ends
Fig. 3, mterposed between and secured to the
top and bottom plates of the casing by insert- .
ing the tubes tightly in registering holes in.
said plates and outwardly ﬂanwmﬁ' or turning
over the ends of the outer tube Z)"‘ upon the
plates, as at 3 3.  The Inner or air tube b* is

' reduced 1n exter nal diameter atits upper part

for about half its length to leave an annular
space b* between it and the outer tube 6%, said
tubes &° # forming the inner and outer Walls

of the burner éle:w'.?lms;1 Wthh thus presents a 100




slit-like and_,' preferably continuous exit or |

“burnper-opening in the top plate and leading

IO

- tubes &° prevent separation of the plates ¢’ o°
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1mto the combustion-chamber.
annular space #*and opening thereinto are in-

let ports or holes 4° in the outer wall or tube

6°, thereby effecting communication between
the burner - openings and the distributing-

chamber D, inasmuch as said inlets 5° are be-

low the top plate @', which forms the bottom
- of the combustion-chamber.

- A largenumber
of the burners or burner-openings are pro-
vided, varying in number and size according
to circumstances, the burner-openings in the

bottom of the combustion-chamber presenting

a number of ring-like or annular slits or exit-
orifices 5, Fig. 2. The flanged ends of the

due to the warping or bending tendency caused
by the high temperature, and in order to

malntain the plates the proper distance apart 1

malke use of distance members, shown as metal

tubes 4° surrounding the burner-tubes and

abutting at their ends against the top and bot-
tom plates between the end flanges 3, said
tubes 57, 6% and 4° being made of metal having
the samerate of expansion. By thisconstruc-

tion the burners are not only cheaply and con-

venient]v construc:ted but the top and bottom

| plates o @ of the casing are held from warp-
1ing or buckling. | |
The distance members 3° are perfomted at,

8 opposite the inlets #°, as shown in Fig. 3,

“and it will also be seen that the inner or air
-supplying tubes & of the burners form con-

35

- communicating at all with the distributing- |

duits or passages extended through but not

chamber D, said inner tubes serving as inlets

to supply air to the burner -openings and

'.'40
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chamber C to support combustion and also to
furnish any additional air necessary for the

mixture of fuel - - vapor and air delivered to

the burner- openmgs from the dlstmbutmcr—

chamber D.
- From the foregoing it will be obvious that

the burner-ﬂame 1S rmﬂ*-hke or annular and
that the pure air is delivered at the interior
of the flame uniformly at all points, resulting

in a very hot clear flame, the hydrocarbon

vapor being entirely consumed within the
chamber C. -

By varying the position of the upper ends

" of the tubes 5° 6° the flame mayv be flared or

55
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contracted, slight elevation of the inner tube

or wall flaring the flame and depression below
the outer tube or wall contracting it.

I have herein shown the lower ends of the

_:condults or air-supplying tubes &’ as opening

into an air-chamber A below and attached to
the distributing-chamber, the bottom a’ of the
air-chamber having 5u1table air-inlets «°, Fig.
3, adapted to be more or less closed by means
of a shutter &', shown as pivoted to the bot-

tom of the chamber at @ and provided with

an actuating-handle ¢, Fig. 2. The pure ex-
ternal air enters the chamber through the in-

Opposite the

| .therefrom
upwardly inclined from near the side wall ot_

777,578

lets @® and passes to the various conduits or

inner walls 4%, and by means of the shutter &’
the alr- -supply delivered through such conduits

can be regulated re&dlly a,nd wﬂ:h a great de- .

gree of accuracy.
The heat generated in the combustlon-cham—
ber is very mtense when the apparatus is in

70

full operation. and to protect the side walls ¢

I use a lining of some refractory material,

such as asbe;stoq paper or cloth 44, Figs. o

and 3, and in addition thereto I pr{)vlde fur-
ther protectwn by a series of pipe-bends P,

curved to conform closely to the curvature ot '
the side wall ¢ and connected at their endsq

with manifolds or headers P’ P2, Fig. 2, the
former communicating by a pipe » w_ith the
source of feed-water supply, while the latter
connects by pipe p° with the boiler. As the
incoming feed-water circulates through the
bends P i1t is heated and so passes to the boiler,
while the interposition of this body of water
between the burners and the wall of the com-
bustion-chamber acts as a protection for the

latter against the fierce heat. |
Two concentric pipes C* ¢ are extended into

the combustlon chamber, the larger one being
closed at 1ts inner end and I‘IU‘Ile secured at
its outer end only to the wall of’ the combus-

75

30

sle

tion-chamber and constituting the vaporizer

to receive and vaporize the nvdrocarbon or
other liquid fuel used.

sion and contraction under variations of tem-
perature, thereby avoiding derangement or
breakage of parts or their distortion.

An external casting (' has a threaded por-

tion ¢, Fig. 3, screwed onto the projecting

outer end of the vaporizer, leaving a chamber

¢’ in the casting at the open end of and com-
mumcatmﬂ' d1rect.l;3:" with the vaporizer, the
inner tube or fuel- supply inlet ¢ for the vap-
orizer passing through said chamber and be-

ing shown as screwed 1into- the castincr 1n com-

munication with a duct or passage ¢’, “which is
00nnected with the source of h]el-supply by a

pipe ¢*.. The liquid fuel thus enters the inlet-
tube ¢ and is delivered therefrom at the inner

~end of the vaporizer C*, so that it is subjected .

to higch temperature at the instant 1t enters
the vaporizer and the fuel is largely or alto-
gether vaporized before it leaves the inlet ¢

- Beneath the vaporizer and at each side there-

95 -

By securing the vap- -
orlzer atone end only I provide for its expan-

100
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5.

of for the greater part of its length, as here-

in shown, the plate &', forming the bottom of
the combustion-chamber, 1s provided with nu-
merous small holes or jet-openings &, Figs.

2 and 3, of a pilot-torch herein comprising a

subchamber or hester H. formed in the dis-

I2C

tributing - chamber and completely shut off

the bottom 4 of the heater being

the chamber D to the plate ¢’ at the inner end
of the perforated portion. The side walls A/
of the heater are riveted or otherwise r10‘1dly
secured at their upper edges to the plate «/,

125
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as at A~
oas or va,pcr is admitted to the p1lct—tcrch
hca,tcr I-l it will escape through the jet-open-
ings @', and when a lighted ma,tch or torch 1s
:-:Lpphccl thereto the vapor will ignite and the
heat from the jets will raise thc temperature
of the vaporizer C*. An air-inlet tube A%
Fig. 3, enters the chamber through the q1de,
wall of the distributing-chamber D as here-
in-shown, and a fuel-vapor injector K is lo-
cated at the outer end of and projects into the

said inlet in usual mmmcr the torch-heater

 being thus supplied with air and fucl -vapor

I5
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has a dcpcndmn' fcct 7,
crooked passage ¢, communicating with a |

or hydrccarbcn oas to feed the jets @™
Referring to Figs. 1 and 4, the casting ('
prc’vldcd with a

nozzle on the casting forming the injector K,
a short duct ¢’, Fig. 5, ccnncctmcr the passage
¢’ with the chamber ¢* and the vaporizer C~.

‘Suitable plugs 8 and 9 tightly closc the cnds |

of the crooked or bent passage ¢’, formed 1in
the casting by drilling in this 1nsta1:1cc of my

‘invention, and it w1ll be seen that the fuel-

vapor can pass at all times to the nozzle or
injector K for the torch-heater, controlled by

a suitable injcetor-valve £, the threaded stem
~of which passes through a stuffing box or
‘eland £* and is prcwdcd with a handlc or nut

30

4 at its outer end.
The distr 1butmﬂ‘—cha,mbcr D is prcfcrably

prcvldcd with two air-inlets or mixing-tubes

35

| 4',:,
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provided Wlth
which a jet of gas is injected clircctlyintc the
tube D* and ander pressure due to the vapo-

passages ¢ ¢,

a plu,,, 18 closing the outer cnd of the

D* one at each side of the torch-heater H, the |
inner ends of said inlets being beveled, as at

d, Fig. 2, on their outer 81dcs in order to pro-

vide an cxtendcd exit-opening for the mixed
.alr and fuel-vapor as the mixture enters the

distributing - chamber, each air-inlet being
cooperating injector 1 _by

rizing of the fuel. |
At one sidé of its center the casting C' is
provided with a lateral chambcrcd extension

C°, having a dcpcndmﬂ' leg ¢, provided with-

a lateral branch ¢ . ccnncctcd Wlth or forming
a a,tt of the foot C*and prc]cctmﬂ‘ bcycnd 16
at . as shown in Fig. 4.

The injectors] are constructed substantmll Y
as the injector K and are formed bV nozzles
extended mward from the branch ¢® and its
extension ¢, said nozzles communicating with

¥ Fig. 4, formed by dcrlllm-:r the
branch and its extension from the outer. cnds,
pas-
sage ¢, An uprwht passage. ¢ in the leg ¢’
connects the passages ¢ ¢ with the chambcr

¢, the latter having at 1ts inner end 2 clrcu-'

for
a duct ¢ lcadmw to the opening cf

lar block %, tcrmmﬂ' a valve-seat ¢"
valve 2., a

the valve-seat from the chambcrcd portion ¢°

of the casting ', as best shown in Fig. 5.
- It sometimes happcns that by reason of
some slight obstruction the valve + will not

firmly seat; but such obstruction can gener-

, Fig. 2, so that thn a combustible |

allv be réemoved bV a rclatwcly rcta,twc mcvc-.

ment of the valve and seat without removing
either, and herein 1 . have constructed 131]15:
part ct the apparatus whereby such relative

rotative movement can be effected independ-

ently of the valve-operating means.

The circular valve-seat block ¢ 1s held in
pla,cc by a thimble or sleeve 20, Fig. 5, and
the periphery of said block is tccthcd as - at
21, to be engaged by a pinion 22 on-a shaft
23, mounted in a hollow enlargement ¢ of
the casting .
stuffi nfr*bcx 24 and is provided with a handlc
25, by “which it may be rotated, and by turn-
ing this handle the pinion 22 will rotate the

block ¢ relatively to the valve to clear the

parts of.a slight cbstructlcn
Each injector 1 is. provided w1th a needle

or sumlar valve of usnal cccst1 uction, the

stems ¢ being shown in section in Kig. 4 ana
passing throucrh stufing-boxes z~, FI‘J’S 1 and

The shaft passes through a

7o

75
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2, with thumb-nuts or handles f.?, , by Whlch |

the valves are operated.
A pan F, provided with smtablc fibrous

“material f‘,, Flﬂ‘ 4,18 connected by bolts £’ to

nipples ¢* ¢” on the branch ¢® and its exten-

sion, sleeves 7#* surrounding the bolts bctwccn

the mpples and the bcttcm ot the pan..
When the apparatus

fuel 1s poured mtc the pan and lighted, the
valves of the injectors I being clcscd and the

.hcat soon raises the temperature of the. cast-
ing " and adjacent parts sufficiently to vap-

orize such liquid fuel as 1s contained therein,
and this vapor passing into the torch- hcater
H can be ignited by a match or torch in the
ccmbustlcn chamber, and very quickly the
vaporizer C* will be in operative condition.

For ccnvcmcncc I have provided the -exten-

sion ¢’ with a teat ¢, controlled. by a valve

| &, Fig. 4, so that liquid fuel can be drawn

thcrcﬂcm into the
to start the appamtu%

pan F when it 1s desired

the fuel vaporized therein passes from thc

| vaporizer through duct ¢ and chamber ¢” to
‘the passage ¢ and thence to the injectors I

1. and when the valves of the latter are opened
the vapor rushes into the  inlets D? drawing

in air and mixing therewith to supply the

chamber D in the burncr -casing with the com-
bustible mixture for the burncr cpcmnws and
this combustible mixture issuing from the

said burner-openings wi]limmcdiatc’ly ionite
from the flame of the pilot-torch, the appa-

_ Afterit has been once
‘started and the vaporizer initially heated bV
the flame from the pilot-torch, as described,

9_0

is to -be started, the B
parts being cold, alcohol or some of the llqmd _

- IQQ

rog

110
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ratus continuing to so operate as long as tfuel

is supplied to the vaporizer. When the op-

‘eration of the apparatus.is to be stopped tem-
-porarily, the supplv to the injectors I 1s shut
off and the main burner ceases to act; but as

the torch-beater injector K still remains in
unobstructed connection with the vaporizer,
as has been described, the said jtcrch—hc‘atcr

:c'zs :

Igc
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H will continue to operate, keeping the Gom-
bustion-chamber C and the boiler heated to

malintain the steam and vaporizing the fuel
as 1t 1s admitted to the vaporizer. Thereaf-
ter as soon as the injectors I are opened the

burners Wlll light a,ut{)ma,tlcallv from the

1O

heater-jets @'
- By means of a burner embodylnﬂ' my in-
vention I am enabled to raise steam very rap-

idly in the boiler of a steam-generator, for,

provided the heater is in operatmn there Wlll
be enough vaporized fuel in the vaporizer to
mix at once with the requisite air at the in-

lets D® as soon as the injectors are opened, the
combustible mixture passing at once to the

- d1str1but1nﬂ' chamber and burner-openings.

20
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The ailr- _inlets D? and injectors I are so pro-

portioned that the proper quantity of air will

‘enter to mix with the vaporized fuel and be

distributed to the burner-openings from the
chamber D, and as the air delivered at the
burner-openings is regulated at will it is un-
necessary to provide adjusting - means for the
inlets D°. I have provided convenient means
to automatically regulate the SU_];)pr of liquid
fuel by or through variation in boiler-pres-
sure, so that when said pressure passes be-
yond or falls below a certain point the fuel-

" supply will be reduced or 1ncrea,sed respec-
tively. |

| Referrmﬂ' partmulﬂ,rly to Fig. 4, a case M
has an attached cap M’ provlded with a hol-

low boss m, through which the stem o of the

valve » is extended, the end of the boss being
screwed into the part (P of the casting C' and

opening into the chamber ¢* thereof. A flexi-
ble diaphragm M?* is securely held between

the case M of the regulator and its cap, and
the valve-stem 2" has a s head »° attached thereto

and resting a,gamqt one side of the diaphragm,

a cylmder-head m' on the opposite 51de of the
diaphragm having a threaded stud m which

18 screwed: tlﬂ‘htly into the head «° pﬂ,ssmcr
~through the diaphragm and making a steam-
tight connectlon between the Valve -stem and
- ¢ylinder-head /.
riorly threaded at 7° to receive the end of a
cylinder 7%, loosely held in the regulator-case
M, the closed outer end 2’ of said cylinder

The c’vhnder' head is inte-

having loosely extended through it a rod »2°,

"having at its inner end a head 72" and threaded

~at its outer end at ° to engage a threaded

55
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of 1n the case.

hole in the end of the case, a check-nut 2” on

the rod preventing accidental movement there-
| A strong spring S surrounds
salid rod within the eylinder m*, bearing at its

opposite ends on the head 7' of the rod and

the end #2° of the cylinder and tending to move
the latter to the left, Fig. 4, to t.hereby hold
the valve v off its seab A pipe '’

- pressure.

. 1ts capacity.

, commil-
‘nicating with the steam-space of the boiler,
~leads to and opens into the case M on the same |
side of the diaphragm as the spring and cyl-

| mder so that the bmler -pressure acts on the

777,678

diaphragm in opposition to the action of the
ng. By moving the rod " in or out of
the case M the tension of the spring is varied

Spring.

to adjust it to the desired degree of boiler-
When such pressure passes beyond
that point, the tension of the spring is over-

~come and the valve » is more.or less closed
‘to decrease the supply of fuel-vapor to the

injectors I, thus decreasing the heating action
of the burner as a whole. When the boiler-
pressure falls below the desired point, the
spring operates to open the valve and admit

70

75

more fuel to the injectors to thereby increase |

the heating effect of the burnér.
the said VﬂlVB be opened or closed, however,
the passage of fuel to the heater H 1s not in-

‘Whether

S0

terfered with in the least, so that the supply

of fuel may be cut off entlrelv from the burner-
injectors, and the heater will remain operative.
My invention marks animportant advance

in the art, largely because the vaporizer is lo-

cated in the combustion-chamber above the
maln burner, so that the greater the flame
thereiu with the resultant heatingo effect. call-
ing for an increased supply of fuel the hotter

“will the vaporizer become to supr)ly the re-

quired amount of vapor, the vaporizer thus

responding always to the burner, and further-

more, because the initial heating and lighting
torch 1s itself supplied from the vaporizer so
located and responsive, so that there is little

0O

95

or no danger of the draft of vapor for the

maln burner robbing the torch, the latter as
the work upon the burner increases having

the benefit of the increased vaporization due

to the 1ncreased heating effect in the combus-
tion -chamber.

operation under the most trying conditions.
It is to be observed that the auxiliary burner

1s so located relatively to the main-burner vap-
~orizer that the latter is in the direct path of
its heat, thus giving the auxiliary burner a

maximum of effectiveness in proportion to
Its connections to the fuel-sup-
ply conduit also are such that the reduction
ot tuel-supply to the main burner by the au-
tomatic regulator, even if carried to the point
of toral extinction of the main-burner flame,

nevertheless permit the maintenance of a

heating effect not less than a predetermmed

These with other apparent
features of the invention insure its successful

JFOO

105
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115

minimum in the mam-burner vaporizer, so

that the latter remains in a condition of readl—

‘ness to respond quickly to fresh demands or in-

creased demands upon the main burner, irre-

spective of the connections which Supply the

auxiliary burner, whether leading from. the

- main vaporizer, as in the illustrated embodi-

mentof my invention,or otherwise, and apart
from other considerations these two described
features lend a delicate balance to the regula-
tion of the system, for although the total

effective heat of the combustmn chamber is
the combined heat both of the auxiliary burner |

I20
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. provide for uniform action of the various

55

‘age to the effective

777,578

and the main burner the former by reason of
its effective position may be made of minimum
capacity, thereby contributing the minimum
proportion and the smallest possible percent-
heat of the chamber.
This causes the variations in the main-burner
supply resulting from the automatic regula-
tion to be followed by variationsin the effective

‘heat holding the closest possible correspond-

ence to the variations in the main supply. All
this notwithstanding that any reduction in the
main-burner supply however far it may be
carried so long as the system remalns in op-

eration cannot reduce the vaporizing heat of

the main-burner wvaporizer below that limit

which 1s necessary to malke it quickly respon-

sive to fresh demands.

I have herein shown a plurality of fuel-i -in-
jectors for the . distributing-chamber, and
should one of said injectors fail to work prop-
erly from any accidental cause the mixture.of
airand gas in said distributing-chamber would
tend to escape at the point adjacent the inop-
erative injector and would be lost, and to pre-
vent such occurrence I separate the distribut-
ing-chamber in the casing into as many com-

partments as there are injectors, in the pres-

ent case by means of a partition-wall 75, (see
dotted lines and part full lines, Fig. 2, ) one

of the injectors I communicating with each
into which the dIStI’lbUtlﬂU-_

compartment
chamber is thus divided, said partition- wa,ll

T 5_b611]0‘ attached to the tOp and bottom plates.

a a’. Should one of the injectors fail to op-
erate, 1t will be obvious that the gas entering
the distributing-chamber from the other in-
jector cannot pass into the compartment nor-
mally Supphed by the tempora,rlly inopera-

tive Injector, so that there is no possibility of

the gas blowing back and escaping.

Referrrmﬂ' £0 Fig. 2, it will be seen that_

the b11rner~open1_n0's are very numerous, and
some of them approach very closely the inlets
for the distributing-chamber, while others are
at a considerable distance therefrom.

burner-openings I provide those farthest from
the inlets with ports of greater area communi-
cating with the chstrlbutm o-chamber than for

those burners which are nearer the oas a,ncl-

air inlets.

- Referring to Fig. 3, the extreme left-hand
purner device shown in section may be pro-
vided with two inlet-ports #°, while the next
burner device to the right will have an acdi-
tional port *, (Shown in dotted lines,) and

“the next two may be provided each with four

60

ports, two being shown in section and one of
the other two ports being indicated in dotted

lines, as at 6%, its fe]low port being arranged

Opp051te thereto and not shown in the Vertl—
cal sectional view.

Obviously instead of varying the number [

ot ports for the differently-positioned burner

So to |
~comprising aclosed distributing-chamber hav-

the combustion-chamber to

devices the number of pdrts might be the

same, but differing In size to produee the

same effect.

A burner constructed in ai‘;cordance withmy
1mvention 1s particularly adapted for steam

generators or motors for horseless vehicles,
vacht-engines, and the like, which: are liable
to more or less frequent stoppages,on account

70

of 1ts great economy, efficiency, and conven-

ience of operation, durability, and simplicity,

together with its great capacity for qmckly
atbmnmﬂ' 1ts maximurm heating effect.

T have herein shown two injectors cooper-

atmﬂ' with the distributing-chamber of the

fburner;. but my invention is not restricted

thereto, as one injector or a greater number

75
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than two may be emploved, as desired and

according to circumstances.

T ha,ve herein shown one pmctlcal embodi-

ment Qt_ my invention without, however,; at-
tempting to 1llustrate or _describe vVarious

8K

changesor rearrangements which may be made

without departing from the spirit and scope
of my invention, and accordingly my said in-

vention 1s not restricted to the precise con-
struction and ar ranﬁ'ement herein shown and
described. -

B 9{'_‘;..

Having deseribed mv ‘invention, what T '

claim, and deswe to secure by Letters Patent,
18— -
1. The within-described hydr ocal*bon-burner

95

comprising top and bottom plates normally

separated by intervening spacers and held to-
gether by tubular members passing through

sald plates and headed over at the outer face
of each, air-supplying tubes arranged within
said tubular members and in contact there-
with at the bottoms of the latter but separated
therefrom at the upper ends ot the latter, said
tubular members being constructed to furmsh
communication from the chamber between

IOC
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said plates to the resulting annular space be-

tween sald tubular members and smd mr—-sup—-
plying tubes.
- 9. The within-deser ibed hyd rocarbon~burner

1ng acontinuous top plate, a comb ustion-cham-
ber closed at its sides and i1ty bottom formed
bV the top plate of the distributing-chamber,
air-conduits extended through t
the distributing-chamber and t

he top plate

thereof to supp]v external air to the combus-~
tion-chamber, means to regulate the supply

of air to said eondults, tubular conduit mem-
bers secured to the top and bottom plates and
having their upper ends communicating with
provide ‘slit-like
burner-openings and having inlets within the
distributing-chamber, said dlstrlbutmcr cham-

ber also hmrlnw means to supply the same Wlth'
‘a mixture of air and fuel vapor.

he bottom of |

ITO
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I20
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3. In a hydrocarbon-burner. a combuf-;tl{m- o

chamber, burners therein, a chamber to con-
taln a mixture of air and fuel-vapor, commu-




s

nicating with said burnels a fJel-vapor inlet |

IO

15
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for smd mixing-chamber, a

tubular air-inlet
open at its outer end and extended into the
mixing-chamber around the fuel-vapor inlet,

the open inner end of said air-inlet being bmf—
eled to enlarge the opening thereof.

4. Inahvydrocarbon-burner,superposedair,
distributing and combustion chambers, and
‘burners comprising concentric inner and outer

walls in close contact at their lower ends and
separated at their npper ends to leave an an-

“nular space communicating with the distrib-

uting-chamber and at its top with the com-

bustlon chamber, the said inner walls of the
burners extendmﬂ‘ directly from the combus-

tion to the air chamber to provide air-inlets
opening into the combuc;tmn—chamber wilthin
the several burner-openings.

5. Inahydrocarbon-burner,superposed alr,
distributing and Lombustmn chambers, tubu-
lar condmts comprising inner and outer walls

' separated at their upper ends to leave an an-

~ ber, to provide air-inlets opening into the com-
bustmn—chamber within the several burner-

nular space communicating with the distrib-
uting-chamber and opening into the combus-

tion-chamber to form burner-openings, the
said inner walls of the conduits extending di-
rectly from the combustion to the air cham-

openings, and distance members interposed
between the top and bottom of the distribut-

" ing-chamber, said distance members codper-

35

ating with the outer walls of the conduits to -
prevent warping of the said chamber top and

_bottom

6. A hydrocarbon burner promded with an |
~ inclosed distributing-chamber having top and-

bottom plates, the top plate having a plu rality

- of burner devices, each of -which_is formed by

40

a plurality of concentric tubes having an an-
nular space between their upper portions, the
outer tube having a side admission-opening

therein affording communication between said

45

annular space and said distributing-chamber.
7. In a hydrocarbon-burner, a combustlon—-
chamber.,burners therein a,dlstrlbutmc-‘-cham—

 ber communitatinﬁ' with the burners to de-
- liver fuel-vapor thereto, means including- a

50
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valve and its seat to control the passage of

fuel-vapor to said distributing-chamber, and
“independent means to effect relative rotative_
movement of the valve and seat, to c]ear the

same of an obstruction.

to control the passage of fuel to the burner,

means to open and close the valve, and inde-

pendent means to effect relative rotative move-

ment of the valve and seat to clear the same
of an obstruction.

9. Inasteam- a'enemtmﬂ' appﬂ,ratus a boiler, '
a liquid-fuel burner to heat thé same, a control-

ling-valve and its seat, means to automatwallv

open and close the valve and govern the pas-
sage of the fuel to the burner in accordance
with the boiler - pressure, - and independent

7 ,BY8

means to effect relative rotative movement of

‘the valve and seat to clear the same of an ob-
struction.

10. In a steam-generator, a burner-casing

comprising a side wall and top and bottom

plates each having a series of circular open-
ings therein, a plurality of tubes arranged in
concentric pairs separated at their upper ends
to leave annular spaces which form burner-

openings, the outer tube of each pair being

rigidly secured at its ends to the top and bot-

tom plates respectively, and an inlet in the
outer tube communicating with the annular

space between the tubes of the pair.

11. In a steam-generator, a burner-casing

comprising a side wall and top and bottom-

plates each having a series of circular open-

ings therein, a pluralltv of tubular conduits
. each having an annular recess extended there-
into from its upper end, to form a burner-

opening, each conduit being rigidly secured
at itd lower end to the bottom plate and hav-
ing the outer wall of the annular recess se-
cured to the top plate, and an inlet from the
exterior of the conduit to the recess. |
12. In a steam-generator, a burner-casing

70
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comprising a side wall and top and bottom .

plates each having a series of circular open-
ings therein, a plurality of tubular conduits
between the top and bottom plates of the cas-
ing, attached to and supported by each, each
conduit having therein- an annular passage
having an inlet within the casing, the upper

end of each passage forming an annular out-

let at the upper end of each conduit. |
13. 'A hydrocarbon -burner provided ‘with

an inclosed distributing-chamber having top
and bottom plates, the top plate having a plu-

rality of burner devices, each of which 18

formed by a plurality of concentric tubes hav-
ing anannular space between their upper por-
tions, the outer tube having a side admission-

opening therein affording communication be-
tween sald annular space and saild distribut-
ing-chamber, and the inner tube opening into
the space beneath said bottom plate.

14. In an apparatus of the class described,

arranged beneath and to heat the same, the

| bottom of said boiler and the top of said burner

constituting the top and bottom respectively
of a combustion-chamber between said burner

| | and boiler, a fuel-supply conduit for sald main
8. A liquid-fuel burner, a valve and its seat |

burner, said conduit including a vaporizer ar-
ranged in said combustlon-chamber so as to
be heated with said boiler by said main burner,
whereby the latter aids in vaporizing its own

95
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“the combinationwith a boiler of amain burner

1Ly

I20

fuel, an initial, heating and lighting torch ar-

rancred to initially heat said vaporizer and
boilerand to light said main burner, said torch
being itselt Supplled from said vaporizer, and
means responsive to variations in boiler .con-
ditions to vary the supply from said vaporizer
to said main burner without affecting the sup-
ply from said vaporizer to said torch.

L25 |

I30
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15. In an apparatus of the class described, |

the combination of a suitable inclosing wall
containing a combustion-chamber, a main
burner constituting the bottom of said cham-
bher, a8 fuel -supply conduit for said main
burner, said conduit including a vaporizer ar-
rangced in said combustion-chamber to responcl
to the heating effect of said main burner, one
or more vapor-fuel jet devices for saic main
burner, said jet device or devices being sup-
plied from said vaporizer, a mixing-tube pro-

jecting through the side wall forming said

combustion-chamber and through which said

jet device or devices project vapor-fuel into

and to supply said main burner, means posi-
tively to control the flow of fuel through each
of said jet devices, an independent automatic
regulator controlling the supply to said jet
device or devices, an initial, heating and
lighting torch for said vaporizer and supplied
with fuel from said fuel-supply conduit free
from the control of sald automatic regulator,
said torch comprising a jet device externally
located relative to said combustion-chamber,
positive controlling means for said torch-jet
device, and a tube arranged in front of the
latter and through which its jet of fuel-vapor

- 1s projected within said inclosing wall to act

30
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upon said vaporizer.

. 16. In an apparatus of the class described,
a burner-plate provided with a series of main-
burner openings, a gas-distributing chamber
beneath said burner-plate and in communica-
tion with said openings, a fuel-supply conduit
for said chamber, said conduit including a
vaporizer located above said burner - plate,
sald plate being also provided with a series of
auxiliary-burner openings beneath said vapo-

. rizer, said openings communicating with a sec-

40
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ond gas-distributing chamber.

17. In an apparatus of the class described,
a burner-plate provided with a series of main-
burner openings, a gas-distributing chamber
beneath said plate and in-communication with
sald openings, said plate being provided with
a series of auxiliary-burner openingsfor light-
ing said main burner, and a gas-distributing
chamber in communication with said second
series of burner-openings, said main chamber
and second chamber receiving a separately-
controlled fuel-supply.

18. In an apparatus of the class described,
a main-burner plate provided with a ‘series of
mailn - burner openings, a gas-distributing
chamber beneath said burner-plate and. in com-
munication with said burner-openings, & fuel-

| supplv condmt for said main burner, a vapo-

rizer included in said conduit and above said
main burner, a heating and lighting torch di-
rectly beneath said vaporizer for initially

‘heating the vaporizer and lighting said main

burner, and a second gas-distributing cham-
ber for said heating and lighting torch.
19. In an apparatus of the class described

“botler within said chamber,

ing-retort in said cnmbustmn-chamber

4

the combination of a boiler provided with a
substantially inclosed combustion - chamber
beneath the same, a main burner for said
regulating means
responsive to changes in boiler condltwne for
supplying a variable amount of fuel to said
burner, a vaporizer for vaporizing the fuel
supplied thereto, said vaporizer being subject
to the action of the heat from said burner to
cause the same to respond to the varying
burner demands, and an auxiliary burner as-
sociated with said combustion - chamber to
cause 1nitlal ignition and reignition of said
main burner, said vaporizer being located di-
rectly within the normal path of the auxiliary-
burner flame.

20. In an apparatus of the class described

the combination with a boiler provided with a

substantially inclosed combustion -chamber

beneath the same of a main burner within said
chamber, a vaporizer immediately above said
main burner and subject to the direct action
of the products of combustion therefrom to
supply vaporized fuel thereto, means respon-
sive to boiler condition for controlling said
main burner, an auxiliary burner also within
sald ‘combustion-chamber and directly adja-
cent to said vaporizer to impart directly there-
to the auxiliary-burner heat, said auxiliary
burner having a separate supply-conduit from
said main burner, whereby it is caused to 1m-
part to said vaporizer a vaporizing effect, irre-
spective of restrictions of said main burner
through the action of said controlling means,
and to mltmlly ignite and reignite said main
burner.

21. In an apparatus of the class desecribed,
the combination of a steam-generator, a main
burner therefor, a substantially inclosed com-
bustion-chamber for said burner beneath said
generator, a fuel-supply conduit, a vaporiz-
and
connected with said conduit, for vaporizing
fuel supplied to said main burner, auntomatic
regulating means for increasing or decreasing
the heat of said combustion-chamber by vary-
ing the fuel-supply to said burner, and an
auxiliary burner for ignition and reignition
of said main burner and alse connected to said
fuel -supply conduit and arranged adjacent
sald vaporizer to transmit its heat directly
thereto, the connections between sald fuel-
supply conduit and sald auxiliary burner per-
mitting the latter to maintain the heating of
said vaporizer irrespective of the restriction
of sald main burner by sald regulating means.

22. In an apparatus of the class described,
the combination wilith a steam-generator, of a
main burner, a substantiglly inclosed combus-
tion-chamber for the same beneath said gen-
erator, a fuel-supply conduit for said burner.,
a vaporizer in said combustion-chamber and
included in sald conduit, an auxiliary burner
associated with said combustion - chamber,
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Corrections in Letters Patent No., 777,978,

-

b 3 77,578

sald vaporizer being located within the direct | to this specification in the presence of two sub-

path of the auxiliary-burner flame, and means | seribing witnesses.
for regulating the heat of sald combustion-

chamber by varyving the fuel supplied to said | GEORGE K. WHITNEY.
maln burner while insuring still the heating Witnesses:
of said vaporizer by said auxiliary burner. | GEORGE B. UprHAwMm,

In testimony whereof L havesigned my name | FrepERICK L. EMERY.

It is hereby certified that in Letters Patent No. 777,578, granted December 13,1904,
upon the application of George K. Whitney, of Boston Massachusetts, for an 1mprove-
ment in “ Hydrocarbon-Burners,’* errors appear in the printed specification requiring
correction, as follows: On page 4, line 119, a period should be substituted for the
comma after the word ‘ barner,” a,nd the following word ¢ irrespective’” should com-
mence with a capital I, in line 124 a comma should be inserted after the word * con-
siderations,” and in line 126 a period should be substituted for the comma after the
word ‘““system,” and the following word “for’ should commence with a capita,l I,
On page 5 commas should be inserted after the words ‘“burner’ and ‘“former” in
line 1, after the word ¢ position?” in line 2, after the word ‘““supply’ in line 12, after
the word ‘carried’ in line 13, and after the word ¢ operation’” in line 14; cl.Ild that
the said TLetters Patent should be read with these corrections therein that the same
may conform to the record of the case in the Patent Office.

Signed and sealed this 171:11 day of January, A. D., 1905.

[SEAL.] | F. I. ALLEN,
| Commaissioner of Palents.
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of said vaporizer by said auxiliary burner. | GEORGE B. UprHAwMm,

In testimony whereof L havesigned my name | FrepERICK L. EMERY.

It is hereby certified that in Letters Patent No. 777,578, granted December 13,1904,
upon the application of George K. Whitney, of Boston Massachusetts, for an 1mprove-
ment in “ Hydrocarbon-Burners,’* errors appear in the printed specification requiring
correction, as follows: On page 4, line 119, a period should be substituted for the
comma after the word ‘ barner,” a,nd the following word ¢ irrespective’” should com-
mence with a capital I, in line 124 a comma should be inserted after the word * con-
siderations,” and in line 126 a period should be substituted for the comma after the
word ‘““system,” and the following word “for’ should commence with a capita,l I,
On page 5 commas should be inserted after the words ‘“burner’ and ‘“former” in
line 1, after the word ¢ position?” in line 2, after the word ‘““supply’ in line 12, after
the word ‘carried’ in line 13, and after the word ¢ operation’” in line 14; cl.Ild that
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It is hereby certified that in Letters Patent No. 777,578, granted December 13, 1904,
upon the application of George E. Whitney, of Boston, Massachusetts, for an improve-
ment in “ Hydrocarbon-Burners,’ errors appear in the printed specification requiring
correction, as follows: On page 4, line 119, a period should be substituted for the

. comma after the word ‘ burner,” and the following word ¢ irrespective” should com-

mence with a capital I, in line 124 a comma should be inserted after the word *‘con-
siderations,” and in line 126 a period should be substituted for the comtma after the

' word *system,” and the following word ©for” should commence with a capital .

On page b commas should be ‘nserted after the words ¢ burner” and ‘‘former” in

' line 1, after the word ‘ position” in line 2, after the word “supply’’ in line 12, after

the word “carried” in line 13, and after the word ‘operation ™ in line 14; and that
the said Letters Patent should be read with these corrections therein that the same
may conform to the record of the case in the Patent Office.

Signed and sealed this 17th day of January, A. D., 1909.

[SEAL. ] F. I. ALLEN,

Commassioner of Patents.
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