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UNITED STATES PATENT OFFICK,

GEORGE . WHITNEY, OF BOSTON, MASSACHUSETTS, ASSIGNOR, BY MESNIL ASSIGNMENTS,
TO STANLEY MOTOR CARRIAGE COMPANY, A CORPORATION Ol MASSACHUSIITTS.

FUEL-BURNING APPARATUS FOR MOTOR-VEHICLES.

No. 882,569,

Application filed February 18,.1901.

7o all whom it may concern: -

Be it known that I, Groree K. WinTNey,
a citizen of the United States, residing at
Boston, in the county of Suffoik and State of
Masgachusetts, have invented an Improve-
ment in Fuel-Burning Apparatus for Motor-
Vehicles, of which the l’oﬁ owing deseription,
in connection with the asceompanying draw-
ings, is a specification, like {ettel's on the
drawings representing like parts. '

This invention in motor vehicle relates
particularly to fuel burning apparatus where-
1 gasolene or other liquid fuel is em}])loyed

_ for generating the steam or other fluid pres-

20

30

40

45

sure by which the vehicle is propelled.

The various features of my invention will
be best understood after a description of an
apparatus made i accordance with the
same, and will be particularly pointed out
and claimed at the end of this specification.

Figure 1, in side elevation, shows a typical
motor-vehicle equipped with apparatus made
in accordance with my invention; Fig. 21s a
horizoutal section on the dotted line 2—2,
Fig. 3, showing the burner, regulator and

-other of the parts, in plan view; Fig. 3 is a

vertical section taken on the dotied line
3—3, Fig. 2, with a part of the piping shown
i elevation; Fig. 4 is a side elevation look-
ing from the right, ¥ig. 3, the parts being
shown in this figure on an enlarged scale;
Fig. 5 is a vertical cross-scetion of the
hurner, Fig. 3, the section being taken on the
-5 looking toward the right;

dotted line 3
Ifig. G is a horizontal section taken on the
dotted hine 6-—06, Wig. 3, looking down; Fig.
7 isan enlarged detail in seetion, showing a
formation of one of the burner tubes; Fig. 8,
a full sized detail of the discharge deviece of
the distributer, the view being a horizontal
section on the dotted line, 8--8, Figs, 3 aud
05 Wig. 8, o vertical cross-section on the
dotted line 94, Fig. 87 e, 10, a vertical
longitudinalsection on the dotted Hine 10--10,
Fig. 9; Tig. 11, an enlarged sectional view
of the regulator, its reguiating valve and the
accessible connections between the same.

In the embodiment of my imvention se-
lected for illustration hereinand shown in the
drawings, B is a pars of a suitable boiler pro-
vided at its lower end with a water leg, 1/,
swrrotuding or inelosing the fire-box or con-
bustion chamber C,

Specification of Letters Patent.

Patented July 7, 1908.
Serial No, 47,723.

Within the combustion chamber is a1-
ranged a suitable burner apparatus, the same
composed as herein shown of a conical side
wall, g, with top and bottom plates, o, a?,
forming between them one or more mixing
chambers, D.  The top and bottom plates,
o, @, of the burner are connected by the sep-
arate burner devices shown in section, [figs.
3,5 and 7. Referring to these {igures. the
top plate, ¢, 1s provided with a series of ap-
ertures formed by flanging the metal of the
Plate upwardly to form a series of ring-like
flanges, ¢®.  The bottom plate, ¢?, is provided
with similarly arranged apertures, similarly
formed, to leave upwardly extended ring-like

flanges, «f, preferably, however, slightly

~

smaller it dinmeter than the diameter of the
ring-like flanges, @, of the top plates.  Aiv
tubes, @, are Inserted from the bottom
through corresponding apertures in the two
plates, as shown in Fig. 7, said tubes heing
expanded, as by a tvbe expander, into firm
and permanent contact with the mmer faces

of the flanges «®, whicli thereby act to hold
‘the sald air tubes firmly in position with their

upper ends extending upwardly through the
apertures in the top plates, as shown, the up-
per ends of said air tubes for the best results
projecting slightly above the level of the sar-
rounding flanges, ¢®.  "The said aiv tubes are
also separated from the surrounding flanges,
@, to leave ring-like air spaces, ¢, due to the
difference in diameters between the extoriors
of the air tubes and the interiors of the flanged
aperturesin the topplates, Reinforeing rings,
a®, are preferably employed surrounding the
ring-like flanges, ¢f, and supporting the latter
and the air tubes, @, that are expanded
against the interiors of said rings: This con-
struction feaves uninterrupted annularspaces
through whicl gas admitted to the interior of
the burner may escape and thoroughly mix
with the aiv drawn upwardly within the air
tubes from beneath the burner, thus furnish-
ing o much more complete and effective com-
bustion, and acting more efficiently to draw
the air upwardly through the inclosed air

tubes than do constructions where the gas s,

projected around the air tube in ring-like se-
ries of separated jets.

The burner is divided interiorly and sub-
stantially diametrieally by a wall, d, so that
there are in effect two distinet but essentially
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1111 r mixing chambers, D, ¥ig. 6, each
chambﬂr having an inlst through a Lm‘;mg

- tube or conduit, D*.  These mixing tubes, or
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_the middle portions of the chiambers are

conduits, D2, Fig. 6, are diverg(,nﬂ or radi-
ally arranged one with reference to the other,
their entrance ends adjacent the distribu tlnﬁ
device being much closer together than thoir
delivery ends, which, as shown, ave located
near the outer curved wall of the burner,
whereby the gas entering through the tubes,
s will be_described, is pm]ecfed into the
Lh&mbers D, D, free of the burner devices
therein in & direction which is both u
and tangential to the permher‘ﬂ Wuh and
against the top plates of the chambers, This
canses the gas to be spread out in all divec-
tions, some of it spreading immediately to
adjacent burner de‘vlCLS, the remainder fol-
lowing around the free spaces a Lw'm the
Lurved walls of the Lh‘llnbbl‘b, thereby at cly
reaching the burner devices locate < i the
more relnote parts of the chambeis. Ureater
unifonmty in the several jﬂtg 158 uinrr arouzﬂ
the several air tubes in the-ch .amber is thus
obtained than would be possible were er-
said tubes to deliver the O‘.lm near the less fr
middle or inner },ortlonb of the chambers,
where its passage to the various burner
vices would be at once interrupted by the
many air tubes or obstructions with \ ik
filled.
In actual practice I have found this arrange-
ment of conduits or fubes for ueuvmmgf the
gas to the intarior of the burner to be of the
greatest value, since the more uniform con-
bustion obtained throughout the entive are
of the top of the burner adds greatly to Ls 8
officiency of the burner and the facility with
which steam is generated and maintained.
Arranged  substantially  diametiically
through the middle of the bume::“, Hips. 3
8, is ‘vhat T eall & toreh chamber 71 Fig. 6,
one side of w h’ch is ShOV”l i.)wl ed by dm
dwlsmn wall, d, Fig. 6, sand the other by a
second wnll d, Tio 8. This torch chamber
has its own Independent inlet or mixing tube,
k, shown as arranged on an incline load mo
from a point below the burner upwardly
through *h»ﬂ boLLom of the toreb chamber,

.
[y
uiel
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.
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u

and

termmatmrr preferably as shown in Fig. 3,
the top I‘lat(‘ @, within me area of this cham-
ber I being V‘IV perforated, as at I, to

permit the escape of the gas enlering the saic
chan 1}3{[{‘ mrtmo‘ satd tubc 7L Th
pAaL , imnmediate lv over the discharge en
o mw r'n\mo tubes, D° is also ’)1’(‘*71(‘00 wi
fine perforations, ‘90, to perrn’t escape \;1"'
part of the gas entering the crmm bers 1D
throuuh said tubes D
I have applied to the fop 1 plat

the area occumed by the fine i
H sud D?, reinforcing or thick
a* (shown best 1}‘ Figs, 3
phxtes may be ofther

ward

802,580

mentioned, whereby the perfora-
ugh the said plate at these points
are Pmdv in efiact so many long passages of

such smsall dmmeber as compar od with their
length ’ha. the flame Vﬂl not draw ‘back
thy ough them. In other words, I have

found by experiment that a flame is apt to-

fight mvh or draw mluawh panommons, if
the wall containing the said perfordtions is
thin, but Wﬁl not draw 1“11‘0112 oh such perfo-
ations it they are made of considerable
ngth compared w 1th their diameters, like

S1 naﬂ tubes or condy ut Lighting back is

65

70

further guarded against by admitting the gas
éiom the mi: ng 'f,ubes ] 3mm the open, un~ -
ted aveas of the chambers, D, as de-

ich avoids congestion nepr the
F gald tubes and pPI‘mItS iree dis-
ot the gas to all parts of the cham-
found by acmm practlce that o
as here deseribed does not light

mouths
‘hﬂmrwn
T

pers. 1have

27e

burner stch
alcen from a usual source is
eptc ing through & pipe or con-
2, that is fiv t given 2 turn
around the combustion chember and within
water leg surrounding the same, and,
H“1 it again lmvo" the Und & shell, is con-~
nected to o downwardly extended pJ}) , 2,
having an upturned end .J‘ rises loosely
ough o thinble, P$ conne etit ing the top
and bottom plates of the burner, and enters
d of o retort, ¥9 t‘aa, ends hori-
v over the bu;ner, in the line of the
toreh cnamber, I, and close to the top of the
said burner, as best shown in Fig. 3, so. that
Hamo 1‘,5111110 from the torch chamber
gh the pcr’furﬂtqu. ', will heat the
Cand i its contsined fluid.
P Lhmwm which the retort
msmo shrough the burner,
de anougn arger Than the said pipe to
it the latter to wove back and forth
the sxpansion and contraction of the
la o being pres erab]y firtaly held
ipo at its opposite end, to.be de-
01 the retort, F%  are
Fig. 3, to prevent lo nhage un-
mees in expzm Honl and contraction
snid % bort and Ets end fittings.
now deseribe the d fﬂbutmo device

ated ucncraﬂy hy Y. This distributer

RERS
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Quly, a5, 2.
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ge at its top and

, with the adjacent
s, ti1> e fusl nrst entering
s, ¢, Hi This pas-
148 inner end in an ori-
ipwardly mto and in
torch nuxmg tube
3. The orifice, ¢, is
avg, ¢*, the stem of
and screwed mtu 2

7(7’0

*, splined within the.
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casting of the distributer. The flanged outer
end of the steel sleeve, ¢4, is held normally in
position by the yielding substance of the
packing, ¢, confined by the usual threaded

“cap, ¢, through which the valve stem is ex-

tended, with 1ts end down-turned to furnish
means by which to rotate the stem and force
the valve against or away from its seat, and
thus close or open the said orifice, ¢/. The
body is ordinarily made of composition,
while the valve stem and valve are usually of

steel, and if the valve stem were screwed di-

. rectly-into the body of the casting and the

15

20
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valve closed when the casting was heated,
and the casting and stem theresfter permit-

‘ted to cool, as at the termination of a run,

the casting by contracting at a greater rate
and further than the valve stem would con-
tract upon the valve and its stem so tightly
as to prevent subsequent opening of the valve
to start the burner and also would be apt to
injure the valve seat permanently. . To ob-
viate this I have provided the splined steel
sleeve, ¢*, within which the valve stem is
threaded, and any difference in the rate of
contraction of the casting and the valve stem

" is taken care of by the splined sleeve, which
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will slide as may be necessary to maintain
the contact between the valve and the seat
and yet not unduly press the one upon the
other, the compressibility of the packing, ¢,
acting as a yielding support to keep the valve
always to its seat yet perinit it to retract with
the seat as the latter contracts in cooling.
Referring now particularly to Figs., 2, 9
and 10: the horizontal passage, ¢, has an out-
let, ¢7, leading upwardly into a chamber, ¢*
said passage, ¢7, being controlled by a gravity
ball valve, ¢?, normally seated upon a conical
seat surrounding.the end of said passage.
From this chamber, ¢%, Fig. 10, two branch
passages, ¢, lead downwardly and along to
near the ends of the distributing device,
thence upwardly again and into the discharge
tips, ¢, Figs. 2, 4 and 10, These discharge
tips, ¢, -are axially in line with the mixing
tubes, 1? so that the said tips project the
gas delivered thereby into and through the
said tubes, thence into the mixing chantbers
of the burner. The passages ¢ leading to
the tips, ¢'' are respectively controlled by
suitable valves, ¢, threaded in the ends of
the body of the device and having their stems
downturned, as shown in Fig. 10, to enable
them to be rotated, as is necessary to open
and closc the said passages.  The top of the
ball valve chamber, ¢*, IFig. 11, is closed by a
fitting, ¢, clamped in position by an exterior
coupling, ¢’ )
it, one end of a tube, ¢*, Figs. 10 and 3, the
upper end of said tube being in turn serewed

into a fitting, ¢, having an arm, ¢, that car-

vies the diaphragim regulator, to be described.
The fitting ¢ is counter bored at its lower end

This fitting e has screwed into.

to receive a washer, ¢°, secured in position by
riveting over the wall of the counter-bore, as
shown, and in a central opening in the washer,
¢, 1s arranged a valve stem or rod, ¢, that ex-
tends upwardly within the tube ¢?, Fig. 3, and
at its upper end has fastened u‘pon it & collar,
¢’, between which and the said washer, €% is
interposed a spiral spring, ¢*, surrounding the
said valve stem, ¢°. This spring acts nor-
mally to lift the valve steny, ', away from the
ball valve, ¢ the limit of upward movement
of the said stem being fixed by contact of the

said collar, ¢', with a washer or disl, ¢?, ar~

ranged between the upper end of the tube ¢*
and the packing ¢!, through which the ex-
tended end of the valve stein passes out-
wardly from the said tube, ¢,

Referring to Figs. 3 and 11, the arm, ¢, has
serewed into it laterally the yoke, f, the arms
of which have overturned ends, 77, that hold
8 cross-bar, % This ecross-bar, f* at ity
middle, holds a nipple, 73, that is threaded at
one end to receive the threaded end of a pipe,
74, leading to the interior of the boiler orother
holder of the controiling pressure, said nipple
at its opposite end heing brazed or otherwise
firmly attached to a diaphragm plate, /% In
the embodiment of my nvention shown in
Iigs. 3 and 11, a second diaphragm plate, 17,
is opposed to the diapliragm plate 7%, the two
being tightly clamped together at their pe-
ripheries, as by screw bolts, 9% with an in-
tervening packing, £, wherehy a tight pres-
sure chamber is formed between the said
plates, into which leads an opening, 17, Fios,
11 and 12, in the nipple /% avd conmunicat-
ing with the pipe /%, A smal rod, % 1s ar-
ranged In the yole 7, one end of the satd rod
resting, against the diaphragm plate, 79, the
other end resting against one arm of a hell
crank lever, #°, the other arm of whieh bears
upon the top of the extended end of the valve
stem, ¢

A set serew, 1) Fes 11 and 12, threaded
in the nipple, 77, and accessible from the ex-
terior of the regulator when the pipe /4 is un-
coupled, bears at its inney end aeniust the in-
ner face of the diaphragn plate 1%, o that by
setting up the serew, V) the diaphragm
plates may be separated more or less to thus
set the diaphragm, as it were, to a given len-
sion equivalent to o given pressure below
which the pressure admitted o the chamber
between them will have no effect b separat-
ing them; bhut the moment the contained
pressure acts upon the diaphragm plates with
greater pressure or effeet than that exerted
by the set serew, soeh pressure will then
further separate the said plates, and through
the rod, 78 and bell crank 7 depress the valve
stem ¢ upon the top of the ball valve ¢ to
hold the latter firmly against ils seat for a
purpose to be described.

Since the diaphragm plate f# is rigidly held
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by its nipple #3, in the cross-har f2 of the 1 Fig. 3, drawing with it the necessary quan-

yoke, any movement of said diaphragm is
communicated through its periphery to the
diaphragm 7° and is thus added to the move-
ment of the diaphragm 7, the combined or
cumulative mevements of the two being ex-
pended in moving the rod 7% and conse-
quently the valve stemnr ¢° the result being
that a very pronounced and quick movement
is obtained when the given pressure is
reached.

The -resiliency of the diaphragm plates,
that is, their inherent elasticity, is alone re-
lied upon in the construction shown to oppose
the controliing pressure admitted to the

space between the diaphragms; consequently, .
: .

e separation of said diaphragms under the
action of the controlling pressure, is a con-
stantly progressing movement,—the greater
the pressure the more extended the move-
ment. And the set screw, f°, acts to set the
diaphragms by first separating them or mov-
ing them progressively a given distance, and
the controlling pressurs, when it reaches the
desired or predetermined point, acts also pro-
gressively to move the said diaphragm plates
beyond the limits to which they wers moved
or-separated by the adjusting of set screw.

As the diaphragms separate at their mid-
dles, their peripheries of course tend to con-
tract in diameter or move inwardly and ra-
dially, and this radial movement of course
takes place simultaieously and in unison
with the outward movement of the middls
portions of the diaphragms, and inasmuch as
the peripheries of the two move radially to-
gether, one acting as a peripheral support for
the other, and both together holding firmly
between them the packing, /5%, it is clear that
the packed peripheral joint between the two
diaphragims is not disturbed in the least for
there is no slip whatever or sliding movement
between cither diaphragn: and its packing,
the whole moving in unison as oue structure;
so that the tendency to leak is reduced to a
minimum and is practically nil. The holes
in the peripheries of the diaphragms, Fig. 11,
for the clamping screws, f*%, are enougl
larger than said screws to permit the periph-
eral movenient of the diapliragin above de-
seribed..

The operation of the apparatus thus far

described is as follows:—viz., with the
burner in operation, gasolene or other

liquid fuel contained in the pipe P surround--

ing the combustion chamber is heated o a
high temperature; it then passes through
the pipe P’ to the retort P3, where it is fur-
ther heated to ap extremely high tempera-
ture.
flows down through the pipe P* to the dis-
tributing device, where part of it issues as a
gas through the orifice ¢/, aud is projected
thereby through the torch nixing tube 2,

From the retort P? the heated fuel }

tity of air, with which it becomes mixed
before its discharge into the torch chamber,
where it supports the flame or combustion
through the small perforations H’ in the
top of said forch chamber. Another por-
tion of the liquid fue! passes from the hori-
zontal passage ¢, Fig. 9, in the distributing
device up through the passage ¢, lifting the
gravity ball valve ¢°, thence divides and
flows along the two passages ¢*, Fig. 10,
passing the valves ¢* to the tips ¢, through
which 1t is projected as a gas diagonally up-
ward into the mixing tubes D? ¥ig. 6, tak-
ing with it the required quantity of air to be
mixed therewith and delivered into the
mixing chambers D of the burner, as de-
seribed.  When the steam within the hoiler
reaches the required pressure, it acts through
the diaphragm regulator described to de-
press the valve stem ¢ and positively seat
the ball valve ¢® Figs. 9 and 10, thus cutting
off the supply of liquid fuel to the two tips
¢ and correspondingly reducing the heating
effect of the burner until the steam pressure,
responding to the reduced heating effect of
the burner, drops below the given point,
when the diaphragm regulator, under the
influence of such change of pressure, again
permits the valve ¢® to lift for the passage
of fuel once more to the tips, ¢'t. Thus the
fluctuations in steam pressure sutomatic-

.ally regulate the supply of fuel to the tips,

¢, wnereby a substantially constant steam

pressure is inaintained. ‘The diaphragm
plates, %, 7% herein are returned to their

normal position, upon reduction in stean
pressure solely by their own inhevent elas-
ticity or resiliency, and in practice I have
found this deviee so. scnsitive that it will
open and close the valve, ¢% under fluctua-

- tions in pressure that are not apparent upon

the ordinary steam gage; so that, prac-
tically speaking, an absolutely uniform
pressure is mainiained within the boiler.
The preliminary setting of the diaphragms
at a given pressure, as described, below
which the regulator does not respond, is of
great value, since it prevents any fluctua-
tions or movenients whatever below the
pressure at which the regulator is thus set,
and when the regulator finally does respond,
it is by an exceedingly quick and positive
movement, so that the burner is maintained,
as it were, wide open, until the checking
pressure has been reached, when it is
promptly and completely closed, and is
again opened upon the slhightest diminution
in the required pressure.

In starting the burner for the first time, it
is desirable as & prelimminary step, to heat the
body of the distributer £’, so as to vaporize
the liquid fuel first delivered to it = For this
purpose, I have provided a steam pipe, o;
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suitably connected with the boiler and en-
tering the distributer (, at a suitable point
(best shown in Figs. 8 and 10), where it com-
municates with a passage, ¢’ (shown in dot-
ted lines Figs. 8 and 10), and follows along
the casting to about the middle thereof,
where it turns and makes a loop, 0% to one
side substantially under and along the por-
tion of the casting that contains the passage
¢, and orifice, ¢/ (see the dotted lines, Fig. S,
and full lines, Figs. 9 and 10), said passage
thereafter continuing on, at 0%, to the further
end of the said casting, where it turns upon

Ttself, at of, see Fig. 9, and returns, at o, to
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the same end of the casting at which it en-

tered, said passage at its outlet end termi-

nating in & downwardly extended nozzle, of,
under the control of a valve, o7, Fig. 9. To
start the burner, the valve o7 is opened, and
the circulation of steam is thus established
through the train of passages thus described,
the presence of the steam acting to heat the
body or casting as-a whole, so that when oil
is admitted to the torch orifice, ¢/, Fig. 9, it

is immmediately vaporized by the heat of the |

casting and projected into the torch tube and
ignited beneath the retort, thus heating the
whole voluine of oil within the retort on its
way to the distributer, so that the temper-
ature of the fuel itself thereafter is sufficient
to maintain the casting sufficieritly hot, with-
out requiring the continued use of steam.

The distributed steam for thus heating the

distributer casting may be obtained from
soine extraneous source, or, in cases where
the vehicle is temporarily stopped and the
burners extinguished for-a s{lort time, as
when the operator is making a call or stops
in his run for a short time, the boiler will re-
tain sufficient steam for a length of time suf-
ficient to again heat the distributer in the
manner described when it is desived again to
start the vehicle. If no steam is at hand for
heating the casting, it may be othérwise
heated, as by a torch, or an alcolol flame, or
something of the sort, as is common in burn-
ers of this type as at present employed.

In the diaphragm regulator deseribed and
shown in Figs. 3 and 5, one of the diaphragin
plates is carried by the cross-bar, 73, the sec-
ond diaphragm plate being carried by it, so
that the cumulative movements of both are

- communicated to the rod, f¥ - Rotation of
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the yoke f in its threaded supporting arm,
¢!, by moving the diaphragms bodily to-
wards or from the bell erank, 19 furnishes a
quick means for adjusting the mechanism

- connecting the diaphragins with the valve ¢

to compensate for adjustment of the dia-
phragms in the yoke or to vary the action of
the valve in response to any movement of
the diaphragm plates. The arm ¢! is split at
its end and its divided or split portions hela
firmly together by a friction screw, f*, so

h

that the said yoke and the diaphragms car-
ried by it are held frictionally in any radi-
ative or adjustive positions into which they
are moved. It will be noticed that the con-
nections between the diaphragm and the
valve, ¢*, are exposed and accessible.  This
is of value since hefore starting the vehicle
the operator, by placing his finger upon the
horizontal arm of the bell crank, f* or by
means of a string, s, leading from {L"’F()in‘i‘,
near the seat to said hell erank may vibrate

said bell erank and thereby move the valve

stem, ¢¢, vertically agaiust the action of its
spring to make sure that the same is free to
control the valve under the action of the dia-
shiragm when stes m is gotten up and the ve-
Licle is in use. This accessibility of the con-
necting mechamsin for preliminavy testing
independently of the diaphragm regulator is
of great value in practice; for should the
mechanism stick at any point, and refuse to
respond to the control of the diaphragn,
much inconvenience would be encountered
when upon the road. ‘
Referring to Figs. 3-and 5, it will be no-
ticed that the torch mixing tube, £, and the
mixing tubes, D? that lead to the mixing
chambers of the burner, have a pronounced
inchine upwards with curved deflecting walls,
d?*, at their ends where they enter the mix-
ing chambers, so that when starting the
burner or at any time if the jet devices
should project any quantity of liquid fuel
into the tubes, such fucl would strike the de-
flecting walls, @, and have its veloeity so
much reduced thereby that it would immedi-
ately gravitate down the bottoms of the
tubes and drop out therefrom at their en-
trance ends, instead of ‘entering the mixed
chambers and collecting thercin and in the
sald tubes and sooner or later taking fire, as
would be the case were such mixing tubes in
whole or in part substantially horizonial, as
heretofore commonly made and with no
means provided for breaking the velocity of
entering liquid to prevent it reaching the
mixing chamber or chambers, It is impor-
tant that the diameters or cross sectional
areas of these mixing tubes he ample, not
only to admit the required quantity of air for
the best combustion, hut also to prevent the
discharge from the tips from acting like in-
jectors. to impel any liquid fuel upwardly
along the tubes and mto the burner. The
apparatus is also so constructed that any lig-
uid fuel thus gravitating downwardly and
out of the lower ends of the mixing tube may

fall to the ground, for should it be permitted

to collect in or upon any adjacent part of the
apparatus, it would quickly ignite with dam-
age to the apparatus and the machine.

I have already referred to the uniform dis-
tribution of gas obtained within the mixing
chambers D, D by delivering the gas there-
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into as described.
to such an arrangeme
devices in connection the
mixing chmrbus is that should :
make 1t necessary to close one of the jot de-
vices, ¢!, the utue\“ at (i 1Ls haltf of the burner
may still be uwd, 50 '
rendered entirely |
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details, th , ire 10 secul L,y
Iutw’“ Patent, is:
1. In an apparatus of the class L sﬂujuu
1

0‘;(, or more mixing chambﬁ
side walls and L;') and
ssmply tubes le admg thy
and Qimes, an inlet co
etiamber enteuﬂcr tna i\
proximately f
wall thereof mranO' DTO] .
uhrouob the hottom piate and towards ©
top plate of its chamber
2. In an apparabus of the ¢ )
one Or more mixing: chn mbers having
aﬂy converging swe o)
tom o‘@cres, air iv t‘
seid :manmers
for each mw'
39& its "su
and towar
au(. ata _r;oi nt i
of to deliec
CONYErgence ii

;}E
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3. Inan apparatus of t} riped,
ole oF more mlxno mnm,f ter-
ally conver bot-

<
tom plates, o
said cb@“nbe

for Pach il

7

jad
o,
SR

&
=l
o

&

]Pct t° hlate and
towards tv amber at &
point subst id air

L1
e

supply tube :

dlrecuon 01 conv £ said walls.
4. Ing nmﬂnf 0‘ t.les ass ceoﬁ,xmeo 2 plu-

rality of mixing chambers each providad with

bumm‘ (zeﬂces 1o OF Inore

exit

openings navmo
supply conduits
chamber bemp

L i X il
vielnity of the déii‘very ends of said condui ts
with a series of small exit openings of much

eater length then diameter, to opserate as
escribed, the entrance of each fuel supp!

conduit into its mixing chamber being in a
space free {rom burner devices..

5. In a burner of the class described,
mixing chamber provided with burner de—
vices including one or more exit openings
having a central air supply, a fuel supply
conduit for said cnftnﬂ) er, sald chamber be-
ing provided in the immediate wcmlty of the
deliy ery end of said conduit with a series

of small Openmgs of much greater length

“than flim‘loiur tne entrance of each fuel sup-

},1] conduit into its mixing chamber being in
2 space free from buraer devices.
6 Ina ‘mrnm‘ of the class described, top
and bottom plates inclosing between them
oI OF More mlmnv chambers, a fuel supply

_condult or comlmts for each mixing chamber,

the top plate in the vicinity of the deliver
enil of mud uon(hht being provided with a
series of perforations of considerable length
in compar rison with their diameter, and with
other distributed exits also for the mixing
chamber.

7. In a burnsr of the class described, the
top and bottom plates inclosing between
them onie or mnore wixing chambers provided
with conduits and having a series of exit
openings for the contained gas, and an air
supy nlv a:‘:’anued contiguous to each, the said
top ‘)' ate bemv thickened in the v1cm1ty of
ry ends of said condaits, and ro-
eat with a series of small perfora-
tions, uiw length of which greatly exceeds the
to om,mue as described.

3. fL burner of the class described, a re-
tort lom ajltudm i*‘ arranged in close prox-
imity %o said burner and to receive heat

b
therefrora and subject
versely said burner, inlet and outlet con-
nections for said retort,” said conmections
paﬁsmo through said burner, one of said con-
ections bemg free of said burner and the
obher fixedly attached thereto, for the pur-
pose deseribed.
9. In a burner of the class described, a
q.pom, g retort arranged in close proximity
to the burne T, 2 jet device connected with
the retort ¢ onSh‘rlucr of a body provided with
mu supply passages, a jet orifice leading
herefrom, and means to introduce & heatm;f
medzum within said. body to heat the latter
said means extending to a point close to ‘;a,ld

to expansion trans-

jet orifices to prehmm rdy heat the same.
16. In a burner of the class described, a

vaporizing retort arranged in close proxumty
to the.burner, o jet device connected with
the "eu:wt consisting of a body provided
with fue supoly passages and jet orifices
leading mureh‘om and means to introduce a
qemtmg medium within said body te heat
the \aftel'

i1. In a bumer of the class described, a
jet orifice T rlavmg a fuel supply conduit pro-
vided at its ends with jet orifices and with an
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additional torch orifice, and a heating con-
duit adjacent the fuel supply conduit trav-
ersing the length of sald jet device and
making a loop to a point near the said torch
5 orifice. - v

12, A burner of the class described, con-
taining top and bottom apertured plates, the
bottom plate heving its apertured openings
flanged, air tubes fitted within the flanges in

10 the bottom plate and connecting correspond-

7

ing apertures in said plates and reinforcing
rings surrounding said flanges.

n testimony whereof, I have signed my
name to this specification, in the presence of
two subseribing witnesses.

GEORGE E. WHITNEY.

Witnesses:
FrepericK L. EMERY,
A. E. CHESLEY.
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