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UNITED STATES

PaTeENT OFFICE,

WILLIS N. GRAVES, OF ST. LOUIS, MISSOURL.

OIL-BURNER FOR FURNACES,

SPECIFICATION forming part of Letters Patent No. 505,355, dated September 19, 1893,
Application filed January 7, 1893, Serial No. 467,635, (Nomodel,)

To all whom it may concern: '

Be it known that I, WiLLIs N. GRAVES, of
the city of St. Lonis, in the State of Missouri,
have invented a certain new and useful Im-
provement in Oil-Burners for Furnaces, of
which the following is a full, clear, and exact
deseription, reference being had to the ac-
companying drawings, forming part of this
specification. '

This invention is an improvement on my in-
vention patented January 4, 1890, No. 419,515,
and it relates to an instrument for effect-
ing the burning of coal-oils provided with a
square oil supply valve duct, a coadjutant jet
of steam or air being used to project the oil
into the furnace and oxygenatesaid combus-
tible oils at the initial starting point of their
combustion, and the projecting annular noz-
zles of the concentric tubes are made longi-
tudinally adjustable so as to arrange the de-
sired focal projection of the discharge, and
the invention consists in features of novelty
hereinafter fully deseribed. and pointed out
in the claims.

Figure I is a top view of the device. Fig.
IT is an axial vertical section showing part of
the oil pipe and valve tube in side view.
Fig. III is a longitudinal section of the steam
nozzle taken on line ITII—III, Fig.I. ' Fig.IV
is a transverse section taken on line IV—IV,
Fig. ITI, and shows a cross-section of the
spiral steam passage. Fig. V is a vertical
section taken on line V—V, Fig. II, and
shows the oil supply valve in elevation and
the square port of said valve in registry with
the port of the supply pipe. Fig. VI is a
transverse section of the valve section of the

supply pipe, taken on line VI—VI, Fig. II,

and showsthe square tube centerofsaid valve
section supply pipe. Figs. VII and VIII are
enlarged, diagrams and show respective, pro-
gressive and retrogressive degrees of the con-
junetive registry positions of the square ports
of the valve and the supply pipe.

I will describe my invention as used in con-
nection with a steam generator, but it is
equally applicable, and it is to be so under-
stond, that withoat any change in construe-
tion, it is alike adapted for use in connection
with an air pressure chamber, in which case
the part termed the steam pipe would be the

air pipe, and the word steam where it appears
in the description would be charged to air.
. Thus either a steam or air draft is alike ap-
i plicable for use in conjunction with the de-
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- vice, without any change in its construetion. -

Referring to the drawings:—1is the trans-
verse steam pipe in connection with a steam

‘generator (not shown). ‘

2 is the steam nozzle cylinder, which is pro-

:vided with an initial enlarged steam-chamber
+ 3, within its cylinder and a peripheral bulge
‘4 outside said eylinder; also an intermediate
“enlarged, steam-chamber 5, between said for-
“mer chamber and the outlet of the nozzle,

and a peripheral bulge 6, outside said eylin-

~der. The peripheral screw end 7 of the sup-

ply steam pipe 1, is seated in the internal
screw 8, that passes through said bulge 4 into

‘gaid steam chamber 3. The said bulge 4 is

also provided with a screw threaded port 9
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opposite the steam pipe insertion, and said -

port is stopped by the screw plug 10. The

' said nozzle eylinder is contracted at the front

discharge end 11, and within said contracted
end is the tapering end 12 of the tube 13, the
said end forming a valve in ¢onjunection with

“said discharge end 11 of the nozzle, there be-

ing between them an annular port or passage
14, the capacity of which maybe varied by the
movement of the tube 13, that is worked with-
in said cylinder. The steam passes through
said annular passage 14, into the furnace-
chamber, (not shown) when the device is in
position and in operation.

15 represents an annular steam supply
chamber that connects the bulge steam cham-
bers 3 and 5 within the nozzle cylinder, and
16 i3 a like chamber that connects said cham-
ber 5 to the annular portor passage 14 at the
diseharge end 11 of the nozzle.

17 represents spiral or rifle grooves extend-
ing lengthwise within the bore of the steam
chamber 16, between which grooves are the
spiral ribs 18. The said spiral arrangement
within the bore of said steam chamber turns
the steam that it receives from the chamber 5,
into a spiral course fo its valvular discharge
around the tapering end 12 of the tube 13 at
the nozzle, which spiral course has aspraying
effect on both the steam and oil supply as will
hereinafter be more particularly deseribed.
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19 represents the centrally located oil-pipe,
that works freely longitudinally and radially
within the tube 138, under the influence of its
concentric drive serew connection,which with
that operating said tube 13, will be herein-
after described, so that while the said tube
13, and pipe 19 have endwise movement as
well as on and in each other, the said parts
are always concentrie.

20 represents a stuffing boxat the rear end
of the steam nozzle cylinder 2, at the inner
end of which stuffing box is the flange stop-
per 21, which has a bore 22 in which said tube
13 fits snugly, but also works freely. Insaid
box are packed the alternate elastic rings 23
and metal rings 24 that fit around the tube
13, and constitute the stuffing when packed
by the forward serew end 25 of the gland or
follower 26, that is screwed into the screw
threaded rear end 27 of the nozzle cylinder
by means of its projecting peripheral nuf
face 28, The rear screw end 29 of said gland
engages in the forward screw 30 of the nut
gection 31,and the tubel3 passes throughthe
snug but free fitting bore 32 in said gland 26.
The said packing, when pressed home by
said gland prevents the rearward escape and
loss of steam. Nowas the tube 13is concen-
trically seated and works in said bore 32 in
said gland 26, and the interior of said tube
13 freely but snugly fits the periphery of the
oil pipe 19 that works within it, therefore
said parts have always respective concentric
movements, both in respect to each other, and
to the mouth of thenozzle between which and
themselves is the annular valvular discharge
11. The rear peripheral screw 33 of said nut
31 (which with those already described are
right hand screws), isseated in the inner for-
ward screw 34 of the nut cylinder 35.

36 is the projecting sex-angular wrench
face of said nut section 31 by which it is
turned.

37 represents a left hand peripheral drive-
serew on-the rear end of the tube 13, and 38
is its bed-screw in which said screw 37 works
when respectively driven or retracted by the
action of the nutsection 31, to protrude more
or less through the valvular, annular port 14
at the discharge mouth of the nozzle.

39 represents a diametrically, enlarged; con-
tinuation tube stem that is an integral exten-
sion of the pipe 19, and which is provided
with a central bore 40, which make a continu-
ation of that alike numbered of said pipe 19,

- and is of equal capaecity therewith, so as to
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effect a econtinuous passage of the supply oil.

41 represents a peripheral left-hand drive
screw on the forward end of said tube stem
39 that works in the internal bed serew 42 in
the rear end of said nut eylinder 35 when
said cylinder is turned by means of its sex-
angular wrench face 43, to longitudinally ad-
just said tube 19.

44 represents a valve pipe section, the
forward, internal right hand screw 45 of

which engages on the rear peripheral screw
46 of said enlarged pipe stem 39, when turned
by means of its sexangular nut face or faces
56. The peripheral connecting screw 47 of
the oil supply pipe48 engages in the internal
bed-serew 49 at the rear end of said valve
pipe section 44.

I now come to a very important improve-
ment in the oil duct connections of my ad-
justable oil supply valve, that overcomes the
difficulty long experienced from the choking
of the feed especially with heavy and crude
oils. So thatthe peculiarconstruction of my
square oil duct and adjustable valve supply
and its inprovement may be better under-

‘stood, I will simply state the disadvantage of
‘the old round duct adjustable valve supply,
‘that my square duct overcomes or avoids.

As the valve, unless choked, has only to be
turned partially or slightly on to supply the
required volume in the flow of oil, therefore
in the usual cireular valve bore or duct, the
valve opening is in'the form of an elongated,
narrow crescent, or in the shape of a new
moon'at the time of its first appearance, be-
ing a long, narrow aperture, tapering toward
its horns above and below. Now with any
oils, but more especialily with heavyor crude
oils, the said elongated, narrow port opening
of the valve almost invariably chokes after a
short period of use. With this explanation,

my square duet and square port valve open-

ing will be better understood.

50 represents a square duct that extends
longitudinally through the oil supply valve
pipe section 44. 51 is the inverted, cone
valve-seat in said section, and 52 the conical
valve which fits and works in said seat, in
which it is adjustably held by the screw 53,
and turned by its handle 54. Theoperative,
inverted cone 52 of said valve is pierced by
a square duct 55, which square duct registers
more or less with the square ducts .50 of the
valve pipe section, according to the volume
of the oil supply required, (see Figs. IL; V,
VI, VII and VIII.) Now it will be seen that
when said valve is partially turned on from
the very commencement of the port registra-
tion of the valve duct with that of its pipe
section, (see Fig. VIIL) to a farther opening
of said port, (see Fig. VII) and farther to
that of the full coincident registration of said
ducts, (see Figs. II and V,) the coincident
registration of the opening of said valve ducts
is always square from its initial opening to
that of its complete coincidence, the said
square ducts 50 in the valve section pipe and
55in the valve, being placed in.a diagonal po-
sition in both valveand pipe section, asshown
in Figs. II, V, VILand VIII, so that their regis-
tering connection commences and progresses
as most clearly shown in Figs. VII and VIII,
from the time that the square points of the
ducts commence to overlap each other, mak-
ing an open, square registering port 57 from
its first minute inception, to its full coinei-
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dence, thus at its initial opening point avoid-

" ing the usual long, narrow, crescent shaped
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p%rt, that soon-chokes with heavy-and crude
oils. :

Another important improvement on my
previous invention (Patent No. 419,515), is
the system of diverseleftand right hand con-
necting and drive serews, by which respect-
ively the conneection of the operative partsis
effected and the steam adjusting tube 183, with
its valvular outlet 14, and the oil-pipe 19, are
respectively driven and withdrawn in the ad-
justment of their projection from the nozzle,
totheir right respective focal distances, to the
best regulate the focal oil discharge, and the
drive head of steam that has both the pro-
Jectile foree of its head and the rotary conrse
it attains by passing through the spiral
grooves 17,

Although in my said previous invention, I
also had in some measure, as now, a spiral,
annular steam jet to drive the oil jet and as
now also to spray the same by its rotary move-
ment, yet in the present device there is a great
improvement in the means of manipulation,
and focal adjustment-of said parts. = Also the
square duct of the supply valve provides a
novel means of avoiding all danger of choked
ports in connection with the supply valve.
It will also be seen that, in the connection of
the various serew attaching multiple inecas-
ing sectionsof the machine, right-hand screws
are invariably used as means of said attach-
nent, and to the contrary on the other hand
the operative drive and draw-screws that
respectively adjust the focal projectile and
withdrawal set of the tube 13, and the oil pipe
19, are left-hand screws. When the project-
ile ends of said tube 13 and oil-pipe 19 are
described as being driven and retracted by
said screws 37 and 41, the term is respective
in relation to the nozzle cylinder 2, and its
rear attached sections 26, 31 and 35, for said
parts may either be adjustable on said tube
13 or said tube with its incased oil-pipe be
the moving membersinsaid adjustment, with-
out changing the relative action of said ele-
mentsof the device. Now it will be seen that
by thesaid reverse action of the respective sec-
tioncase attaching serewson theone hand,and
of the operative or drive screws on the other,
the adjustment of the focal projection of said
driven parts is much more readily effected.
In arranging the respective focal adjustment
of said tube 13 and said oil-pipe 19, it will be
seen that by turning the nut eylinder 385, the
left-hand drivescrew 41 is operated, and there-
by the discharge end of the oil-pipe 19 is ad-
vanced or retracted in the tube 13, while the
turning of the nut section 31 causes the said
tube 13 and said oil-pipe 19 to be advanced
or retracted simultaneously. It will also be
seen that the distance of the focus of the
steam or air jet from the jet orifice 11 at the
discharge end of the nozzle, through the an-
nular valve 14, will be governed by the posi-

tion of the tapering valve-end 12 of said tube
13, the focus being thrown farther forward by
the advance of said part, and retracted by
its withdrawal. The flame produced may be
much modified in length and volume by the
adjusted positions of said taper-valve end of
the tube 13, and of the discharging taper end
of the oil-pipe 19,and also by their individual
relative positions. As the focal distance is
lengthened, the projectile distance of the
flame into the furnace is increased to a much
greater degree. It has been found that the
position of the discharge end of the oil-pipe
must be changed with the change of focus to
produce thebest results. These changesmay
be easily made by the above described opera-
tive left hand drive and draw-serews, while
the device isin full operation. Itisalsofound
that the attachment of the machine through
the pipe 1, may be respectively changed to
and. from a steam or air blast, or the combi-
nation of both, as the case may be, without
any stay or hinderance to the action of said
machine, .

I claim as my invention—

1. An oil-burner comprising a nozzle 2, a
serew threaded follower 26, located at the rear
end of the nozzle, a nut section 31, located at
the rear end of the follower, a nut cylinder
35, located at the rear end of the nut section,
a tube 13 extending through the nozzle and
through the follower,having serew thread con-
nection with the latter, and an oil pipe 19 ex-
tending through the tube, having screw thread
connection with the nut-cylinder; substan-
tially as described.

2. In an oil burner, the combination of a
steam and air supply pipe 1, a nozzle eylinder
2,sald nozzle provided with the steam and air
chambers 3, 5,15 and 16, the spiral grooves 17
within the nozzle; the rear end of said nozzle
eylinder inclosing the stuffing box 20, a per-
forate flange stopper 21 at the forward end of
said stuffing box, elastic packing rings 23 and
metal rings 24, a tube gland or follower 26, a
tube nut-section 81, provided with the inter-
nal bed screw 88, that is serew seated on said
gland, a nut cylinder 35, screw seated on said
section, and provided with an internal bed
screw 42, a tube 13, a left hand drive screw
37, integral with said tube, an oil pipe 19, a
tube stem 39 integral with said oil pipe, a
peripheral left hand drive screw 41; and -a
right hand screw 46 on said stem, the said
serew 41, working in said bed-screw 42; sub-
stantially as deseribed.

3. In an oil burner,the combination of a
steam and air supply pipe 1, a nozzle cylinder
2, the steam and air chambers 3,5, 15 and 16,
the latter chamber provided with the spiral
grooves 17, the rear end of said cylinder in-
closing the stuffing-box, a perforate flange
stopper 21 at the forward end of said stuffing-
box, elastic packing rings 23 and metal rings
24, a tube gland or follower 26, a tube nut-
section 31, provided with the internal bed
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screw 38, that is serew-seated on said gland, | serew 46 on said stem, the said screw 41, work-
a nut cylinder 35, screw seated on said sec- ing in said bed screw 42 of said nut cylinder
tion, and provided, with an internal bed screw 35, substantially as described. :

42, a tube 13, a left-hand drive-screw 37 inte- WILLIS N. GRAVES.
5 gral with said tube, an oil pipe 19, a tube-stem In presence of—
39 integral with said oil-pipe, and a peripheral BENJN. A. KNIGHT,

left-hand drive screw 41, and a right-hand ALBERT M. EBERSOLE.




