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9 Clalma,

This invention relates to burners and relates
more particulsrly to burners for burning fuld
fuels such as oll under pressure. & general ob-
ject of this invention .ig to provide a2 gimple,

€ practical and particularly eficient buwrner of the
character mentioned.

Ancther object of this invention is to provide
a burner of the character mentioned embodymg
novel means for imparting turbulence to the fitel
and for increasing the velocity of the fuel to as-
“sure the full atomization of the fuel as it dis-
charges from the burner orifice, and thus ob-
tain the highest efficiency.

15 Another object of this invention is to provide

1
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a burner of the character mentioned in which the |

fuel under pressure iz made {o follow g helical
course in g reduced volume to increase its turbu-
lence, and at the same time the velocity of the
fuel is increased by stages, until the fuel iz dis-
charged from the burner orifice. In the im-
proved burner of this invention the fuel is made
turbulent by its helical path and its velocity is
incressed so that the fuel is discharged from the
gg burner in a turbulent state end at a high velocity
to obtain complete combusiion. .

- Another object of this invention is to provide
s fluid fuel burner of the character mentioned in
which the temperature of the fuel is progressively
ap or gradually increased by reason of the heat gen-
erated as its velocity is increased, and by the fire-
box heat absorbed from the burner body, so that
its viscosity is appreciably lowered before it is
discharged from the burner crifice and atomized.
gs A further object of this invention is to provide
s fuid fuel burner of the character mentioned
that is fully regulable or adjustable by a single
" effective control means to properly handle fuels
of different gravities and viscosities and to obtain

40 maximum efficiency with different fuels.

The various objects and features of my inven-
tion will be fully understood from the following
detailed  description of a typical preferred form
and application of the invention, throughout

45 which description reference is made to the ac-
companying drawing, in which:
. Fig. 11s a side elevation of the improved burner
of this invention arranged in its operative posi-
tion showing the adapter or carrier supporting

50 the burner on a firebox or boiler wall, and Fig. 2
is an enlarged longitudinal detailed sectional
view of the burner.

The improved burner of the present invention
may be said to comprise, generally, a tubular

88 body 10, a discharge head (1 on the forward end
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of the body 5@ a grooved stem fg eﬁ&nnﬁﬁngv
through the body 8 and provided of i3 forward
end with an atomizing tip or heed 15, and means
8 for controlling or adjusting me sem. ﬁ% and
its head 8. & -
The body 18 serves to carry ath@ oither dlamsnis
of the burner and, 28 shiown, iz an elongatd fibu- -
lar member. In the preferred constmexﬁl@n the
body i0 is integral except for an outer end o8-
tion 8% threaded into the resr end of the K@ﬁy L
18 proper. The body 16 is provided with & re-
duced forward end portion {8 and & similar re- -
duced portion {8 iz formed on the outer or resr
end of iis section 18=. An externil fange 7 is
formed on the body section 16* and prefershly
has flat marginal surfaces. An external fiat suy- -
face 18 is provided on fhe body 18 and is spaced
forwardly from the fiange 7. The longitudinel.
opening {9 of the tubular body 1€ is uniform in
diameter except for & portion 28 of reduced di- SG:
ameter and e rear socket 2f in the body secition
6% The burner body {8 may project into the
fire-box, furnace, or the like,’ and appropriate
means is previded fo suppert or mount the .
burner body. This means may comprise o fubu- 28
lar carrier 22 adapted to &t an opening 22 in the .
well of the fire-box and provided with o flange 28
adapted for attachment to the fire-box. The
forward portion of the correr 82 has en inturned
lip 28 accurately recelving the body 88 whils the =
remainder of vhe carrler {2 passes the body 8.
with sultable cléarance. The flange 17 engsges
the rear end of the carvier 22 to Hmit the mward
movement of the body {8 and {o steedy the g5
burner. A set screw 26 is arranged through sn
opening in the wall of the carrier 22 and extends
into a socket 27 in the body #8 to locate or posi-
tion the body and to prevent turning of the body.
A screw 28 having a suitable wheel or handle 29 ¢¢
is threaded through a radial opening in the car~
rier 22 and is adapted to clamp against the flat
body surface I8 to removably secure the body fn. -
place. The upper portion of the opening in the . -
tubular carrier 22 is flared at 38 so that following 45 -
backing off of the screw 28 the body ! may bs ..,
raised to disengage the pin 26 from the socket 3%
whereupon the body mey be pulled ﬁ'om the o
carrier. ;
Means is provided for delivering ﬂuld fuel to 86,
the body opening 3. This means comprises &
lateral port 8f in the wall of the body 18 in
spaced adjacent relation to the reduced portion .
20 of the body opening. The port 3¢ preferably .
has 2 flaring mouth. A fitting 22 is threaded in 68
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& lateral opening in the carrier 22 and has a

union or coupling 83 for cohnecting it with a

. supply pipe 84. The inner end of the fitting 32

is tapered fo seal in the flaring mouth of the port
§l. The supply pipe 34 conducts fuel such as oil
under & suitable pressure and, of course, may be
controlied by the usual valves (not shown).

The head {f may be termed the orifice head or,

- atomizing head, and is secured to the inner or

10

forward end of the body (8. In practice the
head i1 may be a generally cylindrical block pro-
vided with a radially projecting flange 3% and an
annular bead or rim 36. The rim 36 projects
from the rear side of the head i} and fits a com-
plementary groove 37 in the end of the body 18
to locate the head and to provide a seal. A col-
lar or sleeve 38 is removably threaded on the

- reduced forward portion I§ of the body 10 and

20

' gaging tapered surfaces.
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has an inturned lp 39 cooperating with the
fiange 35 to clamp and hold the head {1 in place.
The flange 35 and the lip 39 prefe;ably have en-

The interior of the head {1 is of special forma-
tion to receive the atomizing head 13 and to

discharge the fuel under pressure. A conical or

tapering socket 40 is provided in the head {f

. and has its large end or base in communication
' with the forward end of the body opening 9.
i The large end of the tapering socket 40 is larger

in diameter than the opening (8. The small end
or forward end of the tapering socket 40 is near
the forward end of the head (1 and a small cylin-
drical openihg or orifice 41 extends forwardly
from the socket 40 to discharge at the front face
of the head. It will be noted that the head 14
is of simple construction and easily removed for
cleaning, replacement, etc.

The stem 12 is arranged longitudinally in the
'body opening {9 and serves to carry the atom-

izing head 8 and to give turbulence and added
velocity to the fuel flowing to the discharge head

fi. In accordance with the invention the stem .
142 has a portion 42 of reduced diameter received
in the body opening {9 with substantial clear-

ance, leaving an annular chamber 43 into which
‘the port 3f discharges the fluid fuel. The stem
142 has a portion 44 of larger diameter extending
forwardly through the body opening 19 from
the chamber 43 to the socket 6. The stem por-
tion 44 is proportioned and machined to accu-
rately fit the body opening £$ and is sufficiently
long to extend a short distance forwardly beyond
the opening 8. '

The stem portion 44 is shaped or grooved to

provide a passage for delivering the fuel to the

socket 46 of the head {{. In the preferred con-
struction a helical groove 45 is provided in the

stem portion 44 and extends throughout its

iength providing a passage that connects the
chamber 43 with the interior of the discharge
head #f. The groove 45 may have a rounded or
concave wall and, together with the wall of the

‘bedy opening 8, forms a tortuous or helical open-

ing through which the fuel under pressure is
obliged to flow. . The length of the stem portion
@8 and the pitch of the groove 4§ are such that
the ‘groove has a plurality of convolutions, say
five, as illustrated. In.*he construction iRus-
trated in the drewing the fluid capacity ‘of the

‘groove 88 and the helical pitch of the groove are

uniform except at the forward extremity of the
stem, it being understood that the invention con-
tempiates the gradual or progressive reduction of
the fluld capacity of the groove and/orthegradual
or progressive reduction in the helical pitch_of
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the groove as it continues forwardly. The fuel
under pressure passing through the groove 45
is, of course, made to whirl or rotate and is thus

: made turbulent, and ‘because of the limited fluid

capacity of the groove the velocity of the fuel is
increased. The fuel being obliged to take a heli-
cal path travels a greatly increased distance and
Is exposed to the fire-hox heat transmitted

. through the burner body (8 throughout its in-

creased path of travel,

The atomizing head {3 of the stem 12 is pref-
erably rigid with the stem so that the stem and
head form & unit that is easily controlled, re-
moved, etc. In practice the head (3 may be

' integral with the stem 12. The head 13 is tapered

or conical and occupies the tapering socket 48.
The surface of the tapering head {3 may have

' substantially the same pitch as the wall of the-

10

15

socket. 40 but the head 13 is somewhat shorter .

than the socket providing for axial adjustment
in the socket. The apex or point of the tapering
head 13 is centrally located at the inner end of

the discharge orifice 41 and controls the dis-

charge from the orifice. :

In accordance with the invention the atomizing
head (3 has a helical fuel conducting groove 46
varying in fluld capacity and preferably varying
in pitch. The groove 45 where it merges ‘with
the groove 48 is diminished in width and fluid

icapacity providing for an increase in the velocity

of the fuel and an accompanying reduction in
volume. . The inner or rear portion of the groove
46 in the atomizing head 18 is greater In capacity
than the forward end portion of the groove 486,
In practice the reduction in the fluid handling
capacity of the groove 46 may be gradual. It
will be observed that the grooves 43 and 46 join
at the base of the conical head 13 and that a
chamber or space 47 occurs at this point by reason
of the clearance between the base of the head
13 and the end of the body 18. In the preferred
construction the groove 48 in the head 3 has
8 plurality of convolutions and is a single con-
tinuous passage or groove. In the construction
disclosed the groove 46 has at least two complete

20
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convolutions. This assures an- effective turbu- .

lence in the fuel immediately prior to and during
its discharge from the orifice 81. While the
groove 46 may continue to the forward extremity

- of the head 18 it 15 preferred to have the groove

46 -die out adjacent the tip of the head i3, as

Hlustrated. Where the groove 48 dies out in

this manner the velocity of the fuel is greatly

50

increased as it passes to and thpough the small -

orifice 4f.
is preferably varying or non-uniform. As ilius-
trated, the rear portion of the groove 48 Joining
the groove 45 has & helical pitch less than that
of the groove 45, while the forward portion . of
the groove 48 has an increased. helical pitch.
The change in pitch. of the groove 48 may be
gradual.

The means 14 for controlling or adjusting the-

burner is operable to produce relative longitudi-
naj movement between the body {2 and the Stem
{2 to regulate. the relationship or spacing of the
surfaces of the socket 40 and the head 3. The

The helical pitch of the groove 46

65

regulating means comprises mating threads 48 =

on the wall of the reduced opening portion 20
and & stem portion 49 of increased digmeter.
The stem 2 extends outwardly or rearwardly
from its enlarged portion 48 to nroject from the
rear end of the body section 18, Packing means
is provided for sealing about the stem (2. This
packing means may comprise suitable packing

70
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50 arranged in the socket 21, a gland or follower

51 for compressing the packing 50 and & cap 52

threaded on the reduced body portion {6 to actu-

ate the follower. Suitable manual actuating

-8 means is provided on the projecting part of the

stem (2. This means may comprise a suitable

hand wheel or handle 83 removably and non-

rotatably secured to the stem 2. In practice the

stem’ 12 may have a reduced polygonal portion

10 .54 received in a correspondingly shaped opening

. in the handle 63 and a nut 85 may be threaded

on the stem 2 to retain the handle 53 on the

" portion 54. Upon rotation of the stem (2 the

threads 48 produce longitudinal movement of the

18 stem so that the atomizing head 3 is moved
toward or away from the orifice 41. :

In operation the fuel, say fuel oil, is delivered
to the chamber 43 by the pipe 34 under a suitable
superatmospheric pressure. The fuel flows from

20 the chamber 43 through the helical groove 45 to
the groove 48, The groove 45 causes the fuel to
follow a helical path producing desirable turbu-
lence in the fuel, and the velocity of the fuel is
increased as the fuel passes through the groove.

25 The burner body 10 may project into the fire box
and its temperature is usually quite high. The
fuel obliged to flow through the helical groove
48 traverses a greatly extended course in the
heated body (8 and is thus effectively warmed

30 or heated before being delivered to the head i1:
In this connection it is to be observed that the
groove 45 is of substantial length and has numer-
ous convolutions so ‘that the fuel must flow a
substantial distance before reaching the atomiz-

88 ing head 11. .

Upon reaching the head |1 the fuel is delivered
to the large rear portion of the groove 46 and
flows through the diminishing groove 48. The
passage of the fuel through the groove 48 in-

40 creases the turbulence of the fuel and greatly
increases its velocity. Where the groove 48 dies

out adjacent the forward extremity of the head .

I3 its velocity is greatly increased and this in-
crease In velocity is accompanied by an increase
48 in the turbulence due to the flow of the fuel
through the groove of helical form and varying
pitch. With the atomizing head i3 in the oper-
ating position there is a certain amount of clear-
ance between the surface of the head and the

50 wall of the socket 40 so that the fuel discharging

from the reduced extremity of the groove 46 at
a high velocity reaches the restricted orifice #4.

The fuel under pressure discharges from the °

orifice 41 at a high velocity and in & turbulent
88 state to be finely divided or fully atomized. The
conical surfaces of the socket 48 and the head {2
direct the fuel in such a manner that the turbu-
lence is greatly increased just before the fuel dis-
charges from the orifice 41 and aid in providing a
60 stream or discharge of desirable conflguration.
The fuel is, of course, further heated as it travels
through the groove 46 and the socket 48 so that
its viscosity is reduced for the best atomization
possible. The handle 53 may be turned to vary
83 the position of the head 13 with respect to the
orifice 41 and the wall of the socket 40 to adapt
the burner for the proper handling of fuels of
different gravities and viscosities. The burner

may be easily and quickly removed from the car- .

70 rier 22 in the manner described above, and upon
the removal of the sleeve 38, the head {{ and the
handle 53, the stem (Z and the head {3 may be
removed as a unit for cleaning, etc.

The burner is adjustable to effectively handie

18 fuel oils of practically all gravities without vary-

~of discharge.

ing the pressure under which the oil is delivered
and without supplying the oil at high tempera-
tures. To adjust the burner to handle the lighter
oils the head 13 is brought to a forward position
so that the clearance between the wall of the §
socket 48 and the surface of the tapered head is
reduced to mainfain a high velocity at the point
‘When a very heavy oil is to be
used the head 13 is retracted so that its flat base
engages or is adjacent to the flat seat forming 10 -
the bottom wall of the socket 40. This eliminates
or reduces the chamber 47 and obliges the oil to
pass into the groove 46 from the groove 45 in-
creasing the velocity at this point and at the same
time increases the volume of the space around 18
the tapering surface of the head 13. The velocity
and turbulence of the heavy oil is maintained
while providing for required volume and freedom
of flow at the polnt of discharge from the jet or
burner. o : v 20
Having descrited only a typical preferred form

and application of my invention, I do not wish

to be Iimited or restricted to the specific details
herein set forth, but wish to reserve to myself any
variations or modifications that may appear to 28
those skilled in the art or fall within the scope

" of the following.claims,

Having described my invention, I claim:

1. A fluid fuel burner comprising a body having
an opering, a tip on the body having a tapering 80
socket joining said opening and a discharge orifice :
leading from the forward end of the socket, the
rear portion of the socket being larger in diameter
than said opening and the rear wall of the socket
forming a seat, a stem arranged in said opening, 38
and a tapering enlarged head on the stem oc-
cupying and substantially ‘conforming to the
socket, the rear end of the head being larger in
diameter than said opening and adapted to co-
operate with the seat, and means for conducting 40
the fuel to said opening, said stem having a helical
groove for carrying the fuel to the socket and
continuing along said head to carry the fuel from
sald means to the orifice, the rear end of the head
being engageable with the seat to oblige the fuel 45
to flow through said groove into the socket.

2. A fluid fuel burner comprising a body having
an elongate opening, means for admitting fuel to
the opening, a discharge member having s tapered
socket communicating with an end of said open- 50
ing and a discharge orifice leading from the for-
ward end of the socket, the rear wall of the
socket forming a shoulder, a longitudinally ad-
justable stem arranged longitudinally in said
opening having . a helical groove receiving the 55
fuel and conducting it to the socket, and an
atomizing head on the stem occupying the socket
and tapered at the same angles as the socket and
provided with e helical groove jolning the frst
named groove for conducting the fuel forwardly 6o
to the orifice, the rear end of the head being
adapted to approach and engage said shoulder
to cause the fuel to flow from said first named
groove into the second named groove, the last
named groove diminishing In capacity as it ex- 65
tends forwardly to increase the velocity of the
fuel as it flows therethrough.

3. A fluld fuel burner comprising a body having
an elongate opening, means for admitting fuel to
the opening, & discharge member having a 70
tapered socket communicating with an end of
sald opening and a discharge orifice leading from
the socket, the rear portion of the socket belng
larger in diameter than said opening so that the
rear wall of the socket forms a forwardly facing Y8
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- seat, & longitudinally shiftable stem arranged

[

longitudinally in said opening having s helical"

groove receiving the fuel from said means snd
conducting it to the socket, an-atomizing head
on the stem occupying and substantially conform.

ing to the socket and provided with a helical"

- groove which joins the first named groove to con-

10
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duct the fuel forwardly to the orifice, the rear end
of the head presenting a shoulder which is en-
gageable with said seat {o oblige the fuel to flow
from the first named groove inte the second

‘named groove when the head is fully retracted,

the last named groove being of maximum depth
at the rear end of the head and of reduced depth
at the forward end of the head to increase the

velocity of the fuel preparatory to its discharge,

and means for shifting the stem to adjust the
head between & position where said end co-
operates with said seat and the periphery of the
head is clear of the socket wall and a position
where said end is spaced from said seat and the
periphery of the héad engages or just clears the
Wall of the socket.

-4, A fluid fuel burner comprising & body having

an elongate opening, means for sdmitiing fuel

to the opening, & discharge member having &
tapered socket communicating with an end of said
opening and & discharge orifice leading from the

socket, the rear of the socket communicating with -

the forward end of the opening and being larger
in diameter than the opening so that the rear end
of the socket forms s seat, a longitudinally ad-
Justable stem extending longitudinally in the
opening and having & helical groove receiving the
fuel from said means and conducting it forwardly,
and a tapering atomizing head on the forward end
of the stem occupying and substantially conform-
ing to the socket, the rear end of the head form-
ing a shoulder which is movable into and out of
engagement with said seat with longitudinal ad-
justment of the stem, the head having a helical
groove joining the forward end of the first named
groove and conducting the fuel forwardly to the
orifice, the second named groove changing In
helical pitch and diminishing in fluid capacity as
it: continues forwardly.

5. A fluid fuel burner comprising & body having
an elongate opening, means for admitting fuel
to the' opening, a discharge member having a
tepered socket communicating with an end of
said opening and a discharge orifice leading from
the socket, the rear of the socket communicating
with the forward end of the opening and being
larger in diameter than the opening so that the
rear end of the socket forms & seat, a shiftable
stem extending longitudinelly in the opening and

having a helical groove receiving the fuel from
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said means and conductlng it forwardly, a taper-

ing atomizing head on the forward end of the
stem substantially conforming to the socket and
controiling sald orifice, the rear end of the head
being movable into and out of engagement with
said seat, the head having s helical groove joining
the first named groove and extending forwardly
to discharge adjacent the orifice, the second
named groove diminighing in fluid capacity as it
continues forwardly, and means for producing

10

relative longitudinal movement between. body and

stem so that the discharge may be controlled.
16. A fluid fuel burner comprising a body having

an elongate opening, means for admitting fuel

to the opening, a discharge member having s
tapered socket communicating with an end of
said opening and a discharge orifice leading from
the socket, the rear portion of the socket being
larger in diameter then said opening so that the
rear wall of the socket forms & seat, a longi-
tudinally shiftable stem arranged longitudinally
in ssid opening having a helical groove receiving
the fuel and conducting it to the socket, and an
enlarged atomizing head on the stem occupying
and substantially conforming to the socket and
provided with & helical groove joining the first
named groove for conducting the fuel forwardly -
to the orifice, the rear énd of the head being
movable into and out of engagement with said
seat upon shifting of the stem, the last named
groove diminishing in capacity as it extends for-
wardly and dying out before reaching the forward
end of the head.

7. A fluid fuel burner ¢comprising a body having

an elongated opening, means for admitting fuel to

15 -

20 -
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the opening, & discharge member having s tapered

socket communicating with an end of said open-

ing and a discharge orifice leading from the

socket, the rear of the socket communicating with
the forward end of the opening and being larger
in diameter than the opening so that the rear
end of the socket forms a seat, a shiftable stem

extending longitudinally in the opening and hav-

ing a helical groove receiving the fuel from said
mweans and conducting it forwardly, and an en-
larged tapering stomizing head on the forward
end of the stem occupying and substantiaily con-
forming to the socket, the rear end of the head
being cooperable with said seat, the head having
a helical groove joining the forward end of the

first named groove and conducting the fuel for--

wardly. to the orifice, said first named groove
diminishing in capacity where it merges with the

40 -
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second named groove, the second named groove

diminishing in fluid capacity as it continues for-
wardly.
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