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"This inveraior reas to Erers ad Teate:S 
more particularly to busines for is raig fluid 
fuels such as oll under ºcressaire. À gezeeral ob 
ject of this investion is to provide a gigaple, 
practical and particularly eficier, Erner of the 
character mentioned. V 
Another object of this invention is to provide 

a burner of the character mentioned embodying 
novel means for imparting turbulence to the fiel 
ard for increasing the velocity of the fue to as 
sure the full atomization of the fue as it diis 
charges from the burner orifice, and thus b 
tain the highest efficiency. 
Another object of this invention is to provide 

a burner of the character mentioned in which the 
fuel under pressure is made to follow a helical 
course in a reduced volume to increase its turbu 
lence, and at the same tire the velocity of the 
fuel is increased by stages, until the fuel is dis 
charged from the burner orifice. In the im 
proved burner of this invention the fuel is inade 
turbulent by its helical path and its velocity is 
increased so that the fuel is discharged from the 
burner in a turbulent state and at a high velocity 
to obtain complete cornbustioX. 'a 

- Another object of this intention is to provide 
a fluid fuel burner of the character Enentioned in 
which the temperature of the fue is progressively 
or gradually increased by reason of the heat ger 
erated as its velocity is increased, and by the fire 
box heat absorbed fron the burner body, so that 
its viscosity is appreciably lowered before it is 
discharged from the burner orifice and atOrnized. 
A further object of this invention is to provide 

a fluid 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 
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 
which description reference is made to the ac 
companying drawing, in which: 

Fig. 1 is a side elevation of the improved burner 
of this invention arranged in its operative posi 
tion showing the adapter or carrier Supporting 
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 
body , a discharge head on the forward end 

of the body 9, a grooved star G2 extensing 
through the body É3 and provi? It is tard, 
eméi Wií:h. a,xn, GRitoriaizing tägp or hege? 983, agadä: xrgeaKas 
é for controlling or adjusting the sisa. 3 and 

ltg head { ??. - v . 
the body serves to carry the siegsgsgas 

o the Burner andi, assi sovra, i gara elogat:Saba 
lar Finenber. In the preferred constrategy: the 
body ie is integral except for as oatee eats see 
tion 6 threaded into the rear end of the sity 
8 proper. The body 6 is provided with a re 
duced forward endi portion iš sendi s sianiar re- , 
duced portion a is formed on the outer or gear 
end of its section á Bº. An externi fange é ªg is 
formed on the , body sectiona ?i ?is and gagvefaraiby 
has flat marginal surfaces. An external at sur. . 
face !9 is provided ola the body #9 and is glaced 
forvardly from the fange ?ti. The Jongitudºns 
opening 9 of the tubular body is unior in LLy LyLyy yy y yyyTy M esyleymi L YS 
aneter and 8 rear societ 2 in the body section 
6. The burner body is may project into the 

fire-box, furnace, or the like, and appropriate 
nearis is provided to support or mount the 
burner body. This means may comprise a set- ??? 
lar carrier 28 adapted to fit ara opening 23 is ine 
wall of the fire-box and provided with a fiange 2g 
adapted for attachinent to the fire-bog. The 
forward portion of the carrier 23 has sea anuraed ?p 25 ?co?ately rece. * 
remainder of the carrier 2 passes the §o??y ???. 
With Sultable clearance. The Fiange k? engsges 
the rear end of the carrier 22 to Eisait theiaard 
movement of the body 8 and to steady the as burner. A set screw 26 is arranged through an 
opening in the wall of the carrier 22 and extends 
into a socket 2 in the body e 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 fiat 
body surface 3 tog removably secure the body in . . 
place. The upper portion of the opening in the . 
tubular carrier 22 is flared at 8 so that following is , 
backing of of the screw 2s the body 9 may be... 
raised to disengage the pin 2 from the socket 2: . 
whereupon the body may be pulled from the *. 
carrier. . . . .: 
Means is provided for delivering fluid fue to tó 

the body opening 9. This means comprises a 
lateral port 3 in the wall of the body se in 
spaced adjacent relation to the reduced portion : 
20 of the body opening. The port a preferably . 
has a flaring mouth. A fitting 22 is threaded in 55 
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2,288,770 
a lateral opening in the carrier 22 and has a the groove as it continues forwardly. The fuel union or coupling 33 for connecting it with a 
supply pipe 34. The inner end of the fitting 32 
is tapered to seal in the flaring mouth of the port 
3. The supply plpe 34 conducts fuel such as oil 
under a suitable pressure and, of course, may be 
controlled by the usual valves (not shown). 
The head may be termed the orifice head or 

forward end of the body le. In practice the 
head i fi may be a generally cylindrical block pro 
vided with a radially projecting fange 5 and an 
annular bead or rim 36. The rim 36 projects 
from the rear side of the head f and fits a con 
plementary groove 37 in the end of the body to 
to locate the head and to provide a seal. A col 
1lar or sleeve 38 is removably threaded on the 
reduced forward portion f of the body O and 
has an inturned lip 39 cooperating with the 
fange 35 to clamp and hold the head in place. 
The flange 35 and the lip 39 preferably have en 
gaging tapered surfaces. 
The interior of the head f is of special forma 

tion to receive the atomizing head 3 and to 
discharge the fuel under pressure. A conical or 
tspering socket 40 is provided in the head 
and has its large end or base in communication 
with the forward end of the body opening 9. 
The large end of the tapering socket 40 is larger 
in diameter than the opening f. The small end 
or forward end of the tapering socket 40 is near 
the forward end of the head í l and a small cylin 
drical openih.g. or orifice 4f extends forwardly 
from the socket 40 to discharge at the front face 
of the head. It will be noted that the head 
is of simple construction and easily removed for 
cleaning, replacement, etc. 
The stem 2 is arranged longitudinally in the 

body opening 9 and serves to carry the atom 
izing head 3 and to give turbulence and added 
velocity to the fuel flowing to the discharge head 

. 
2 has a portion 42 of reduced diameter received 

in the body opening 9 with substantial clear 
ance, leaving an annular chamber 43 into which 
tine port. I discharges the fluid fuel. The stem 
A2 has a portion 44 of larger diameter extending 
forwardly through the body opening 9 from 
the chamber 63 to the socket 40. The stem por 
tion 4 is proportioned and machined to accu 
rately fit the body opening 9 and is sufficiently 
long to extend a short distance forwardly beyond 
the opening 9. 
The stem portion 44 is shaped or grooved to 

provide a passage for delivering the fuel to the 
socket 4G of the head f. In the preferred con 
struction a helical groove 5 is provided in the 
stem portion 4 and extends throughout its 
length providing a passage that connects the 
chamber 43 with the interior of the discharge 
head . The groove 45 may have a rounded or 
concave wall and, together with the Wall of the 
body opening 9, forms a tortuous or helical open 
ing through which the fuel under pressure is 
obliged to flow. The length of the stern portion 
68 and the pitch of the groove 45 are such that 
the groove has a plurality of convolutions, say 
flve, as illustrated. n *he construction ius 
trated in the drawing the fluid capacity of the 
groove 85 and the helical pitch of the groove are 
uniform except at the forward extremity of the 
sten, it being understood that the invention con 
templates the gradual or progressive reduction of 
the fluid capacity of the groove and/or the gradual 
or progressive reduction in the helical pitch of 

În accordance with the invention the stem 

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-box heat transmitted 

atomizing head, and is secured to the inner or through the burner body ?o throughout its in 
creased path of travel. 
The atomizing head 3 of the stem 2 is pref 

erably rigid with the stem so that the stem and 
head form a unit that is easily controlled, re 
moved, etc. In practice the head 3 may be 
integral with the stem 2. The head 3 is tapered 
or conical and occupies the tapering socket 40. 
The surface of the tapering head 3 may have 
substantially the same pitch as the wall of the 

10 

5 

socket 40 but the head 3 is somewhat shorter 
than the socket providing for axial adjustment 
in the socket. The apex or point of the tapering 
head is centrally located at the inner end of 
the discharge orifice 4 and controls the dis 
charge from the orifice. 

In accordance with the invention the atomizing 
head has a helical fuel conducting groove 46 
varying in fluid capacity and preferably varying 
in pitch. The groove 45 where it merges with 
the groove it is diminished in width and fluid 
capacity 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 î3 is greater în capacity 
than the forward end portion of the groove 46. 
In practice the reduction in the fluid handling 
capacity of the groove 46 may be gradual. It 
will be observed that the grooves 45 and 46 join 
at the base of the conical head 3 and that a 
chamber or space 4 occurs at this point by reason 
of the clearance between the base of the head 
3 and the end of the body O. In the preferred 
construction the groove 46 in the head 3 has 
a plurality of convolutions and is a single con 
tinuous passage or groove. In the construction 
disclosed the groove 6 has at least two complete 
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35 

45 convolutions. This assures an effective turbu 
lence in the fuel immediately prior to and during 
its discharge from the orifice f. While the 
groove 6 may continue to the forward extremity 
of the head 3 it is preferred to have the groove 
46 die out adjacent the tip of the head f3, as 
illustrated. Where the groove 46 dies out in 
this manner the velocity of the fuel is greatly 
increased as it passes to and though the small 
orifice 4. The helical pitch of the groove 46 
is preferably varying or non-uniform. As illus 
trated, the rear portion of the groove 46 joining 
the groove 45 has a helical pitch less than that 
of the groove 45, while the forward portion of 
the groove 46 has an increased helical pitch. 
The change in pitch of the groove 46 may be gradual. 
The means 4 for controlling or adjusting the 

burner is operable to produce relative longitudi 
nal movement between the body C and the stem 
f2 to regulate. the relationship or spacing of the 
Surfaces of the socket 40 and the head 3. The 
regulating means comprises mating threads 48 
on the wall of the reduced opening portion. 20 
and a stem portion 49 of increased diameter. 
The stem 2 extends outwardly or rearwardly 
fron its enlarged portion 49 to project from the 
rear end of the body section G. Packing means 
is provided for sealing about the stem 2. This 
packing means may comprise suitable packing 
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4 
seat, a longitudinally shiftable stem arranged 

5 

longitudinally in said opening having a helical 
groove receiving the fuel from said means and 
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 

0. 

15 

20 

30 

35 

40 

45 

55 

duct the fuel forwardly to the Orifice, the rear end 
of the head presenting a shoulder which is en 
gageable with said seat to oblige the fuel to flow 
from the first named groove into the second 
named groove when the head is fully retracted, 
the last named groove being of Inaximum 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 a 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 head engages or just clears the 
wall of the socket. 
4. A fluid fuel burner comprising a body having 

an elongate opening, means for admitting fue 
to the opening, a discharge member having a 
tapered Socket continuinicating 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 a seat, a longitudinally ad 
justable stem extending longitudinally in the 
opening and having a 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 
groovejoining 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 a body having 
an elongate opening, means for admitting fuel 
to the' opening, a discharge member having a 
tapered SOcket communicating With an eind 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 
real end of the socket forms a Seat, a shiftable 
stern extending longitudinally in the opening and 
having a helical groove receiving the fuel from 

2,288,770 
said means and conducting it forwardly, a taper 
ing atomizing head on the forward end of the 
stem substantially conforming to the socket and 
controlling Said orifice, the rear end of the head 
being movable into and out of engagement with 
Said Seat, the head having a helical groovejoining 
the first named groove and extending forwardly 
to discharge adjacent the orifice, the second 
named groove diminishing in fluid capacity as it 
continues forwardly, and means for producing 
relative longitudinal movement between body and 
stem so that the discharge may be controlled. 

6. A fluid fuel burner comprising a body having 
an elongate opening, nears for admitting fuel 
to the opening, a discharge member having a 
tapered societ 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 than said opening so that the 
rear wall of the socket forms a seat, a longi 
tudinally shiftable stern arranged longitudinally 
in said opening having 8, helical groove receiving 
the fuel and conducting it to the socket, and an 
enlarged atonizing head on the stem occupying 
and substantially conforming to the socket and 
provided with a helical groove joining the first 
named groove for conducting the fuel forwardly 
to the orifice, the rear end of the head being 
novable 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, aeans for admitting fuel to 
the opening, a discharge member having a 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 
reans and conducting it forwardly, and an en 
larged tapering atomizing head on the forward 
end of the stem occupying and substantially 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 nained groove and conducting the fuel fora 
wardly to the orifice, said first named groove 
diminishing in capacity where it merges with the 
second named groove, the second named groove 
diminishing in fluid capacity as it continues for 
wardly, 
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