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ting by means of combustible liquids for use 

trating the helicoidal nozzle. 
25 

shown in longitudinal section in Fig.1. It com 

portion formed of a cylindrical part 3, joined 

45 

ing contact with the interior cylindrical wall 
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DING, engineer, of 42 Rue du Louvre, Paris, in 

which effects the adunission into a helicoidal 

receives a supplementary addition of air, and 

a shell 4, composed of a tube of which the in 
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To all whon, it inay concern: 
Beit known that, AUGUSTERoBERT ScHER 

the French Republic, have inyented a certain 
new and useful Heating i)evice for Use with: 
Liquid Fuel, of which the following is a full, 
clear, and exact description. is 
This invention relates to a device for heat 

in connection with the heating and rapid ob 
taining of pressure in steam-generators, fur 
naces, fire-grates, and the like. 
This device effects the mingling and inti 

mate mixture of a combustible liquid with the 
amount of air necessary for complete combus: 
tion and enables the admission of the mix 
ture to be varied, so as to vary the intensity 
of the heating. . . . 

in the drawings, Figure i is a section of the 
device forming the essential part and which I 
term the 'adjustable mixing-jet.' Fig. 2 
shows in section a simplified arrangement of 
this apparatus. Fig. 3 is a side elevation illus 
The essential part of the device, which designate the "adjustable mixing-jet,” is 

prises a jet worked by steam or compressed air 

passage of the liquid fuel supplied frotri a res 
ervoir. The mixture of liquid and of steam 
or air is directed into a nozzle or 'twyer,' 
where, with the assistance of a second jet, it 
it is further mixed with a column of air pro 
ceeding fron a third jet. The helicoidal chan 
nel, into which the mixture of liquid fuel and 
of steam or air is sent by a jet. A sucking into 
or fed from a reservoir containing the con 
bustible, is constructed as follows: A tubular 
to a truncated cone 3", serves as a jacket for 

ner wall is cylindrical and the outer wall is 
truncated toward the end 5. Upon the exter 
nal cylindrical portion are circular ribs 6, maks 

of the jacket, 3, forming a series of circular 
channels, which connalunicate by means of 
openings formed in these ribs, so that a chan 

inel having a direction of a helicoidal nature 
is obtained. These ribs 6 might be replaced 
by a single rib of exactly helicoidal shape, as 
will be evident. This channel communicates 
at its lower portion with the pipe forming 

I the end of the jet A, through which the liquid 
fuel is admitted. . . . . 
The external truncated surface of the part; 

5 is arranged at a slight distance from the in 
tel'nai truncated surface of the part 3". With 
if the shell 4 is provided, in contact with its 
cylindrical wall, a tube or liner 9, which ex 
tends somewhat beyond the end of 5 and ends 
slightly below the truncated wall 3". The 
annular space or throat, so formed can be 
varied as desired by adjusting liner 9. For 
this purpose the latter is at its lower part 

5 5 
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screwed at it) to the shell 4, so that its posi-. . 
tion as regards height can le varied. Its ex 
trenity at this end is open to the air. Be 
yond the other extremity of the liner 9 the 
truncated portion 8" finishes near the internal 
truncated starface in a casing 11", which is 

o 

w is o continued as a cylinder i 1, ending at 12 in a 
portion slightly wickened outwardly. The 
nozzle so formed delivers into a pipe 13, con 
sisting of two truncated portions 14 and 15, 
connected at their smaller bases. The part 
14, which is only slightly widened out, is above 
the tube 1112, so that this latter enters into 
the portion 15 and affords an annula - 
between these two portions. The part 14 15 
is screwed at i8 to the upper extremity of 
the jacket 3, the screw-thread being formed 
upon a collar integral with this latter aidii 
which are formed openings 17, which enable 
the aforesaid annular space to communicate 
with the outer air. v The admission-jet. A comprises an arrange 
ment enabling the width or bore of the an 
nular passage 44 around this pipe 1 in front 
of the passage to be altered according to 
the pressure of the steam or air. This ad 
justment is effected by means of a spindle 2", 
which is a cylindrical portion having a conical 
end 45. Being screw-threaded at 46, this 
cylinder can be advanced or withdrawn in the 
manner of a needle-valve, and consequently 
the bore of the annular passage 44 is decreased 
or increased. may also screw it so that it is 

ce. 
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blocked at 47 in order to cut of the admis 

5 

C. 

lation of this part. 

of a niilinieter in the section of the annular 
innated. . . . . . . . . . . . . . . . . . . . . 
When the heating device is working, the 
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supplementary supply of air. which becomes 
intimately nixed with the mbustible mix 

4 5 

ber. 

ment of the liner9. At this point the speed 
of the mixture...is increased by the jet B. 

Taosphere througl" the central channel of a 
pipe 58, by means 'of which the annular bore 

the end of the truncated wall 3" and the cas 

of a nezzle 60, placed in the axis of the pas 
sage of pipe of the mixing-jet. Steam is de 

55 livered at 61 into this passage 60 annularly, . 

sion of steam. 
The spindle 2" passes through a chamber 

48, into which the liquid fuel enters through 
a side inlet 49. By means of two openings 50 
and 51 the central portion of the handle 2" 
connalinicates with this chamber." Astuffing 
boN 52 prevents leakage from the fuel-cham 

The spindle 2" ends in a square por 
tion 53, which is acted upon for the manipu 

The construction is made. 
in such a manner, that, for example, each 
turn corresponds with a variation of one-tenth 

passage, which thus enables this to be esti 

mixture of gaseous fluid and of liquid fuel 
furnished by the jet. A enters, the channel 
formed by the ribs 6, traverses it, and passes 
out by the annular space or throat between 
the end of the truncated portion 3 and the 
internal trincated portion of the casing 11'. 
this space is adjusted as desired by the move 

This draws in and delivers. air from the at 

of this jet is regulated. The steam or com: 
pressed air feeding this jet enters at 59. The 
mixture of air, and steam under pressure. 
furnished by this jet passes through the 
channel 57, enters the chamber 56, formed by 
the casing i. 1" and cone 3, and passes out, 
through the annular passage existing between 

ing 11", so that it affords an increase' in speed 
to the conbustible mixture, which, as has, 
been seen, is delivered a little beneath. This 
arrangement enables me materially to increase 
the output of combustible, while procuring a 

ture. The latter enters the pipe 14, and by 
reason of its speed air is drawn in through 
the opdinings 17. The supply, is further in 
creased and the value of the combustible mix ture is improved by the arrangement of a jet 
C, injecting into the central passage or pipe." 
and axially thereof a column of air drawn if 
b; an ailinular jet of steam. This jet consists 

such stea libeing admitted at 62. The annular. 
jet of steam escaping at 61, and whick-may 
besides be very weak, carries along a quantity. 
(of air through the passage 60 and imparts to 

may be desired. . . . . . . . 
The apparatus which I have just described 

can be used for a perfect regulation of the 
elements of the combustible mixture and 

898. 
it a fair speed. This auxiliary mixture of 
air and of steam enters into the nozzle or central passage of the principal jet and in 
creases the quantity of air drawn in by such 
jet. This gives rise to a considerable rush of 
air favorable to the composition of the mix 
ture and allows the combustion of a large pro 
portion of the liquid fuel to take place. I 
can regulate this jet by manipulating the 
screw-threaded spindle or valve 63, by means 
of which the admission of air is modified as 

allows liquid fuels of very different qualities 
to be employed; but in certain cases I may 
employ a simplified form of the apparatus, 
fitted with only one admission jet A. The parts corresponding to those of the apparatus 
ures. . . . . . . . . . ' ' ' ". . . . 

In my claims where I use the term "a sup 
porter of combustion' I wish to be under 
stood as including, broadly, either air or 

1. Anozzle for mixing and ejecting liquid 
fuel, comprising means for forcing said fuel 
in a tubular stream, means for mixing a sup 
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such as is shown in Fig.2. This apparatus is 
9 - - - 8o 

above described bear the same reference-fig-l. 

9o 
porter of combustion under pressure with the 
fuel, means for forcing said mixture in a 
tubular stream, means for supplying a sup 
porter of combustion to the center of said 
fuel stream and means for supplying a tubular 
stream of a supporter of combustion to the 
outer wall of the fuel stream, all substantially . . 
as described. . . . . . . . . . . . 2. A nozzle, comprising a tubular liner, 
and a jacket, two chambers within the jacket, atmospheric openings at both ends of the 

95 

jacket, a nozzle at the rear of the liner, con 
sisting of a pressure connection 62, and an 
atmospheric opening, a fuel-feed to one of 
the chambers, consisting of a fuel connection Io5 
49 and a pressure connection, a supporter of 
combustion-feed to the other chamber, con 

In testimony whereof Ihave signed my name 
to this specification in the presence of two sub 

mospheric connection, substantially as de 

scribing witnesses. 
AUGUSTE ROBERT SCHERDING, 

Witnesses: 
. . . . . GUSTAVE DUMONT, 

-...: EDWARD P. MACLEAN. . . . . . . . . . 

sisting of a pressure connection and an at 
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