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UNITED STATES PATENT OFFICE. 
FRANK w. SEVERIN, oF CHICAGo, ILLINOIS, ASSIGNOR O WENN-SEVERN WACENE 

CO., OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS, 
INSPIRATOR. 

1,065,971. Specification of Letters Patent. Patented July 1, 1913. Application filed March 31, 1910, Serial No. 552,663. 

Be it known that II, ERAN K. W. SEVERIN, a resident of Chicago, in the county of Cook 
and State of Illinois, have invented certain new and useful Improvements in Inspira 
tors, of which the following is a full, clear, and exact description. 
The invention relates to inspirators for 

internal combustion engines and by which 
the liquid fuel is supplied to the combustion 
chamber. In forcing liquid fuel into the 
combustion chamber of an engine, when a 
nozzle with a small hole is used, carbon 
forms in the small holes, due to the heat in 
the combustion chamber, and around the nozzle which discharges into said chamber. The present invention designs to provide an improved inspirator by which the liquid 
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fuel is divided into a number of capillary 
streams in transit to the combustion cham 
ber, so that it will be heated and discharged 
in thin films, without causing carbon to 
form in the passages for the liquid-fuel, and to effect, a thorough vaporization of the 
liquid in the combustion chamber, and also 
to provide means which will not affect the operation of the inspirator if any carbon 

- should form at the point where the liquid fuel is discharged. 
The invention consists in the novel fea 

tures hereinafter set forth and more partic 
ularly defined by claims at the conclusion hereof. 
In the drawings: Figure 1 is a central sec tion of the improved inspirator, a portion 

of the combustion chamber of an engine be 
ing shown. Fig. 2 is a detail of the grooved ” .. stéf;"`:0; dividing the liquid fuel into a 
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series of capillary streams. Fig. 3 is a sec 
tion on line 3-3 of Fig. 1. Fig. 4 is a sec tion on line 4-4 of Fig. 1. 
A denotes a portion of an engine-cylinder 

around a combustion-chamber a of the type used for crude oil, in which air is previously 
compressed in the combustion chamber and liquid fuelis injected through the inspirator 
by a positively driven fuel pump. Since, 
however, the particular construction of the engine forms no specific part of the inven 
tion, fuller illustration has not been deemed necessary. The improved inspirator com 
prises an induction-pipe 10, which extends through the engine-casing and is secured 
therein by a plug 11 and a gland 12 between 

which a packing ring 13 is interposed. The 
induction pipe extends through the cylinder 
wall and its inner end is ???????????? in the 
combustion - chamber, so that it will be 
heated by the walls around the chamber 
and by the heat resulting from com 
bustion in the chamber. The outer end of 
pipe, 10 is connected to a coupling 14 to which is connected a fuel supply pipe 15 through which oil will be forced by a suit 
able pump, to and through the induction 
pipe. The inner, end of the induction-pipe through which the fuel is discharged into 
the combustion-chamber, is tapered as at 16, 
to form a flared seat for a valve or closure 
17, which is secured to a stem 18 which ex tends longitudinally through the induction 
pipe and is normally held in position to 
closeyalve 17, by a spring 19 disposed in the 
coupling 14 between the inner end of the 
induction-pipe and a washer 20 which is 
held by a nut 21 on the outer end of said 
stem. Resultantly, when the pressure of the 
liquid fuel from the supply pipe 15 is sufi 
cient to overcome the force of spring 19, yalve 17 will be opened and the liquid pass ing through the induction-pipe will be in 
jected into the combustion-chamber. Stem 18 fits snugly in the bore of the induction 
pipe and has a series of small longitudinally 
extending grooves 22 in its periphery which 
forms a number of small passages or ducts through which the liquid-fuel must pass in 
transit to the discharge end of the induction 
pipe so that the liquid fuel will be thor 
oughly heated by contact with the heated pipe. Therefore, the liquid-fuel passes through the induction-pipe in a series of 
capillary streams and this fine division of the 
oil causes it to become thoroughly and uni 
formly heated as it is injected into and va 
porized in the combustion-chamber. Adja cent the discharge terminal of the induction pipe its bore is slightly enlarged as 23, to 
provide a discharge-opening or annular pas 
sage around the inner ends of grooves 22. 
When the capillary streams are forced out 
of grooves 22, the flared opening between 

...the valve seat 16 and the tapered valve 17, 
the oil is injected into the combustion-cham ber in thin films which result in effective va 
porization and combustion when ignited in 
the combustion-chamber. In inspirators of 
this character as heretofore constructed it 
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2. 
has been the practice to inject the oil 
through a nozzle having one or more very 
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small openings, but this construction result 
ed in a great amount of carbonization in the 
small holes and at the discharge end of the 
induction nozzle or pipe. In the improved inspirator embodying the present invention, 
this carbonization is efficiently overcome be 
cause the oil is discharged in thin films at a point where carbonization or decomposition 
usually occurs and furthermore if any car 
bon should form between the valve and seat 
at the end of the induction-pipe, the opera 
tion of the inspirator would not be materially 
affected because the spring would none the 
less, permit the valve to open and the divided 
capillary streams in the grooves 22 to bein 
jected in thin films between the valve and 

- its seat. 
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A test-cock 25 is connected to the outer 
end of coupling 14 and is provided with a 
discharge nozzle 26, a port 27 and a screw 
valve 28 for closing said port. This valve 
permits a test to be made whenever desired, 
to ascertain the amount of oil being pumped 
into the inspirator. The invention, thus provides an improved inspirator in which the liquid fuel passes 
through the induction-pipe in a series of fine capillary streams, the grooves through 
which the oil will be thoroughly and evenly heated in 
transit through the inspirator. The valve 
at the discharge terminal of the induction pipe through which the capillary streams 
pass deflect the divided streams into films 
as the oil issues from the induction-pipe, so 
that the inner end of the capillary grooves 
or passages are protected against the forma 
tion of carbon such as results when they are 
exposed to the combustion in the combustion 
chamber. Furthermore the working of the valve tends to prevent the formation of car 
bon at the inner end of the induction pipe and to protect the grooves, and if from any 
cause whatsoever, carbon should form either on the yalve-seat or the valve, the operation 
of the inspirator will not be materially af 

50 
fected. s The invention is not to be understood as 
restricted to the details set forth since this 
may be modified within the scope of the ap pended claims without departing from the 
spirit and scope of the invention. 

passes being heated, so that the 

1,??5,971 
Having thus described the invention, what 

I claim as new, and desire to secure by Let 
ters Patent is:- . 
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1. In an inspirator, the combination of an 
induction-pipe, extending into the combus 
tion-chamber of an engine, means therein for dividing liquid into capillary streams, 
means for forcing liquid under pressure 
through said capillary streams, a coupling 
at the outer end of Saidpipe, and a test-cock 
connected to said coupling. 
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2. In an inspirator, the combination of an induction-pipe, a stem in said pipe, having longitudinally extending grooves therein for 
dividing liquid into capillary streams, a 
coupling at the outer end of said pipe, a pipe 
connected to said coupling for supplying 
liquid-fuel under pressure to the induction 
pipe, a test cock connected to said coupling 
and an automatically closing valve at the 
inner end of said induction pipe. 3. In an inspirator, the combination of an induction-pipe extending through the Wall 
of an internal combustion engine and into 
the combustion chamber therein, a stem ex tending through said pipe, one of said elements having longitudinally extending 
grooves for dividing liquid fuel into capil 
lary streams, means for supplying liquid 
fuel under pressure to said pipe, a tapered 
valve seat at the inner end of said pipe, and 
a valve connected to said stem and fitting on said seat, an annular space being formed in 
the other of said elements to conduct the fuel 
from the grooves to said seat. 4. In an inspirator, the combination of an 
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induction-pipe extending through the wall 
of an internal combustion engine and into 
the combustion chamber therein, a stem ex tending through said pipe, having longitu 
dinally extending grooves for dividing 
liquid fuel into capillary streams, means for supplying liquid fuel under pressure to said 
pipe, a tapered valve seat at the inner end 
of said pipe, and a valve connected to said 
stem and fitting on said seat, an annular space being formed in the pipe adjacent the 
inner end of said grooves and the valve seat 
to conduct the fuel from the grooves to said 
seat. FRANK. W. SEVERIN. 

Witnesses: 
FRED GERLACH, 
HILDUR C. PETERSEN. 
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