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UNITED STATES PATENT OFFICE. 
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To all whom it may concern: 
Be it known that I, WILLIs M. HARPSTER, 

8, citizen of the United States, residing at 
Florence, in the county of Marion and State 
of Kansas, have invented certain new and useful Improvements in Vaporizers for In 
ternal-Combustion Engines, of which the 
following is a specification, reference being 
had to the accompanying drawings. . 

This invention relates to improvements in 
internal combustion engines and more pair 
ticularly to a yaporizer for engines of that 
type which utilize a gaseous mixture, as the 
propelling medium, the invention having for its primary object the provision of a device 
whereby low grades of liquid hydrocarbon 
imay be casily and successfully vaporized. 
Another object of the invention resides in 

the provision of new and novel means for 
charging the ignition chamber of the cylin 
der with the gaseous mixture at the proper 
point in the movement of the engine piston. 
A still further object of the invention is 

to provide a very simple and efficient mech 
anism whereby any desired amount of fuel 
may be fed in accordance with the speed 
which is required. 
A still further object of the invention ex 

ists in the utilization of the exhaust of the 
burned gases from the explosion chamber for 
heating the liquid hydrocarbon before the 
same reaches the cylinder, and means ar 
ranged in the cylinder wall for supplying. 
the air to be mixed with the vapor and also 
for completing the vaporization of the liquid 
fluid before it is finally discharged into the 
ignition chamber. 
With these and other objects in view, the 

invention consists of the novel features of 
construction, combination and arrangement 
of parts hereinafter fully described and 
claimed, and illustrated in the accompanying 
drawings, in which 

Figure 1 is a side elevation of an engine 
embodying my invention; Fig. 2 is an en 
iarged longitudinal section through the en 
gine cylinder and the pump cylinder; Fig 3 
is a section taken on the line 3-3 of Fig.1; 
Fig. 4 is a detail perspective view of the 
means for regulating the feed of the liquid 
fuel; and Fig. 5 is a section taken on the line 
5-5 of Fig. 2. 

Referring more particularly to the draw 
ings 5 indicates the engine bed which may be 
of any conventional form and has mounted 
thereon the cylinder 6. Before proceeding 

further with the detail description of my 
invention, it may be stated, that while 
have illustrated in the accompanying draw 
ings the well known horizontal reciprocating 
engine of the internal combustion type, it 
will be obvious that my invention is not lim 
ited in its application to this broad form of 
engine but may be applied to the vertical 
type of engine as well and also to a single 
double or multiple cylinder engine, the num 
ber of cylinders requiring only a simple du plication of parts. 

It is a well known fact that the lower 
heavier grades of liquid hydrocarbon which 
internal combustion type, is much more diffi 
cult to vaporize than the lighter and more 
refined grades of such fuel. It has therefore 
become necessary in order to reduce the cost 
of Operation and maintenance to a minimum, 
to supply suitable devices whereby these 
heavier grades of hydrocarbon liquid may be 
vaporized. Such devices have heretofore 
been coinplicated in construction, thus ren 
dering their adoption very expensive while 
at the same time their practical efficiency has 
been unsatisfactory. In overcoming the 
above mentioned difficulties, I provide a 
main Supply tank and an auxiliary tank 
or reservoir 8. Each of these supply tanks is 
connected by means of the pipes 9 and 10 re 
spectively with the pump cylinder 11 which 
is suitably mounted upon the bed 5 of the en 
gine. A pipe 12 also extends from the pump 
cylinder 11 to the engine cylinder 6 aid be-, 

s: 

tween its ends is coiled about the exhaust 
pipe 13 which communicates with the ex 
plosion chamber of the cylinder. The end 
of the pipe extends through the cylinder 
wall and is provided with a spraying nozzle 
14, This nozzle is disposed immediately be 
neath a spring pressed valve 15, the stem 15 
of which extends through and is movable in 
the casing wall 16 secured to the wall of the 
cylinder 6. Between the end of this stem 
and the casing wall an extension spring 17 is arranged. This spring is normally Aft 
ed to lift the valve 15 upon its seat 15 
formed in the cylinder wall. The surface of 
the valve 15 is corrugated as shown at 18 for 
a purpose, which will be more fully herein 
after set forth, ' ' , , 
The supply pipes 9 and 10 are connected 

before reaching the - pump cylinder 11 and 
are extended to said cylinder in the form of 
a single pipe. At this connection a three 
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way cock 19 is arranged in the Supply pipe 

3. i 
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whereby the fiow of fuel from the supply 
tanks 7 and 8 to the pump cylinder maybe 
controlled. Suitable check valves 20 are 

fided to prevent back pressure of the 
uid from the pump cylinder into the Sup 

ply pipes and from the conducting pipe 2 
back into the pump cylinder. After the 
liquid hydrocarbon or other fuel reacles the 
pring gylinder, it is forcibly ejected from 
said cylinder through the pipe 12 from the 
sprayilozzle 14 beneath the valve 15. It will 
be obvious that for different speeds of the 
engine various amounts of the liquid must 
be ejected at predetermined intervals in ac 
cordance with the reciprocation of the en 
gine piston. This function accomplish by 
aeans of the mechanism which will now be 
described in detail. 
The usual fly wheel 21 is of course en 

ployed, and to the crank shaft of this fly 
wheel one end of the piston rod 22 is con 
nected, the other end of said rod being pivot 
ed in the piston head 23 mounted to recipro 
cate in the engine cylinder 6. A gear 24 is 
aiso fixed upon the fly wheel shaft and 
meshes with a larger gear 25 mounted upon 
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a stud shaft mounte 
Upon one face of the gear 25 a can 26 is ar 
ranged which is adapted to engage a roller 
27 mounted on the end of a longitudinally 
inc'yable bar 28 mounted in guides 29 se 
cred to the side of the engine bed. To the 

end of this bar a lever 30 is pivoted Oi?e." 
and is normally disposed in longitudinal 
aiiaanent with the bar 28. With the end of 
the ever 30 the upper end gf a vertically 
disposed oscillatory arm 2 is engaged 
his arm is pivoted at its lower end to the 

side of the engine bed and a sleeve 32 is ar 
ranged thereon for longitudinal movement. 
A link 33 connects the sleeve 32 to the outer 
end of a plunger 34 longitudinally movable 
in the pump cylinder 11. The outer end of 
this plunger is formed with a head plate 34' 
between which and the end of the cylinder 
is a coil spring 35 is disposed upon the 
giunger. This spring normally acts to force 
the link bar 33 away from the pump cylinder 
thereby oscillating the vertical arm 31 and 
also moving the plunger 34 toward the end 
of the casing 11 away from the portin said 
C 

This movement is limited by a stop 36 which 
eigeges the upper end of the arm 31 it 
viii thus be obvious that the extent of lon giiudinal movement of the plunger 34 de 
gends entirely upon the extent of oscillatory 
ingyement of the arm 31. Consequently by . 
adjusting the extent of oscillatory move. 
ment of the arm 31 the amount of liquid fuel 
fe to the cylinder may be regulated. This 
adjusting means involves an angular adjust 
ing lever 36' pivoted intermediate of its 
ends upon a rack segment 37. The usual 

on the engine bed. 

ising communicating with the pipe, 12. 
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spring actuated locking dog is carried is 
the lever 36 for engagement with the teeth 
of the rack segment. A link 38 is pivoted 
to one end of the adjusting lever 36' and at 
its other end to a pin 39 extending foil oil: 
side of the vertically movable steeve 32. 
Upon observing Fig. 1 of this drawings it 

will be seen that when the lever 35’ is noved 

moved vertically up or down upon the pivot 
ed arm 31. When said sleeve is noved of 
the arm to its lower pivoted end as show in it) 
dotted lines, there is no longitudinai n) ove 
ment whatever of the link bar 33 and coise 
quently no movement of the plunge: 19 So 
that the oil will no longer be fed to the e 
gine cylinder. In order to permit of this 
extreme movement of the sleeve 32 tie Gip 
posite side walls of the sleeve it its lowei 
end are slotted as indicated at 32 to recei 
the pivot pin upon which tie arra 
nouted. It is of course inderstood 
the oscillatory movement of the ari: : 
occasioned by the contact of the can 26 (a 
ried by the gear 25 with the rollier on the 
end of the longitudinally movable bar 28. 
After the cam passes said roller the bar 28 
is returned to its normal position by nealis 
of a spring 40 one end of which is secured 
to the bar and its other end to the bed 5 ki 
the engine. In the event that too much fuel 
is being fed to the engine in proportion to 
its speed, the pivoted lever 30, which is con 
nected to the end of the bar 28 nay be ele 
wated as shown in dotted lines in Fig. 1 so 
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of the arm 31 in the longitudinal movement 
of the bar 28. 

In the operation of the mechanism above 
described, it will be seen that the liquid 
hydroearbon will be .automatically fed at 
the proper intervais to the ignition chamber 
of the engine civilder. When the engine 
is first started, the cock 19 is turned so that 
the lighter and more refined fuel contained 
in the reservoir 8 is a loyed to enter the 
pump cylinder 11 coalitication between 
the tank 7 and said cylinder being cut, off. 
In the operation of the pump as above set 
forth, the oil is forced through the pipe 12 
and is discharged in a fine spray from the 
nozzle 14. In its movement from the pump 
cylinder to the nozzle the oil passes through 
the coiled portion of the pipe which is dis 
posed about the exhalist i3 of the engine. 
The liquid is thus heated to a certain ex 
tent but not enough to vaporize the same. 
As the engine piston 23 moves to the posi 
ion indicated in Fig. 2 of the drawings, the 
caused by the previous explosion in the ig 
inition chamber is retained by the corrugated 
surface 18 of the valve. Simultaneously 
from the nozzle 14 upon the same at which 

that it. will not contact with the-uper end 

valve 15 is lifted from its seat, and the heat 

with the rising of the valve the oil is sprayed 

upon the rack segment, the sleeve 32 is 
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time air is admitted through the skeleton 
easing 16 into the ignition chamber. As 
the fine jets of highly heated fuel strike 
upon the heated valve 15, they are com 
pletely vaporized and mixed with the in 
going cold air currents. After entering the 
ignition chamber and upon the return stroke 
of the piston 23, the valve 15 automatically 
closes so as to retain the gaseous mixture in 
the chamber until it is sufficiently com 
pressed by the engine piston. The combus 
tion of the mixture then takes place and 
is caused by a spark plug 42 of the usual 
form which extends into the ignition cham 
ber. After the explosion takes place, the 
burned gases are exhausted through the 
pipe J3 so that the fuel in the pipe 12 is 
Feated in its passage through the exhaust 
pipe when the same action is repeated. 
From the foregoing it is believed that the 

construction, operation, and many advan 
tages of any improved vaporizing device and 
feeding mechanism will be readily under 
stood. Its construction is comparatively 

5 simple and it is highly efficient in practical 
use. It is obvious that owing to the fact 
that the lower and heavier grades of oils 
may be successfully vaporized, the cost of 
operation and maintenance of the engine is 

3 a greatly reduced. 
While I have shown and described the preferred construction and arrangement of 

the various elements of the invention, it 
will be understood that the same may be 
variously modified without departing from : 
the essential feature or sacrificing any of 
the advantages involved therein. 
Having thus described the invention what 

is claimed is:- 
In combination with an internal combus 

tion engine including a cylinder, ignition 
chamber, piston, and crank shaft, a spring 
controlled air valve seated in the wall of 
the ignition chamber, the inner surface of 
said valve. being corrugated, a liquid fuel 
supply pipe coiled about the exhaust pipe 
from the ignition chamber and provided 
with a spraying nozzle on its discharge end 
disposed beneath the air valve, a pump for 
forcibly ejecting the liquid fuel from the 
spraying nozzle, said, pump comprising a 
plunger, an oscillatory arm, a link connect 
ing the arm and plunger, means operable 
from the crank shaft of the engine engag 
ing said arm to reciprocate the plunger, and 5. 
means for adjusting the link on said aim to 
vary the stroke of the plunger and regulate: 
the supply of fuel to the engine. 

In testimony whereof I hereunto affix my 
signature in the presence of two witnesses. 

WILLIS M. HARPSTER. 
Witnesses: 

M. M. GINETTE, 
C. M. LINCOLN. 


