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lator T and regulating screw-valve O is in 
the first instance subjected to a preparatory 
heating in the space above the spraying 
valve E. As soon as the air-valve D opens 
automatically against the pressure of its 
spring at the commencement of the suction 
stroke, and the valvesten m is pressed 
down by the camk andlevert, the oil is dis 
tributed in the small channels p in the en 
larged part of the stemm, (shown more clearly 
in the enlarged plan, Fig. 7) and is further 
divided on contact with the valve-seat, and 
is then converted into spray by the jet of air 
entering through valve Dinto chamber D" 
and issuing with considerable velocity from 
the annular nozzle Q. The petroleum spray 
thus formed mixes with another supply of air 
issuing through the nozzle Q', forming an eas 
ily-inflammable mixture, and passes through 
the heated passage C. into the cylinder A, 
where it mixes with the residual products of 
combustion. During the suétion-stroke the 
air-valve Fis opened by the camt and lever 

25 described purpose. 

u, thereby admitting to the charge in the 
cylindera quantity of fresh airfor the above 

On the return-Stroke of 
the piston the chargeis compressed, and the 
compressed charge is then fired in the pas 
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sage C, efecting the working-out strokeby 
the consequent expansion. "On the following 
return-stroke the products of combustion are 
expelled through the escape-valve II, whichis 
opeñed by means of the lever e and camf. 
The annular mozzles Q and Q' are formed 

with such restricted area that when the pis 
ton B commences its suction-stroke a partial 
vacuum will be formed in the cylinder, thus 
enabling the external atmospheric pressure 
to force the air through the nozzles Q and Q'' 
with considerable velocity, and thus produce, 
first the efectual spraying of the oil, and, 
secondly, the intimate and uniform admix 
ture thereof with the air to form the com 
bustible charge entering the cylinder. 
The formation of an easily -inflammable 

mixture is efected by regulating the oil-sup 
plyby means of the regulative device O, and 
the air-supplyby the cock M. The air-supply 
drawn directly into the cylinder A can be 
regulated either by an earlier or later open 
ing of the valve orby more orless restricting 
the passage. The valve F can therefore be 
made to open automatically against the ac 
tion of a spring, and the valve D may be 
worked by a lever and cam instead of auto matically. The ignitionis efected as nearly 
as possible at the endof the charging-passage 
C-such as at the point Z-by means of any 
suitable ignitingappliance. In the drawings, 
Fig. 4, an incandescent igniting-tube is sup 
posed to be employed for this purpose. 

Fig. 8 shows a modified construction of the 
inlet devices for oil and air, in which the air 
required for spraying the oil is drawn in 
through an opening Dº, the air required for 
mixing with the spray through nozzle Q” be 
ing alone admitted through the Valve D. In 
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this case the oil-valve E at the same time 
serves to close the nozzle Q, through which 
the air from Dº enters. 

Fig. 9 shows another modification, in which 
the passage C, which in this caseis formed 
straight, hasan annular passage C" surround 
ing it; or it maybe a series of separate pas 
sages, through which a portion of the air ad 
mitted through the valve Dis made to pass, 
solas to mix with the explosive charge pass 
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ing through Cas both enter the cylinder, the 
separate air-valve F of the former arrange 
ments being in this case dispensed with. 
The regulation of the engine is efected in 

such a manner that When, Owing to a reduc 
tion of the work performed, the engine tends 
to run at higher speed than the normal the 
oil-supply is cut off, so that no explosions 
take place, while at the same time the escape 
valve His held open, so that the hot pro 
ducts of combustion thatare expelled during 
the expelling-stroke are drawn in again from 
the discharge-flues during the following suc 
tion-stroke, whereby any detrimental cooling 
of the cylinder-sides is prevented. 
Forthe above purposetheregulating-sleeve 

L, which is moved to and fro by means of the 
levere, that Works the escape-valve, and by 
the linkg and lever h, is held in its one end 
position, corresponding to the opening of the 
escape-valve II, by the action of the governor 
b, lever c, and notch d, so that the camis k and 
l revolve out of gear with the leverstandu, in 
consequence of which the oil-valve E and the 
air-valve Fare kept closed in a similarman 
ner to that described in the previous applica 
tion, Serial No. 338,115, filedJanuary 25,1890. 
This method ofregulation canalsobe applied 
tothe supply of cooling-waterto the cylinder 
jacket for the purpose of economizing such 
water, as shown at Fig.5. Forthis purposethe 
lever e is arranged to force open the suction 
valve by means of the roda, levers n n”, and 
stem o, which passes through the suction-valve 
casing and is held down by a spring, such 
forcing open being efected during the time 
that the lever e is being acted upon by its 
cam-that is to say, during about one-fourth 
of a revolution of the way-shaft. As the 
pump-eccentric is so placed on the way-shaft 
relatively to the escape-Valve camf that the 
said lifting of the suction-valve corresponds 
to the automatic upward notion of the valve 
during the suction-stroke of the pump, it will 
be seen that When the engine is working at 
the normal speed the said action of the stem 
o will not afect the working of the pump; 
butas soon as, Owing to an increase of speed 
above the normal, the governor causes the 
escape-valve to be kept open in the above 
described manner the suction-valve of the pump willalsobekeptopen, and consequently 
no Water will be supplied to the cylinder 
jacket during the time that the supply of oil 
spray through valve E and of airthrough 
valve Fis cut of This mode of regulating 
the supply of coolingwater has the efect of 
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maintaining the temperature of the engine 
cylinderas constantas possible. 

If the cooling-wateris supplied from a serv 
ice pressure-pipe, the arm of the escape-valve 
lever e is made to act directly upon a check 
valve in the supply-pipe opening downward 
and held closed by a spring, so that as long 
as the escape-valve of the engine is closed 
the lever holds the check-valve open and wa 
ter flows to the cylinderjacket; butas soon 
as the escape-valve is held open by the lever 
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e through regulating mechanism, as above 
described, the check-valve is closed by means 
of its spring and by the pressure exerted 
upon it by the water in the main, so that. 
during such time the water-supply will be 
stopped. « 

I do not herein claim the method described 
of insuring the ignition and complete com 
bustion of the charge, as this method is 
claimedin my application filed March 1, 1890, 
Serial No. 342,197. 
Having thus described the nature of my in 

vention and the best means I know for carry 
ing the same into practical efect, claim 

1. In a four-stroke-cycle petroleum-motor 
engine, the combination of an ignition or ex 
plosion chamber of restricted area at the end 
of the cylinder, communicating at the front 
end freely with the cylinder and having an 
inlet-valve for oil, an inlet-Valve for air, and 
an igniting device, and a second valve for the 
introduction of air situated in the cylinder 
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beyond the explosion-chamber, substantially 
as described. 
2. In a four-Stroke-cycle petroleum-motor 

engine, a passage opening at one end into 
the engine-cylinder and having at the other 
end a chamber communicating with the said 
passage through two concentric orifices or 
nozzles, an oil-inlet valve situated centrally 
within the inner annular orifice, andan air-in 
let valve opening into the said chamber, from 
which the airissuesthrough the said annular 
orificesinto the passage, substantiallyashere 
in described. 

3. In a four-stroke-cycle petroleum-motor 
engine, a passage opening at one end into 
the engine-cylinder and having at the other 
end a chamber communicating with the said 
passage through two concentric annular ori 
fices or nozzles, an oil-inlet valve situated 
centrally within the inner annular orifice and 
having grooves in its stem for dividing the 
oil-supply, an air-inlet valve opening into the 
said chamber, from which the air issues into 
the passage, an igniting device in the said 

passage for igniting the combustible charges, 
and a second air-inlet valve situated in the 
engine-cylinder ornear the mouth of the said 
passage, substantially as and forthe purposes 
set forth. 

4. In a four-stroke-cycle petroleum-motor 
engine, the combination of an ignition or ex 
plosion chamber opening at one end into the 
cylinder and having valvular appliances for 
admittingexplosive mixtures at the otherend, 
an igniting device in the said chamberforig 
niting the said charges, and means for ad 
mitting a further supply of airinto the cylin 
der at a point beyond the explosion-chamber, 
substantially as set forth. 

5. In a four-stroke-cycle petroleum-motor 
engine, the combination of a passage opening 
at one end into the engine-cylinder and hav 
ing at the other end valvular appliances for 
admitting explosive mixtures of petroleum 
spray and airinto it, a valve for admitting a 
further supply of air into the cylinder, levers 
for opening the said valves and the last 
named air-valve, cams for actuating the said 
levers mounted on a sleeve sliding upon a 
Way-shaft of the engine, a connection between 
the Said sleeve and the lever that works the 
escape-valve, whereby the sleeve and cams 
have a to-and-fro motion imparted to them, 
and a lever actuated by the governor that re 
tains the escape-valve lever and the cams in 
a position in which they cannotact upon the 
oil and air valve levers when the engine is 
running too fast, substantially as and for the 
purposes set forth. 

6. In combination with the water-supply 
pump for the cooling-jacket.of a four-stroke 
cycle petroleum-motor engine, astem passing 
into the suction-Valve box beneath the suc 
tion-valve and connected with the leverthat 
Works the escape-valve of the engine, so as 
to partake of the motion of such lever, anda 
lever actuated by the governor that retains 
the escape-valve lever in the open position 
when the engine runs too fast, whereby the 
sten connected to the escape-valve lever is 
also held in such a position asto keep the 
suction-valve of the pump open, substantially 
as and for the purposes set forth. 

In testimony whereof I have signed my 
name to this specification, in the presence of 
two subscribing witnesses, this 12th day of 
February, A. D. 1890. * 

NICOLAUS AUGUST OTTO. Witnesses: 
PET. LANGEN, 
VIL.H. SPIECKER. 
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