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To all whom it may concern: 
Be it known that I, LoDEwYK JAN RUTGER 

Host, a citizen of the United States, resid 
ing at Lansdowne, in the county of Dela 
ware and State of Pennsylvania, have in 
ments in Valves for linternal - Combustion 
Engines, of which the following is a specifi 
cation. 
The principal object of my present in 

vention is to provide internal combustion 
engines working with the four stroke cycle 
with improved means for the prompt afflux 
of the products of com'' ion immediately 
after they have performs, their useful work 
so that only a minimum will remain in the 
cylinder to give off heat to the walls thereof, 
during the upward exhaust stroke, thereby 
also reducing the back pressure and thus 
generally improving the efficiency of the en 
gine. This result is obtained by {{ the cylinder near its open end with an aux 
iliary exhaust-port, which is uncovered by 
the piston as soon as it reaches on the down 
ward stroke that point of its course at which 
the exhaust is to begin. As, however, this 
point is reached and passed also during the 
suction stroke means are provided to ;?? 

the 
suction period or during that part of it, 
where the piston uncovers said auxiliary 
port. 4 

I am aware that it has been proposed to 
provide exhaust-ports near the open end 
of cylinders in engines working on the two 
protection for this port is required owing to 
the fact that each time the piston uncovers 
this port in such engines, that port is in 
tended to lead off the combustion products. 
In such instances this port is to be con 
sidered the principal exhaust-port. I am 
also aware that it has been proposed to pro 
vide engines working with the four stroke 
cycle but in which the suction and explosion 
strokes are of unequal length with an auxil 
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haust-ports located at or near the open end 
of the cylinder and to use such ports as the 
only exhaust-ports, eliminating the valved 
exhaust ports in the combustion chamber, 
and such ports are thus far left unprotected 

vented certain new and useful Improve- during the suction stroke entailing a partial 
loss of the charge, or are intentionally 
opened again by the action of automatically 
operating valves for the purpose of drawing 
in an additional charge of air at the end of 
the suction stroke; also in many cases such 
ports are used for the admission of a scav 
enging or a cooling charge but do not act as 
exhaust-ports. None of these constructions, 
however, satisfy the purpose of my inven 
tion, which is to provide an auxiliary ex 
haust-port in combination with positive clos 
ing means for the sane during, the suction 
eriod, in order to dispose as promptly as 

possible of the bulk of the heat stored in the 
exhaust gases, thereby reducing to a mini 
mum the heating of the cylinder walls, and 
at the same time materially reducing the 
resistance of puppet-exhaust valves against 
opening the same, by previously receiving 
the excess pressure therefrom, as applied to 
engines with stationary cylinders in which 
the pistons reciprocate through equal strokes 
in all phases of a four cycle engine. 

I am still further aware that it has been 
proposed to operate auxiliary exhaust valves 
by means of separate cams attached to the 
half-time shaft. 
The nature, scope and characteristic fea 

tures of my present invention will be more 
fully understood from the following descrip 
tion taken in connection with the accom 
panying drawing forming part hereof, 
which shows a vertical cross-section through 
the central line of the cylinder of an engine 
in an adaptation of the same to an ordinary 
puppet valve construction. 

Referring to the drawing, the cylinder 5, 
is provided with the usual exhaust and suc 
tion valves 7 and 8, which may be disposed 
in the manner of a so-called T-head, as illus 
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iary exhaust port; and also in such engines trated, or again in the cylinder head or on 
no protection is required for this port as in the same side of the cylinder, all of which is 
such cases the auxiliary-port is only un- immaterial for the purposes of this inven 
covered by the piston each time this port is tion. Near the lower or open end, the cylin 
intended to operate. I am further aware der is provided with a port 6, communicat 
that it has been proposed to provide engines ing with a valve chamber 10, containing the 
Working with the four stroke cycle with ex auxiliary-puppet-valve 9. This valve is op 
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erated by means of the bell-crank lever 12, 
which is adapted to contact with the exhaust 
cam 11, a suitable time ahead of the contact of 
such cam with the valve-lift 13, operating the 
principal exhaust-valve 7. By this arrange 
ment, the port 6, will give exhaust to the 
combustion products the instant the piston 
uncovers the said port 6, and as the auxil 
iary valve 9, is lifted before this takes place, 
no pressure except that of the valve spring 
14, need be overcome, for the operation of 
the valve 9. During the period absorbed by 
the piston to reach the lower limit on its 
continued downward stroke and to again 
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cover the outlet -6, in the upward exhaust 
stroke, the main exhaust-valve is opehed by 
the cam 11, and valve-rod 13, thereby also 
reducing the effort required to lift the main 
exhaust-valve 7, to practically not more thala 
overcoming the spring pressure exerted on 
this valve by the valve-spring 15. It will be 
evident that on the suction stroke the auxil 
iary-valve 9 is closed, and thus prevents 
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drawing in exhaust gases from the exhaust 
pipe when the piston overruins the port 6. 
Having thus described the nature and ob 

jects of my invention, what I claim as new 
and desire to secure by Letters Patent is:- 

In an internal combustion engine having 
a stationary cylinder provided with an ex 
plosion-chamber, a main exhaust-valve com 
municating with said chamber, a cam oper 
ating said valve, an auxiliary exhaust-valve 
arranged near the open end of said cylinder 
and a lever interposed between said cam and 
auxiliary exhaust-valve to thereby open said 
auxiliary exhaust-valve in advance of said 
main exhaust-valve, substantially as and for 
the purpose described. 

In witness whereof, I have hereunto set 
my signature in the presence of the two sub 
scribing witnesses hereto. - 

L00EWYK JAN RUTGER H01/ST. 
Witnesses: - 

J. WALTER DoUGLAss, 
THoMAs M. SMITH. 
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