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To all whom it may concern: 
Be it known that I, JoHN G. UTZ, a citi 

zen of the United States of America, resld 
ing at Detroit, in the county of Wayne and 
State of Michigan, have invented certain 
new and useful Imprevements in Explosion 
Engines, of which the following is a specifi 
cation, reference being 
accompanying drawings. . 
The invention relates to explosion engines 

of that type in which an augmented charge 
of the explosive mixture is obtained by the 
introduction of air compressed in the crank 
case to supplement the charge admitted 
through the main admission port. 

It is one of the objects of the invention to 
provide means for varying the power by the 
controlling of the augmenting charge; fur 
ther, to automatically vary the richness of 
the explosive mixture admitted througll the 
the augmenting charge of air; further, to 
provide means for introducing a volume of 
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air in excess of the displacement of a single 
piston; and, further, in various features of 
construction as hereinafter set forth. 
The drawing is a vertical central cross 

section through an engine embodying the in 
vention. V 

A is the engine cylinder, B the crank case, 
C the piston, D the crank, and E the pitman 
rod of an engine of any suitable construc 
tion. - 

F is the admission port for the explosive 
mixture, and G the exhaust port for the 
products of combustion. In addition to 
these ports, the engine is provided with 
means for admitting air into the crank 
chamber, where it is compressed, and for 
transferring the compressed air to the cyl 
inder above the piston where it augments 
the explosive charge. Various constructions 
may be employed for accomplishing this 
purpose, but, as shown, both the transfer 
port and the air admission port into the 
crank, case, as well as the main inlet port 
F and exhaust port G, are controlled by a 
pair of cylindrical valve sleeves H H’ sur 

50 rounding the piston. These sleeves are re 
ciprocated by pitmen II connected to lat 
erally-projecting arms J.J. on the sleeves 
and engaging cranks or eccentrics K on a ro 
tary shaft driven from the main crank shaft 
by a suitable gear train L. Thus the sleeves correspond to the volume of air. 

55 are operated in timed relation to the move- through the conduit Q. 

had therein to the 

therewith of ports 
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ment of the piston, and the arrangement is 
such that all of the various ports are opened 
and closed in the desired order. . . . . . . . . 
The explosive, mixture is formed by a 

carbureter or other suitable device, which is 60 
eonnected by the conduit M with the main 
admission port F. . It is, however, necessary . . 
to vary the richness of this mixture to cor. 
respond with the amount of air transferred 
from the crank case. Thus if the volume of 65 air transferred is varied, it is essential that 
the richness of the carbureted air should be 
correspondingly varied. I have therefore 
provided a controlling device by which the 
richness of the mixture entering through the 
port F is automatically varied in accord 70 
ance with the volume of compressed air 
transferred, the construction being as foll-... 
lows: N and N' are two branches of the con 
duit Milleading to the port F, and O O’ are : 
butterfly valves in the respective branches. 
Each of these branch conduits is provided 

75. 
with a nozzle for admitting the fuel, and 
these nozzle PP are of different capacity. . . 

80. and are adjusted so as to discharge different 
quantities of the fuel in the same interval 
of time. The compressed air for augment 
ing the charge is transferred through a col 
duit Q, which is ??????????? by the registration : 

R’ in the sleeves H. H. 
when the piston is at the lower end of its 

85 

stroke. This will permit. the compressed 
air in the crank case to pass through the 
conduit.Q. and ports R. Rinto the cylinder 
above the piston, where it will becommun 90 
gled with the mixture introduced through 
the conduit M and port F. The conduit Qis 
provided with a valve preferably a butter 
fly valve S, and this is connected by suit 
able mechanism-such as the rod T. indi 
cated in dotted lines-with the valves O O' 
in the branch conduits N N'. The arrange 
ment is such that whenever the valve Sis 
closed the valve O will also be closed, and 
the fuel introduced into the air current is 

95 . 

100. 
restricted to that discharged from the noz. 
zle P“, which is of lesser capacity than the 
nozzle P. On the other hand, if the rod T 
is adjusted to open the valve S the valve O 
will be simultaneously opened, and the valve 
O' closed, which will throw into action the 
the richness of the mixture will be altered to 

passing 
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nozzle Phaving the greater capacity. Thus 
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The air compressed in the crank case may 
be employed for the double purpose of aug 
menting the explosive charge and for scav 
enging the cylinder to clean out the rem 
nant of the burned gases after the scaveng 
ing stroke of the piston. The air for aug 
menting the charge is transferred through 
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into registration once in each cycle. 

the ports R. R. in the sleeves H H', as has 
been described, but the movement of these 
sleeves is such that these ports only ????? 

- 

other port U is arranged in the sleeve H 
which is adapted to register with the port 
R’ and conduit V, also connecting with the 
crank case and having the controlling valve 
W therein which is adjustable independ 
ently of the valves S, O and O’. The ports 
R. R.U. R. register with their respective 
conduits alternately, and are 360° apart in 
the cycle, so that the air transferred through 
the conduit W and ports U R will be 
admitted to the cylinder at the proper time. to scavenge the burnt gases the amount of 
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air admitted depending upon the adjust 
ment of the valve W. Variations in the 
control may be obtained by alteration in 
the relative adjustment of the valves W. 
and S, so that a larger portion of the air 
compressed in the crank case will be used 
at One time for augmenting the explosive 
charge, or at another time may be used for 
Scavenging. Also the valves W. and S may 
be, adjusted to completely close the passages 
W and Q. 
What I claim as my invention is: 
1. In an explosion engine, the combina 

tion with means for introducing an explo 
sive charge into the 'explosion chamber, and 
means for introducing a variable volume.of 
compressed air to augment said explosive 
charge; of means automatically operating, 
upon the variation of the volume of said 
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augmenting air, for proportionately vary 
ing the richness of the explosive mixture. . 

2. In an explosion engine, the combina 
tion with a cylinder and a piston, of a crank 
case forming a compression chamber, means 
said cylinder; means for transferring a 
variable volume of air compressed in said 
crank case to said cylinder to augment the 
explosive charge, and means operating auto 
matically, upon a variation of the volume of 
air transferred, for proportionately varying 
the richness of the explosive mixture. . 

3. In an explosion engine of the four 
cylinder type, the combination of a cylin 
der, a crank case in which air is compressed 
twice in each cycle, means for transferring 
the compressed air from the crank case to 
the engine cylinder, and a selective control 
for said transfer means adjustable to ad 
or augmenting the explosive charge, said 
means being also adapted to completely 
cut-off communication between the trans 
fer means and the engine cylinder. 

4. In an explosion engine, the combina 
tion of means for introducing an explosive 

air to augment said explosive charge, a 

connection between said valves whereby upon 
the adjustment of one of said valves the 
other is automatically and correspondingly 
adjusted. - 

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

JOHN G. UTZ. 
Witnesses: . 

J. H. NoRRINGTON, 
H. L., BILL. 

for admitting an explosive mixture into . 

charge into the explosion chamber, means 
for introducing a volume of compressed . 
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mit air to the cylinder either for scavenging 
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valve controlling each of said means, and a 
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