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UNITED STATES 
1,510,620 

PATENT office. 
PAUL BENTSCHIKE, OF NEW YORK, N. Y. 

INTERNAL-COMBUSTION ENGINE. 

Refiling of abandoned application Serial No. 458,434, filed April 4, 1921. This application filed March 
i3, 1924. Serial No. 699,065. 

To all whom it may concern: 
Be it known that I, PAUL HLENTSCHKE, 

a citizen of Germany, residing at New 
York, in the State of New York, have in 

5 vented new and useful Improvements in 
Internal-Combustion Engines, of which the 
following is a specification. 

This application is a re-filing of aban 
doned application Serial Number 458,434, 

10 filed April 4, 1921. 
This invention relates to two cycle in 

ternal combustion engines, in which, the 
cycle of the operation is completed by two 
strokes of the working piston, comprising 

ls one stroke during which a charge of work 
ing fluid, as for instance a mixture of gaso 
lene vapours and air, is admitted to and 
compressed in the working cylinder, and a 
second stroke, beginning with the combus 

20 tion, during which the pressure of the ex 
panding gases is transmitted to the crank 
shaft; the burned gases are usually allowed 
to escape from the cylinder during the lat 
ter part of this second stroke thru exhaust 

25 ports in the cylinder wall, which are un 
covered by the piston towards the end of its 
movement. A new charge of working fluid 
admitted thru passages adjacent to the men 
tioned exhaust ports as soon as the pressure 

30 of the exhaust gases in the cylinder is near 
the atmospheric pressure repeats the cycle 
as described before. us 
This arrangement of ports and passages 

in the cylinder distinguishes itself by sim 
35 plicity compared with engines of the four 

cycle type, there are however disadvantages. 
encountered with the former type, which 
heretofore have reduced its usefulness. A 
disadvantage of the first order is the possi 

40 bility of a preignition of the new charge of 
working fluid by contact with the hot ex 
haust gases of the old charge before the 
charging passages are closed again. This 
has the effect of seriously endangering the 

45 means employed to charge the cylinder, 
which former are not built to resist explo 
sion pressures. 
A second disadvantage is the partial mix 

ing of the fresh charge of working fluid 
50 with burnt gases remaining in the cylinder 

after the exhaust period. This causes not 
only a loss of working fluid escaping thru 
the exhaust ports in the place of the 

gases, but also fouls the new charge remain 
ing in the cylinder, thereby reducing the 
power output of the engine. 
A further disadvantage encountered in 

engines using the crankcase and outer side 
of the piston as a pump to deliver working 
fluid to the cylinder is the low pressure 
thereby created and the natural consequence 
of a lack of working fluid for the combus 
tion in the cylinder and also a reduced 
power output of the engine. 

It is the object of this invention to over 
come by simple mechanical means these diffi 
culties and to add to the possible specific 
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power output of a two cycle engine; my in 
vention for said purpose provides for sepa 
rate means for scavenging the cylinder of 
the burnt gases by the admission of pure air 
as a scavenger, and provides for a source, 
independent from the former means for 
scavenging, to deliver a precompressed 
charge of fresh working fluid into the cyl 
inder after the burnt gases have been ex 
pelled therefrom. 
The mechanism by which I attain these 

objects is shown in the accompanying draw 
ings, in which - 

Fig. 1 is a 
entire engine, , 

Fig. 2 is a vertical cross section on the 
line 2-2 in Fig. 1 showing an ideal section 
through all ports and passages in the cyl 
inder wall. - - - 

Fig. 3 is a separate view of the pump pis 
ton and the passage therein. 

Figs. 4, 5, 6, 7 and 8 are diagrams show 
ing the mechanism in various positions of 
the crankshaft. - . 

Similar numerals refer to similar parts 
tnruout the several views. 
In Fig. 1 is seen a crankcase or, as it is. 

hereafter called, a crankspace 1 and a work 

longitudinal section thru the 
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95 
ing cylinder 2 suitably attached to the 
former, the working piston 3 is reciprocated 
by crankshaft 4 and connecting rod 5; the 
working cylinder 2 is provided with ex 
haust ports 6 and passages 7 and 8 for the 
E. of scavenging air and working 
fluid, the former delivered by the crankspace 

in the chosen arrangement as a i acting in w 
scavenging airpump space, while the works 
ing fluid is delivered by a pump cylinder 9 in which the pump piston 10 is reciprocated 
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by rod 11, bellcrank 12 and rod 13, which 
latter is pivoted to the connecting rod 5 of 
the main drive. 
The air intake opening 14 in the wall of 

the pump cylinder 9 connects the crankspace 
1 with the atmosphere when the pump pis 
ton 10 is in its inner dead center position. 
The pump piston 10 is provided with a 

duct 15 which, in a certain hereafter de 
scribed position of the pump piston, 10, con 
nects the working cylinder 2 with the pump 
cylinder 9 thru the passage 8 in both cylin 
der walls. 16 is a slot in the shape of a re 
versed U in the wall of the pump piston 10 
which, in another hereafter described posi 
tion of the pump piston 10, establishes a 
communication between the scavenging side 
of the pump piston 10 and the working 
cylinder 2 thru the passages 7 and 8 in the 
wall of both cylinders. 17 denotes-auto 
matic intake valves which, on the outward 
stroke of the pump piston 10, allow the 
working fluid to enter the pump cylinder 
9 from valve chest 18; 19 is a throttle for 
the control of the amount and quality of the 
working fluid which, in the shown arrange 
ment of the invention as applied to a gaso 
lene burning engine, is carburated by the 
fuel jet 20. Suction pipe 21 leads to the in 
take muffier 22 which is also attached to the 
air intake opening 14 on the scavenging side 
of the pump cylinder 9 by a second com 
partment separated from the former. 23 in 
the head of cylinder 2 denotes any one of 
the customary means used for the ignition 
of a compressed charge of a combustible 
working fluid in the working cylinder 2. 
The performance of the invention can 

clearly be seen in the accompanying dia 
grams of Figs. 4 to 8 which show the mech 
anism in the following distinguished posi 
tions: . . 

Fig. 4. The pump piston 10 arrived in its 
inner dead center position, the air intake 
opening 14 to crankspace 1 is wide open al 
lowing the crankspace 1 to fill with atmos 
pheric air; passage 8 between the cylinders 
has just been closed by both pump piston 
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10 as well as by the working piston 3, indi 
Cating a slight compression of the remaining 
Working fluid in the pump cylinder 9; work 
ing piston 8 has commenced to compress the 
fresh charge of working fluid in the work 
ing cylinder. 2. 

Fig. 5. The working piston 3 arrived in 
its inner dead center position indicating the 
compression in the working cylinder 2 as 
completed and the charge of working fluid 
ready for the ignition and the following 
pressure rise in Same. The pump piston 10 
is now moving outward, thereby drawing 
Working, fluid thru the automatic intage 
valves into the pump cylinder 9, pump 
piston 10 is at the same time cornpressing within tha crankspace the atmosphericai 
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previously admitted thru the air intake 
opening 14. 

Fig. 6. The shown position of the working 
piston 3 indicates the end of the expansion 
of the burnt gases in the working cylinder 
2 and the beginning of the exhaust thru the 
exhaust ports 6; the position of both pis 
tons, the working piston as well as the pump 
piston 10, indicates an advanced compres 
sion of the atmospheric air within the crank 
Space 1. 

Fig. 7. The working piston 3 arrived in 
its outer dead center position, maximum 
compression in the crankspace 1 by the com 
mon action of the working piston 3 and the 
pump piston 10, equalization of the pres 
Sure of the burnt gases thru the exhaust, 
ports 6 is completed; beginning of the ad 
mission of compressed air for scavenging 
from the crankspace 1 thru the slot; 16 in 
the pump piston 10 and the passages 7 and 
8 into the working cylinder 2; also begin 
ning of the compression of the charge of 
working fuid previously drawn into the 
pump cylinder 9. 

Fig. 8. The exhaust ports 6 are almost 
closed by the partial inward travel of the 
Working piston 3, indicating the end of the 
Scavenging period for the working cylinder 
2, filling of the working cylinder with pure 
air from the crankspace 1 completed and 
beginning of the admission of the fresh 
precompressed charge of working fluid from 
the pump cylinder 9 thru duct 15 in the 
pump piston 10 and the passage 8 in both 
cylinder walls, this passage 8 now being 
separated from the crankspace 1 by the 
pump piston 10; the passages 7 begins to 
be covered by the pump piston 10 and the 
admission period of compressed scavenging 
air from the crankspace 1 to the Working 
cylinder 2 is finished; duct 15 begins to 
register with the passage 8 for the admis 
sion of working fluid from the pump cylin 
der 9 to the working cylinder 2. The pas 
Sage 8 is closed shortly before the pump 
piston 10 has reached its inner dead center 
position and an additional compression in 
the pump cylinder 9 is effected which serves 
for the facilitation of the return movement 
of the pump piston 10. The working piston 
3, after cutting of the passage 8, begins 
to compress the fresh charge in the working 
cylinder preparatory to the following ig. 
nition and combustion. The charging op 
eration finished, completes the cycle of the 
engine in One revolution of the crankshaft 
4 and the operations indicated in the dia 
grams are repeated. 
The arrangement described and shown 

in all figures is the application of my in 
yention, to an internal combustion engine 
in which a mixture of a combustible gas or gasolene vapors with atmospheric air is 
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2 to a certain degree below the selfignition 
point and is ignited by suitable means; the 
principle described in the foregoing is also 
applicable to those types of internal com 
bustion engines in which only pure air or 
a relatively poor mixture is compressed 
within the working cylinder to any desired 
degree, and in which engines all fuel or 
fuel in addition to a previously admitted 
small amount is injected into the working 
cylinder at the time of the full compres: 
sion therein. For an engine of this kind 
the fuel jet 20 in the suction pipe 21 would 
be eliminated, while 23 in the head of the 
working cylinder 2 would represent any 
one of the customary means for injecting 
liquid fuel into the cylinder of an internal 
combustion engine. The throttle 19 would 
be used as described in the foregoing to 
adjust the amount of air charged by the 
pump piston 10 into the working cylinder 
2, to the quantity of liquid fuel to be in 
jected into the cylinder, the throttle pref 
erably being under the control of the usual 
means used for the control of the engine 
The invention is without modification ap 

plicable to a vertical engine of the multi 
cylinder type, but it is understood that the 
arrangement for the reciprocation of the 
pump piston 10 can be made in various ways 
which however have no bearing on the es 
sential features of the invention. The prin 
ciple of the invention is also applicable to 
engines which do not resort to the crank 
case as a scavenging pump space as the 
source of the air used for scavenging the 
cylinder is inessential. 

I am aware that types of two cycle in 
ternal combustion engines are known in 
which scavenging pumps and scavenging 
valves of various construction are used, but 
what I claim and desire to secure by a pat 
ent is a new arrangement of means for 
scavenging the cylinder and independent 
means for positively charging the cylinder 
with a fresh supply of working fluid. 

claim: 
1. In an internal combustion engine of the 

class described, the combination of a work 
ing cylinder and a working piston, a double 
acting pump cylinder adjacent to said work. 
ing cylinder, passages in the walls of said 
cylinders adapted to admit scavenging air 
from the scavenging side of said pump cyl 
inder, to admit working fluid from the work 
ing fluid pump side of said double acting 
pump cylinder, and exhaust ports in the wall 
of said working cylinder adapted to allow 
the burnt gases to escape from the working 
cylinder on the outwardstroke of said work 
ing piston, a double acting PE, piston 
adapted to draw from the atmosphere to 
compress and to deliver to said working cylin 
der a charge of scavenging air on one stroke 
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and a charge of working fluid on the return 
stroke, and means to reciprocate said pump 
ing piston a predetermined fraction of its 
stroke head of the stroke of said working 
piston. 

2. In an internal combustion engine the 
combination of a working cylinder and a 
working piston, a pumping cylinder and a 
double acting pumping piston adapted to 
deliver scavenging air on its outward stroke 
and to deliver working fluid on its inward 
stroke to said working cylinder, exhaust 
ports for direct exhaust of the burnt gases 
from said working cylinder, passages con 
necting said cylinders and adjacent to said 
exhaust ports adapted to be controlled by 
said working piston, slots in the wall of said 
pumping piston adapted on the travel of 
said pumping piston to admit scavenging 
air to said working cylinder from the scav 
inging side of the pumping piston. after the 
exhaust ports and said passages are uncov 
ered by the working piston, a duct in the 
wall of said pumping piston adapted to reg 
ister with one of said passages connecting 
the cylinders and to admit during the in 
ward stroke of said pumping piston com 
pressed working fluid from the working 
fluid side of said pumping cylinder to said 
working cylinder after the exhaust ports are 
covered by said working piston on its in 
ward stroke at a higher pressure than that 
of the scavenging air admitted previously, 
with direct inlet means adapted to admit air 
to the scavenging pump side and working 
fluid to the working fluid pump side of said 
pumping piston on the respective suction 
strokes. 

3. In an internal combustion engine of the 
two cycle type the combination of a work 
ing cylinder and a working piston, a pump 
ing cylinder and a double acting pumping 
piston, ports for direct exhaust of the burnt 
gases from said working cylinder, scaveng 
ing and charging passages between said cyl 
inders and adjacent to said exhaust ports, 
a scavenging pump space and a member in 
said pumping piston controlling said pas 
sages in cooperation with said working pis 
ton, to admit air from said scavenging pump 
space to said working cylinder when the 
exhaust ports and said passages are un 
covered by said working piston, a working 
fluid pump space and aduct in said pump. 
ing piston to admit on the inward stroke of 
said pumping piston compressed working 
fluid from said working fluid pump space 
thru one of said passages to the working 
cylinder after the exhaust ports are covered 
by said working piston, and direct inlet 
means adapted to admit a charge of work 
ing fluid to said pump space on the outward 
stroke of said pumping piston. 

4. In an internal combustion engine a 
working cylinder having exhaust ports, a 
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pumping cylinder, scavenging passages be 
tween said cylinders, a working piston con 
trolling said exhaust ports and said scaveng 
ing, passages, a pumping piston controlling 
said scavenging passages in the wall of said 
pumping cylinder, crankshaft, bell-crank 
and connecting rod means in a crankspace 
adapted to reciprocate said pistons, to draw 
air by their cooperation into said crank 
space and to compress by their common 
action the air in the crankspace until the 
scavenging passages between the cylinders 
are uncovered by said pumping piston at 
the beginning of its inward stroke permit 
ting the admission of scavenging air to the 
working cylinder after the said exhaust 
ports are uncovered by said working piston. 

5. In an internal combustion engine of the 
two cycle type the combination of a work 
ing cylinder having exhaust ports, a pump 
ing cylinder, passages between said cylin 
ders, a working piston controlling said ex 
haust ports to allow the burnt gases to es 
cape from the working cylinder, a pumping 
piston having a duct in its wall and con 
trolling said passages in cooperation with 
said working piston to scavenge the work 
ing cylinder of burnt gases when the exhaust 
ports are open and to admit and deliver 
working fluid to said working cylinder after 
the exhaust ports are closed, with crank 
shaft, bellcrank and connecting rod means 
adapted to reciprocate said pumping piston 
approximately one quarter of one revolution 
of the engine crankshaft in advance of the 
working piston in regards to their inner 
dead center position permitting said pump 
ing piston to complete its stroke and to de 
liver a charge of working fluid before the 
working piston reached the middle of its 
inward stroke. 

6. In an internal combustion engine of 
the two cycle type a working cylinder have 
ing exhaust ports, a pumping cylinder and 
scavenging passages between said cylinders, 
a working pistor controlling said exhaust 
ports, a crank space at the open end of said 
working and pumping cylinders, a pumping 
piston and controlling slot-means in the v78. 
of said pumping piston to provide for com 
munication between said crankspace and 
said working cylinder by way of said pas 
sages, a rotating member and a connecting 
rod for causing a reciprocating noveinent 
of said working piston, a bellcrank and 8, 
connection therebetween and 8&id connect 
ing rod and pivoted to saae, a rod to recip 
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rocate said pumping piston in relation to 
the reciprocating movement of said working 
piston adapted to establish communication 
between said crankspace and said working 
cylinder when the maximum pressure in 
said crankspace by the common action of 
both said pistons is reached. 

7. In an internal combustion engine of the 
two cycle type a working cylinder having 
exhaust ports, a working piston controlling 
said exhaust ports, a pumping cylinder and 
passages between said cylinders, a pumping 
piston controlling said passages in coopera 
tion with said working piston to admit air 
for scavenging said working cylinder of 
burnt gases after the exhaust ports are un 
covered by the working piston, a pump 
space for working fluid, a duct in said 
pumping piston to admit working fluid from 
said pump space to said working cylinder 
after the exhaust ports are covered by the 
working piston, a suction pipe and throt 
tling means in the inlet to said pump space 
adapted to regulate the pressure and mix 
ture of each charge of working fluid deliv 
ered by the pumping piston. 

8. In an internal combustion engine of the 
two cycle type a working cylinder having 
exhaust ports in its wall, a working piston 
controlling said exhaust ports, a pumping 
cylinder, short passages between said pump 
ing cylinder and said working cylinder, an 
elongated passage adjacent to said short 
passages adapted to maintain communica 
tion between said pumping cylinder and 
said working cylinder after said exhalist 
ports are covered by said working piston, a 
pumping, piston and a slot in said pumping 
piston adapted to uncover all of said pas 
sages for the admission of scavenging air 
to said working cylinder when said working 
piston reaches its outer dead center posi 
tion, a duct in said pumping piston edapied 
to establish communication between the 
pump space of said pumping cylinder and 
said elongated passage on the inward strol. 
of said pumping piston siter said "Working 
piston covers said exhaust ports, a nember 32 
in said pumping piston adapted to cover 
all of said passages at the end of its out 
Ward stroke when the said working piston 
approaches its outer dead center position of 
the outward stroke until the exhaust, ports 3 
are uncovered by Éhe working piston, and 
means to reciprocate said pistons. 
In estimony, affix my signature. 

L. GENTSCHIKE. 
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