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The present invention refers to an arrange 
ment in the ordinary two-stroke cycle internal 
combustion motor involving an increase of the 
degree of admission of the working cylinder by 
means of a pump, or supplying such quantity of 
air which upon scavenging is removed through 
the outlets during the first portion of the com 
pression stroke of the Working piston. Further 
more, the invention aims at Supplying the ad 
ditional air during such a period of the compres 
Sion stroke of the Working piston that no part 
of the air Supplied will be lost through the Out 
lets, and at utilizing the whole quantity of air 
in the combustion. Furthermore, the invention 
aims at Supplying the charge in question. With a 
pump Work as small as possible and with the 
least possible number of pump units, so that one 
pump may be utilized for two or more Working 
cylinders, the pump also permitting of being reg 
ulated in Such manner as to be able to Supply the 
required quantity of air to One Working cylinder. 
In order to utilize the quantity of air supplied 

by the pump, the introduction of the gas must not 
COmmence until the Outlet openings of the Work 
ing cylinders have been closed, and the introduc 
tion must be terminated before ignition of 
the fuel mixture takes place. 
In order not to reduce the output of the motor 

through a large amount of pump work, the pres 
Sure of the pump must not exceed the compres 
Sion pressure attained in the working cylinder at 
the end of the period of introduction. The press 
ing-in stroke of the pump is completed, therefore, 
during a part only of the compression stroke of 
the working piston, or faster than the crank 
movement of the piston. 
By utilizing the pump for the charging of two 

Working cylinders, as in the present embodiment 
of the invention, the construction is considerably 
simplified as compared with such motors where 
each working cylinder is arranged with a sepa 
rate pump. Moreover, with a pump common to a 
plurality of cylinders, each cylinder is supplied 
with exactly the same quantity of charge, which 
will not be the case with two pumps, inasmuch 
as these would have a somewhat different ef 
ficiency even if they are of the same size. 
This considerable simplification of arrange 

ments hitherto known, which constitutes the 
principle of the invention, is brought about by 
combining the driving means for the pump pis 
ton with the control of the suction and pressing 
in passages of the pump. 
In one application of the invention, for ex 

ample, Where one pump supplies additional air 

(C. 123-69) 
to two working cylinders, the piston of the pump 
is driven With twice as many pump Strokes as 
the number of working strokes for the one cylin 
der, and delivers its charge during the compres 
sion stroke, every other time to the one and every 
other time to the other cylinder. The angle 
formed by the pressing-in stroke on the Crank 
pin movement will then be 90° against 180 for 
the working stroke. If the angle for the press 
ing stroke is 60, the pump piston has been dis 
placed only 30° when the valve opens for the 
pressing-in period. The inlets and the outlets of 
the pump are controlled by means of a Suitable 
valve device. For one cylinder, the pump may 
be disconnected by means of the valve device for 
every other stroke, and for a number of cylinders 
exceeding two, the number of revolutions of the 
pump is increased to a suitable value. 
The invention is applicable to every motor of 

the type in question, and different systems for 
Scavenging or exhaust do not influence the prin 
ciple of the invention. 
The invention is illustrated in the accompany 

ing drawing, which shows an embodiment where 
one pump is provided for two Working cylinders 
to Supply the additional air. Fig. 1 shows a Sec 
tion through the motor and the cylinders on the 
broken line A-A in Fig. 3, when extended in a 
straight line, through the pump and the working 
cylinders, and also shows the outline of the 
SCaVenging pump. Fig.2 shows a section through , 
the motor on lines B-B and C-C in Fig. 1, the 
first Section being taken through the crank cas 
ing and the latter through the pump. Fig. 3 
shows a section through the working cylinders 
and the pump cylinder on line E-E in Fig. 1. 
Fig. 4 is a section through the valve device for a 
pump With Suction and pressing-in passages. Fig. 
5 illustrates a gear drive for the pump shaft. 
Fig. 6 is a diagram illustrating the pressing-in 
period of the pump and so forth in relation to the 
crank movement of the Working power. 
As the drawing is represented, scavenging takes 

place in the working cylinders a, a from a special 
Scavenging pump b through the passages C, C, 
the combustion gases being forced out through 
the outlets d, d’. The pump which supplies the 
additional charge to the working cylinders a, d', 
obtains its suction and pressure action through 
the movement of the piston , and the pump 
cylinder 2 is brought into communication with a 
Suction passage 5through a channel 3 in the Walve 
device 4. In the same manner, a passage 6 in 
the valve device 4 connects the pump cylinder 2 
With the pressure channels 7, 7' and the Working 
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2 2,037,726 
cylinders a, a '. The passage 5 may be either in a carbureter, fuel is Sucked in simultaneously With 
communication with the atmosphere, aS ShOWn in 
the drawing, or may be connected to a carbureter. 
The piston of the pump obtains movements for 
suction and pressure strokes through the action 
of a crank pin 9 arranged on a shaft 8 and con 
nected to a connecting rod O. The transmission 
of the movement onto the shaft 8 from the Crank 
shaft e is effected by means of gears , 2 re 
spectively. In the present case, shafts e and 8 
are connected with each other at Such ratio of 
gear that the shaft 8 makes two revolutions when 
shaft e makes one revolution. In the present 
case, the valve device 4 is formed into a rotating 
sleeve obtaining movements from the shaft 8 
through gear wheels 3 and 4 respectively. As 
the valve 4 is arranged with two passages 3 for 
induction and with one passage 6 for pressing, the 
valve 4 will make one revolution when the shaft 
8 makes two revolutions. In order that the pistOn 
of the pump shall not trail in the valve 4, but is 
caused to follow the latter, the piston is rotata 
bly mounted on the connecting rod O by means of 
a ball and socket joint 5. 
As indicated in Fig. 1 of the drawing, the crank 

shaft erotates in the direction of the arrow, the 
Working piston f has completed the working 
stroke, and the compression stroke commences. 
Scavenging takes place from the SCaVenging 
channel C and the exhaust gases are removed 
from the outlet openings d. The pump piston 
is then in position for suction. The channel 3' 
in the valve 4 connects the suction passage 5 with 
the pump cylinder 2. The channel 6 in the valve 
4 then opens the pressing-in paSSage 7 of the 
working cylinder a. The gas which is present 
in the working cylinder is removed during the 
commencing compression stroke through the Out 
let openings d, until the latter are closed by the 
piston f marked by the line 6. The pump piston 
completes the suction stroke and initiates the 

pressing-in stroke. When the Working piston f 
has taken a position marked by the line 7, the 
channel 6 in the valve 4 opens the channel con 
nection between the pump cylinder 2 and the 
working piston a, the gas then flowing from the 
pump into the working cylinder. When during 
the compression stroke the Working piston f has 
reached a position indicated by the line 8, the 
pump piston has completed the pressing-in 
stroke, and the charge is in the working cylinder a. 
When the working piston f has reached a position 
indicated by the line 9, it will close the pressing 
in channel 7, the compression in the working cyl 
inder is continued, and a little before the Working 
piston has completed the compression stroke, the 
gas mixture is ignited. The compression stroke 
having been completed, the Working stroke foll 
lows. - Immediately after the pump piston has 
completed the pressing-in stroke, the Suction 
stroke Connences. Shortly thereafter the preSS 
ing-in channel T is closed by the valve 4 which 
opens the communication between the Suction 
channel 5 and the pump cylinder 2 through the 
channel 3. The suction stroke is continued until 
the piston turns at a line indicated by 20. 
ing the next compression stroke, or when the 
Working piston in the cylinder a has closed the 
outlets C, the channel 6 of the valve 4 opens the 
channel 7' between the pump cylinder 2 and the 
working cylinder at'. The cycle in the cylinder 
a' is then the same as in the cylinder a. At the 
following Suction stroke of the pump piston the 
channel 3' of the valve 4 opens the suction pas 
Sage 5. If the Supply passage 5 is connected with 

Dur 

the air. The ignition of the gas may be effected 
either by an electric ignition device Or, as in Die 
sel motors, through the compression pressure. 
Fig.6 shows the pressing-in periods indicated in 
the path of the working crank in agreement With 
the respective positions of the pistons indicated 
in the cylinderS. 
What I clain is:- 
1. In an internal cornbustion motor, the coin 

bination of Working cylinder provided with inlet, 
exhaust and transfer ports, a piston in said Work 
ing cylinder connected to crank shaft, means for 
scavenging said working cylinder, a pump cylin 
der provided with suction and induction portS, 
said induction port, communicating with Said 
transfer port in said working cylinder, a piston 
in said pump cylinder actuated from Said crank 
shaft to introduce an additional charge to said 
Working cylinder during the compression stroke 
of said piston in said working cylinder its induc 
tion stroke to commence before Said exhaust ports 
in said working cylinder have been closed and 
to end early enough before the ignition of the fuel 
gas in said working cylinder takes place at a 
point before the compression stroke of said piston 
in said Working cylinder has been completed, a 
waive actuated from said crank shaft provided 
with ports to register with said Suction and induc 
tion ports in said pump cylinder Serving to Open 
said induction port after said exhaust ports in 
said working cylinder have been closed by Said 
piston in said working cylinder, said valve con 
Stituting a side Valve operatively Situated With 
in said pump cylinder, 

2. In an internal combustion motor, the combi 
nation of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in Said 
Working cylinder connected to crankshaft, means 
for Scavenging said working cylinder, a pump 
cylinder provided with Suction and induction. 
ports, said induction port in communication with 
Said transfer port in Said Working cylinder, a pis 
ton in Said pump cylinder actuated from Said 
Crank shaft to introduce an additional charge 
to said working cylinder during the compression 
stroke of said piston in said working cylinder, 
a valve actuated from Said crank shaft provided 
With ports to register With ports in Said pump 
cylinder and operatively situated within Said 
pump cylinder, said valve constituting a sliding 
drum for said pump piston extending the whole 
length of said pump cylinder. 

3. In an internal combustion, motor, the com 
bination of working cylinder provided With inlet, 
exhaust and transfer ports, a piston in Said Work 
ing cylinder connected to crank shaft, a pump 
cylinder provided with Suction and induction 
ports, a piston in said pump cylinder actuated 
from Said crank shaft, a rotary valve in the 
pump cylinder provided with ports to register 
With said ports for Suction and induction in said 
pump cylinder extending the whole length of 
said pump cylinder, said piston in Said punp 
cylinder being rotary mounted to its driving men- . 
ber by a ball bearing. 

4. In an internal combustion motor, the com 
bination of Working cylinder provided with inlet, 
exhaust and transfer ports, a piston in Said Work 
ing cylinder connected to crank Shaft, means for 
scavenging said working cylinder, a pump cylin 
der provided with suction and induction ports, 
said induction port communicating With Said 
transfer port in said working cylinder, a piston 
in said pump cylinder actuated from said 
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crank shaft to introduce an additional charge 
to said working cylinder during the com 
pression stroke of said piston in Said working 
cylinder its induction stroke to commence 
before said exhaust ports in said working 
cylinder have been closed and to end early 
enough before the ignition of the fuel gas in 
said Working cylinder takes place at a point be 
fore the compression stroke of said piston in said 
working cylinder has been completed, a valve 
actuated from said crank shaft provided with 
ports to register with said ports in said pump cyl 
inder serving to open said induction port after 
said exhaust ports in said Working cylinder have 
been closed by said working piston and operatively 
situated within said pump cylinder, Said pump 
piston having its bottom adjacent the position of 
the bottom of Said piston in said working cylinder 
at the end of Saidpump piston induction stroke. 

5. In an internal combustion motor, the COm 
bination of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in Said Work 
ing cylinder connected to crank shaft, means for 
scavenging said working cylinder, a pump cylin 
der provided with suction and induction ports, 
said induction port communicating with Said 
transfer port in said working cylinder, a piston 
in said pump cylinder actuated from Said crank 
shaft to introduce an additional charge to said 
working cylinder during the compression Stroke 
of said piston in said working cylinder its induc 
tion stroke to commence before Said exhaust 
ports in said working cylinder have been closed 
and to end early enough before the ignition of 
of the fuel gas in said working cylinder takes 
place at a point before the compression stroke 
of said piston in said working cylinder has been 
completed, a valve actuated from Said Crank 
shaft provided with ports to register with said 
ports in said pump cylinder serving to open said 
induction port after said exhaust ports in Said 
working cylinder have been closed by Said work 
ing piston and operatively situated within Said 
pump cylinder, said pump cylinder having its bot 
tom situated adjacent the position Said pump 
piston bottom takes in at the end of Said pump 
piston induction stroke. 

6. In an internal combustion motor, the con 
bination of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in Said Work 
ing cylinder connected to crank shaft, means for 
scavenging said working cylinder, a pump cylin 
der provided with suction and induction ports, 
said induction port communicating With Said 
transfer port in said working cylinder, a piston 
in said pump cylinder actuated from said Crank 
shaft to introduce an additional charge to Said 
working cylinder during the compression stroke 
of said piston in said working cylinder its in 
duction stroke to commence before said exhaust 
ports in Said Working cylinder have been closed 
and to end early enough before the ignition of 
the fuel gas in said working cylinder takes place 
at a point before the compression stroke of said 
piston in said Working cylinder has been con 
pleted, a valve actuated from said crank shaft 
provided with ports to register with said ports 
in said pump cylinder serving to open said in 
duction port after said exhaust ports in said work 
ing cylinder have been closed by said working 
piston and operatively situated Within said pump 
cylinder, said pump piston bottom being adjacent 
the position of the botton of Said piston in Said 
working cylinder and said pump cylinder botton 

3 
situated adjacent the position said pump piston 
bottom takes in at the end of said pump piston 
induction stroke, Said pump cylinder having its 
induction port situated adjacent said bottom of 
Said pump cylinder. 

7. In an internal combustion motor, the COm 
bination of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in said work 
ing cylinder connected to crank shaft, means for 
scavenging said working cylinder, a pump cyl 
inder provided with suction and induction ports, 
Said induction port communicating with said 
transfer port in said working cylinder, a piston 
in Said pump cylinder actuated from said crank 
shaft to introduce an additional charge to said 
working cylinder during the compression stroke 
of Said piston in said working cylinder its induc 
tion stroke to commence before said exhaust ports 
in said working cylinder have been closed and to 
end early enough before the ignition of the fuel 
gas in Said working cylinder takes place at a 
point before the compression stroke of said pis 
ton in Said working cylinder has been completed, 
a valve actuated from said crank shaft provided 
with ports to register with said ports in said pump 
cylinder Serving to open said induction port after 
Said exhaust ports in said working cylinder have 
been closed by said working piston and opera 
tively situated within said pump cylinder, said 
pump piston bottom being adjacent the position 
of the bottom of said piston in said working cyl 
inder and Said pump cylinder bottom situated 
adjacent the position said pump piston bottom 
takes in at the end of said piston induction Stroke, 
Said induction port situated adjacent said bottom 
of Said pump cylinder, said pump cylinder having 
Said suction port situated a space from said bot. 
tom of said pump cylinder. 

8. In an internal combustion motor, the com 
bination of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in said work 
ing cylinder connected to crank shaft, means for 
Scavenging said working cylinder, a pump cylin 
der provided with suction and induction ports, 
Said induction port communicating with said 
transfer port in Said working cylinder, a piston 
in Said pump cylinder actuated from said crank 
shaft to introduce an additional charge to said 
Working cylinder during the compression stroke 
of Said piston in said working cylinder, a valve 
actuated from said crank shaft provided With 
ports to register with said ports in said pump 
cylinder and operatively situated within Saidpump 
cylinder, said pump piston bottom being adja 
cent the position of the bottom of said piston 
in Said working cylinder and said pump cylinder 
bottom situated adjacent the position said pump 
piston bottom takes in at the end of said pump 
piston induction stroke, said valve being rotary 
actuated and having said ports arranged for said 
rotation. 

9. In an internal combustion motor, the com 
bination of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in said Work 
ing cylinder connected to crank Shaft, means for 
scavenging Said Working cylinder, a pump cyl 
inder provided with suction and induction ports, 
Said induction port communicating with said 
transfer port in Said working cylinder, a piston 
in Said pump cylinder actuated from said crank 
shaft to introduce an additional charge to said 
Working cylinder during the compression stroke 
of Said piston in said working cylinder, a valve 
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actuated from said crank shaft provided with 
ports to register with said ports in said pump cyl 
inder and operatively situated within Said pump. 
cylinder, said pump piston bottom being adjacent 
the position of the bottom of said piston in said 
working cylinder and said pump cylinder botton 
situated adjacent the position said pump piston 
bottom takes in at the end of said pump piston 
induction stroke, said actuation of said pump 
piston being timed and said valve having said 
ports arranged to serve a plurality of working 
cylinders. 

10. In an internal combustion motor, the com 
bination of working cylinder provided with inlet, 
exhaust and transfer ports, a piston in said 
working cylinder connected to crankshaft, means 
for scavenging said working cylinder, a pump 
cylinder provided with Suction and induction 
ports, said induction port communicating with 
said transfer port in said working cylinder, a 
piston in said pump cylinder actuated from said 
crank shaft to introduce an additional charge 
to said working cylinder during the compression 
stroke of said piston in said working cylinder, a 
valve actuated from Said crank Shaft provided 
with ports to register with said ports in said pump 
cylinders and operatively situated within said 
pump cylinder, said pump piston bottom being 
adjacent the position of the bottom of said pis 
ton in said Working cylinder and Saidpump cylin 
der bottom situated adjacent the position said 
pump piston bottom takes in at the end of Said 
pump piston induction stroke, said valve rotary 

2,037,726 
actuated, said pump piston being rotary mounted 
to its driving member by a ball bearing. 

11. In an internal combustion motor, the 
combination of a working cylinder provided with 
inlet, exhaust and transfer ports, a piston in 
said working cylinder connected to crank shaft, 
a pump cylinder provided with Suction and in 
duction ports, a piston in Said pump cylinder 
actuated from said crank shaft, a valve actuated 
from said crank shaft provided with ports to 
register with said suction and induction ports in 
said pump cylinder and operatively situated with 
in said pump cylinder, said working cylinder hav 
ing its transfer ports situated adjacent the posi 
tion said working piston takes at the end of said 
pump piston induction stroke. 

12. In an internal combustion motor, the com 
bination of a working cylinder provided with 
inlet, exhaust and transfer ports, a piston in said 
working cylinder connected to crank Shaft, a 
pump cylinder provided with Suction and in 
duction ports, a piston in Said pump cylinder 
actuated from said crank shaft, a Valve actuated 
from said crank shaft provided with ports to 
register With said Suction and induction ports 
in said pump cylinder and operatively situated 
within said pump cylinder, said pump cylinder 
induction port situated adjacent Said working 
cylinder transfer port, and said Suction port in 
said pump cylinder being, in the direction of 
the pump piston induction Stroke, situated at a 
point distant from Said pump cylinder induc 
tion port. 

CARL FREDRIK GUNNAR, KJELLBERG. 
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