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1o ail whom it may concern:

Be it known that-I, ErRix ANnToN RUND-
LOF, a subject of the King of Sweden, resid-
g at Stocksund, in the Kingdom of Sweden,

4 have invented new and useful Improvements
1 internal-Combustion Engines, of which
the following is a specification, reference be-
ing bad to the drawing accompanying and
Jorming a part. hereof. S

A5 Tias invention relates to improvements in

.nternal combustion engines. |

iaternal combustion engines in general,
and particularly that class known as self-
igniting two-cycle engines, have the, draw-

15 back that the combustion gases formed

within the explosion chamber cannot be
satisfactorily .expelled, when the engine
works with full power. When, therefore, a
greater or less quantity of combustion gases

20 remains in the combustion chamber, the |

working gas mixture will not have the de-
sived purity, and, moreover, the remaining
- hot gases contribute to keep the explosion
chamber excessively heated. Itistrue that,

25 .in order to always effect a thorough scaveng-

ing, the pump, or the like, serving to press

it anto the cylinder might be made of such a

size as to supply a quantity of air suflicient
“or the greatest loads, or the greatest gas
mixtures burned, but if the said quantity of
air remains the same at lower loads, the en-

gine will be supplied with :too larce a

-quantity of air, by which the cylinder is
rapidly cooled. In order to overcome the

iate the amount of air admitted into the ex-
ploston chamber by means of an auxiliary
air-pump whose length of stroke may be
varied from zero to a certain maximum
iength, wherely the amount of air admitted
1to the explosion chamber may le in-
creased, when reguired, so as to more thor-
ourghly drive out the combustion gases there-
Arom. “All devices of this kind hitherto pro-

40

15 posed have, however, the disadvantage that

the auxiliary air-pump must work more or
less, even at a normal load or it will not be
capable of regulating the amount of air ad-

) v, . ' L . L
witted 1nto the explosion chamber at loads']

50 smalier than the normal one.

the objeet of this invention is to still fur-
ther inerease the possibility of varyiig-the |
guantity of wr admitted into the explosion

chamber, so-that the said quantity of .air
58 may be varled. within wide limits for leads

said drawback it has been suggested to regu-,

greater or smaller than the normal one while
at the same time the auxiliary air-pump may
be adjusted so as to be inactive at the noi-
mal load, by which unnecessary friction and

resistances are done away with. _
The invention consists, chiefly, in the com- -

bination, in an internal eombustion engine,
of a suction and compression chamber for
supplying air to the engine, an auxaliary air-
pump communicating with the said chamber,

| and means enabling the said air-pump.to co-

operate with or counteract the normal air-

supplying means so as to increase or decreass

the quantity of air supplied by the suction

and compression chamber, when working

alone. | |
The invention further comprises the ar-

rangements and combinations of parts here-

inafter particularly described.

In the drawing, Figure 1 is a vertical sec-
tion of an internal combustion engine em-
bodying the invention.
view of the same engine viewed in the longi-
tudmnal direction of the engine shaft. Fig. 3

1s an elevation of a modified controlling de-

vice for the air-pump. Fig. 4 is a vertical
section of .an internal combustion engine
having two working cylinders and a double-
acting auxiliary air-pump.

Referring to Figs. 1 and 2 of the drawing,
a is the working cylinder, b is the working
piston, and ¢ is the closed crank casing com-
municating, in the ordinary manner, through

b

40

e

Kig. 2 is an end- -

80

Bé

the passage d with the cylinder . e is the

outlet, for burned gases, and ¢ is'the air-valve

through which air is sucked into the cham-

ber ¢. The air-pump coéperating with the

chamber ¢ is, suitably, attached to the side
of the eylinder a. The pump s an ordinary

air-pump having a cylinder f and a piston ¢

whose stroke may be regulated by means of &
common link-gear comprising two eccentries

1« and ¢ attached to the engine-shaft . The

suction and compression chamber of the air-
pump constantly communicates, through a
passage [, with the closed crank casing e.
The device operates in the following man-
ner. If the slotted bar or link m of the link-
gear 1s adjusted by the lever n in the middle

position shown by dotted lines in Tig. 2, 1

the eccentrics k and 7 impart to the link m s
rocking motion about the center of the link,
which coincides with: the axis of the pump
rod, whereby the pump piston ¢ remains at

rest.so that the air-pump is inactive. This ;
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adjustment may ve said to suit the normal | duced by ioving the slide toward one or the

load of the engine, the presstire air sucked

i by the piston b of the engine into the
closed crank casing ¢ being alone active in
expelling the combustion gases.

of air 1s required, which is obtained by mov-

13

18

ing the link m toward the right (Fig. 2). By
this a movement is imparted to the pump
piston g opposite to that of the working pis-

ton b, 2. &. when the working piston moves .

mto the cylinder @, the pump piston ¢ moves

out of the pump cylinder f. As a conse-
quence, the two pistons cotperate in sucking |

air through the valve ¢, the piston b sucking

- a1r into the crank casing ¢ and the piston ¢

20

20

30

45

quantity of air, corresponding

sucking air into the said crank casing as well
as inte the pump ?linder 7. Thus, the
quantity of air sucked in is increased, corre-
sponding to the length of the pump stroke,
to suit the imcrease in load on the engine.
The whole quantity -of air sucked in is com-
pressed in the crank casing ¢, when the
working piston b movés cutward and, at the
same tiume, the pump piston ¢ moves into the
pump cylinder, whereupon, at the end of the
stroke, the compressed air is pressed through
the passage d into the working cylinder.

The length of the pump stroke varies accord-.

ing as the axis of the pump rod is at different
Foints of the one hall of the link m. If the
ik is moved toward the left, in relation to
the position shown in Fig. 2 by dotted lines,
the pump piston ¢ obtains & movement op-
posite to that in the former case in relation

to the working piston b, i. e. the suction and

compression strokes are reversed. Both pis-
tons will thus move in one and the same di-
rection. Thus, when the working piston &
moves into the cylinder @ and sucks air into
the crank casing ¢, the pump piston ¢ moves
into the pump cylinder and presses the air
therein into the crank casing. When there-
upon the piston 6 turns and compresses the
alr within the crank casing, the pump piston
g moves out {rom the cylinder f and sucks g

g to the volume

- of the stroke of the pump piston, from the

o0
535
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crank casing ¢, thus producing a decrease in

quantity or pressure of the air corresponding
to the decrease in load on the engine.
Obviousiy, any other air pump, or its

equivalent, enabling a regulation of the kind

described, and any other regulating means
than the link-gear shown and described, may
be employed. Fig. 3 shows a simplified link-

‘gear suitable for the purpose, said link-gear

consisting of an eccentric o connected to the

Jink p which is adapted to swing about its
center ¢. The pump rod is connected by a
- rod 7 to a slide s movable along the link

which, 1n the middle position shown by fuﬁ
lines, does not transmit any motion to the
pump piston, whereas & motion aeting to in-

if the load

‘on the engine 18 increased, a greater quantity

respectively, substantially

other end of the link .

It 1s obvious that the auxiliary air-pump
employed may be arranged so as t6 be double-
acting for the purpose of exhausting two ex-

plosion chambers. Such a construction is
| shown in Fig. 4 in which there are two work-

g cylinders @, a’, each having a working
piston b, b’, respectively. The different parts
of Kig. 4 are denoted by letters (with or with-
out mdices) corresponding to those of Fig. 1.
The cranks are shown to be set at an angle of
a semicircle to each other so that the two

pistons are always moving in opposite direc-

tions.

I claim: | |

1. The combination in an internal com-
bustion engine having a suction and com-
pression chamber for supplying air to the
engine, of an auxiliary air-pump communi-

70
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cating with the said chamber, and means en-

a.bling the said air-pump to cooperate with or
counteract the normal air-supplying means,
as and for the pur-
pose set forth. | |

2. in an internal combustion engine, the
combination of a suction and compression
chamber for supplying air to-the engine, 2
piston movable mm the said chamber, an aux-
iiary air-pump comprising a cylinder com-
municating with the said chamber and a

piston movable in the said auxiliary cylinder,

and connectlons between the two pistons en-

abling the piston of the auxiliary sir-pump to

pe driven in either direction in relation to the
direction of movement of the first-mentioned

piston, substantially as’ and for the purpose

set forth. |

3. In an internal combustion engine, the
combination of a working cylinder, a main
der, an auxiliary air-pump communicating
with the main pump, &m? .
tween the two air-pumps enabling the auxil-

1ary air-pump to be driven in either direction

in relation to the direction of movement of
the main pump, substantially as and for the
purpose set forth. |

4. In an internal combustion engine, the

combination of a working cylinder, a piston

working In the said cylinder, a suction and

compression chamber arranged at the outer

side of the working piston and communicat-
ing at intervals with the working cylinder, an
auxiliary air-pump comprising a ecylinder
communicating with the said suction and
compression chamber and a piston movable
in the-sald last-mentioned cy
nections between the two pistons enabling
the piston of the auxiliary air-pumm to be
driven in either direction in relation to the
direction of movement of the working piston,

connections be--
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‘air-pump for supplying airto the said cylin-
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inder, and con~

128

substantially as and for the purposs set

forth.

65 crease or decrease the quantity of air is pro-i 5. In an internal combustion engine, the 130
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sombination of 2 working cylinder, a main | ment of the main pump, substantially as and
%ﬁ*—pump fm;ﬁuppiying air to the said cylin- | for the purpose set forth. _ B .
der, an auxiliary air-pump communicatin - T ) T ATTYT £37
“writh $he main gm_p, alild "&1;iink—gear_connec% - BRIK ﬁNT@I\_ RUNDLOF.
5 tion between the two air-pumps enabling the |  Witnesses: -

~ guxiliary asir-pump to .be driven In either | AUG. DORENSEN,

direction in reiation to the direction of move- | - Freps. NOrRDSID.
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