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@ Crank mechanism of the internal combustion piston engine with var:able crankthrow.

@ The invention solves the problem of continuous current
changing the compression ratio within a wide range with
simuitaneous changing the engine capacity.

The essence of the invention consists in that the crank
mechanism comprises an eccentric sleeve {4) being an
intermediate element between the connecting-rod journal {5)
of the crankshaft (6) and the big end of the connecting-rod
(2). The axis of the internal hole of the sleeve (4) is moved in
relation 1o the axis of the external cylindrical surface of the
sleeve (4) by the eccentric size (e) bigger from zero and
smaller or equal to 30% of the crankthrow (R) of the
crankshaft. The eccentric sleeve (4) is connected with a
driving gear ensuring the angular velocity (mm) of the sleeve
(4) in relation to the connecting-rod journal (5) of the
crankshaft {6) within the range of  1/2w up to *w, where (o)
is the angular velocity of the crankshaft (6).

The crank mechanism is provided also with a control
mechanism {70) of the angular position of the sleeve (4) by a
definite angle (a o) in relation to the crankthrow (R) of the
crankshaft (6), determined at such a position of the crank-
throw (R) in which the piston {7) is most distant from the
crankshaft.
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Politechnika Warszawska EPRAC-33349.3
November 13, 1385

Crenk mechenism of tne internsl combustion pision
engine with verieble crenkthrow.

The subject of tne present invention is e
crenk mechenism of the internel combustion viston
engine with verisble crenktnrow.

Those skilled in the art know from the publi-
cetion "The verisble stroke engine - its problems
end oromises" by D.C.Sieglea, Robert l.Siewert, SAR
Paper 780700, 1970, ® Pouliot verieble stroke en-
gine which comprises & connecting-rod, & crenk-
sngft end sn sdditionsl connecting-rod with s con-
nactor, The eodditionel connecting~rod, with its
protrusion distent tfrom the exis of the crsasnksheft,
couples the connecting-rod end the connettor, the
other end of which is connected with & stroke 8d-
Justing screw end is éuided bv e guiding rod.

Such &n engine hes # complex mechenism with
8 considerably lowered mechenicel efficiency and
considereble times of the stroke ¢nenpe. Besides,
crank mechenisms with meny sdditionel nerts ere
considerably mecnsnicelly losded &nd, consecuent-
ly, big end hesvy.
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The object of the present invention is to echie-
ve the possibility of current continuous edjust-
ment of the compression retio in the IC pirton en-
gine. The tssk to be solved is the designing of
o crenk mechenism with & veriesble crenkthrow. .

The crenk mechenism sccording to the invention,
provided with # piston connected with the connecting-
-rod by meane of e piston pin, and s crsnkasheft, is
distinguished by thst it incorporetes &n eccentric
sleeve being en intermediste element between the
connecting-rod Jjournel of the crenkehaft snd the
connecting-rod big end. The sxie of the internsl
hole of the sleeve is moved swey in reletion to the
exis of the externel cylindricel esurfece of the slee-
ve by the eccentric size bigger from zero and emel-
ler or eguel to 30% of the crenkthrow of the cronk-
shseft,

The eccentric sleeve 1is connected 8lso with
& ariving geer providing for the engulsr velocity
of the eccentric sleeve, in relstion to the connect-
ing-rod Jjournal, of the vslue or the sleeve angu-
ler velocity in the renge of plus, minue hslf the
cranksheft engulsr velocity up to plue, minus the
crenksheft enguler velocity. The crenk mecheniem
is,y moreover, provided with e mechenism control-
ling the eccentric sleeve gnguler position by 2 de-
finite engle in relstion to the crankthrow of the
crenksheft, determined st such 2 crenkthrow po-

sition in which the piston is most distent from the
crenkshsft,
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The firet driving gesr consists of the first
peir of externel geer wheele, the first gesr wheel
being coupled with the crenksheft through the in-
termedisry of s set of gesar wheels,

The second driving gesr consists of the first
end the second psir of externsl gesar wheels, the
first wheel of the first peir being coupled with
the eccentric sleeve esnd the msecond wheel of the
first psir being coupled with the crenkshaft, The
second gesr wheel of the first psir end the firet
geer wheel of the gsecond peir ere mounted on & com-
mon sheft beering-mounted in the crenksheft err,.

The third driving geer consists of 2 pair of
geer wheels, the first gesr wheel, of externsl geszr,
being coupled with the eccentric sleeve, ond the
cecond geer wheel, of internel geer, being coupled
with tne crenksheft,

The fourth driwing geser consiste of the first
peir of externsl gesr wheels end tnhe =econd peir
of geer wheels., The first wheel of the first peir
is coupled with the eccentric sleeve. and the ce-
cond wheel of the second peir of internel geer is
coupled with the cranksheft,

According to the invention, the possibility
of current continuous chenging the compression re-
tio within & wide renge has been echieved, with
sirmulteneous chenge of the engine cepacity. Basi-
des, due to the epplication of the crank mechenism
eccording to the invention end the first, the se-
cond snd the third crenk mechenism the possibility
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of continuous chenging the engine thermodynemic
working cycle has been achieved, whst improves pse-
remeters of such & piston engine, A simple design
snd essy control do not present any design problems
end eneble spplying it in sny pieton engines,

The subject of the invention is presented in
en exemple of its reslisetion in the drewing in which
fig.l presents the longitudinal eection of the creank-
sheft inside crenk, fig.2 - the cross-section in
the "W" view of the crsnksheft inside crenk, fif.3
- the kinematic disgresm of the crenk mechenienm,

fige4 - the kinemstic disgrsm of the driving mechsnism

of the eccentric in the side view, fig.,5 - the kine-
metic diegrem of the driving mechsnism of the eccen-
tric szlong the oxis of the crenksheft, fig.6 - the
kinematic disgrem of the driving mechenism of the
eccentric of the second crsnk mechsnism in the ei-
de view, fig.7 - the kinemstic disgrexr of the dri-
ving mechenism of the eccentric of the second crank
mechsenism #long the sxis of the crenkshaft, fig,.8

~ the kinematic diesgram of the driving mechsanism

of the eccentric of the third creank mecheniem in

the side view, fig.9 - the kinemstic disgrem of the
driving mechanism of the eccentric of the third crenk
mechenism slong the sxis of the crankshsft, fig,10

- the kinemetic disgram of the driving mechsnism

of the eccentric of the fourth crenk mechsnism in
the side view, fig,11 - the kinemstic disgrem of the
driving mechsnism of the eccentric of the fourth
crenk mechenism slong the exis of the crenkshsft,
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fig.,12 - the kinemetic disgrsm of the crsnk mechs-
nism, fig.l3 - the kinemetic disgrem of perticu-
ler phasef of the four-stroke enpine (for W =
=+ 1/2W ), fig.14 - the kinemetic diegrem of per-
ticulsr pheses of the engine for (J = #W , &nd

fig.l5 = the kinemetic disgrem of the fifth, sixth,
seventh, eighth mechenism,

Exemple of reslisstion Y. The crenk mecheniesm
shown in figs 1, 2, 3 of the drewing comprises s
piston 1 connectwd with the connecting-rod 2 by
resns of 8 piston pin 3. Besides, it comprises sn
eccentric sleeve 4 being sn intermediste element
between & connecting-rod Jjournel 5 of the crank-
sheft 6 2nd the big end of thé connecting-rod 2.

The sxis of the internel hole of the sgleeve
4 is moved in reletion to the exis of the exter-
nel cylindricel surface of the sleeve 4 by the si-
ze of the eccentric e equel to 6% of the crankthrow
R of the cranksheft 6.

The eccentric sleeve 4 is connected with the
driving geer ensuring the enguler velocity &, of
the sleeve 4 in reletion to the connecting-rod jour-
nel 5 of the velue Cdnlz 157 571, the snguler
velocity of the cresnksheft & being equsl to 314 st

.

The driving geer shown in fig.4 end fig,5 of
the dreawing consists of 2 peir of externsl gesr
wneels 7 snd 8, tne gesr wheel 7 being coupled witn
the eccentric sleeve 4, and the gesr wheel & being
coupled with the crankshaft 6 through the interme-

30 diery of » set of pesr wheels 9.
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The contirol mechsnism 10 of the sngulsr po-
sition of the eccentric sleeve 4, #8 shown in fig.b
of the drawing, csuses ®» definite poeition of the
sxis 11 of the sleeve 4, expressed by the engle

5 féﬁﬂ = 0°, in reletion to the crenkthrow R of the
crenksheft 6, determined st such position of the
crankthrow R in which the piston 1 is most distent
from the crenksheft 6.

The mechenism operetes in the below-described
10 w8y, During rotstion of the cranksheft 6 the dri-
ving gesr of the sleeve 4 mekes the sleeve 4 spin
sround the connecting-red Jjournsl 5 with the sngu-
lsr velocity &ig = 157 9'1, thet is, with the an-
guler velocity twice lower from the spinning velo-
15 ¢ity of the crenkshaft 6, the sleeve 4 spinning in
the direction competible with the spinning direct-
ion of the crankshsft 6.

Subsequent nositions of the crenk mechenism

sre shown in fig.7 of the drewing. At the engle of
20 rotation of the crenkshaft 6 equel to 0% the crenk-

throw R, the eccentric sxis e =nd the connecting-

-rod 2 sre set in one line. When the crankshsft

6 turns by the angle of 180°, the crankthrow R is

directed downwerds, wheress the eccentric sxis e
o5 1s tarned in reletion to the connecting-rod Jjournsel

2 by the #ngle of 90°. During thet time the piston

1l performed the stroke S1., At the angle of rote-

tion of the crankshsft € by 360°, the crankthrow

R is directed upwerds, wheress the eccentric exis
30e turned in reletion to the connecting-rod journsl
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5 by the sngle of 180°. During thet time the pis-
:bn 1 performed the 8iroke S2, shorter from lhe
stro;e Sl. On the other hend, et rotetion of the
crenksheft 6 by the engle of 540°, the piston }
performs sgsin the stroke S2, After rotetion of
the crenksheft 6 by the asngle of 720° the enfFine
working cycle is finished, whereby the elements
of the cresnk mechenism teke up such & position es
st the 0° sngle of rotation of the crenksheft 6.

Tne crenktnrow R spins in the directiion mer-
ked with the full-line errow, ond the sleeve 4 spins
in reletion to the connecting-rod journel 5 in the
direction merked with the full-line errow,

In the cese if the eanguler velocity Elg = 157 s~
operation of the crenk mechenism if siriler, where-
by the eccentric sleeve 4 spins in reletion to the
connecting-rod Jjournel 5 in the direction opposi-
te to the direction of the crenkshaft 6, es shown
with the broken line in fig.7 of the drswing,

gxemple of reelisation ITI. The crank meche-
nism shown in fig.l, fig.?2 ené fig.3 of the drew-
ing comprises 8 piston 1 connected with o connecting-
-rod 2 Dy means of ® piston pin 3. Resides, it com-
prises sn eccentric sleeve 4, being on intermedie-
te element between the connecting-rod journel 5

of the crenksneft & snd the big end of the econnec-
ting-rod 2.

The axis of the internel hole of the eleeve
4 ie moved in relastion to the axis of the extier-
nel cylindricel surfece of the sleeve 4 by the

]
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eccentric size 3 equel to 7% of the crenkthrow R
of the crenksheft 6.

The eccentric sleeve 4 is connected with the
driving geer ensurirg the sngulsr velocity Wmn
of the sleeve 4 in relstion to the connecting-rod
journal 5 of the velue Eig = 400 e‘l, the enpuler
velocity‘of the crankshafti 6 being equel to 400 g1

The driving geer shown in fig.8 end fig.9 of
the drewing consists of twc peirs of externsl geer
wheels 12,13 end 14,15, the gesr wheel 12 being
coupled with the eccentiric sleeve 4, end the gesr
wheel 15 being coupled with the crenkshsft 6 through
the intermedisry of a set of gesr wheels 9. Gesr
wheels 13 snd 14 ere mounted on & common shaft 16
besring-mounted in the erm of the cresnkshefi 6.

The control mechenism 10 of the sngular po-
sition of the eccentric sleeve 4, 22 sghown in fig.6
of the drewing, ceuses 8 definite position of the
exis 11 of the sleeve 4, expressed by the sngle
&€o = 90°, in relstion to the crenktnrow R of the
crenkshaft 6, determined ot such # position of the
crenkthrow R in which the piston 1 is most distant
from the crenksheft 6.

The cecond crenk mechenism operstes in the
below-described wey. During rotetion bf the crenk-
sheft € the driving geer of the sleeve 4 mekes the
sleeve 4 spin round the connecting-rod Journel 5
with the snguler velocity Wm = 400 s'l, that is,
with the snguler velocity equsl to the soinnins
velocity of the crenksheft 6, the sleeve 4 spin-
ning in the direction competible with the spinning



10

15

20

25

30

0184042

direction of the crenksheft 6.

Subseguent positions of the crenk mechenism
ere shown in fig,10 of the drewing. At the engle
of rotetion of the crenksnheft 6 equel to O° the
crenkthrow R is directed upwerds, wherese the eccen-
tric exis e is turned in reletion to the connect-
ing-rod journel 5 by the engle of 90°, when the
crenkshsft 6 is turned by the engle of 180°, the
crenkthrow R is directed downwsrds, wheress the
eccentric sxis e is turned in relstion to the con-
necting-rod journsl 5 by the engle of 90°, During
thet time the piston 1 performs the stroke S. At
the engle of rotetion of the crsnksnasft 6 by 3.60o
the crenkthrow R ie directed upwsrds, wheress the
eccentric axis e hes performed rotetion in rele-
tion to the connecting-rod journsel glso by the en-
gle of 360°. During thst time the piston 1l has elso
performed the stiroke S. Rotstion of the crenksheft
by every further 360° csuses repetition of the sbove
described working cycle during which the piston 1
performs further two strokes S.

The crenkthrow R spins in the direction mer-
ked with the full-line srrow, and the sleeve 4 spins
in relstion to the connecting-rod journel 5 in the

direction merked with the full-line sarrow.

In the cose if the sngulsr velocity WOm = —-400 s

operation of the crenk mechsnism is similsr, where-
by the eccentric sleeve 4 spins in relstion to the
connecting-rod journel 5 in the direction opposite
to the direction of the cranksheft 6, es shown with
the broken line in fig,10 of the drewing,

1

"
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Exemple of reeslisetion III. The crenk meche-
nism shown in fig.l, fig.2 end fig,3 0f the dre-
wing comprises e piston 1 connected with & connec-
ting-rod 2 by mesns of & piston pin 3. Beesides, it
comprises sn ecceniric sleeve 4 being on interme~
diste element between the connecting-rod journsl
5 ef the crenkshaft & end the big end of the con-
necting-rod 2.

The sxis of the internsal hole of the sleeve
4 is moved in reletion to the sxis of the exter-
nel cylindricel surfece of the sleeve 4 by the ec-
centric size e egusl to 5% of the crenkthrow R of
the cresnksheft 6.

The eccentric sleeve 4 is connecteua with the
driving geer ensuring the enguler velocity Wm of

the sleeve 4 in relation to the connecting-rod Jjour-
nel 5 of the velue @m = 300 s-l, wheress the crank-
sheft 6 spines with the enguler velocity W = 300 g1

20

25

30

The driving geer shown in fig.ll and fig.l1l?2
of tne drewing consists of e poir of gesr wheels
17 end 18, the gesr wheel 17, of externsl gesr,
being coupled with the eccentric sleeve 4, end the
geer wheel lu, of internel geer, being coupled with
the crenksheft © through the intermedisry of s set
of gesr wnheels 19.

The control mechesnism 10 of the engulsr po-
sition of the eccentric sleeve 4, #s shown in fig.6
of the drewing, csuses a definite nosition of the
sxie 1l of the sleeve 4, expressed by the engle
o = 91°, in relstion to the crenkthrow R of the
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crenksheft 6, determined et such e position of the
crenkthrow R in which the piston 1 is most distent
from the crenkshsft 6.

The third crenk mechenism operseters in the be-
low-decscribed wey. During rotetion of the crenk-
sheft 6 the driving geer of the sleeve 4 makes the
sleeve 4 spin eround the connecting-rod journel 5
with the enguler velocity @Om = 300 s-l, thet is,
with the snguler velocity equel to the epinning ve-
locity of the crenkeheft 6, the sleeve 4 spinning
in the direction compstible with the spinning di-
rection of the crankshsfti 6.

Subseguent positions of the crenk mechsnism
sre sghown in fig.l0 of the drewing. At the engle
of rotation of ine crenksheft 6 eguel to 0° the
crenkthrow R is Girected upwsrds, wnerees the ec-
centric exis e is turned in relstion to the con-
necting-rod Jjournel 5 by the engle of 810. At orn-
ing the crankshaft 6 by tne sngle of 180° the crenk-
throw R is directed downwsrds, wherere the eccen-
tric esxis e is turned in reletion to the connec-
ting-rod journel 5 by the engle 91°, During that
time the piston )1 hes performed the stroke S. At ‘
the sngle of rotetion of the crenksheft 6 by the ;
sngle of 360° the cranktnrow R is directed upwerds,
wheress the eccentric sxis e hes turned in rele-
tion to the connecting-rod Jjournal 5 elso by the
engle of 360°. During tnet time the piston 1 hes
slso performed the stroke S. Rotstion of the crenk-
shef't by every further 360° ceuses repetition of
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of the working cycle during which the piaston 1 per-
forms further two strokes S.

Exemple of reelisestion IV. The crenk meche-
nism shown in fig.l, fig.2 end fig.,3 comprises ¢
piston 1 connected with # connecting-¥o0d 2 by mesns
of o piston pin 3. Besides, it compriees en eccen-
tric sleeve 4 being sn intermediste element between
the connecting-rod journsl 5 of the cranksheft 6
end the big end of the connecting-rod 2.

The axis of the internel hole of the sleeve
4 is moved in relstion to the sxie of the externsel
cylindricel surfsce of the sleeve 4 by the eccen-

tric size e equel to 5% of the crenkthrow R of the
crankeneft b. ’

Tne eccentric sleeve 4 is connected with the
driving gesr ensuring the engulsr velocity Wm of
the sleeve 4 in reletion to the connectine-rod jour-
rnel 5 of the velue QlE = 160 s-l, whereess the crenk-
sheft 6 spines with the snguler velocity CQ = 160 s"l

The driving geer shown in fig,1% end fig.14
of the drewing consistes of two peirs of gesr wheels
19 and 20 end 21 end 22. Gesr wheels 19 2nd 20
sre externsl geesry The gesr wheel 19 is coupled
with the eccentric sleeve 4, snd the geer wheel

o5 22 is coupled with the crenksheft 6 through the

intermedisry of e set of gesr wheels 23. Geer wheels
20 ond 21 ere mounted on & common sheft 24 beering-
mounted in tne erm of the crenksheft 6.

The control mechenism 10 of the enguler po-

30 sition of the eccentric sleeve 4, o8 shown in fig.b6

p
Eﬁhm
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of the drewing, ceuses » definite position of the
exis 11 of the sleeve 4, expresesed by the angle
olLo = 59°, in relstion to the crenkthrow R of the
crenksheft 6, determined et such & position of the

5 crenkthrow R in whiech the piston ] is most distent
from the crenksheft 6.

The fourth crank mecnsniem operstes in the
below-described wsy. During rotsestion of the crsnk-
sheft 6 the driving gesr of the rleeve 4 mekes the

10 sleeve 4 spin sround the connecting-rod journsl 5
with tne engulsr velocity &m = 160 s“l, that is,
with the sngulsr velocity equel to the spinning ve-
locity of the cranksheft 6, the sleeve 4 spinning
in the direction compstible with the spinning di-

15 rection of the crankshaft 6.

Subsequent positions of the c¢creank mechenism are
shown in fig.10 of the drewing. At the esngle or ro-
tetion of the crenksheft 6 eaquel to 0° the crenk-
throw R is directed upwerds, wherees the eccentric

20 oxis e is turned in reletion to the connecting-rod journel
' 5 by the engle of 59%. At turning the crenksheft
6 by tne sngle of 1800, the crenkthrow R is direc-
ted downwerds, wheress the eccentric gxis e is tur-
ned in reletion to the connecting-rod journel 5 by
25 the sngle of 9%, During thst time the piston 1
hes performed the stroke §S. At the sngle of rote-
tion of the crankshaft 6 by 360° the crenkthrow R
is directed upwerds, wheress the eccentric sxis
e hes turned in reletion to the connecting-rod jour-
30 nell 5 solso by the sngle of 360°, During thet time
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the pieton ]l hes pérformed elro the stroke S. Ro-
tation of the crenksheft by every further 360° cau-
ses repetition of the sbove described working cyc-
le during which the piston 1 performs further two
strokes S.

The crenkthrow R spins in the direction mer-

ked with the full-line srrow, end the sleeve 4 spins

in reletion to the connecting-rod Jjournel 5 in the
direction merked with the full-line srrowe

In the cese if the angulsr velocity & m =-160 s

operstion of the crenk mechenism is similer, the
eccentric sleeve 4 spinning in reletion to the con-
necting-rod journel 5 in the direction opposite to
the direction of the crenkshaft b, es merked vith
the broken line in fig.l0 of the drewing.

Exemple of reslisstion V, The crenk mechanism

snown in fig.l, fig.2 end fig.? of the drewing com-

prises e piston 1 connected with e connecting-rod
2 by means of e piston pin 3. Besides, it compri-

ses en eccentric sleeve 4 being an intermediste ele-

ment between the connecting-rod Jjournel 5 of the
crenksheft 6 and the big end of the connecting-
-rod 2. The internsl sxis of the sleeve 4 is moved
in relstion to the exis of the externel cylindri-
cel surfece of the sleeve 4 by the eccentric size

e equel to 3% of the crankthrow R of the crenksheft
be

The control mecnhenism 10 of the snguler posi-
tion of the eccentric sleeve 4, ac shown in fig.6
of the dreswing, ceuses s definite pocition of the
exis 11 of the sleeve 4, expressed by the angle
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oo = 30°, in reletion to the crenkthrow R of the

crenksheft 6, determined et such e position of the
crenkthrow R in which the pieton 1 is most distent
from the crenkehsft 6.

The control mechenism 10 of the enguler posi-
tion of the eccentric sleeve 4 influences the en-
gulsr position of the eccentric sleeve 4 through
the intermedisry of @ peir of externsl geer wheels
7 end 8, shown in fig.4 end fig.5 of the drewing,
the geer wneel 7 being coupled with the eccentric
sleeve 4, end the geesr wheel B being coupled with
the control mechenism 10.

The fifth mechenism operetes in the below-
~described way. During rotetion of the crenksheft
& the eccentric sleeve 4 rereins ot rest in rele-
tion to the crsasnksheft 6, whereby the kinematic
crankthrow R is unvarisble end results from the
predetermined engle ™Xo, es shown in fig,15 of
the drewing.

Example of reslisation VI. The crenk mecheniem
shown in fig.l, fig.2 end fig.3 of the drswing com-
prises ® piston 1 connected with s connecting-rod
2 by mesns of & piston pin 3. 3esides, it comori-
ses 2n eccentric slmeve 4 being en intermediste
element betiween the connecting~rod Jjournsl 5 of
the cranksheft & end the big end of the connecting-
-rod 2. The exis of the internsl hole of the slee-
ve 4 is moved in reletion 16 the sxis of the ex-
ternel cylindricel surface of the sleeve 4 by the

3peccentric size e equel to 4% of the crenkthrow R

of the crenksheft 6.
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The control mechenism 10 of the enguler po-
sition of the eccentric sleeve 4, es shown in fig.6
of the drewing, csauses & definite voesition of the
exis 11 of the sleeve 4, expressed by the sngle
o = 60°, in relstion to the crenkthrow R of the
crenkshsft 6, determined st such & position of
the crenktnrov R in which the piston 1 is most dis-
tent from the crenksheft 6.

The control mechenism 10 of the enguler po-
gition of the eccentric sleeve 4 influences the
snguler position of the eccentric sleeve 4 through
the intermedisry of two peirs of external geer wheels
12,13 and 14,15, shown in fig.8 end £ig.9 of the
drewing, the geer wheels 13 snd 14 being mounted

on & common shefti 16 besring-mounted in the erm of
the crenkshefi 6.

The fifth mechenism operetes in the below-cdes-
cribed wey. During rotetion of the crenksheft 6
the eccentric sleeve 4 remesins et rest in relstion
to the crenksheft b, whereby tne kinemstic crenk-
throw R is unverisble end results fror the orede-

termined engle ¢Xo, &s shown in fig.l5 of the dra-
winge.

Exemple of reslisetion VII. Tne crsnk mecha-
nism shown in fig.l, fig.?2 end fig.3 of the drewing,
comprises 2 piston 1 connected with ¢ connecting-
-rod 2 by meens of e piston pin 3. Besides, it com-
prises sn ecceniric sleeve 4 being sn intermediste
element between the connecting-rod journel 5 of

30 the crenksheft 6 end the big end of the connecting-rod
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2. Tne 8xis of the internel hole of the sleeve 4
'is moved in reletion to the exie of the externsl

cylindriesl surface of the sleeve 4 by the eccen-

tric size & equsl to 4.5% of the crenkthrow R of
5 the cranksheft 6.

The control mechsnism 10 of the enguler po-
sition of the eccentric sleeve 4, o8 shown in fip,6
of the drswing, csuses p definite position of the
exis 11 of the sleeve 4, expressed by the angle

10 %o & 1200, in relstion to the crankthrew R of the
crenksheft 6, determined et such e position of the
crenkihrow R in which the piston 1 is most distent
from the crenkshsft €.

7 The control mechenism 10 ox the enguler posi-
15tion of the eccentric sleeve 4 influences tne an-
guler position of the eccentric sleeve 4 through
the intermediary of 8 psir of geesr wheels 17 end
1z, snown in fig.ll end fif.12 of the drawing. The

geer wheel 17 of seid pair is of externsl gesr, end
20the geer wheel 18 is of internel geer.

Tne seventh mechsnism cperetes in the belov-
described wsy. During rotation of the crenksheft
b the eccentric sleeve 4 remsins st rest in rela-
tion to the crsnkshsft 6, wheraby the crenkthrow

2sR is unverisble snd results from the predetermi-
ned engle CLO, #c shown in fig.15 of the drewing.

Sxemple of reslisstion VIII. The crank meche-
nism shown in fig.l, fig.2 end fig.3 of the dre-
wing comprises & picton 1 connected with e con-

30necting rod 2 by meens of & picton pin 3. Besides,
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it comprises en eccentric sleeve 4 being sn inter-
mediste element between the connecting-rod jour-
nel é of the crerksheft 6 end the big end of the
conne;ting-rod 2. The sxis of the internsl hole

of the sleeve 4 is moved in reletion to the sxis

of the externsl cylindricel surfece of the sleeve
4 by the eccentric size e equel to 8% of the crenk-
throw R of the crenksheft 6.

The control mechenism 10 of the engulsr poei-
tion of the eccentric sleeve 4, es shown in fig,6
of the drewing, ceuses & definite position of the
exis 11 of the sleeve 4, expressed by the engle
Xo = ldOo, in reletion to the crenkthrow R of tne
crenksheft €, determined ot such 2 position of the
crenkthrow R in which the piston 1 is most distent
from the crenksheft 0.

The control mechenism 10 of the enguler po-
sition of tne eccentric sleeve 4 influences the
enguler position of the eccentric sleeve 4 through
the intermediery of two veirs of geer wheels 19,20
ené¢ 21,22, shown in fig.13 end fig.14 of the drswing,
the wheel 22 being of internel gesr, and the wheels 20 end
21 being mounted on & common sheft 24 beering-roun-
ted in the erm of the crenksheft 6.

The eighth mechsnism operstes in the below-
Cescribed way. During rotstion of the crenksheft [
tne eccentric sleeve 4 rems8ins at rest in relstion
to the crenksheft o, whereby the kinemstic crenktnrow
R is unvarisble &ud resultis from the pnredetermined

sngle oo, es shown in fig,15 of the drewing.
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Pgient cleims

1. Crenk mechanism of the internel combustion piston
engine with verisble crsnkthrow, provided with a
piston connected with & connecting-rod by means of
e piston pin, #nd with a crenkshsfi, cherecterized
in thst it comprises &n eccentric sleeve (4) being
an intermedieste element between the connecting-rod
journsl (5) of the crsnksheft (6) end the big end
of the connecting-rod (2), tne exis of the inter-
nel hole of the sleeve (4) being moved in relestion
to the 8xis of the externsl cylindricsl surface
of the sleeve (4) by the eccentric size (e) which
is greater than zero and smaller than or equal to 30%
of the crankthrow (R) of the crankshaft (6).

2. Mecnsnism sccording to cleim 1, chserecterized in
thst the eccentric sleeve (4) is connected with »
driving gesr provided with a control mechenism (]10)
of the enguler position of tie eccentric sleeve (4)
by a definite sngle (o{0) in reletion to the crank-
throw (R) of the crenksheft ((), determined st such
e position of the crenkthrow (R) in which the pis-
ton (1) is most distent from the crenksheft (6).

3. Mechenism sccording to clsim 2, cherscterized in
thet the driving geer consists of tne first peir
of externsl geer wneele (7,¥), the first wheel (1)
being coupled with the eccentric sleeve (4), end

the second geer wheel (8) being coupled with the
crenksheft (6).
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4, Mechenisr eccording to clsim 2, cherecterized in
that the driving gesr consistis of the first peir
end the second peir of externel geer wheels (12,
13) snd (14,15), whereby the first wheel (12) of
the first peir is coupled with the eccentric glee-
ve (4), snd the second wheel (15) of the second
peir is coupled with the crenksheft (6), end the
second geer wheel (13) of the first peir end the
first gesr wheel (14) of the second peir esre moun-
ted on & common sheft (16) beering-mounted in the
srm of the cranksheft (6).

5. Mechsnism sccording to cleim 2, cherscterized in
thet the driving gesr consiests of 2 peir of gesr
wheels (17,18), the first geer wheel (17), of ex-
ternal geer, begng coupled with the eccentric slee-
ve (4), snd the second geer wheel (18), of internsel
gesr, being coupled with the cranksheft (6).

t. Mechenism eccording to cleir 2, cheracterized in
thet tne driving gesr consiste of the first peir
of externsl gesr wheels (19,20) end the second peir
of gear wneels (21,22), the first wheel (19) of
the first peir being coupled with the eccentric
sleeve (4), snd the second wheel (22) of the se-
cond peir, of internal geer, being coupled with
the crenksheft (6), end the second wnee} (20) of
the first peir end the first wheel of the second
peir (21) being mounted on e common second sheft
(24) besring-mounted in the srm of the crenksheft
(6) .

7+ Mechsnism sccording to clseim 1, cherecterized in
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thet the eccentric sleeve (4) hes the engulsr ve-
locity (@ m) in relstion to the connecting-rod
journsl (5) of the crenksheft (6) within the ren-

5 geof ¥#1/260 up to *¢) , where (O is the ve-
locity of the crsnkshsft (6).
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