
(19) United States 
US 20020000038A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0000038 A1 
MATUURA et al. (43) Pub. Date: Jan. 3, 2002 

(54) METHOD FOR MANUFACTURING A 
CYLINDER FOR INTERNAL COMBUSTION 
ENGINE 

(76) Inventors: FUJIHIRO MATUURA, 
KANAGAWA (JP); MOTOSHIGE 
KITAZAWA, TOKYO (JP) 

Correspondence Address: 
BALER & BOTTS 
30 ROCKEFELLER PLAZA 
NEW YORK, NY 101120228 

( * ) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/437,874 

(22) Filed: Nov. 10, 1999 

(30) Foreign Application Priority Data 

Nov. 10, 1998 (JP) ..................................... .. 318973/1998 

Publication Classi?cation 

(51) Im. c1? . ............... .. B23P 17/00 

(52) Us. 01. ......................................... ..29/888.06;29/423 

(57) ABSTRACT 

A method of manufacturing a cylinder for an internal 
combustion engine, Which is manufactured by a process 
Wherein a raW cylinder body having an insert core left 
remained therein is obtained using an insert core comprising 
a cylindrical body having almost the same outer diameter as 
the diameter of bore of the cylinder, and a scavenging 
port-forming portion projecting radially outWard from the 
cylindrical body and having almost the same cross-sectional 
con?guration as that of the scavenging port, the cylinder 
bore of the raW cylinder body thus obtained is then subjected 
to a boring to remove the cylindrical portion of the insert 
core, and the scavenging port-forming portion of the insert 
core Which is left remained in the raW cylinder body is 
removed by making use of a press. 
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FIG.3 
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FIG.5 
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METHOD FOR MANUFACTURING A CYLINDER 
FOR INTERNAL COMBUSTION ENGINE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method for 
manufacturing a cylinder for an internal combustion engine 
such as a small air-cooled tWo-stroke gasoline engine Which 
is suited for use in a portable Working machine, and in 
particular to a method Which enables an undercut portion of 
the cylinder such as a scavenging port to be rationally 
formed at the occasion of manufacturing the cylinder by 
means of a die casting method such as a high-pressure die 
casting method. 

[0002] Asmall air-cooled tWo-stroke gasoline engine to be 
used in a portable poWer Working machine is, as seen for 
instance from Japanese Patent Unexamined Publication 
SSS-155114, generally formed of an aluminum alloy and 
constituted by an integral body consisting of a main body 
having a cylinder bore for alloWing a piston to be ?tted 
therein, a head portion provided With a squish dome-shaped 
combustion chamber Which is formed therein, and a plural 
ity of cooling ?ns Which are proj ectingly formed all over the 
outer Wall of the integral body. 

[0003] The cylinder bore is provided With an air-fuel 
mixture inlet port and also With an exhaust port, Which are 
to be closed or opened by the movement of the piston, these 
air-fuel mixture inlet port and exhaust port being disposed to 
face to each other and to disagree in level from each other. 
A plurality of holloW scavenging passages, each being 
spaced aWay from these air-fuel mixture inlet port and 
exhaust port by an angle of 90 degrees and having an inner 
Wall of predetermined thickness, are formed along With the 
cylinder bore. The doWnstream end portion (upper end 
portion) of each holloW scavenging passage is constituted by 
a scavenging port, thereby providing a pair of scavenging 
ports disposed opposite to each other, Which are designed to 
be opened or closed by the movement of the piston and are 
inclined someWhat upWard in the direction opposite to the 
exhaust port of the cylinder bore. 

[0004] The cylinder disclosed in the aforementioned J apa 
nese Patent Unexamined Publication SSS-155114 is a so 
called binary ?uid scavenging type cylinder Where a pair of 
scavenging ports are symmetrically formed With respect to 
the longitudinal section taken along the middle of the 
exhaust port. Additionally, a so-called quaternary ?uid scav 
enging type cylinder Where a pair of scavenging ports are 
additionally provided thereWith is also knoWn (see Japanese 
Patent Application H10-203750 Which belongs to the same 
assignee as that of the present application). 

[0005] As for the type of the scavenging passage, there are 
knoWn a holloW scavenging passage provided With an inner 
Wall as shoWn in Japanese Patent Unexamined Publication 
SSS-155114, a scavenging passage having no inner Wall (the 
side facing the cylinder bore is opened) or a scavenging 
passage provided With a half-Wall having a predetermined 
thickness as disclosed in Japanese Patent Application H10 
203751 Which belongs to the same assignee as that of the 
present application Wherein the scavenging passage is pro 
vided at a loWer portion thereof With an opening extending 
in the longitudinal direction of the scavenging passage While 
leaving the half-Wall at an upper portion thereof so as to 
alloW an air-fuel mixture being introduced into the scaveng 

Jan. 3, 2002 

ing port from the crank chamber via the scavenging passage 
to be contacted With the skirt portion of the piston. 

[0006] In the method of manufacturing a cylinder pro 
vided With an inner Wall-type (or a half-Wall-type) holloW 
scavenging passage in particular among the aforementioned 
cylinders for a tWo-stroke internal combustion engine by 
means of a die casting method such as a high-pressure die 
casting method Which enables cast moldings of high dimen 
sional precision to be produced at loW cost, the scavenging 
port portion of the scavenging passage Which constitutes an 
undercut portion in the casting of the cylinder is generally 
formed by a method Wherein a raW cylinder body is cast 
molded With the scavenging port portion (constituting an 
undercut portion) thereof being left closed, and thereafter, 
the closed scavenging port portion is cut out by mechanical 
means (see Japanese Patent Unexamined Publication S58 
155114), since a collapsible core cannot be employed under 
a high pressure. 

[0007] In the case of the aforementioned method to cut out 
a scavenging port by mechanical means after the casting of 
raW cylinder body hoWever, since the space alloWing a 
cutting tool to be inserted into a Working portion is very 
narroW, it is very dif?cult to perform the mechanical Work 
ing and to enhance the Working precision of the scavenging 
port. Since the performance of an engine, in particular, a 
tWo-stroke internal combustion engine is greatly in?uenced 
by the siZe and con?guration of the scavenging port as Well 
as by the Working precision thereof, the aforementioned 
problem is very important. 

[0008] It may be conceivable to manufacture a cylinder 
provided With an inner Wall-type holloW scavenging passage 
by means of a die casting method employing an insert core 
to be inserted into the scavenging port portion. In this case 
hoWever, since the inserted part is left in the cast product, the 
heat conductivity of the product is deteriorated and at the 
same time, various problems such as the deformation or 
peeling of the inserted part may be caused to occur. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The present invention has been made to overcome 
the aforementioned problems, and therefore an object of the 
present invention is to provide a method for manufacturing 
a cylinder for an internal combustion engine, Which makes 
it possible to manufacture the cylinder by means of a die 
casting method such as a high-pressure die casting method 
at loW cost and in high precision Without raising problems 
such as the deterioration of heat conductivity or the defor 
mation or peeling of the inserted part. 

[0010] With a vieW to realiZe the aforementioned object, 
the present invention provides a method of manufacturing a 
cylinder for an internal combustion engine, Which is directed 
to the manufacture of a cylinder provided With an inner 
Wall-type holloW scavenging passage having a scavenging 
port to be opened or closed by the movement of piston, the 
method being featured essentially in that the cylinder is 
manufactured by means of a die casting method using an 
insert core comprising a cylindrical body having substan 
tially the same outer diameter as the diameter of bore of the 
cylinder desired to obtain, and a scavenging port-forming 
portion projecting radially outWard from the cylindrical 
body and having substantially the same cross-sectional 
con?guration as that of the scavenging port. 
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[0011] According to a preferable embodiment of the 
method according to the present invention, the cylinder is 
manufactured by a process Wherein the insert core is exter 
nally attached to a bore-core die, the resultant casting die is 
then employed to cast-mold a raW cylinder body With the 
insert core being left remained therein, the cylinder bore of 
the resultant raW cylinder body is then bored to remove a 
cylindrical portion of the insert core, and the scavenging 
port-forming portion of the insert core Which is left 
remained in the raW cylinder body is removed by making use 
of a press, etc. 

[0012] According to a more preferable embodiment of the 
present invention, a parting agent is coated or plated on the 
outer surface of at least the scavenging port-forming portion 
of the insert core, thereby forming a mold-releasing layer 
prior to the step of die casting. 

[0013] On the other hand, the insert core according to the 
present invention that can be employed in the aforemen 
tioned manufacturing method is featured in that it comprises 
not only a cylindrical body having substantially the same 
outer diameter as the diameter of bore of the cylinder desired 
to obtain, but also a scavenging port-forming portion pro 
jecting radially outWard from the cylindrical body and 
having substantially the same cross-sectional con?guration 
as that of the scavenging port. 

[0014] According to a preferable embodiment of the 
present invention, the insert core is formed as an integral 
body by means of a die casting method using, as a raW 
material, the same kind of aluminum alloy as that of the 
cylinder desired to obtain, and a parting agent is coated or 
plated on the outer surface of the insert core thereby to form 
the mold-releasing layer. 

[0015] As for the material for the insert core, it is not 
limited to the aforementioned aluminum alloy, but any other 
iron family metals can be employed. If the same kind of 
aluminum alloy as that of the cylinder is employed as a 
material for the insert core, the content of an additive such 
as silicon in the insert core may be increased larger than that 
of the cylinder, thereby preventing the generation of a fusion 
bonding betWeen the insert core and the cylinder. 

[0016] As for the parting agent to be coated or plated on 
the outer surface of the insert core, chromium, nickel, 
carbon, etc can be employed. The coating or plating of these 
parting agents may be performed using an electrolytic 
plating or a vapor deposition, thus forming a mold-releasing 
layer. 

[0017] According to a preferred embodiment of the 
method of manufacturing a cylinder for an internal combus 
tion engine by making use of an insert core of the present 
invention, it is possible, due to the employment of the insert 
core, to utiliZe a high-pressure die casting method Which 
enables to obtain a cast product of high dimensional preci 
sion. Additionally, since the cylindrical portion of the insert 
core can be removed by Way of a rough boring of the 
cylinder bore after the die casting, and since the scavenging 
port-forming portion of the insert core that cannot be 
removed by the rough boring can be removed by making use 
of a press after the die casting, it is possible to make the 
resultant product completely free from any inserted part. As 
a result, a cylinder can be manufactured in higher precision 
and at loWer cost as compared With the conventional method 
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of cutting out the scavenging port portion by mechanical 
means after die casting or With the conventional manufac 
turing method by means of die casting Where an insert core 
to be inserted into the scavenging port portion is employed. 
At the same time, the aforementioned problems of the 
deterioration of heat conductivity, and the deformation or 
peeling of the inserted part due to the remnant of the inserted 
part in the cast product (cylinder) can be prevented to occur. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0018] FIG. 1 is a longitudinal sectional vieW illustrating 
one embodiment of an insert core to be employed in the 
manufacturing method according to the present invention; 

[0019] 
FIG. 1; 

[0020] 
FIG. 1; 

[0021] FIG. 4 is a longitudinal sectional vieW illustrating 
a state Where the insert core shoWn in FIG. 1 is set in 
position in the bore-core die; 

FIG. 2 is a plan vieW of the insert core shoWn in 

FIG. 3 is a side vieW of the insert core shoWn in 

[0022] FIG. 5 is a longitudinal sectional vieW for illus 
trating the die casting process Where the insert core shoWn 
in FIG. 1 and the bore-core die are employed; 

[0023] FIG. 6 is a longitudinal sectional vieW for illus 
trating a rough boring process for removing the cylindrical 
portion of the insert core, Which can be effected by the rough 
boring of the cylinder bore of a raW cylinder body produced 
by a die casting process shoWn in FIG. 5; 

[0024] FIG. 7 is a longitudinal sectional vieW for illus 
trating a step of removing the scavenging port portion of the 
insert core by making use of a press, the scavenging port 
portion being left remained in the cylinder after the rough 
boring shoWn in FIG. 6; and 

[0025] FIG. 8 is a longitudinal sectional vieW for illus 
trating a cylinder for a small air-cooled tWo-stroke gasoline 
engine, Which can be manufactured by the method of 
manufacturing the cylinder according to the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] The present invention Will be further explained 
With reference to one embodiment of the method of manu 
facturing a cylinder for an internal combustion engine 
according to the present invention 

[0027] The cylinder for an internal combustion engine, 
Which can be manufactured by the method according to this 
embodiment is a cylinder 1 for a small air-cooled tWo-stroke 
gasoline engine as shoWn in FIG. 8, Which can be employed 
in a portable poWer Working machine. 

[0028] This cylinder 1 is formed of an aluminum alloy and 
comprises an integral body consisting of a main body 2 
having a cylinder bore 10 for alloWing a piston 60 to be ?tted 
therein, a head portion 3 provided With a squish dome 
shaped combustion chamber 4 Which is formed therein, and 
a plurality of cooling ?ns 9 Which are formed all over the 
outer Wall of the integral body. 
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[0029] The cylinder bore 10 is provided With an air-fuel 
mixture inlet port 11 and With an exhaust port 12, Which are 
to be closed or opened by the movement of the piston 60, 
these inlet port 11 and exhaust port 12 being disposed to face 
to each other and to disagree in level from each other. TWo 
pairs of holloW scavenging passages 14 and 15 (shoWn by a 
phantom line in FIG. 2), each being spaced aWay from the 
inlet port 11 and exhaust port 12 by an angle of 90 degrees 
are formed along With the cylinder bore 10. Namely, the 
cylinder 1 in this case is a so-called quaternary ?uid scav 
enging type cylinder Where tWo pairs of scavenging ports are 
symmetrically formed With respect to the longitudinal cross 
section section F taken along the middle of the exhaust port 
12 (see Japanese Patent Application H10-203750 Which 
belongs to the same assignee as that of the present applica 
tion). 
[0030] The doWnstream end portion (upper end portion) of 
each holloW scavenging passage 14 or 15 is constituted by 
a scavenging port 16 or 17, thereby providing tWo pairs of 
scavenging ports 16 and 17 disposed opposite to each other 
(shoWn by a phantom line in FIG. 2 shoWing a plan vieW of 
the insert core 30 as explained beloW), Which are designed 
to be opened or closed by the movement of the piston 60 and 
are inclined someWhat upWard in the direction opposite to 
that of the exhaust port 12 (in the direction of the air-inlet 
port 11) of the cylinder bore 10. 

[0031] The scavenging passages 14 are respectively pro 
vided With a half Wall, so that, as shoWn in Japanese Patent 
Application H10-203751, each scavenging passage is pro 
vided at a loWer portion thereof With an opening 21 extend 
ing in the longitudinal direction of the scavenging passage 
and positioned beloW a half Wall 18 as shoWn in FIG. 8 or 
With an opening 22 (FIG. 2) positioned beloW a half Wall 19 
(not shoWn in FIG. 8), While leaving the half-Walls 18 and 
19 at an upper portion thereof so as to alloW an air-fuel 
mixture being introduced into the scavenging port from the 
crank chamber via the scavenging passage to be contacted 
With the skirt portion of the piston. These half-Walls 18 and 
19 in this case are respectively constructed to have the same 
inner diameter as that of the cylinder bore 10 and a prede 
termined thickness. 

[0032] In the manufacturing method according to this 
embodiment, an insert core 30 as shoWn in FIGS. 1 to 3 can 
be employed. Namely, this insert core 30 comprises a 
cylindrical body 32 having substantially the same outer 
diameter as the diameter of bore of the cylinder 1 desired to 
obtain, and tWo pairs of scavenging port-forming portions 
36 and 37, each pair being positioned opposite to each other, 
projecting radially outWard from the cylindrical body 32 and 
having substantially the same cross-sectional con?guration 
as that of the scavenging ports 16 and 17. This insert core 30 
also comprises an insertion hole 33 positioned at loWer end 
portion of the cylindrical body 32 in alignment With the 
longitudinal section F Which is spaced aWay from the 
scavenging port-forming portions 36 and 37 by an angle of 
about 90 degrees, each insertion hole 33 having a diameter 
Which is increasingly enlarged toWard the outer Wall side of 
the insert core 30 thereby enabling it to alloW a boss 42 of 
truncated cone shape Which is attached to the distal end 
portion of an exhaust port core 40 to be ?tted therein as 
shoWn in FIG. 3. 

[0033] By the Way, the height Hi of the cylindrical body 32 
(FIG. 1) is made slightly loWer than the height Ha from the 
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top of the cylinder bore 10 to the loWer end of the scaveng 
ing ports 16 (see FIG. 7 to be explained hereinafter). 

[0034] Further, as shoWn in FIG. 1, the upper surfaces 36a 
and 37a and loWer surfaces 36b and 37b of these tWo pairs 
of scavenging port-forming portions 36 and 37 are inclined 
upWard, as vieWed from the distal end portion to the 
proximal end portion thereof (the cylindrical body 32 side), 
by an angle of 0t (for example, 13°) and an angle of [3 (for 
example, 15°) respectively With respect to the horiZontal 
plane, the distal end portions of these scavenging port 
forming portions 36 and 37 being slightly fanned out. 

[0035] Additionally, the outer surface of the insert core 30 
is entirely covered With a mold-releasing layer 38 Which is 
formed by coating or plating a parting agent such as chro 
mium or nickel (see FIG. 1). 

[0036] The application of this mold-releasing layer 38 
may be generally limited to the outer surface of the scav 
enging port-forming portions 36 and 37. HoWever, in vieW 
of preventing the surface portion of the cylinder bore 10 
from being torn off at the occasion of cutting off the 
cylindrical portion 32 of the insert core 30 as discussed 
beloW, it is more advisable to form the mold-releasing layer 
38 all over the entire outer surface of the insert core 30 as 
mentioned above. 

[0037] In the manufacture of the cylinder 1 by making use 
of the aforementioned insert core 30, the insert core 30 is at 
?rst set in position over a bore-core die 50 as shoWn in FIG. 
4, and the truncated cone shaped boss 42 Which is attached 
to the distal end portion of the exhaust port core 40 is 
inserted into the insertion hole 33 as shoWn in FIG. 3, 
thereby positioning the insert core 30 and preventing the 
insert core 30 from coming out of the bore-core die 50. 

[0038] The bore-core die 50 is an ordinary core die to be 
employed in a high pressure die casting method, and com 
prises a columnar bore insertion portion 52 on Which the 
cylindrical portion 32 of the insert core 30 is ?tted, a 
combustion chamber-forming portion 53 Which is formed 
contiguous With the upper portion of the bore insertion 
portion 52 and con?gured to correspond With the combus 
tion chamber 4 of the cylinder 1, a columnar loWer bore 
portion-forming portion 54 Which is formed contiguous With 
the loWer end of the bore insertion portion 52, a pair of 
scavenging passage-forming portions 55 (corresponding 
With the scavenging passages 14 shoWn in FIG. 8) Which are 
formed contiguous With the right and left sides of the loWer 
bore portion-forming portion 54, and another pair of scav 
enging passage-forming portions (not shoWn) Which corre 
sponds With the scavenging passages 15 not shoWn in FIG. 
8. 

[0039] The bore insertion portion 52 has an outer diameter 
Which is almost the same siZe as the inner diameter of the 
insert core 30 and a height Which is slightly higher than the 
height Hi of the insert core 30 but is almost the same as the 
height Ha from the top of the cylinder bore 10 to the loWer 
end of the scavenging ports 16 in the cylinder 1 (see FIG. 
7). 
[0040] On the other hand, the loWer bore portion-forming 
portion 54 has an outer diameter Which is larger than the 
outer diameter of the bore insertion portion 52 but is almost 
the same as the outer diameter of the insert core 30, thereby 
enabling it to receive and engage With the cylindrical portion 
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32 of the insert core 30. Further, a pair of scavenging 
passage-forming portions 55 (shown in FIG. 4) and another 
pair of scavenging passage-forming portions (not shoWn in 
FIG. 4) are respectively provided With cut-out portions 56 
(57) into Which the scavenging port-forming portions 36 and 
37 of the insert core 30 can be inserted and With cut-out 
portions 58 (59) Which correspond With the con?guration of 
the half Walls 18 and 19. The loWer bore portion-forming 
portion 54 is designed such that an air-fuel mixture inlet port 
core (not shoWn) having a con?guration corresponding With 
the inlet port 11 is to be set therein. 

[0041] After the insert core 30 is attached to the bore-core 
die 50, and the exhaust port core 40 and the inlet port core 
are positioned as mentioned above, a die casting by means 
of a high pressure die casting is performed as shoWn in FIG. 
5. Subsequently, the bore-core die 50 is WithdraWn to obtain 
a raW cylinder body 1‘ having the insert core 30 left therein 
as shoWn in FIG. 6. 

[0042] In this state, although the insert core 30 is closely 
adhered to the bore 10 of the raW cylinder body 1‘ thus 
obtained, there is no possibility of generating a fusion 
bonding betWeen these members due to the presence of the 
mold-releasing layer 38 Which has been formed in advance 
on the outer surface of the insert core 30. 

[0043] Thereafter, as shoWn in FIG. 7, the rough boring of 
the cylinder bore 10 of the raW cylinder body 1‘ is performed 
thereby to cut off and remove the cylindrical portion 32 of 
the insert core 30. In this occasion, an upper portion 10a of 
the cylinder bore 10 (an upper portion of the insert core 30) 
Which is slightly larger in diameter is also formed simulta 
neous With the removal of the insert core 30. 

[0044] Then, the scavenging port-forming portions 36 and 
37 of the insert core 30, Which are left remained in the raW 
cylinder body 1‘ are pushed out toWard the scavenging 
passageWays 14 and 15 by making use of press, etc. In this 
case, since the mold-releasing layer 38 is also formed in 
advance on the outer surfaces of the scavenging port 
forming portions 36 and 37 as mentioned above, and also 
since the scavenging port-forming portions 36 and 37 are 
formed in a slightly doWnWardly inclined manner and 
directed toWard the scavenging passages 14 and 15 While 
extending along the scavenging ports 16 and 17 Which are 
slightly fanned out, the scavenging port-forming portions 36 
and 37 can be relatively easily removed by applying a 
pushing force thereto from the cylinder bore 10 side by 
making use of the press, etc. 

[0045] Thereafter, the raW cylinder body 1‘ is subjected to 
a predetermined ?nishing treatment to obtain the cylinder 1 
as a product as shoWn in FIG. 8. 

[0046] According to the method of manufacturing a cyl 
inder 1 for a tWo-stroke internal combustion engine by 
making use of the insert core 30 of this embodiment, it is 
possible, due to the employment of this insert core 30, to 
utiliZe a high-pressure die casting method Which enables to 
obtain a cast product of high dimensional precision at loW 
cost. Additionally, since the cylindrical portion 32 of the 
insert core 30 can be removed by Way of a rough boring of 
the cylinder bore 10 after the die casting, and since the 
scavenging port-forming portions 36 and 37 of the insert 
core 30 that cannot be removed by the rough boring can be 
removed by making use of a press after the die casting, it is 
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possible to make the resultant product (cylinder) completely 
free from any inserted part. As a result, the cylinder can be 
manufactured in higher precision and at loWer cost as 
compared With the conventional method of cutting out the 
scavenging port portion by mechanical means after die 
casting or With the conventional manufacturing method by 
means of die casting Where an insert core to be inserted into 
the scavenging port portion is employed. At the same time, 
the problems of the deterioration of heat conductivity, and 
the deformation or peeling of the inserted part due to the 
remnant of the inserted part in the cast product (cylinder) can 
be prevented to occur. 

[0047] While in the foregoing one embodiment of the 
present invention has been explained in details for the 
purpose of illustration, it Will be understood that the con 
struction of the device can be varied Without departing from 
the spirit and scope of the invention as claimed in the 
folloWing claims. 

[0048] It Will be clear from the foregoing description that 
since an insert core comprising a cylindrical body having 
substantially the same outer diameter as the diameter of bore 
of the cylinder desired to obtain, and a scavenging port 
forming portion having substantially the same cross-sec 
tional con?guration as that of the scavenging port is 
employed in the method of manufacturing a cylinder for a 
tWo-stroke internal combustion engine, it is possible to 
utiliZe a high-pressure die casting method Which enables to 
obtain a cast product of high dimensional precision at loW 
cost. Additionally, since the cylindrical portion of the insert 
core can be removed by Way of a boring of the cylinder bore 
after the die casting, and since the scavenging port-forming 
portions of the insert core that cannot be removed by the 
boring can be removed by making use of a press after the die 
casting, it is possible to make the resultant product (cylinder) 
completely free from any inserted part. 

[0049] As a result, the cylinder can be manufactured in 
high precision and at loW cost, and at the same time, the 
problems of the deterioration of heat conductivity, and the 
deformation or peeling of the inserted part due to the 
remnant of the inserted part in the cast product (cylinder) can 
be prevented to occur. 

1. In a method of manufacturing a cylinder for an internal 
combustion engine, Which is provided With an inner Wall 
type holloW scavenging passage having a scavenging port to 
be opened or closed by the movement of a piston, the 
improvement Wherein; 

the cylinder is manufactured by means of a die casting 
method using an insert core comprising a cylindrical 
body having substantially the same outer diameter as 
the diameter of bore of the cylinder desired to obtain, 
and a scavenging port-forming portion projecting radi 
ally outWard from said cylindrical body and having 
substantially the same cross-sectional con?guration as 
that of said scavenging port. 

2. The method of manufacturing a cylinder for an internal 
combustion engine according to claim 1, Wherein said die 
casting is performed after attaching said insert core to a 
bore-core die, thereby obtaining a raW cylinder body With 
said insert core being left remained therein, the cylinder bore 
of said raW cylinder body is bored to remove a cylindrical 
portion of the insert core, and the scavenging port-forming 
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portion of said insert core Which is left remained in said raW 
cylinder body is removed by making use of a press. 

3. The method of manufacturing a cylinder for an internal 
combustion engine according to claim 1 or 2, Wherein a 
parting agent is coated or plated on the outer surface of at 
least the scavenging port-forming portion of said insert core, 
thereby forming a mold-releasing layer prior to the step of 
die casting. 

4. An insert core to be employed in a method of manu 
facturing a cylinder for an internal combustion engine, 
Which is provided With an inner Wall-type holloW scaveng 
ing passage having a scavenging port to be opened or closed 
by the movement of a piston by means of die casting, said 
insert core is featured in that it comprises; 

a cylindrical body having substantially the same outer 
diameter as the diameter of bore of the cylinder desired 
to obtain; and 

a scavenging port-forming portion projecting radially 
outWard from the cylindrical body and having substan 
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tially the same cross-sectional con?guration as that of 
the scavenging port. 

5. The insert core according to claim 4, Wherein said insert 
core is formed as an integral body by means of a die casting 
method using, as a raW material, an aluminum alloy. 

6. The insert core according to claim 4 or 5, Wherein a 
parting agent is coated or plated on the outer surface of said 
insert core thereby to form a mold-releasing layer. 

7. A cylinder for an internal combustion engine, Which is 
manufactured by a process Wherein a raW cylinder body 
having an insert core left remained therein is obtained by 
means of die casting after attaching the insert core as 
claimed in any one of claims 4 to 6 to a bore-core die, the 
cylinder bore of said raW cylinder body is subjected to a 
boring to remove the cylindrical portion of said insert core, 
and the scavenging port-forming portion of said insert core 
Which is left remained in said raW cylinder body is removed 
by making use of a press. 


