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FIG. 8
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APPARATUS AND METHOD FOR
ASSEMBLING AN ENGINE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2022-0003814 filed in
the Korean Intellectual Property Office on Jan. 11, 2022, the
entire contents of which are incorporated herein by refer-
ence.

BACKGROUND

(a) Field

[0002] The present disclosure relates to an apparatus and
a method for assembling an engine. More particularly, the
present disclosure relates to an apparatus and a method for
assembling an engine capable of automating assembly of a
pump sprocket, a cam sprocket, an auto tensioner, an engine
belt, and the like, to the engine.

(b) Description of the Related Art

[0003] In general, in order to produce a single vehicle, it
goes through various processes are employed from selection
of materials to mass production.

[0004] For such processes, efforts are being made to
produce many products in a short time by introducing an
automation system in line with the trend of factory automa-
tion.

[0005] On the other hand, the engine belt used in the
engine module of the vehicle is a power transmission means
to drive engine parts and accessories, such as a cam sprocket
and a water pump, by the power of the crank sprocket when
the engine is driven.

[0006] The tension of the engine belt should be maintained
constant during the long-term operation of the engine.
[0007] For such a purpose, an auto tensioner, that is, a
tension adjusting device for adjusting the tension of the
engine belt, is typically employed at the engine belt side
located in the longest section between the sprockets.

[0008] Since the auto tensioner for the engine belt keeps
the engine belt in a tension state, the desired best engine
condition may be maintained by preventing the engine
power loss against the lapse of time.

[0009] Typically, the engines to which the auto tensioner
is applied are manually assembled by workers using a
manual jig.

[0010] The assembly of the engine is briefly summarized
as follows.
[0011] After the engine is mounted on a fixing jig and a

fixing pin of the auto tensioner is removed, a cam sprocket
is bolted to the engine using a cam sprocket jig.

[0012] Then, the auto tensioner is fully fastened to the
engine, and the crank sprocket is bolted to the engine using
the crank sprocket jig.

[0013] While rotating the crankshaft installed in the
engine, the position of the auto tensioner is checked.
[0014] At this time, if necessary, the torque of the auto
tensioner bolt may be released, and the above operation may
be repeated.
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[0015] Therefore, it may be understood that it is advanta-
geous to research and develop a technology capable of
automatically assembling of the engine to which the auto
tensioner is applied.

[0016] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the present disclosure, and therefore it
may contain information that does not form the prior art that
is already known to a person of ordinary skill in the art.

SUMMARY

[0017] The present disclosure provides an apparatus and a
method for assembling an engine capable of automating an
engine assembly process to improve productivity.

[0018] An apparatus for assembling an engine according
to an embodiment includes an engine jig configured to load
the engine. In particular, a pump sprocket, a cam sprocket,
an auto tensioner, and an engine belt are preliminarily
mounted on the engine. The apparatus for assembling an
engine further includes: a pump sprocket fastening unit
disposed on a first die disposed on a first side of the engine
jig. The pump sprocket fastening unit is configured to clamp
and fully fasten the pump sprocket in order to fixedly mount
the pump sprocket preliminarily mounted to the engine. The
apparatus further includes: a cam sprocket fastening unit
which is disposed on the first die and configured to clamp,
rotate, and fully fasten the cam sprocket in order to fixedly
mount the cam sprocket preliminarily mounted to the
engine. The apparatus further includes an auto tensioner
fastening unit which is disposed on the first die and config-
ured to clamp, rotate, and fully fasten the auto tensioner in
order to fixedly mount the auto tensioner preliminarily
mounted to the engine.

[0019] The pump sprocket fastening unit may include a
slot head mounted on a first housing fixed to the first die and
configured to fix the pump sprocket by being inserted into a
slot formed on the pump sprocket. The pump sprocket
fastening unit may include a pump sprocket nut runner fixed
to the first die and configured to engage a bolt to a bolt hole
formed in a central portion of the pump sprocket.

[0020] The slot head may be mounted on the first housing
through a first cushion member. The first cushion member
may be compressed when connected to the pump sprocket.
[0021] The cam sprocket fastening unit may include a tool
head mounted on a second housing fixed to the first die and
capable of being inserted into a plurality of tool holes
formed in the cam sprocket at a preset interval, and a cam
sprocket nut runner configured to engage a bolt to a plurality
of fastening holes formed alternatingly with respect to the
plurality of tool holes.

[0022] The tool head may be rotatably mounted on the
second housing through a ball bearing.

[0023] The auto tensioner fastening unit may include an
eccentric portion mounted on a third housing fixed to the
first die and configured to contact an exterior surface of an
eccentric pin of the auto tensioner to eccentrically moves the
eccentric pin, and an auto tensioner nut runner configured to
engage a bolt to the eccentrically moved auto tensioner.
[0024] The eccentric portion may be connected to a gear
portion operated by a cylinder, and an operation amount of
the eccentric portion may be adjusted by a stopper config-
ured on a frontal end of the gear portion.

[0025] The gear portion may include a pinion gear
engaged to the eccentric portion, and a rack gear connected
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to the pinion gear and an operation shaft of the cylinder to
rotate the pinion gear by the cylinder.

[0026] An apparatus for assembling an engine according
to an embodiment may further include a cam sprocket
locking unit disposed adjacent to the cam sprocket fastening
unit and configured to lock the cam sprocket loaded to the
cam sprocket fastening unit.

[0027] A cam sprocket locking unit may be mounted on
the first die and configured to pressurize and fix the cam
sprocket.

[0028] An apparatus for assembling an engine according
to an embodiment may further include a fixing plate con-
figured on a second die disposed on a second side of the
engine jig. The fixing plate is configured to fix the engine in
a vertical direction when the engine is loaded to the engine
jig.

[0029] An apparatus for assembling an engine according
to an embodiment may further include a phase adjustment
unit disposed below the fixing plate and mounted on the
second die. The phase adjustment unit is configured to adjust
the phase of crankshaft disposed on a lower side of the
engine.

[0030] The phase adjustment unit may include a crank
head rotatably mounted on a third housing fixed to the
second die through rotation shaft, and connected to a crank
pin of the crankshaft. The phase adjustment unit may further
include a second cushion member fitted with the rotation
shaft while being connected to the crank head, and config-
ured to be compressed when the crank head is connected to
the crankshaft. The phase adjustment unit may further
include a position detection sensor mounted on the rotation
shaft and configured to check a position of the crankshaft.
[0031] A pin receiving recess configured to receive the
crank pin may be formed in the crank head.

[0032] An exemplary method of assembling an engine
includes assembling a pump sprocket, a cam sprocket, an
auto tensioner, and engine belt to the engine. In particular,
the method includes loading the engine on an engine jig.
Here, the engine is preliminarily mounted with the pump
sprocket, the cam sprocket, the auto tensioner, and the
engine belt. The method further includes: operating a first
die toward the engine jig to connect a pump sprocket
fastening unit to the pump sprocket, connect a cam sprocket
fastening unit to the cam sprocket, and connect an auto
tensioner fastening unit to the auto tensioner. The method
further includes: fully fastening the pump sprocket by the
pump sprocket fastening unit, fully fastening the cam
sprocket by the cam sprocket fastening unit, and fully
fastening the auto tensioner by the auto tensioner fastening
unit.

[0033] The fully fastening of the pump sprocket may
include fixing the pump sprocket by insertion of a slot head
of the pump sprocket fastening unit into a slot of the pump
sprocket, while a first cushion member of the pump sprocket
fastening unit is being compressed, and engaging a bolt to a
bolt hole of the pump sprocket by a pump sprocket nut
runner.

[0034] The fully fastening of the cam sprocket may
include rotating the cam sprocket to a preset angle by a tool
head of the cam sprocket fastening unit inserted into a tool
hole of the cam sprocket, and engaging a bolt to a fastening
hole of the cam sprocket by a cam sprocket nut runner.
[0035] The fully fastening of the auto tensioner may
include eccentrically moving the eccentric pin by a preset
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angle by an exterior surface of an eccentric pin of the auto
tensioner contacting an eccentric portion of the auto ten-
sioner fastening unit, and engaging a bolt to the eccentrically
moved auto tensioner by an auto tensioner nut runner.
[0036] In another embodiment, the method may further
include, after the loading the engine on an engine jig,
operating a second die toward the engine jig, and fixing the
engine in a vertical direction by a fixing plate, and adjusting
a phase of a crankshaft by a phase adjustment unit mounted
on the second die.

[0037] According to an apparatus and a method for assem-
bling an engine according to an exemplary embodiment, the
engine assembly process may be automated, and thereby
productivity may be improved.

[0038] In addition, owing to the automated engine assem-
bly process, the number or required workers may be
reduced, and inferiority rate may be minimized.

[0039] In addition, assembly deviation may be removed,
and uniform assembly quality may be secured.

[0040] Other effects that may be obtained or are predicted
by an exemplary embodiment are explicitly or implicitly
described in a detailed description of the present disclosure.
That is, various effects that are predicted according to an
exemplary embodiment are described in the following
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] In order that the disclosure may be well under-
stood, there are now described various forms thereof, given
by way of example, reference being made to the accompa-
nying drawings, in which:

[0042] FIG. 1is a schematic diagram of an engine module
assembled by an apparatus and a method for assembling an
engine according to an exemplary embodiment;

[0043] FIG. 2 is an entire schematic diagram of an appa-
ratus for assembling an engine according to an exemplary
embodiment;

[0044] FIG. 3 is a front view of a device seated on a first
die applied to an apparatus for assembling an engine accord-
ing to an exemplary embodiment;

[0045] FIG. 4 is a schematic diagram of a pump sprocket
fastening unit applied to an apparatus for assembling an
engine according to an exemplary embodiment;

[0046] FIG. 5 is a schematic diagram of a cam sprocket
fastening unit applied to an apparatus for assembling an
engine according to an exemplary embodiment;

[0047] FIG. 6 is a schematic diagram of an auto tensioner
fastening unit applied to an apparatus for assembling an
engine according to an exemplary embodiment;

[0048] FIG. 7 is a schematic diagram of a phase adjust-
ment unit applied to an apparatus for assembling an engine
according to an exemplary embodiment; and

[0049] FIG. 8 is a flowchart showing a method for assem-
bling an engine according to an exemplary embodiment.
[0050] The drawings described herein are for illustration
purposes only and are not intended to limit the scope of the
present disclosure in any way.

DETAILED DESCRIPTION

[0051] The present disclosure is described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the present disclosure are
shown. As those having ordinary skill in the art would
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realize, the described embodiments may be modified in
various different ways, all without departing from the spirit
or scope of the present disclosure.

[0052] In order to clarify the present disclosure, parts that
are not related to the description have been omitted, and the
same elements or equivalents are referred to with the same
reference numerals throughout the specification.

[0053] Also, the size and thickness of each element are
arbitrarily shown in the drawings, but the present disclosure
is not necessarily limited thereto, and in the drawings, the
thickness of layers, films, panels, regions, etc., are exagger-
ated for clarity.

[0054] In addition, in the following description, dividing
names of components into first, second, and the like is to
divide the names because the names of the components are
the same as each other and an order thereof is not particu-
larly limited.

[0055] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising”, should be understood to imply the
inclusion of stated elements but not the exclusion of any
other elements. When a component, device, element, or the
like of the present disclosure is described as having a
purpose or performing an operation, function, or the like, the
component, device, or element should be considered herein
as being “configured to” meet that purpose or to perform that
operation or function.

[0056] FIG. 11is a schematic diagram of an engine module
assembled by an apparatus and a method for assembling an
engine according to an exemplary embodiment.

[0057] In an engine module 1 assembled by an apparatus
and a method for assembling an engine according to an
exemplary embodiment, a pump sprocket 3, a cam sprocket
4, an auto tensioner 5, and a crank sprocket 6 are assembled
to an engine 2.

[0058] The engine 2 is provided with a pump (not shown)
connected to the pump sprocket 3.

[0059] A cam (not shown) connected to the cam sprocket
4 is installed in the engine 2.

[0060] A crankshaft 8 (refer to FIG. 2) connected to the
crank sprocket 6 is installed in the engine 2.

[0061] The engine module 1 is manufactured by assem-
bling the pump sprocket 3, the cam sprocket 4, the auto
tensioner 5, and the crank sprocket 6 to the engine 2, and
then assembling an engine belt 7.

[0062] The tension of the engine belt 7 should be main-
tained to a preset level.

[0063] In the engine module 1, the engine belt 7 is
installed to the engine 2 over the pump sprocket 3, the cam
sprocket 4, the auto tensioner 5, and the crank sprocket 6.
Thus, the tension of the engine belt 7 may be adjusted by
adjusting at least one of the pump sprocket 3, the cam
sprocket 4, the auto tensioner 5, or the crank sprocket 6.
[0064] FIG. 2 is an entire schematic diagram of an appa-
ratus for assembling an engine according to an exemplary
embodiment. FIG. 3 is a front view of a device seated on a
first die applied to an apparatus for assembling an engine
according to an exemplary embodiment.

[0065] Referring to FIG. 2, an apparatus 100 for assem-
bling an engine includes an engine jig 110, a pump sprocket
fastening unit 120, a cam sprocket fastening unit 130, an
auto tensioner fastening unit 150, a fixing plate 160, and a
phase adjustment unit 170.
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[0066] In the apparatus 100 for assembling an engine, the
engine jig 110 is centrally positioned (i.e., arranged at the
center position of the apparatus 100), a first die 101 is
positioned at a first side with respect to the engine jig 110
(i.e., the left side in FIG. 2), and a second die 105 is
positioned at a second side with respect to the engine jig 110
(i.e., the right side in FIG. 2). In addition, the pump sprocket
fastening unit 120, the cam sprocket fastening unit 130, and
the auto tensioner fastening unit 150 are arranged on the first
die 101 positioned at the first side (the left side in FIG. 2).
The fixing plate 160 and the phase adjustment unit 170 are
arranged on the second die 105 positioned at the second side
(the right side in FIG. 2).

[0067] Referring to FIG. 3, in the apparatus 100 for
assembling an engine, the pump sprocket fastening unit 120,
the cam sprocket fastening unit 130, the auto tensioner
fastening unit 150 are disposed on the first die 101 at
positions corresponding to positions of the pump sprocket 3,
the cam sprocket 4, and the auto tensioner 5 mounted on the
engine 2.

[0068] The engine jig 110 is loaded with the engine
module 1.
[0069] The engine module 1 means the engine 2

assembled with component parts such as the pump sprocket
3, the cam sprocket 4, the auto tensioner 5, the crank
sprocket 6.

[0070] When the engine module 1 is loaded on the engine
jig 110, the engine module 1 is positioned such that the first
die 101 faces portions of the engine 2 to which the pump
sprocket 3, the cam sprocket 4, the auto tensioner 5, and the
crank sprocket 6 is mounted.

[0071] FIG. 4 is a schematic diagram of a pump sprocket
fastening unit applied to an apparatus for assembling an
engine according to an exemplary embodiment.

[0072] Referring to FIG. 4, the pump sprocket fastening
unit 120 is configured on the first die 101 disposed on a first
side of the engine jig 110.

[0073] The pump sprocket fastening unit 120 clamps and
fully fastens the pump sprocket 3 in order to fixedly mount
the pump sprocket 3 preliminarily mounted to the engine 2.
[0074] For such a purpose, the pump sprocket fastening
unit 120 includes a slot head 121 and the pump sprocket nut
runner 125.

[0075] A bolt hole 30 is formed at a central portion of the
pump sprocket 3, and a plurality of slots 31 are formed at a
preset interval along a circumference of the bolt hole 30.
[0076] The slot head 121 may be mounted on a first
housing 103 fixed to the first die 101.

[0077] The slot head 121 may be mounted on the first
housing 103 through a first cushion member 123.

[0078] At this time, the first cushion member 123 provides
a damper function by being compressed when connected to
the pump sprocket 3.

[0079] The slot head 121 may fix the pump sprocket 3 by
being inserted into the slot 31 formed on the pump sprocket
3.

[0080] The slot head 121 may be circumferentially
arranged, corresponding to the shapes of the slots 31.
[0081] The pump sprocket nut runner 125 is configured on
an axis of the slot head 121.

[0082] The pump sprocket nut runner 125 is fixed to the
first die 101.
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[0083] The pump sprocket nut runner 125 is configured to
engage a bolt to the bolt hole 30 formed in a central portion
of the pump sprocket 3.

[0084] FIG. 5 is a schematic diagram of a cam sprocket
fastening unit applied to an apparatus for assembling an
engine according to an exemplary embodiment.

[0085] Referring to FIG. 5, the cam sprocket fastening unit
130 is configured on the first die 101.

[0086] The cam sprocket fastening unit 130 clamps,
rotates, and fully fastens the cam sprocket 4 in order to
fixedly mount the cam sprocket 4 preliminarily mounted to
the engine 2.

[0087] For such a purpose, the cam sprocket fastening unit
130 includes a tool head 131 and a cam sprocket nut runner
135.

[0088] A plurality of tool holes 40 are formed around the
center of the cam sprocket 4, and a plurality of fastening
holes 41 are formed alternatingly with respect to the plu-
rality of tool holes 40.

[0089] For example, with respect to a preliminary mount-
ing direction, the plurality of tool holes 40 may be arranged
in a triangle shape, and the plurality of fastening holes 41
may be arranged in an inverted triangle shape.

[0090] The tool head 131 is mounted on a second housing
107 fixed to the first die 101.

[0091] The tool head 131 may be rotatably mounted on the
second housing 107 through a ball bearing 133.

[0092] The tool head 131 is capable of being inserted into
the plurality of tool holes 40 formed in the cam sprocket 4
at a preset interval.

[0093] The cam sprocket nut runner 135 is disposed to be
positioned between the plurality of tool holes 40.

[0094] The cam sprocket nut runner 135 is configured to
engage a bolt to the fastening hole 41.

[0095] The cam sprocket nut runner 135 may be fixed to
the first die 101.

[0096] A cam sprocket locking unit 140 is disposed adja-
cent to the cam sprocket fastening unit 130.

[0097] The cam sprocket locking unit 140 is configured to
lock the cam sprocket 4 loaded to the cam sprocket fastening
unit 130.

[0098] The cam sprocket locking unit 140 is mounted on
the first die 101.

[0099] The cam sprocket locking unit 140 is configured to
pressurize and fix the cam sprocket 4.

[0100] FIG. 6 is a schematic diagram of an auto tensioner
fastening unit applied to an apparatus for assembling an
engine according to an exemplary embodiment.

[0101] Referring to FIG. 6, the auto tensioner fastening
unit 150 is configured on the first die 101.

[0102] The auto tensioner fastening unit 150 clamps,
rotates, and fully fastens the auto tensioner 5 in order to
fixedly mount the auto tensioner 5 preliminarily mounted to
the engine 2.

[0103] For such a purpose, the auto tensioner fastening
unit 150 includes an eccentric portion 151 and an auto
tensioner nut runner 159.

[0104] The auto tensioner 5 includes an eccentric pin 50,
and the eccentric pin 50 may be fixed by a bolt.

[0105] The eccentric portion 151 is mounted on a third
housing 109 fixed to the first die 101.
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[0106] The eccentric portion 151 is configured to contact
an exterior surface of the eccentric pin 50 of the auto
tensioner 5, and the eccentric portion 151 eccentrically
moves the eccentric pin 50.

[0107] The eccentric portion 151 is connected to a gear
portion 155 operated by a cylinder 153, and operation
amount of the eccentric portion 151 may be adjusted by a
stopper 157 configured on a frontal end of the gear portion
155.

[0108] At this time, the gear portion 155 includes a pinion
gear 155a engaged to the eccentric portion 151.

[0109] In addition, the gear portion 155 also includes a
rack gear 1555 connected to the pinion gear 1554 and an
operation shaft 153a of the cylinder 153.

[0110] The rack gear 1556 is configured to rotate the
pinion gear 155a by the operation of the cylinder 153, and
the stopper 157 may be disposed adjacent to an end of the
rack gear 1555.

[0111] The eccentrically moved auto tensioner 5 may be
bolted to the engine 2 by using the auto tensioner nut runner
159.

[0112] In addition, the fixing plate 160 is configured on the
second die 105 disposed on a second side of the engine jig
110 (refer to FIG. 2).

[0113] The fixing plate 160 operates in a vertical direction.
[0114] The fixing plate 160 is configured to fix the engine
2 in the vertical direction when the engine 2 is loaded to the
engine jig 110.

[0115] At this time, by the fixing plate 160, the engine
module 1 loaded on the engine jig 110 may be fixedly held
in a horizontal direction.

[0116] FIG. 7 is a schematic diagram of a phase adjust-
ment unit applied to an apparatus for assembling an engine
according to an exemplary embodiment.

[0117] Referring to FIG. 7, the phase adjustment unit 170
is disposed below the fixing plate 160 and mounted on the
second die 105.

[0118] The phase adjustment unit 170 is configured to
adjust the phase of the crankshaft 8 disposed on a lower side
of the engine 2.

[0119] The phase adjustment unit 170 includes a crank
head 171, a second cushion member 177, and a position
detection sensor 179.

[0120] The crank head 171 is rotatably mounted on the
third housing 109 fixed to the second die 105 through a
rotation shaft 175.

[0121] The crank head 171 may be connected to a crank
pin 80 of the crankshaft 8.

[0122] At this time, a pin receiving recess 173 configured
to receive the crank pin 80 may be formed in the crank head
171.

[0123] The second cushion member 177 is connected to a
frontal end of the crank head 171.

[0124] The second cushion member 177 is fitted with the
rotation shaft 175, and configured to be compressed when
the crank head 171 is connected to the crankshaft 8.
[0125] The position detection sensor 179 is mounted on
the rotation shaft 175.

[0126] The position detection sensor 179 is employed to
check a position of the crankshaft 8.

[0127] In one embodiment, when the phase adjustment of
the crankshaft 8 is finished by the crank head 171 contacting
the crankshaft 8, the position of the crankshaft 8 may be
checked by the position detection sensor 179.
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[0128] The engine 2 may be assembled by the apparatus
100 for assembling an engine as follows.

[0129] FIG. 8 is a flowchart showing a method for assem-
bling an engine according to an exemplary embodiment.
[0130] Referring to FIG. 8, at step S1, the engine 2
preliminarily mounted with the pump sprocket 3, the cam
sprocket 4, and the auto tensioner 5 is loaded on the engine
jig 110.

[0131] At step S2, the second die 105 is operated toward
the engine jig 110.

[0132] The fixing plate 160 is operated downward, and the
engine 2 is fixed in the vertical direction.

[0133] The phase of the crankshaft 8 is adjusted by the
phase adjustment unit 170 mounted on the second die 105.
[0134] Subsequently, at step S3, the first die 101 is oper-
ated forward toward the engine jig 110. Accordingly, the
pump sprocket fastening unit 120 is connected to the pump
sprocket 3, the cam sprocket fastening unit 130 is connected
to the cam sprocket 4, and the auto tensioner fastening unit
150 is connected to the auto tensioner 5.

[0135] At step S4, the pump sprocket 3 is fully fastened by
the pump sprocket fastening unit 120.

[0136] In more detail, the pump sprocket is fixed by
insertion of the slot head 121 of the pump sprocket fastening
unit 120 into the slot 31 of the pump sprocket 3, while the
first cushion member 123 of the pump sprocket fastening
unit 120 is being compressed.

[0137] Then, a bolt is engaged with the bolt hole 30 of the
pump sprocket 3 by the pump sprocket nut runner 125.
[0138] Subsequently, at step S5, the cam sprocket 4 is
fully fastened by the cam sprocket fastening unit 130.
[0139] In more detail, the cam sprocket 4 is rotated to a
preset angle by the tool head 131 of the cam sprocket
fastening unit 130 inserted into the tool hole 40 of the cam
sprocket 4.

[0140] Then, a bolt is engaged with the fastening hole 41
of the cam sprocket 4 by the cam sprocket nut runner 135.
[0141] Here, a preset tension may be applied to a first side
of the engine belt 7 when the cam sprocket 4 is rotated in a
preset direction (e.g., clockwise).

[0142] Finally, at step S6, the auto tensioner 5 is fully
fastened by the auto tensioner fastening unit 150.

[0143] In more detail, the eccentric pin 50 is eccentrically
moved by a preset angle by the exterior surface of the
eccentric pin 50 of the auto tensioner 5 contacting the
eccentric portion 151 of the auto tensioner fastening unit
150.

[0144] Then, a bolt is engaged with the eccentrically
moved auto tensioner 5 by the auto tensioner nut runner 159.
[0145] Here, a preset tension may be applied to a second
side of the engine belt 7 when the eccentric pin 50 of the auto
tensioner 5 is eccentrically mounted by a preset amount.
[0146] Therefore, according to an apparatus and a method
for assembling an engine according to an exemplary
embodiment, the engine assembly process may be auto-
mated, and thereby productivity may be improved.

[0147] In addition, according to an apparatus and a
method for assembling an engine according to an exemplary
embodiment, owing to the automated engine assembly pro-
cess, the number or required workers may be reduced, and
inferiority rate may be minimized.

[0148] Accordingly, according to an apparatus and a
method for assembling an engine according to an exemplary
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embodiment, assembly deviation may be removed, and
uniform assembly quality may be secured.

[0149] While the present disclosure has been described in
connection with what is presently considered to be practical
exemplary embodiments, it is to be understood that the
present disclosure is not limited to the disclosed embodi-
ments. On the contrary, it is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the present disclosure.

DESCRIPTION OF SYMBOLS

[0150]
1: engine module 2: engine
3: the pump sprocket 30: bolt hole

31: slot
40: tool hole
5: auto tensioner

4: cam sprocket
41: engagement hole
50: eccentric pin

6: crank sprocket 7: engine belt

8: crankshaft 80: crank pin

100: apparatus for assembling engine

101: first die

103: first housing 105: second die

107: second housing 109: third housing

110: engine jig

120: the pump sprocket fastening unit

121: slot head 123: first cushion member
125: the pump sprocket nut runner 130: cam sprocket fastening unit
131: tool head 133: ball bearing

135: cam sprocket nut runner 140: cam sprocket locking unit
150: auto tensioner fastening unit 151: eccentric portion

153: cylinder 153a: operation shaft

155: gear portion 155a: pinion gear

155b: rack gear 157: stopper

159: auto tensioner nut runner 160: fixing plate

170: phase adjustment unit 171: crank head

173: pin receiving recess 175: rotation shaft

177: second cushion member 179: sensor

What is claimed is:

1. An apparatus for assembling an engine, comprising:

an engine jig configured to load the engine, wherein a
pump sprocket, a cam sprocket, an auto tensioner, and
an engine belt are preliminarily mounted on the engine;

a pump sprocket fastening unit disposed on a first die
disposed on a first side of the engine jig, and configured
to clamp and fully fasten the pump sprocket in order to
fixedly mount the pump sprocket preliminarily
mounted to the engine;

a cam sprocket fastening unit disposed on the first die, and
configured to clamp, rotate, and fully fasten the cam
sprocket in order to fixedly mount the cam sprocket
preliminarily mounted to the engine; and

an auto tensioner fastening unit disposed on the first die,
and configured to clamp, rotate, and fully fasten the
auto tensioner in order to fixedly mount the auto
tensioner preliminarily mounted to the engine.

2. The apparatus of claim 1, wherein the pump sprocket
fastening unit comprises:

a slot head mounted on a first housing fixed to the first die
and configured to fix the pump sprocket by being
inserted into a slot formed on the pump sprocket; and

a pump sprocket nut runner fixed to the first die and
configured to engage a bolt to a bolt hole formed in a
central portion of the pump sprocket.
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3. The apparatus of claim 2, wherein:

the slot head is mounted on the first housing through a first
cushion member; and

the first cushion member is compressed when connected
to the pump sprocket.

4. The apparatus of claim 1, wherein the cam sprocket

fastening unit comprises:

a tool head mounted on a second housing fixed to the first
die and configured to be inserted into a plurality of tool
holes formed in the cam sprocket at a preset interval;
and

a cam sprocket nut runner configured to engage a bolt to
a plurality of fastening holes formed alternatingly with
respect to the plurality of tool holes.

5. The apparatus of claim 4, wherein the tool head is
rotatably mounted on the second housing through a ball
bearing.

6. The apparatus of claim 1, wherein the auto tensioner
fastening unit comprises:

an eccentric portion mounted on a third housing fixed to
the first die and configured to contact an exterior
surface of an eccentric pin of the auto tensioner to
eccentrically move the eccentric pin; and

an auto tensioner nut runner configured to engage a bolt
to the eccentrically moved auto tensioner.

7. The apparatus of claim 6, wherein the eccentric portion
is connected to a gear portion operated by a cylinder, and an
operation amount of the eccentric portion is adjusted by a
stopper configured on a frontal end of the gear portion.

8. The apparatus of claim 7, wherein the gear portion
comprises:

a pinion gear engaged to the eccentric portion; and

a rack gear connected to the pinion gear and an operation
shaft of the cylinder to rotate the pinion gear by the
cylinder.

9. The apparatus of claim 1, further comprising: a cam
sprocket locking unit disposed adjacent to the cam sprocket
fastening unit and configured to lock the cam sprocket
loaded to the cam sprocket fastening unit.

10. The apparatus of claim 2, further comprising: a cam
sprocket locking unit mounted on the first die and configured
to pressurize and fix the cam sprocket.

11. The apparatus of claim 1, further comprising: a fixing
plate configured on a second die disposed on a second side
of the engine jig, and configured to fix the engine in a
vertical direction when the engine is loaded to the engine jig.

12. The apparatus of claim 11, further comprising: a phase
adjustment unit disposed below the fixing plate and mounted
on the second die, and configured to adjust a phase of
crankshaft disposed on a lower side of the engine.

13. The apparatus of claim 12, wherein the phase adjust-
ment unit comprises:

a crank head rotatably mounted on a third housing fixed

to the second die through rotation shaft, and connected
to a crank pin of the crankshaft;
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a second cushion member fitted with the rotation shaft
while being connected to the crank head, and config-
ured to be compressed when the crank head is con-
nected to the crankshaft; and

a position detection sensor mounted on the rotation shaft
and configured to check a position of the crankshaft.

14. The apparatus of claim 13, wherein a pin receiving

recess configured to receive the crank pin is formed in the
crank head.

15. A method for assembling an engine, the method

comprising:

preliminarily mounting a pump sprocket, a cam sprocket,
an auto tensioner, and an engine belt on the engine;

loading the engine on an engine jig;

operating a first die toward the engine jig to connect a
pump sprocket fastening unit to the pump sprocket,
connect a cam sprocket fastening unit to the cam
sprocket, and connect an auto tensioner fastening unit
to the auto tensioner;

fully fastening the pump sprocket by the pump sprocket
fastening unit;

fully fastening the cam sprocket by the cam sprocket
fastening unit; and

fully fastening the auto tensioner by the auto tensioner
fastening unit.

16. The method of claim 15, wherein fully fastening the

pump sprocket comprises:

fixing the pump sprocket by inserting a slot head of the
pump sprocket fastening unit into a slot of the pump
sprocket, while a first cushion member of the pump
sprocket fastening unit is being compressed; and

engaging a bolt to a bolt hole of the pump sprocket by a
pump sprocket nut runner.

17. The method of claim 15, wherein fully fastening the

cam sprocket comprises:

rotating the cam sprocket to a preset angle by a tool head
of the cam sprocket fastening unit inserted into a tool
hole of the cam sprocket; and

engaging a bolt to a fastening hole of the cam sprocket by
a cam sprocket nut runner.

18. The method of claim 15, wherein fully fastening the

auto tensioner comprises:

eccentrically moving an eccentric pin by a preset angle by
an exterior surface of an eccentric pin of the auto
tensioner contacting an eccentric portion of the auto
tensioner fastening unit; and

engaging a bolt to the eccentrically moved auto tensioner
by an auto tensioner nut runner.

19. The method of claim 15, further comprising: after

loading the engine on the engine jig,

operating a second die toward the engine jig, and fixing
the engine in a vertical direction by a fixing plate; and

adjusting a phase of a crankshaft by a phase adjustment
unit mounted on the second die.
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