24 FEB 2006 DYNAM C BALANCER FOR A PRESS Technical Field The present
invention relates to a dynam ¢ bal ancer for conpensating the inertia force
generated by the vertical reciprocating notion of a slide of thengzpﬁﬁsz.,
Background As the slide of a press nakes vertical reciprocating i om, %ﬁe
resultant inertia force can cause vibration in the press depending on the
size (mass) of the slide, the nunber of strokes (stroke per mnute (spin)),
etc., thus affecting the results of the press operation. In order to
prevent this, it has been customary to use a dynam c bal ancer (DB) that has
a nmass approximately equal to the nmass of the slide and operates in an
opposing manner. Fig. 1 shows a dynam c bal ancer according to the prior
art. In Fig. 1, the frame of a press 100 conprises a crown 101, a bed 103,
four colums 102, and tie Qﬁﬁ@A(\’%ﬁBAbHMﬁRF@&AEM& hrough crown 101,
colums 102 and bed 103 to tie themtogether. A slide 104 is provided
underneath crown 101 (above bed 103) to be able to reciprocate vertically

due to it_being gui iied al ong gui deposts 105. A bolster 106 is affixed to the
top surf al 103 facing the bottom surface of slide 104. The bottom

die of a press die not shomn%]js ffixed,to t.h ﬁfo ﬁurface of.bohster
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strokes. | 2 4 FEB 2006 The vertical stroke of slide 104 is driven by a
drive nmechani sm 110, which

Background

As the slide of a press makes vertical reciprocating motion, the resultant
inertia force can cause vibration in the press depending on the size (mass) of the slide, the
number of strokes (stroke per minute (spm)), etc., thus affecting the results of the press
opera-tion. In order to prevent this, it has been customary to use a dynamic balancer (DB)
that has a mass approximately equal to the mass of the slide and operates in an opposing
manner.

Fig. 1 shows a dynamic balancer according to the prior art. In Fig. 1, the
frame of a press 100 comprises a crown 101, a bed 103, four columns 102, and tie rods (not
shown) that pass through crown 101, columns 102 and bed 103 to tie them together. A
slide 104 is provided underneath crown 101 (above bed 103) to be able to reciprocate
vertically due to it being .guided along guideposts 105. A bolster 106 is affixed to the top
surface of bed 103 facing the bottom surface of slide 104. The bottom die of a press die
(not shown) is affixed to the top surface of bolster 106, while the upper die is affixed on the
bottom surface of slide 104. In press 100, workpieces are processed (pressed) by the dies

(upper die and lower die), which are not shown in the drawing, as slide 104 makes vertical

strokes.



Is built into crowmn 101. Drive nechanism 110 is provided with a crankshaft
111, which is rotatably supported by bosses 112a and 112b. A flyrpgg% 113
is affixed to the right end of crankshaft 111. Flywheel 113 is dft 2%@ a
notor (not shown) to make rotations, while the flywheel's rotating energy
Is transmtted to crankshaft 111 by neans of a clutch-and- brake device 114
provi ded on flywheel 113. A slide-drive eccentric part 111 a is provided in
the m ddl e of crankshaft 111. The end of connecting rod 115 having the
greater dinensions is rotatably connected to slide-drive eccentric part 1 |
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not or (not s to rotate’ Therefore, hen worm shaft 107b rotates to
drive mbfﬂk%%@i'celw?mﬁdlécﬂﬁlﬂ%héél\@lm wheel 107a) noves up or down
relative to plunger 108 (threaded portion 108a). Thus, die height (shown as
DHin Fig. 1) is agjstigét-@ddve eéeneiomahbniasspichfdddsinnheitiidie ofictaikshadtyinani c
bal ancer 120. Dynam c bal ancer 120 is provided with DB (dynam c bal ancer)
drive ecthetnd of gmnestirlg todl 1 Sdradink ke grehtee dinschsivams tis totatably denmbictedgoeccentri
part 1 1 1 a on crankshaft 111. DB-drive eccentric parts 11 Iband I | Ic
are pr ovslitkeddriive ecaentpp eaittld 1pNeasebushing KI6i dén theiotkerdendm plinggrdO8id | | a.
Large ends of DB connecting rods 121 a_and 121b are rotatably connected to
D13- dr i veroyededrpmrslide 84 via a die|hsight adingtmg daviceph{dhprrdys supded byradplepsss. On t he

ot her hand,, a _bal ancer X ) )
gl?ide 109 £13:}.3& to stroke vertically. The end of connecting rod 115 having the smaller

dimensions is connected to plunger 108.

Speaking of height adjusting device 107, a threaded portion 108a at the
bottom end of plunger 108 meshes with the inner circumference of a worm wheel 107a, and
worm wheel 107a is allowed to rotate freely within a horizontal plane while it is kept in
place by a retainer 107c. The outer circumference of worm wheel 107a is in mesh with a
worm shaft 107b. Worm shaft 107b is driven by a motor (not shown) to rotate. Therefore,
when worm shaft 107b rotates to drive worm wheel 107a, slide 104 (worm wheel 107a)
moves up or down relative to plunger 108 (threaded portion 108a). Thus, die height
(shown as DH in Fig. 1) is adjusted.

Drive mechanism 110 is provided with a dynamic balancer 120. Dynamic
balancer 120 is provided with DB (dynamic balancer) drive eccentric parts 111b and 111¢
located next to slide-drive eccentric part 111a on crankshaft 111. DB-drive eccentric parts
111b and 111c¢ are provided in an opposite phase with slide-drive eccentric part 111a.
Large ends of DB connecting rods 121a and 121b are rotatably connected to DB-drive
eccentric parts 111b and 111c via bushings 122a and 122b. On the other hand, a balancer

weight 123 is provided above dynamic balancer 120 (drive mechanism 110). Balancer



wei ght 123 is provided above dynam c bal ancer 120 (drive nechani sm 110).

Bal ancer 2 2 4 FEB 2006 weight 123 is guided to nove up and down Eﬁ*mﬁ%nﬁﬂff
a guide pin 124. A connecting pin 125 connects the small end of

connecting rod 121 and bal ancer wei ght 123. The mass of bal ancer wei ght 123
is approximtely equal to the total weight of slide 104 and all of the
nmenbers attached to slide 104 (die height adjusting device 107, etc.). Press
100 (drive nechani sm 110, dynam c bal ancer 120, etc.) constituted as

descri bed above generates vertical K strokes of b Ian,cer_weiLght 123 qgpposi ng
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pl unger (slide) has to be built larger than those for the DB-drive
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breakdown in the particular part so that it is detrinental to the increase
of the nuopeatesin gppadetiontto chés1@er m nute. One alternative idea to avoid the
increase of the large end (slide-drive eccentric par E}) of the connecting rod
is to build the he dynamic balancer devices of the prior art suffer from a number of
disadvantages. For example, in case of a press of the prior art, it has to have eccentric parts
at three points of the crankshaft despite the fact that it is a single point press. Such.a
crankshaft having three eccentric parts is difficult to manufacture (perform machining) and
costly to manufacture. Moreover, since it has DB-drive eccentric parts on both sides of the
slide-drive eccentric part, the largé end (slide-drive eccentric part) of the connecting rod
“that connects to the plunger (slide) has to be built larger than those for the DB-drive
~eccentric parts. As the diameter of the bore of the large end (slide-drive eccentric part)
becomes larger, the circumferential speed on the bore increases. This resuits in turn in
temperature rise and lubrication breakdown in the particular part so that it is detrimental to
the increase of the number of slide strokes per minute. One alternative idea to avoid the
increase of the large end (slide-drive eccentric part) of the connecting rod is to build the

large end of the connecting rod with a splitting structure, but it will cause an increase in the

manufacturing cost and make the press heavier.



| arge end of the connecting rod with a splitting structure, but it wiII
cause an increase in the mnufacturing cost and nake the press h f:

4 FEB 2006 Summary One object is to provide a dynam c bal ancer for ‘a @r@g
that is light and suitable for increasing the operating speed of the press
and for reducing the manufacturing cost, as for exanple by reducing the
nunber of conponents to achieve a cost reduction. A dynam c bal ancer for a
press is provided and includes a DB-drive eccentric part nounted on a crank
shaft to operate in an opposite phase with a slide-drive eccentric part;
and a DB gomaaeyi ng rod for connecting to said DB-drive eccentric part on
its large end and connecting to a bal ancer weight on its small end; wherein
sai d bal ancer wei glineiohjdcoisrtegrovidsadinamiohylancer tfor hpresdihet isdightvande! ar ound
a pivot provided on one end thereof and to have said bal ancer weight's

cent er of switehls foy inepgsingi theopdrgtimpgiced ofbd poass and fdrusindingithetatn fpaeiegs
through said slide's center of gravit The configuration of the present
dynam c bedstrasder exampile by rashicingdhenem i of Fomppieensd fodshitve g osigeduntione part
and the DB-drive eccentric part on the crankshaft. The nunber of connecting
rods (DB connecti ngAer@llegalb@eé&fr@dﬁﬁ%ds Povided apdingledss aldByhivei s reduced

fromtwo to one is a result Ofa@i( resent configuration. The bal ancer
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rod in consideralton of
thereof and to have said balancer weight’s center of gravity approximately positioned on a

plumb line that passes through said slide’s center of gravity.

The configuration of the present dynamic balancer requires only one each of
the slide-drive eccentric part and the DB-drive eccentric part on the crankshaft. The
number of connecting rods (DB connecting rods) to be connected to the balancer weight is
reduced from two to one is a result of the present configuration. The balancer weight is
formed to be a‘ble to swivel and includes varions members (hardware) for this purpose
(pivot pin, etc.), but importantly, it eliminates the balancer weight guide device, étc., so that,
as a whole, it can reduce the number of parts and the manufacturing cost of the entire
dynamic balancer.

Moreover, it is not necessary to increase the diameter of the slide drive-
eccentric part or to split the large end of the connecting rod in consideration of assembling
the connecting rod that connects to the slide onto the crankshaft (slide-drive eccentric part),
as there is no eccentric part on one side of the crankshaft. Since there is no need to
increase the diameter of the slide-drive eccentric part, it becomes extremely advantageous
in increasing the operating speed of the press; in addition, since it 1s not necessary to split it,

the press weight can be reduced.



the connecting rod that connects to the slide onto the crankshaft
(slide-drive eccentric part), as there is no eccentric part on one 24 k8 it
t he crankshaft. Since there is no need to increase the dianeter of the
slide-drive eccentric part, it becomes extrenely advantageous in increasing
t he operating speed of the press; in addition, since it is not necessary to
split it, the press weight can be reduced. 4' 2 L FEB 1006 Although the

bal ancer wei ght swi vels, the center of gravity of the balancer weight is

al ways approximately in line with the plunb line through the center of
gravity of the sli deélthddghskgbamdey weighe siivels, ihee deoter ef grafvity loé thel hadpmcand t he
bal ancer wei ght cancel each other, thus providing the benefit of

suppr essi meightds eivmyaeppnxishatelyen pine ssthdthe plust hiee dirougly the centeroddegragtyi of t he
prior art. Therefore, the present dynam c bal ancer not only can reduce the
manuf act urthgiglideo Sfonsequently.dhe erda furesrddhe {lislecnd the balensepaie ahé aanket ¢achhe
press of the rior art, but also can provide a dynam c bal ancer for a press
sui t abl e fodfier; thus Bepyiding thedenehir upprgssipe B¢ vabratipr obthe press dye e BgsiiAg St he
wei ght of the press. I.n another aspect, the present dynam c bal ancer
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In another aspect, the present dynamic balancer includes a DB connecting
rod that is the same member as the connecting rod that drives the slide. This arrangement
makes it possible for the connecting rod that connects to the slide to share a common p:irt
with the connecting rod that connects to the balancer weight. By sharing a part, the cost of
manufacturing the part can be reduced due to a mass production effect. Therefore, this

arrangement can provide a dynamic balancer for a press that further reduces the

manufacturing cost as well as realizing the other aforementioned advantages.

Brief Description of the Drawing Figures

Fig. 1 is a front elevational sectional view of a conventional press;

Fig. 2 is a front elevational sectional view of a press according to a first
embodiment;

Fig. 3 is a top plan view of a portion of the press of Fig. 2 illustrating the
dynamic balancer;

Fig. 4 is a sectional, enlarged view of a portion of the press of Fig. 2
illustrating the dynamic balancer;

Fig. 5 is a top plan view of a dynamic balancer according to a second

embodiment for use in a press, such as the press of Fig. 2; and



Fig. 2 is a front elevational sectional view of a press according to a first
enbodi nent; Fig. 3 is atop plan view of a portion of the press of LigEB%] :
illustrating the dynam c balancer; Fig. 4 is a sectional, enlarged View P
a portion of the press of Fig. 2 illustrating the dynam c balancer; Fig. 5
Is a top plan view of a dynam c bal ancer according to a second enbodi nent
for use in a press, such as the press of Fig. 2; and 5 2 4 FEB 2006 Fig. 6
is a sectional, enlarged view of the dynam c bal ancer of Fig. 5. Detailed
Description of Pref qfi%.e@ismﬂéﬁmfﬁn?argécgﬁew?o‘f‘ihé ayrHiSdit BhRnéerfof Fed. 5.
enbodinment. In order To sinplify or omt the description of this first
enbodi nent, the parts and portions of the press that are simlar to those
of conventional press 100 shown in Fig. 1 according to the prior art are

i denti i e@etaifddescHptiSROEPefdrasdemakbodimeiners. Fig. 2 is a overall front view
of a press 200 according to the first enbodi nent of the present invention.
Fig. 3 is a top vieWigd 24 liusastca fivad eniteelimersth dwmorden tg siagildy otleiitithe i N Fi g.
4. In Figs. 2-4, a crankshaft 211 of a drive nechanism 210 is provided with
a sli de- desoription @€ titis ificst parbodidentt,zhe pérts dndrppetiemscofahie presothataeisingilarad 212
I's connected to slide eccentric part 21 la via a bushing 213. A dynamc
bal ancer 2@eiof comentided patrs&0shewwinEigl O 2cqoading do thecpraoriastrare identifigthe
dynam c bal ancer 220 is provided with a DB-drive eccentric part 21 Ib on

t he crankssagithesamersfererse nunebess. i - Ais aevesdb Gant view2f 2|pgesa 70 iapcagding to
opposite phase with slide-drive eccentric _part 21 la. The |arge end of a DB
connect i ndhe Bt embadiment of the pRrsgridBrsEeRe d18 § IpBleR Vigw dacbmepuebaianaer 21 | b

via a busfg Q\Qn 12n2§1‘eat'er detail in Fig. 4.

In Figs. 2-4, a crankshaft 211 of a drive mechanism 210 is provided with a
slide-drive eccentric part 211a. The large end of a connecting rod 212 is connected to slide
eccentric part 211a via a bushing 213. A dynamic balancer 220 is provided above a crown
101 (drive mechanism 210). The dynamic balancer 220 is provided with a DB-drive
eccentric part 211b on the crankshaft 211 adjacent to slide-drive eccentric 211a and in an
opposite phase with slide-drive eccentric part 211a. The large end of a DB connecting rod
221 is rotatably connected to DB-drive eccentric part 211b via a bushing 222.

A balancer weight 223 is provided above dynamic balancer 220 (crown 101).
Further, a bracket 224 is affixed on the left side face of a left inner plate 101a of crown 101
and a pivot pin 225 is affixed to bracket 224. The balancer weight 223 is slidably
connected to pivot 225 via bushing 226. In other words, balancer weight 223 is supported
by pivot pin 225 (bracket 224) to be able to swivel around it. Balancer weight 223 thus
constituted is connected to the small end of the DB connecting rod.

Consequently, dynamic balancer 220 makes swiveling action up and down
pivoted by pivot pin 225 in an opposite phase with slide 104 by pivoting about a pivot pin
205.

The balancer weight 223 is formed in such a way that its mass is

approximately equal to that of a slide 104, etc. (including die height adjusting device 107,



A bal ancer weight 223 is provi ded above dynam c bal ancer 220 (crown 101).
Further, a bracket 224 is affixed on the left side face of a left igggé "
plate 10l1a of crown 101 and a pivot pin 225 is affixed to bracket ) e
bal ancer weight 223 is slidably connected to pivot 225 via bushing 226. In
ot her words, ‘bal ancer weight 223 is supported by pivot pin 225 (bracket
224) to be able to swivel around it. Bal ancer weight 223 thus constituted
is connected to the small end of the DB connecting rod. Consequently,

dynam ¢ bal gnGRY hé $BsiBK 8 its W& dMPa3idro motizcaRd pimenx-yp1ued)esl by pivot
pin 225 in an opposite phase with slidé 104 by pivoting about "a pivot pin

205. The Mr@ﬂ?rﬁiel}#@hﬁﬁ]tto 248 of MelcenteBelf gravisyshsiRieiam, 182 bnialorl¥BA&I pline
approxi mately equal to that of a slide 104, etc. (including die height

adj ust i ngixdpyiaae). Lhkbthé Words, iBcefiéofgravity, ofdathnt &rewpighi 21308 16datéd s cent er

of gravity on a horizontal plane (x-y plane) is approximtely equal to that
of the cespesxinfatdy aMiatptumb lisk itlthe pAd3ds theduph, the bertenefl gravint &f the nemebers X- y

pl ane). In other words, the center of gravity of bal ancer weight 223 is

| ocat ed @ppe dod,raat. pbf/whizhaheinertia fbrceds tohiat canaslsés Thacentghof graviceof gideof
gravity of the nenbers (slide 104, etc.) of which the inertia force is to
be cancel HH, efthas cemaly af thgrcantet ¢f thé pedss.dEhertfids, the center of gravitgafor theon t he
center of the press. Therefore, the center of gravity for the balancer

wei ght 22®lansenwetghydd3 isoarraged ta hreat pleg prinica shown in Kigsi end 4. Kieasaquently,
Consequently, . the inertia forces generated by the vertical strokes of slide

104 are chreriiadoraes ganeraied tinteverisal grokesobslide ) ate rancgled ppdigibelangmiase

with the vertical strokes of slide 104. By constructing dynan c bal ancer 220
in this mYASRE22HLTYYelsIR 2B CRRELEP asep}mgeé’re@%ié‘a%lﬁsc?ﬁs@eah@haft 211.
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parts are needed on crankshaft 211. Therefore, connecting rod 212 that connects with slide
104 can be assembled from the side (right side on the drawing) where DB-drive eccentric
part 211b is not provided. While it is necessary in the dynamic balancer of the prior art to
enlarge the diameter of the slide-drive eccentric part or to split the large end of connecting
rod 212 in order to make it possible to assemble connecting rod 212 because there are DB-
drive eccentric parts on both sides of the slide-drive eccentric part, it is not necessary to
have those special arrangements in this embodiment and the slide-drive eccentric part 211a
can have the same diameter as that of the DB-drive eccentric part 211b. In other words, the
embodiment makes it possibie to reduce the slide-drive eccentric diameter compared to the
prior art design or to make connecting rod 212 lighter, so that it can provide a dynamic
balancer suitable for a press that runs at a faster operating speed.

Moreover, it is possible to use the same diameter for DB-drive eccentric part
211b and slide-drive eccentric part 211a, so that DB connecting rod 221 for DB-drive can
share the common part with connecting rod 212, thus making it possible to reduce the
manufacturing cost due to part sharing.

The second embodiment having these effects is shown in Figs. 5 and 6. Fig.

5 is a top view of the dynamic balancer of Fig. 6 which illustrates an enlarged sectional



part 21 Ib is not provided. Wiile it is necessary in the dynam c bal ancer of
the prior art to enlarge the dianeter of the slide-drive eccentric part,.or
to split the large end of connecting rod 212 in order to nake it gésgﬁbﬂ&
to assenbl e connecting rod 212 because there are DB- drive eccentric parts
on both sides of the slide-drive eccentric part, it is not necessary to
have those special arrangenents in this enbodi nent and the slide-drive
eccentric part 211a can have the sane dianeter as that of the DB-drive
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51is a top view of the dynam c bal ancer of Fig. which illustrates an

enl ar ged @ﬁﬁ;depaéigfh? 323 4 JrBe 20060 FpRYE 30, Eﬂbehcﬁbﬁﬁ%lﬁlﬂai {d mat sfahe ﬁﬁshe
dynam ¢ bal ancer this enbodi ment. Conparable parts and areas in Fig.

are denot @aboditlnt gegssarrg PREEIRIC® the ¢ Sdcndembodihitat, Ar dvhesthg redrpdi ment
in order to sinpli or omt unnecessary description. I'n this enbodl ment ,

t he br ack&inn2®d td ﬂie\shtlc pamshaPStheisamp pamtivdetthe DBacdimedting fidahet coddedts fof t he
crown 101. O her than the fact that the pivot for the swivel notion of a
bal ancer thebglahc@3eeiglst, smthitie is‘pamaible)tfo paless Baber doseredoctiamthraughimaskar to
that of the first enbodi nent 3 2-4). According to the this second
enbodi merprodectionrm{des mrgmmaaltthraa ditiom trevselizing therpdventages afthe Sisire t he sane

part with the DB connecting rod that connects to
embodiment.

The present devices overcome the disadvantages associated with the
conventional devices and provide a number of advantages not attainable with the
conventional constructions. For example, according to the present devices, the same
diameter can be used for both the slide-drive eccentric part and the DB-drive eccentric part,
so that the diameter of the slide-drive eccentric part can be reduced. This results in the
reduction of the circumferential speed of the slide-drive eccentric part, so that it becomes
extremely advantageous from the standpoint of temperature rise and lubrication problems
when it is attempted to incréase the operating speed of the press (slide). Therefore, it
provides a dynamic balancer that is suitable for faster operation of a press. Moreover, since
the number of the eccentric parts 1s reduced from three in the prior art to two, the
manufacturing cost for the crankshaft can be reduced. Since the number of the DB
connecting rods is also reduced from two to one, the manufacturing coét of the press can be
further reduced.

While the invention has been particularly shown and described with



t he bal ancer weight, so that it is possible to realize a further cost
reduction through mass production of the common part in addition to
realizing the advantages of the first enbodi ment. The present deviléeEB 206
overcone the di sadvant ages associated with the conventional devices and
provi de a nunber of advantages not attainable with the conventional
constructions. For exanple, according to the present devices, the sane

di aneter can be used for both the slide-drive eccentric part and the

DB-drive eccentric part, o that the di ter, of the slide-drive. eccentric
part can be FEIEREN P*ﬁf?%“f@g{’ﬁfﬁgmpﬁ thefeot, faytideiwderstoady bpse “élrlgﬁg‘? al

speed of the s|ide-drive eccentric - SO that it .hec S _.extrenely
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problens when.it ,is att ted to increase the operating speed of the press
(slide). TheWHf'dng scoRe orﬁﬂgmvgggoré dynani ¢ bal ancer that is suitable for
faster operation of a press. Mreover, since the nunber of the eccentric
parts is reduced fromthree in the prior art to twd, the manufacturing cost
for the crankshaft can be reduced. Since the nunber of the DB connecting
rods is also reduced fromtw to one, the manufacturing cost of the press
can be further reduced. Wiile the invention has been particularly shown and
described with 8 2 4 FEB 2006 reference to preferred enbodi nents thereof, it
wi || be understood by those skilled in the art that various changes in form

and details can be nmade without departing fromthe spirit and scope of the
invention. 9 2 4 FEB 2006 What is clained is:



1. A dynam c bal ancer for a press conprising: a dynam c bal ancer-drive
eccentric part nounted on a crank shaft to operate in an opposite phase
with a slide-drive eccentric part that is also nounted on the crankz§h?%tﬂ%
and a dynam c bal ancer connecting rod for connecting to a first end o t%e
dynam ¢ bal ancer-drive eccentric part, with an opposi ng second end of the
connecting rod for connecting to a bal ancer wei ght; wherein the bal ancer

wei ght is égrrﬂed i.n iUCh a way as to be able to swivel around a pivot

provi ded CaHuee Ber eof and to have a center of gravity of the bal ancer
wei ght approximately positioned on a plunb |line that passes through the
center of gravity of a slide, wherein the dynam c bal ancer-drive eccentric
part is the onll dcdenanr¢ balpacer forteapreshrdowgsistige  dynami ¢ bal ancer and the
dynam ¢ bal ancer-drive eccentric é?ﬂt.aﬂd the slide-driyv ccentric, part

are the only ect®yierpe tlaneer-dnive cogentricpamh moynied onfecrank, f Qppratein ay

dynam ¢ bajppbaey ?Hagé WRth SRIS-dMe/E QECHNRSL (et hheiks Alsd mduHtdd G theREdkAhRE; fhd
bracket coupled to a support structure,” the bracket having a pivot pin

coupl ed t her et o dinami¢ halandgacamnsetingwsidghr cdrmieeiingstopypiinst el dfythe Hapiioot pi n

So as to m .vot al movenent. of the. bal ancer i ght about t pi vot
oo © Ak RSB YRTWin 8p obbSing BraE e A he sttt i tEr b 1 b
first end doafectivg@ahdaladtdransiianeghéRan the second end. 4. A dynami c bal ancer

for a press according to claim1, wherein the dynam ¢ bal ancer connecting
rod connects t dhe halapegr yyeight invorgad imsuchg waypstp be able taspivel prousdadivate  the

one end wherGqtig: H' e%ﬁ‘iﬁérg«?(%ﬁ?% hﬁ@é&:’ ﬁ}én%r%%???eﬁ%a‘f:ﬂ{cer weight dynam c

bal ancer for a press accor anet er t he

sl i de- dri \appexximatety gosftiomed ion agihineb dint that bysseqthadughahacditarndigeavigyfoftalstide,

dynam ¢ bavlvl?er}gigrtﬁg criglm\é?nic %gl%ggetr-rdri%e %géetni;ricl]?art is the only eccentric part that drives the
dynamic balancer and the dynamic balancer-drive eccentric part and the slide-drive eccentric

part are the only eccentric parts that are mounted to the crank shaft.

2. A dynamic balancer for a press according to claim 1, further including a
bracket coupled to a support structure, the bracket having a pivot pin coupled thereto with the
balancer weight being supported by the pivot pin so as to permit pivotal movement of the

balancer weight about the pivot pin.

3. A dynamic balancer for a press according to claim 1, wherein the first end has

greater dimensions than the second end.

4. A dynamic balancer for a press according to claim 1, wherein the dynamic
balancer connecting rod connects to the balancer weight at an end thereof which is opposite

the one end where the balancer weight swivels around the pivot.

5. A dynamic balancer for a press according to claim 1, wherein a diameter of the
slide-drive eccentric part is substantially equal to a diameter of the dynamic balancer-drive

eccentric part.

10



2 4 FEB 2006 6. A dynam c bal ancer for a press according to claim11, wherein
t he bal ancer weight swvels in such a manner that conpensates reciaé% Eting
notion of the slide so that the center of gravity of the bal ancer ig t2006s
substantially aligned with an axis passing through the center of gravity of
the slide. 7. A dynam c bal ancer for a press according to claim1, wherein
the dynam c bal ancer connecting rod is the sane nenber as the connecting
rod that drives the slide. 8. A dynam c bal ancer for a press conprising: a
dynani ¢ bal ancef-- dr i $elydamimbalaneentor e prgss necatdiog terclimadkwhersint the babbpesrat e i n

an opposi ’ sl | de-dri r £ th i | 50, Mount on
the of ank RERIgeltih S Snbilfr Bt K BERE sl Pl S Hop T B AR P 2
first end cehter bEgayitawt thelimlaoereweight iv eulastmeally hlégrzdvwith 1 olis passiiybeugl
second end, of the connect'gg gfd for connecting to a bal ancer weight;
wher ei n t HBe BeteRRe, iWMﬁ%ﬁ* sdet ormed in such a way as to be able to swive
around a pivot provided at one end thereof and the bal ancer weight is
constructed and arranged relative to a slide such that the dynam c bal ancer
conpensat es an 7.ner t Aalyhamacbajmwer faor e gprdsy avmrding & claine dj whereat thadymamhicon of

the slide.,and a position qf. center qf gravity of. the, bal ancer along a
hori zont alba%nﬁﬁrepo(n?-e‘f}nlﬂrgaéﬁﬁl’Fﬁ@P‘émen}%rgﬁ &9%%‘85{/0‘19 tilrives the st o of
gravity of the slide along a horizontal plane (x-y plane) thereof, wherein

the dynam c bal ancer-drive eccentric part is the only eccentric part that
drives the dyna¥i c baldynamic balancehier dpresaicempusingicer - dri ve eccentric part

and the slide-dri ntric.part are the onlyv,eccentri rts that are
mounted to the SRR baidhoer g storhiic patlindiintd o Cpnk o everadin a0 ¢ o
claim8, fappblies phiase i awdide-drive 2cdeditriccparpthadis alboanGunpaben the tckankt shag;, arddhe

bracket having a_pivat pin coupled thereto with the _bal ancer wei ght being
supported by t Hedyhaiis bplapces gonnecting mdfor comiegtingto adirsbendf the dynamc

balancer-drive eccentric part, with an opposing second end of the connecting rod for
connecting to a balancer weight; wherein

the balancer weight is formed in such a way as to be able to swivel around a pivot
provided at one end thereof and the balancer weight is constructed and arranged relative to a
slide such that the dynamic balancer compensates an inertia force generated by vertical
reciprocating motion of the slide and a position of a center of gravity of the balancer along a
horizontal plane (x-y plane) thereof is approximately equal to a center of gravity of the slide
along a horizontal plane (x-y plane) thereof, wherein the dynamic balancer-drive eccentric
part is the only eccentric part that drives the dynamic balancer and the dynamic balancer-drive
eccentric part and the slide-drive eccentric part are the only eccentric parts that are mounted to
the crank shaft.

9. A dynamic balancer for a press according to claim 8, further including a
bracket coupled to a support structure, the bracket having a pivot pin coupled thereto with the
balancer weight being supported by the pivot pin so as to permit pivotal movement of the

balancer weight about the pivot pin.

10. A dynamic balancer for a press according to claim 8, wherein the first end has

greater dimensions than the second end.
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bal ancer wei ght about the pivot pin. 10. A dynam c bal ancer for a press
according to claim8, wherein the first end has greater dinensions than the
second end. 11 2 4 FEB 2906 11. A dynam c bal ancer for a press aCOZ?q.erEBng]ﬂEO
claim8, wherein the dynami c bal ancer connecting rod connects to the

bal ancer wei ght at an end thereof which is opposite the one end where the
bal ancer wei ght swivels around the pivot. 12. A dynam c bal ancer for a press
according to claim8, wherein a diameter of the slide-drive eccentric part

i s substantial I). equaldypanig halaapertfer a press seeortlingit Jaipnd.amesseindhe denamic
eccentric [ ] lL.apcer . for . I . | ai m.
whorei n ¢ hargbsrehnecpdr R Ehed A REHa1ey b BeBhE R S RIS glith . ol
connect i Nghe Ok driiavhdte ihectsaldrter whigeswilels around the pivot.

12. A dynamic balancer for a press according to claim 8, wherein a diameter of the
slide-drive eccentric part is substantially equal to a diameter of the dynamic balancer-drive

eccentric part.

13. A dynamic balancer for a press according to claim 8, wherein the dynamic

balancer connecting rod is the same member as the connecting rod that drives the slide.
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