COOLI NG LI NE APPARATUS FOR COCLI NG MOLDS FI LLED W TH NO_TEIRWLCM@ of
the Invention This invention relates to an apparatus of cooling |line or
cooling nolds filled with molten nmetal fdr use at an automatic foundry
ptant which produces ductile casts. Description of the Prior Art \Wen
products such as ductile casts, which take a long tinme to be cool ed, are

produced, preferabl |l 0, tfﬁb#' 0 nmaintain
the rate of noldin 9@&%1@%@1’% mfmbm% ds, and to
mnimze a requiregd.conl] ' e Patent B (KOKCKU), 52-9576
di scl oses an appargf%%E §?ﬂéﬁ§a£ﬁgfg¢fsﬁgggicooling lines. In the
apparatus nolds which are transferred along a teemng line are noved onto a
nol d sending-in line which is disposed transversely of the teemi ng line.

The nol ds, which.. LI led wi,th nolten netal at the teeming line, and

whi ch are anedlagkﬁﬂigﬁkﬁﬁﬁﬁhggending-in line, are then transferred to a
plurality of coql4d.ng lines, j ch are di spposed.transverse of .t he d
sending-in i ne%ﬂ%@&%&@ﬂﬁ@qmﬂrsg&&@ﬁmﬁmmﬁ
successi vely, tyansferred o ch coolin ine.ip a direction. osjte to
Chet st odiied withanpleRmetal Riuse A dutoraiic: orthcty mign WhisHBREaRs  ou
line which js is&ased transversely of the end portions of the cooling

i nes. The Cd§t8- sent out fromthe nold sendi ng-out |ine to undergo the
next step. In the cooling Iines of the apparatus a pusher and a shock
absorber are disposed both at the starting portion and end portion of each

cooling line mh%SSin.the ppsher .pushes each nold filled with nolten netal
whi | e t he shock ThE PhEiBs the force of inertia of each nold.

Thus 't e appar ey, ses TRy B 78 ke S0 B R B S
are produced, preferably a plurality of cooling lines are arranged to maintain
the rate of molding and the rate of charging molten metal in molds, and to
minimize a required cooling line area. Japanese Patent B (KOKOKU), 52-9576
discloses an apparatns having a plurality of cooling lines. In the apparatus
molds which are transferred along a teeming line are moved onto a mold
sending-in line which is disposed transversely of the teeming line. The molds,
which are filled with molten metal at the teeming line, and which are moved
along the mold sending-in line, are then transferred to a plurality of cooling lines,
which are disposed transversely of the mold sending-in line and parallel to the
teeming line. The molds are successively transferred on each cooling lineina
direction opposite to their stream in the teeming line, and are transferred to a
mold sending-out line which is disposed transversely of the end portions of the
cooling lines. The mélds are sent out from the mold sending-out line to undergo
the next step. |

In the cooling lines of the apparatus a pusher and a shock absorber are
disposed both at the starting portion and end portion of each cooling line
wherein the pusher pushes each mold filled with molten metal while the shock

wwe



This invention is conceived considering this drawback The purpose of this

i nvention is to sinplify the structure of2the cooling |ine apparatus for
cooling nolds filled with nolten netal for use at an automatic foundry

pl ant whi ch produces ductile cast products. Summary of the Invention To the
above end, this invention uses a first and second nol d-transfer device ayf
the nol d seabsorber absarhs the forcecofiinertiaeficachymold. Thus, theapparatugaisgs An

el ectric servo-cylinder is nmounted on each nold sending-in and sendi ng- out
line. The emavypushersand shocloabsorbers; and ia therefiere ¢amplicited. ol d, and as a
shock absor ber mhen it receives a nold. The apparatus of the present

i nvent i on i ncl udEhissnyentianiis gonceived iconsideringthvhdrawback. dThe parposedficen
a teeming line and a nold-renoving line substantlally parallel to the

teeni ng Ii ribis tventionds tasimplifyatheestrsetuns efitheatoolingling ppatatus fier t eeni ng
line, a nold sending-in |ine which connects an end portion of the teem ng
line to theconling mgds)ﬁﬂedmﬁhmokemmemdlﬁongselananammmcrﬁ)uﬂdspng out

| i ne which connects enddgcrtlons of the cooling lines to a starting portion
of the nol cwhshopm tikheastpraductss further includes a first and a
second transfer deV|ce that run along the nold sending-in and sendi ng- out

| ines, respectively. The first transfer device includes a first transfer
truck, a railroad which is nounted on the first transfer truck and
connectabl e to the end portion Summaryefthednvéntionrand the starting
portions of the cooling lines, and along which a nold-carrying truck runs,
and a first inwalaithe aboveend, this diiventtonusesyd firstandseqondamold-transfat of
the railroad. -The second transfer device includes a second transfer truck,

a rai | road dewiesat ﬂ:mmmldsandmgt-mdmm&em&sendmguomhmmspemdyj eto
the end portions of the cooling lines and the starting portion of 3 the
nol d- renowqulwmmhndmmmtedmeaehmldg in and sendimgrout
second in dl y- faC|n%néIectr|c servo-cyl i nder disposed rearward of the
railroad e The electric servo-cylinder acts as a pusher to push a mold, and as a shock

absorber when it receives a mold. The apparatus of the present invention
includes a plurality of cooling lines which are disposed between a teeming line
and a mold-removing line substantially parallel to the teeming line, and which
are arranged substantially parallel to the teeming line, 2 mold sending-in line
which connects an end portion of the teeming line to the starting portions of the
cooling lines, and a mold sending-out line which connects end portions of the
cooling lines to a starting portion of the mold-removing line. The apparatus -
further includes a first and a second transfer device that run along the mold
sending-in and sending-out lines, respectively. _
The first transfer dev;ce includes a first transfer truck, a railroad which is-
mounted on the first transfer fmck and connectable to the end portion of the
teeming line and the starting portions of the cooling lines, and along which a
mold-carrying truck runs, and a first inwardly-facing electric servo-cylinder
disposed rearward of the railroad. The second transfer device includes a second
transfer truck, a railroad which is mounted on the second transfer truck and
connectable to the end portions of the cooling Iiggs and the starting portion of



of the second transfer device. The nolds filled with nolten netal are
transferred by the first and second transger devices fromthe teemng |line
through the cooling lines to the nold-renoving Iine. The present invention
does not require pushers and shock absorbers for all cooling lines. Thus
the cooling lines are sinplified. Brief Description of the Drawings Fig. |

is a plan vihevmeld-réaceitpliheriid Alonghwhithramild<caefyih truckvieids] aadal an

automatic foundry plant. Fig.” 2 is a cross-sectional V|em/along’arrom1A - A
in Fig. 1. d&xendiswadefadiig cRdiie sepeo-cylindengispoddd raurdfedrofthe rhitebant
of the present invention noww || be explained indetail. In Fig. | a

t eem ng | i ngf the secondWandfer devieennected to a nol ding station (not shown)
at an upstreamend thereof. A group of trucks 2, which cany nolds, are put

in aline on a rThemelds(filléd wWithmoleh bkl aee Wansforiaibby the Gost ambsécond

wheel s 30 (see Fig. 2). The nold-carrying-trucks 2 are successively pushed

one by one frsnsfep debivesfroriieaséming ihe thwughthe coobing)lines tolthedi rection

shown by arrow a, and are filled with nolten netal at a teem ng station

(not shown) molkremoving lifat %d?&é@ﬂt invehtiondorsinut rbipiee pasheérskand shock

denotes a plurality of cooling 1ines arranged parallel” to'the teemng |line

X, On the | abstabersoferalbéodligg lihes.k This thé cobling lines ape simplifiedi | 1 ed with

nolten netal, are arranged along a railroad 3 as in Fig. 2. The trucks 2
stay on the cooling lines for a predeterm ned period to cool the nold
filled wth the nolten netal.. The nunber of lines Z is determ ned

consi dering the cooling 4 Bfief Désefiptibh ofithe Drawinpgye enbodi ment, f our

lines, [err] - [err], are uséd as 1n FIQ. r. . Y denotes a nol d sendi ng-in

l'ine which connePig I isea phth Pieis bfthe embodiment of the apparatus of the invention
at an automatic foundry plant.

Fig. 2 is a cross-sectional view along arow A - A in Fig. 1.

Description of the Preferred Embodiment
The preferred embodiment of the present invention now will be explained

in detail.

In Fig. 1 a teeming line X is shown. It is connected to a molding station
(not shown) at an upstream end thereof. A group of trucks 2, which carry molds,
are put in a line on a railroad (not shown) of the teeming line through their
wheels 30 (see Fig. 2). The mold-carrying-trucks 2 are successively pushed one .
by one by a pusher (a hydraulic cylinder, not shown) in the direction shown by
arrow a, and are filled with molten metal at a teeming station (not shown),
which is located midway in the teeming line.

Z in Fig. 1 denotes a plurality of cooling lines arranged parallel to the
teeming line X. On the lines groups of the trucks 2, which carry the moids filled
with molten metal, are arranged along a railroad 3 as in Fig. 2. The trucks 2
stay on the cooling lines for a predetermined period to cool the mold filled with
the molten metal. The number of lines Z is determined considering the cooling



(downstream end) of the teeming line X to the starting portions (upstream
ends) of the cooling lines Z - Z4. On thegnold sending-in line Y a first
transfer device 4 is disposed to rnmon a railroad 5 along the nold
sending-in line Yto trafer the nold-carrying-trucks 2 on the line Y to
each of the cooling lines [err] - 4 V denotes a nold-renoving |ine disposed
paral | el t perfod oftie molds.nkn thesembotiment, fleurboes, rEJ,] 4 Zpsard used as i F{g.]

are positioned between the teeming line X and the nold-renoving |line A
group of nol.d-carrying trucks 2, which carry the cool ed nolds, are arranged
inaline on arailroad (not shown) along the nold-renoving line V. The

trucks 2 are suc¥edenotes 3 mokisdmdingdn sinerwhichednneets\the ortiorect i on of
arrow ¢, and the sand of the nolds Is renoved fromcast products at a

nol d- r enovi(dgwatstireannend) ofthe eensngding Xdodhe starting portionbi(upstrearnsstds)t he
end portions (downstream ends) of the cooling lines [err] - [err] to the
starting pafithercoblipgtlimsZenZ) . Ontthe moldsending imliné iYia fitst fransfernd
transfer device 6 is disposed to run on a railroad 7 along the nold

sendi ng- outddvice4 s sisposed totrunremna raitroad® almigitheamold sendingdhding ¥htoeach

of the cooling lines Z - Z4to the nold-renoving line V. The first transfer
devi ce 4 i dransferthel mokbgainyinptrucks 2Tiwe thicline & o each ofitse eovling dines Z ruck
9 which runs along the railroad 5 through wheels 8 thereof. A pinion 12, a
servonotor 40, and reduction gears 11, are secured to a side of the
transfer truck 9. The pinion 12 is driven to rotate in a horizontal plane

by the servonot o¥ dehotesia mheld-reinovinglingedisposdd parallep o itheteetning lime I d
with a rack 13 which extends along the railroad 5. When the servonotor is
driven, thesuchzahat the ¢ooling Bnes & pr Z¢ are positiced betweenatic feeming line X
transfer truck 9 can stop both at the end portion of the teemng line X and
the starti rapdothetmold-rémowing lide #e Acgroupnof mold-cafrying trucks 2, which carry
the cooled molds, are arranged in a line on a railroad (not shown) along the
mold-removing line V. The trucks 2 are successively transferred along the line
V in the direction of arrow ¢, and the sand of the molds is removed from cast
products at a mold-removing station.
U denotes a2 mold sending-out line which connects the end portions
(downstream ends) of the cooling lines Z, - Z, to the starting portion (upstream
end) of the mold-removing line V. A second transfer device 6 is disposed to run
on a railroad 7 along the mold sending-out line U so that it transfers the
mold-carrying trucks 2 on each of the cooling lines Z, - Z, to the
mold-removing line V.
The first transfer device 4 is now explained int detail. The device 4
includes a transfer truck 9 which runs along the railroad 5 through wheels 8
thereof. A pinion 12, a seﬁromotor 10, and reduction gears 11, are secured to a
side of the transfer truck 9. The pinion 12 is driven to rotate in a horizontal
plane by the servomotor 10 and the reduction gears 11. The pinion 12 is
meshed with a rack 13 which extends along the railroad 5. When the

servomotor is driven, the transfer truck 9 reciprocates on the railroad 5. The



Arailroad 14 is disposed on the transfer truck 9 at its left side

(inside). The railroad 14 is connectable o an end portion of a railroad

(not shown) of the teeming line X and to the starting portion of the

railroad 3 of each of the cooling lines [err]. Only one nold-carrying truck

2 can run along the railroad 14. An inwardly faci ng el ectric servo-cylinder
¢

15, whi ch 1 tuck Scarr stoprhpthratidhelend postion teemingeline 30 ahdrthe r uck

9 at its right, side. The electric cylinder 15 is operated by the clockw se
and counte arttonoofaeacinef the edodingdinesr#,0rZ17 so that the piston rod
18 extends and retracts. A controller 19 switches the rotational direction
of the servonot oA tailroadd 4 istdisposed o thetransfer tmcke9 av itstleft side (inside). t he
rate of the extension and retraction of the piston rod 18, is controlled by
t he cont r olThe railroad d 4ais Gonnectable &0 anendeportion: of z raitrpadi(net Shewnd wfithe o
energi ze the servonotor). Further, the nunber of rotations of the

servonot or tegming kne X andrtotthe starting portionxif dhe aairoad: 3 of each offthe keolingt on
rod 18, is controlled by the controller 19 via an encoder 21 (a device for
det ecting tinesndybd, .odﬂytmimnki-oanymg guck dneamrumalpngthe

cylinder 15 is programed so that it acts as a shock absorber when the
first trandhninwardlydaaingselectricservacylmder df, sehich sas axadbead facing and as
a pusherwhenthe first transferdevice is at one of the coolinglines [err].
The second lnwandlyeis mounted onithe transfer/truskn8atiits right=side. 1t i ncl udes a
transfer truck 23 which runs on the railroad 7 through its wheels 22. A

pi ni on 26, a serTherclestric ¢ylinder 12 dsioperated byrthe Zloclavisesandired to a side
of the transfer tuck 23. The pinion 26 is driven in a horizontal plane by

t he servonmonnterclockivisedotations ofithe sepdomotor 13 so thattheipi &ith a
rack 27 which extends along the railroad 7 so that the transfer truck 23
reci pr ocat extends ard refractsad zontroller b8 svatchesthe rotatiomal dinectioh@fithensf er
truck 23 can stop at 6 the end portion of each of the cooling |ines

[err] - [erservemotaonl?.hThetatational speed of the servomotor 17, i.e., the rate of the
extension and retraction of the piston rod 18, is controlled by the controller 19
via an inverter 20 (a device to change the frequency to energize the |
servomotor). Further, the number of rotations of the servomotor 17, i.e., the
rate of the extension and retraction of the piston rod 18, is controlled by the
controller 19 via an encoder 21 (a device for detecting the number of rotations
of the servomotor 17) . |

The electric cylinder 15 is programmed so that it acts as a shock absorber
when the first transfer device 4 is at the end portion of the teeming line X, and
as a pusher when the first transfer device is at one of the cooling lines Z, - Z, .

The second transfer device 6 is now explained in detail. It includes a -
transfer truck 23 which nuns on the railroad 7 through its wheels 22. A pinion
26, a servomotor 24, and reduction gears 25, are secured to a side of the
transfer truck 23. The pinion 26 is driven in a horizontal plane by the
servomotor 24 and reduction gears 25. The pinton 26 is meshed with a rack 27
which extends along the railroad 7 so that the transfer truck 23 reciprocates on
the railroad 7 when the servomotor is driven. The transfer truck 23 can stop at



the mold-renmoving line V. Arailroad 28 is disposed on the transfer track
23 at its right side (inner side) so that gonly one nold-carrying truck 2
can rumon the railroad 28. The railroad 28 is connectable to the end
portion of the railroad 3 of each of the cooling lines [err] - [err] and to
the starting portion of a railroad (not shown) of the nold-renoving line V.

An i nwar di ytiesendportiore bf eack of tiee cyodlingltined 97ha¥, madaatrthe startidgifertioacofng

inwardly is disposed on the transfer track 23 at its left side. S nce the

structure ofhe mold-réinoiig HieVs. t he same as that of the electric

servo-cylinder 15, the sane el ements are denoted by the sane nunbers, but

with the attached tuilrbad!ds mlmsﬁmabmmbmmmdkcx&mﬁsmglﬁtmwémn&the

servonot or 17a cause the pistonrod 18aofthe el ectric cynder29 to extend

andr et r act . sidiey sothat ohlyesn elﬂmiducmlzm% tinekrDtat rom oh theraitoad 28 Thee
spee

servonotor 17a. The rotati onal the servonmotor 17, i.e., the rate

of the ‘ext eruilroad 2¥is'cinrmeetdlile toths bad postion of dhe téilroad<3 cf eack bfthe by t he

controller 19 via an inverter 31 (a device to change the frequency to

energi ze t heookny hnas 0Z¥1 7 aniditerthe ishatingportion§of dtailroad {nof shidwn) of the

servonotor 17a, 1.e e rate of the extéension and retraction of the

pi ston rod fftdd-remo liak!'Ed Ay inwardlpfacinig electtit sereoasylindes 29 hiviing @2

device for detecting the nunber of rotations of the servonotor 17a) . The

el ectric cytddiead 16aifacimpiawriiylisdisposed on tie transfor travko2 Xk atfts defsideshen

t he second transfer device 6 is at the end portion of any one of the

cool'ing lines [eSidce thesstrictarslofithescylimier29dscthe isanicsasithat lof the ldotrig

portion of the nold-renoving line V. In the above automatic foundry plant,
as a first séreprcylivddrilS;ithe sanefcleménts are dernoted bynthetsathe numnbers; it
portion of the teeming line X, and the piston rod 18 of the electric

servo- cyl i noth thie attachedetadtd so that it al nbst cones into contact with the
| eadi ng truck 2 of the group of nold-carrying trucks 2 on the 7

The clockwise and counterclockwise rotations of the servomotor 17a
cause the piston rod 18a of the electric cylinder 29 to extend and retract. The
controller 19 switches the rotational direction of the servomotor 17a. The
rotational speed of the servomotor 17, i.e., the rate of the extension and
retraction of the piston rod 18a, is controlled by the controller 19 via an inverter
31 (a device to change the frequency to energize the servomofor). Further, the
number of rotations of the servomotor 17a, i.e., the rate of the extension and
retraction of the piston rod 18a, is controlled by the controller 19 via an encoder
21a (a device for detecting the number of rotations of the servomotor 17 a). .

The electric cylinder 29 is programmed so that it acts as a shock
absorber when the second transfer device 6 is at the end portion of any one of
the cooling lines Z, - Z,, _and as a pusher when it is at the étarting portion of the
mold-removing line V.

In the above automatic foundry plant, as a first step, the first transfer
device 4 is connected to the end portion of the teeming line X, and the piston
rod 18 of the electric servo-cylinder 15 is extended so that it almost comes into
contact with the leading truck 2 of the group of mold-carrying trucks 2 on the



teeming line X. After this, as a second step, the piston rod of a pusher
(not shown) is extended, while the servogotor 17 of the cylinder 15 is then
rotated counterclockwi se to retract its piston rod 18. Thus the

nol d-carrying trucks 2 are noved to the right as shown by arrow a, and the
| eading truck 2 is transferred onto the railroad 14 of the first transfer

device 4. féerhivpsliid Xe, Atfies thiscayaweohd steps thedsistonerodes Ve paskér (hoti S

controlled suchthat the rate o0f retraction of the piston rod 18 is reduced

per a predghewi) ieextended! ditlectie\servarioter 11ef the'e¥linder DS géndothted

pusher (hydraulic cylinder), nove at a high speed due to the force of

inertia. Thoanferelock@dse o rétradt ifs pisteid fod' 18y Thisd e hold-o tigeks 26 of

the electric servo-cylinder 15. As a result, the servonotor 17 Totates at

arate hi ghard firyved!te Memighit APshowRbY: arfowes endoheleatingteadleDrgmot or , i e.

a torque in a direction opposite tob?he rotation of the servonotor, brakes

the | eadi ngrahfitteonfiile fallfosddachfthe fist Gansfer devigd 4)- carying trucks 2

on the teenming line X gradual [y becones less, and they finally stop.

Therefore, the bﬂﬁﬁﬂiﬂ“ﬁnid‘ﬁéﬁ%qﬂ‘énﬁ?wén ife the sérivoiiothf 3755 tontiellede 4

wi t hout any danmge due t0 the shock caused when the truck is strongly

pushed to &iih tieit theaste dfretrdctioncofthepistonrod ] i rafucedPperee (not shown)

pushes back all the trucks 2 on the teéi line X other than the |eading

truck, to ppddteiminedetimeiate bm%vﬁﬂ&thdﬁm@ﬂﬂ?@e@@&@gﬁ@éﬁke a

space therebetween. In a fourth step, the servonbtor 10 of the first

transfer dehydraulicicylinder)y aieee aa Wplespeed dey t¢ thetforee idfdnéitiy. t This Hes t i on

of the cooling line“[err], while the servonotor 17 of the electric

ser vo- cy! | Iehing Fruck 2 18 Stresgly kst 1n hé fod Heall'16 6f o clebmiopi ston rod 18

of the electric cylinder 1575 'extended to the maxi nrum thereby pushing and

sendi ng oukervare BS . AW résulic kthe’ semvidntdtor I 7ofotates at @l ratehiphkt thin t he

first transfer device 4, onto the'railroad 3 of the cooling line [err].

T L By st sogetag g gt 10100
[err]. direction opposite to the rotation of the servomotor, brakes the leading truck 2.
Thus the speed of the group of mold-carrying trucks 2 on the teeming line X
gradually becomes less, and they finally stop. Therefore, the leading truck 2 is
moved onto the first transfer device 4 without any damage due to the shock
caused when the fruck is strongly pushed to the rod head. In a third step, a
pushing-back device (not shown) pushes back all the trucks 2 on the teeming
line X other than the leading truck, to separate the other trucks from the leading -
one and to make a space therebetween.
In a fourth step, the servomotor 10 of the first transfer device 4 is
activated to move the device 4 to the starting portion of the cooling line Z,,
while the servomotor 17 of the electric servo-cylinder 15 is rotated clockwise.
In a fifth step, the piston rod 18 of the eleciric cylinder 15 is extended to the
maximum, thereby pushing and sending out the mold-carrying truck 2, which is
on the railroad 14 of the first transfer device 4, onto the railroad 3 of the cooling
line Z,. After this, the piston rod 18 is retracted. By repeating steps 1 through 5,
many mold-carrying trucks 2 are arranged in a line on the cooling line Z, .



Sirh'larly, many nol d-carrying trucks 2 are arranged in |lines on the cooling
lines [err] and [err] Next, a procedure t8& transfer the nold-carrying

trucks 2 on the cooling lines [err] - [err] onto the nold-renoving line V
is explained. In a step 6, the first transfer device 4, which has received
ng truck I's ¢connected to the starting portion of the

a new nol d-éarryi |
cool i ng | i neupdarly, many meld-camyms trueks 2 are arrangedaniimes enthecegling liaes 15
is switched 1o %e cl ozkvvi se rotation node. In a seventh step, the second
transfer devxe ;iands finected to the starting portion of the cooling |ine
[err], and the piston rod 18a of the electric_servo-cylinder 17 of the
device 6 is ext eﬁﬁ?ﬂ,%@mmﬁ ite transferthe moldrcarrymg trucks 2romthereoalimg wi t h

the | eading,.truck 2_of the group of npld-carrying trucks_2. The servonotor
17a of the HDES Z; onta theynoldgemaying, line a8 explatagds Inastep.6; the firste
(this state is gshown,in Fig. 1). In an eighth step, the servonotor 17 of
the el ectri Ba@s‘.swdeym Mw%ldsim reaeaved a pew moldfeamying toeki2 ) is commected
cl ockwi se to élx:t:end,the piston rod 18, while the servonotor 17a of the

el ectric seto/Bhestarngporton of the-ceoling line 4, end the servometard 7 of theed

counterclockwi se to retract the.piston rod 18a. By these operations, the

W .

group of rmé@cgéﬁ BAVRgCY! sl disswitehed 8o theglackidse setationgmadecdnian t he
direction shown by arrow b by _means of the nold-carrying truck 2 on the
first fers‘ﬂ@ﬂtﬁgf .,tﬁ@semadmasfm{evaﬁeﬁmco zﬁhqgtarhagmsammf
energi ze the servonojor 17a is copntrolled such that the rate of retraction
of the pist ‘PQ&IJJI@EW 1¢M&@pmnaogrlmféhmMimm&vé7@ﬁmd
t he group o&}qtq?e .ol d-carrying trucks 2 runs at a high speed due to the
force -of in evica Qus extendeadisp thatithe sad head lsﬁabn@s%cqmmomntantwﬁh

head 16a of ,the el ectric _servo-cylinder 29. As_a result, the servonotor 17a
rotates at W€ &n&guek&%mmwfmﬁiﬁmmks 2eakhe servomoator 17aom

e e O Eihe exlinde Jivis svaitahed o Bl counterclockwisk rotation mode (this state

is shown in Fig. 1). |

In an eighth step, the servomotor 17 of the electric servo-cylinder 15 of
the first transfer device 4 is rotated clockwise to extend the piston rod 18, while
the servomotor 17a of the electric servo-cylinder 29 of the second transfer |
device 6 is rotated counterclockwise to retract the piston rod 18a. By these
operations, the group of mold-carrying trucks 2 on the cooling line Z, is moved'
in the direction shown by arrow b by means of the mold-carrying truck 2 on the

 first transfer device 4.
At this movement of the trucks 2, the frequency to energize the

servomotor 1:7 a is controlled such that the rate of retraction of the piston rod
18a is reduced per a predetermined time-rate curve, and the group of the
mold-carrying trucks 2 runs at a high speed due to the force of inertia. Thus the
leading truck 2 is strongly pushed to the rod head 16a of the electric
servo-cylinder 29. As a result, the servomotor 17a rotates at a rate higher than
its own primary rate. A reaction torque from the servomotor 17a brakes the
group of mold-carrying trucks 2. Thus their speed is gradually reduced, and



9 they finally stop. Therefore, the leading truck 2 is transferred onto the
second transfer device 6 w thout any danmage due to the shock. In a ninth
step, a pushing-back device (not shown) pushes back all the trucks 2 other
than the | eading tuck, to make a space therebetween. In a tenth step, the
second trangfer_ device 6 is nmoved to the end portion of the nol d-renoving
line Vv, andheydinallystopt dFhereforef thenleading-truck 2cigitraniferred omto the seeond e 6
is switched to the c|lockwi se rotation node. In an eleventh step, the piston
rod 18a of transfex deviced without anyiamageeduetalthe shogkish t he nol d- carrying
truck 2 on the second transfer device 6 onto the nold-renoving line V.
After this, the luaninthrstep,18pushingebackodesdce fgot shown) pusheschbasioalt the xt h

to el eventh steps, the group of the nold-carrying trucks 2 on the cooling

line [err] tracks 2othenthan thedeading trusky {0 amake 2 gpacertherebétvwenn. t hea tenthks 2

are nmoved fromthe cooling |ine [_ergl_,El a new group of nold-carrying trucks

2 is transfséep,dhefsecondtransfemdengce ibris mioved to theeend poition bftke [ er r] .

Simlarly, the groups of the nold-carrying trucks 2 on the cooling |ines 42
73, and z4 mpli-remaving line Vorand theservomotombia ofithe elecitic Cykindér 29 of the
the art wil] appreciate_ that besides the described enbodi ment the present

i nventi on dleviee:64s switched toythercjockwise rofdtiofi mode. Foan eleventlesteppthead of
sets of the rack and pinion, sets of a ball screw and nut may be used to
move the fipistonaied H8aofithe electrie cylindér23 isextepded ¢o pushithe meold-caftping
described enbqdi nents are given for istration and not for limtation, and

t he presentruck/2won the secondtransferodéwice  oite thethold-ramovingrline V. Aftet. An

apparatus of ,cooling lines for cooling nolds filled with nolten netal that
conpri ses 4his, theipiston vod dBalismetracteds [err] - [err] arranged substantially
parallel to a teemng line (X). and di sposed between the teemmg |ine (X)
and a ol d- r enoVBYigepeating the, ahovecsixthstaieleventiustepasthel groupafitheel to the
HeEM N mold-carrying trucks 2 on the cooling line Z, is transferred onto the
mold-removing line V. After the trucks 2 are moved from the cooling line Z,, a
new group of mold-carrying trucks 2 is transferred from the teeming line X onto
the cooling line Z,. Similarly, the groups of the mold-carrying trucks 2 on the
cooling lines Z,, Z,, and Z, are transferred onto the mold-removing line V.
One sklled in the art will appreciate that besides the described
embodiment the present invention can be practiced by any other embodiment.
For example, instead of sets of the rack and pinion, sets of a ball screw and nut
may be used to move the first and second transfer devices along their railroads.
The described embodiments are given for illust:at_ion and not for limitation, and

the present invention is limited only by the following claims:




line (X), a nmold sending-in line (Y) which connects an end portion of the
teeming line to starting portions of the cooling lines, and a nold

sendi ng-out line (U which connects entf portions of. the- eooling lines to a
statlng portion of the nold-renmoving |ine, wherein the a further
conprises: a first transfer device (4) which ru MM“I I ‘ﬁ“i sendi ng-in
line (Y) he fII’SI t.ransfer devi ce i ncl udi ng a uck (9), a
rail roadW&% 1% nounted on the first transfer truck and connectabl e
to the end portlon of the teeming line and the starting portions of the
cooling lines; and along which a nold-carryig truck (2) runs, and a first

o N B iR ot el ok Dbt AR ST et o o
Cr anst or distab{baE s%%prﬁe?%ﬁ fogaliy ﬁifgilﬁ% imuz&mmc' Tohgeth aubaanally
ELZnEIg{ tr Fg%@gﬁﬂe amag%pgggbgort i 0 of the co {Xﬂaﬂél nes and
B S b R
(15 20, 210 Zﬁﬁaa@% i 1561 (Y WhiS CERRECH a0 GG RAFDR G @ens on and
retractign of Rist ?”s{ﬁgﬁg%ﬁé‘ﬁs ok e coo’hn Cé’é‘dan 5 ol sehding-out fine °" "
((j) which connects end portions of the cooling lines to a starting portion of the
mold-removing line, wherein the apparatus further comprises:
a first transfer device (4) which runs along the mold sending-in line (Y),
the first transfer device including a first transfer truck (9), a railroad (14) which
is mounted on the first transfer truck and connectable to the end portion of the
teeming line and the starting portions of the cooling lines, and along which a
mold-carrying truck (2) runs, and a first inwardly-facing electric servo-cylinder -
(15) disposed rearward of the railroad (14); and
a second transfer device (6) which runs along the mold sending-out line
(U), the second transfer device including a second transfer truck (23), a ruilroad
(28) which is mounted on the second transfer truck and connectable to the end
portions of the cooling lines and the starting portion of the mold-removing line,

g,

and along which a mold-carrying truck (2) runs, and a second mwardly-facing
electric servo-cylinder (29) disposed rearward of the railroad (28) of the second
transfer device.

2. The apparatus of claim 1 that further comprises means (19, 20, 21,
21a, 31) for controlling the rate and degree of extension and retraction of piston
rods of the first and second electric servo-cylinders.



