1 SIZING TOOL "The present invention relates to a sizing tool for sizing 5
the outer dinensions of an extruded tubing. The sleeve-like sizing tools of
said type are placed ime- diately after a tubing extﬂmdeﬁﬁgbﬁ¥a_spg0|flc
sizing and cooling vat. 10 The operation of the tools COE%&%SS with two
principles. According“o one principle, a tubing in a fo state and

| eaving the extruder is pressed against the inner surface of the sizing
tool by neans of pressure devel oped inside 15 the tubing. The other
operating principle requires a work chamber under vacuum in which chanber
the sizing tool is placed. The wall of the tool is provided with through
channel s, vi ' B vacuum prevailing in the work chanber can affect
the outer surface of the tubing in the 20 sizing tool. The tubing is then

ked [ the inner surface of the tool. For cooling the tubing, the
fggleisag?{RZ&i H%%é%ﬁﬂfiﬁ?“ﬁﬂ%&PnaEFhﬁﬁeﬁstQ Eo&P&ﬁPgnﬁaghnFBF fheifdol is

subj ectedd  the outer dimensions of an extruded tubing.

The sleeve-like sizing tools of said type are placed imme-
diately after a tubing ektruder, in a specific sizing and
cooling vat. '

10
The operation of the tools complies with two principles.
According to one principle, a tubing in a forming state and
leaving the extruder is pressed against the inner surface
of the sizing tool by means of pressure developed inside

15 the tubing. The other operating principle requires a work
chamber under vacuum, in which chamber the sizing tool is
placed. The wall of the tool is provided with through
channels, via which the vacuum prevailing in the work
chamber can affect the outer surface of the tubing in the

20 sizing tool. The tubing is then sucked against the inner
surface of the tool. |

For cooling the tubing, the tool is either immersed in
water acting as a coolant medium or the tool is subjected
25 to a constant water shower.

From the point of view of a satisfactory operation of

sizing tools, it is essential that the tubing passes

through the tool as free from friction as possible and that
30 the tubing leaving the extruder is correctly cooled for

achieving the desired dimensions and dimensional stability.

For achieving these objects, different lubricating and
cooling solutions have been developed for sizing tools.
35 These solutions related to éizing, tools operating - both
under an internal pressure and an external vacuum have been

described in patent literature to a great extent.



25 to a constant water shower. Fromthe point of view of a satisfactory
operation of sizing tools, it is essential that the tubing passes through
the tool as free fromfriction as possible and that 30 the tubing |eaving
the extruder is correctly cooled for achieving the desired di nensi ons and
di mensi onal stabil‘ity.” For achieving these objects, different |ubricating
and cooling solutions have been devel oped for sizing tools. 35 These
solutions related to sizing tools operating both under an internal

pressure and e &XdAMAltosac RerbRayRg besnckles ciriviet idh RaLheRk. éhég%é& ure to
a great extené. 2 Eﬂ?xf zi.ng tool "according to this invention can be
adapted to betUE Y55t |ﬁ¥‘pﬁasgﬁ?§s‘éﬁ% A AT SRS emFhe bR €8 4Sed in
a vacuum systwsgd tive aatdcuofm tdyesteingi nfhet @all LMot the piavhgedowithupressure
passages. 5 ASIZING dddPhy i off Preded W LhsRIgSSUre passages and a channel
5
A sizing tool provided with pressure passages and a channel
system communicating with the inner surface of the tool for
leading lubricating water essentially along the whole tool
length between the outer surface of the tubing and the
10 inner surface of the tool is known and described e.g. in

the US patent specification no. 4 543 051.

In the sizing tool described in said reference publication,
the cooling is mainly based on the effect of cooling water
15 in the sizing vat, although the lubricating water naturally
participates in the cooling. However, arranging the cooling
and the lubrication in said manner limits the tool capaci-
ty, nor does it provide a possibility of édjusting the
cooling without a detrimental effect on the lubrication.
20
For eliminating these pxoblems, the sizing tool is in
accordance with the invention furnished with a separate
cooling channel system independeht of the conditions of
cooling outside the tool, which system essentially extends
25 along the whole length of the sizing tool.

In accordance with an essential additional feature of the
invention, the sizing tool is also provided with a separate
vacuum channel system similarly independent of the condi-
30 tions outside the sizing tool. The other characteristic
features of the invention are described in the appended

patent claims.

The invention is next described with reference to the

35 accompanying drawing, in which

Fig. 1 is a partially sectional side elevation of an



system communi cating with the inner surface of the tool for |eading

| ubricating water essentially along the whole tool |ength between the outer
surface of the tubing and the 10 i nner surface of the tool is known and
described e.g. in the US patent specification no. 4 543 051. In the sizing
tool described in daid reference publication, the cooling is mainly based
on the effect of cooling water 15 in thg sizing vat, although the

| ubricating water naturally participates in the cooling. However, arranging
the cooling and the |ubricakemdbdinesdi 8fMep8eintddiive e ingolkoeapaci - ty,
nor does it provide a possibility of adjusting the cooling wthout a
detrinental effect on the lubrication. 20 For elimnating these probl ens,
the sizing todid.s 4 n accordaascelsbth phetiaVventsantifanal shes wd h a

separate cool i ng channel Sy%h%thQd%B&Q%ﬁﬁE“%fO%h%ﬁﬁyggéé
alry a

outside the tool, which systemessentl ext ends

| ength of T he sizing tool. [EARS&ecordance with an essentia
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feature of the invention, .the sizing tool is also provided with a separate

vacuum channel_ system simlarly i ndependent of the condi-
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Fig. 3 is 'a cross-section of the sizing tool of

Fig. 2 at section A-A.

A plastic tubing 1 to be sized is introduced into a sizing
tool according to Fig. 1 from an extruder, which is not
shown in the figure, but which is placed immediately in the
right edge of the figure. The sizing tool is placed after
a nozzle (2) of the press head of the extruder. The whole
sizing tool is placed in a so-called sizing vat, which is
an essentially closed chamber larger than the sizing tool,
in which chamber, during operation, a certain wvacuum as
well as a cooling water level is maintained in such a way
that the sizing tool is totally immersed in the cooling
water. The cooling can alternatively be based on water
showers, which rinse the sizing tool and the tubing pro-
truding therefrom. The sized tubing is thus subjected to
aftercooling when passing through the water or water sho-

wers in the chamber.

On the other hand, the inside of the tubing to be made can
be arranged to be maintained at a pressure exceeding the
environmental pressure, whereby the sizing occurs through
this internal pressure, which pressure presses the tubing

wall against the inner surface of the tool.

For the operation mode under vacuum, several bores 17 have
been made through the tool wall, via which the wvacuum
prevailing in the sizing chamber can affect the inside of
the sizing tool and suck the tubing to be sized against the

inner surface of the tool wall.



30 tions outside the sizing tool. The other characteristic features of
the invention are described in the appended patent clains. The invention is
next described with reference to the 35 acconpanyi ng drawi ng, in which

Fig 1 is a partially sectional side elevation of an 3 enbodi nent
of the inventive 5izing tool, Fig. 2 Is also a partially sectiona
vi ew of anot her enbodi nent of the inventd ve sizing 5 t ool .
Fig. 3 is a cross-section of the sizing tool of Fig. 2 at section

A-A 10 A biastieftebiagcénneréngiﬁbdnge Qnttbdusédihgtmoalsbmmpg tooI
according to-fbge 1 hMaia0eexh! Hdely WhhfilolsoB0LAANANALLN LG LLAY e, but
I gure.

whi ch is placed |nne lfately 1n e right edge o e Si |ng
tool is placéhea¢99@za?ﬂﬁzléb{EQaEﬁnghéah¢éséwhé§5<ﬁaﬁqﬁ§¥hﬁrm®%ra The

whol e cooling effect at the same time) is fed into this chamber
5 . via two opposite connections 7 placed tangentially to the
outer surface of the wall. The bottom of the lubricating
water chamber 22 has several through holes, via which water
can enter between the outer surface of the tubing and inner
surface of the sizing tool.
10
For improving the lubrication effect and extending it along
the whole tool length, the tool is provided with an addi-
tional channel system 12 as an extension to the annular
lubricating water chamber 22, into which channel system 12
15 lubricating water is led from the chamber 22 and from which
Jubricating water is 1led through holes in the channel
system between the tubing and the inner surface of the
tool. The channel system is extended essentially along the
whole tool 1length and provided with its own adjusting
20 devices 24 for achieving the correct lubricating condi-
tions. For increasing the flow rate of the lubricating
water and for equalizing the pressure, the annular chamber
22 of the initial end is furnished with overflow openings
21, through which water in excess relative to the lubrica-
25 tion purpose can be led to the sizing vat. A larger flow
rate essentially intensifies the cooling of +the inlet
section. The supply of the lubricating water in the op-
posite direction is also possible.

30 In order to achieve a more controlled and efficient cooling
for the tool, the tool according to the invention is fur-
nished with separately adjusted, closed cooling-medium
channels 15. The channel systems can, subject to the pro-
perties required by the product, have several operational

35 modes e.g. with respect to the direction and distribution

of the cooling circulation.



15 sizing tool is placed in a so-called sizing vat, which is an
essentially closed chanber larger than the sizing tool, in which chanber,
during operation, a certain vacuumas well as a cooling water level.is

mai ntai ned in such a way that the sizing tool is totally imrersed in the
cooling 20 watef. The cooling can alternatively be based on water

showers, which rinse the sizing tool andg the tubing pro- truding therefrom
The sized tubing is thus subjected to aftercooling when passing through the
wat er or watmEte Shivrent@rne sNzihg tduinher fu2bhdd ddpecibhay bhadactdeil nsi de

exceodi ng t HEbrRY PorBara SpPASE? B, oMUl Shy HE oL o1 nBYoREaPS ¢ hr Bugh
thi s i nter nataqurues siedce theough phesssuet joresenneiiesysteng 80e efifétt agai nst
bor es. 17 havkt o et RESieAToha 15 A0 ol TRl BR YREMI, severe
prevai |l ihg ifiedhe thei agecabthder caupedf PEctthenpriessuge off 3the inees| zi ng
tool and suckiddi®d WHdGubInBecahZz88 #0fddStarid18nl BBRLa3H! £EAE8sOf thde tool
wall. pressing of the tubing against the inner surface of the
sizing tool can be solely achieved. This channel system has
its own adjusting means 25.
10
It is preferable to arrange said channel systems as grooves
advancing on the outer periphery of a sleeve 5 forming the
body of the sizing tool. These grooves are covered by a
covering housing 6. The covering housing 6 can be mounted
15 . in position by means of modes known per se, one of which is

a shrink fit.

The channels are placed to pass on the periphery of the
sizing tool alternately side by side, whereby there are
20 basically two possibilities for their positioning essen-
tially along the whole sizing-tool length. Fig. 1 shows a
screw-line positioning, wherein each channel system extends
as a one-head screw. Positioning comprising two or several
heads is also possible. The head configuration of each
25 screw figure related to each channel system and the applied

dimensions of the channel systems define the screw pitch.

Another possibility of positioning the channels is in the
axial direction of the sizing tool, which alternative is
30 illustrated in Fig. 2 and 3.

There are operational differences between the positioning
modes of said channel systems mainly relative to the flows
of the liquid channels. A threaded positioning produces
35 long channels, in which high flow velocities can be utiliz-
ed. In addition to cooling properties, a high flow velocity
is characterized by the fact that the channels remain



4 First after a connecting flange 4, the sizing tool conmp- rises a _
lubricating water chamber 22 annularly enclosing the tool. The lubricating
water (which naturally has a cooling effect at the same tine) is fed into
this chanber 5 via two opposite connections 7 placed tangentially to the
outer surface of the wall. The bottom of the |ubricating water chanber 22
has several through holes, via which watgr can enter between the outer
surface of the tubing and inner surface of the sizing tool. 10 For

i nprovi ng thecleuht.i cm i @nleﬁésﬁtpagﬂt%xﬁﬁsgil Ngni EoAtPagt! hRiYRAOL 81 4RO
| ength, the t i - tional channel system 12 as an

ov i d
ext ension to fﬁe annu B &S Egrpfg PﬁﬁdmaY }C%HﬁhﬂgF“fépaFﬁtEeﬁHFEhl%H%nne
system 12 15 highimffigtiemgywaredptisel €d oohinde chanber 22 and from which
| ubricating water is |led through holes in the channel system between the

t ubi ng and the inner surface of the
With respect to the device configuration, a diverse posi-

tioning of the channels causes differences mainly relative
to the positioning of the connections. In the threaded
mode, the connections are open directly to each channel,
either directly to its initial and/or terminal end or
10 potentially also between its ends. In the linear posi-
tioning, in contrast, it is preferable to use manifolds
surrounding the sizing tool, which manifolds communicate

with each channel (lubrication, cooling, suction).

15 For extending the effect of the channels (or through-bore
rows) placed on the outer periphery of the sleeve 5 and
provided with passages through the sleeve wall as uniformly
and efficiently as possible on the work surface of the
sizing tool, i.e. on its inner surface, grooves have been

20 formed on the inner surface at the through holes of the
channels. In the threaded positioning of the channels, the
grooves of the inner surface advance uninterruptedly at a
point corresponding to the peripheral groove/ whereas in
the linear positioning, the internal grooves are placed as

25 separate annular grooves spaced apart in the axial directi-
on.

The placement of separate operational channel systems on

the periphery of the sizing tool produces several opera-
30 tional advantages in comparison with known devices. First

of all, the extension of the lubricating channels along the

whole sizing-tool length ensures a proper lubrication and

thereby a very low-friction passage through the tool. A

separate channel system also makes an independent lubrica-
35 tion control possible.

From the point of view of operation, an especially impor-



tool. The channel systemis extended essentially along the whole tool

| ength and provided with its own adjusting 20 devi ces 24 for achieving

the correct lubricating condi- tions. For increasing the flowrate of the
l'ubricating water and for equalizing the pressure, the annular chamber 22
of the initial end is furnished with overflow openings 21, through which

water in excess relative to the lubrica- 25 tion purpose can be led to

the sizing vat. Alarger flowrate essentially intensifies the cooling of
the inlet sectawn. fefimrsums ythef stikdéngulboptatsnghewetepanate feadgngposite

direction is @é&ﬂmpm'nﬁ'eﬁ %Ptem ;b&éﬂﬁ{%tc%nac!ﬂi%@ &e pne e@ntrebhed and

efficient cooling for ccording to the i'nvention is fur-
ni shed with sebi¥ed &y mednsspédthel ebaaneds| 1 EIRRITIHEOPh HAKEl Shesvathe

channel syst %@opﬁfg &ﬂbﬂ)ﬁférté’r{: heaﬁa%seee&aﬁﬁyr egnk r 88obyng hespegduct ,
have sever al eratlonal Wi th respect. to the direction and

di stribut?on A" e a@éBFtﬁG tﬁl@%mra@%% ‘of 'the vat Gooling. The cooling

can even be. reversed relative to the direction of the
efficiency of the cooling, which can be achieved by chan-
ging the cooling-water supply from the inlet to the outlet
or vice versa.
10

A totally closed cooling circulation makes the use of other
coolants than water possible, which fact can be of impor-
tance in circumstances, wherein the supply of cooling water
is not sufficiently available. The cooling circulation can

15 also be combined with a separate cooling system.

A separate and separately adjusted suction channel system
makes different operational modes possible. By means of the
vacuum directed from an independent channel system to the
20 tubing, the effect of the pressure prevailing in the vat
space can be intensified, whereby the pressure of the vat
space can possibly be maintained nearer to the outdoor
pressure. A similar effect is also achieved in connection
with pressure sizing. A separate vacuum channel system is
25 very important from the point of view of the start-up of
the equipment,; which facilitates and speeds up the start-
up phase both in connection with vacuum and pressure si-

zing.



5 The invegiive 5|Z|n ~tool is further especially characteri- zed by a
separate lﬂﬂWj ﬂ ysten118 By neans of a vacuum |l ed through this
suction ¢ e effect of the vacuumprevailing in the sizing
vat can be |ntenS| fled t he operation caused by the pressure of the

I nner side of the tubing can be aided, and in certain cases, the pressing
of the tubing against the inner surface & the sizing tool can be solely
achi eved. This channel systemhas its own adjusting neans 25. 10 It is
preferable to arrange said channel systens as grooves advancing on the
outer periphesy,fifiga sleeve 5 formng the body of the sizing tool. These
grooves are covered by a covering housing 6. The covering housing 6 can be

nmount ed 15 in position by neans of nbdes known per se, one of which is a
shrink fit. The &hgﬂ@ﬁl@ @6&1 pé@ice&équd%@s pRskhe Q%aaeer y:hQEht *aeoﬁl zing
tool alternately side g whereby thére are_20 basi cal
p055|blll§|esb¥ome?%%|? [ﬁﬁﬁt%%ﬂﬁquf%ﬁﬁﬁﬁﬁ Oﬁlélﬁ}eﬁVSnésﬂhéeﬁﬁﬁﬁé the

si zing-tool |engeh. dbhdhsiorshdisa lastic tubing (1) advancing from an
extruder through the tool under influence of an internal

pressure exceeding the pressure prevailing in the tool, the

wall construction (5, 6) of which tool having a lubrica-

10 ting water channel system (12) which communicates with the

inner surface of the sleeve and extends aldng the whole

tool length, characterizede in that the tool is provided

with a separate, closed cooling medium channel system (15)
extending along the whole tool length.
15

2. A sizing tool according to Claim 1, characterized in

that the wall construction (5, 6) of the tool is provided
with a separate vacuum channel system (18) communicating
with the inner surface of the wall construction and ex-

20 tending essentially along the whole tool length.

3. A sizing tool according to Claim 1 or 2, characterized

in that the wall construction is provided with pressure
passages‘(l?) to expose the surface of the tubing (11) to
25 the vacuum prevailing outside the tool.

4. A sizing tool according to any of the preceding Claims
1 to 3, characterized in that the lubricating water channel

system (12), the cooling medium channel system (15) and the

30 vacuum channel system (18) are placed as a thread configu-
ration enclosing the tool periphery and extending in its
longitudinal direction in the form of one or several head
thread.

35 5. A sizing tool according to any of the preceding Claims
1 to 3, characterized in that the lubricating water channel

system (12), the cooling medium channel system (15) and the



screw | ine.posi.tioning,--wherein each channel system extends as a one-

screw. Posi
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Another p825|blllty of positioning the channels is in the axial direc
of the sizing tool, which alternative isg30 Illustrated in Fig. 2 a
There are operational differences between the positioning nodes of sa
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ng two or several heads is also possible.
llmmlﬁmﬂl‘mgm screw figure related to each channel,

I e n¥ns’sons of t he channel systens define the screw pi

. A sizing tool according to Claim 3 or 4, characterized
in that the pressure passages (17) are placed as a row
complying with the advancement pattern of the channel
systems (12, 15, 18).

7. A sizing tool according to any of the preceding Claims
1 to 6, characterized in that the lubricating water channel

system (12), the vacuum channel system (18) and correspon-
dingly the pressure passages (17) are connected with the
grooved channel system (13, 19, 16) formed on the inner

surface of the cylinder wall.

8. A sizing tool according to Claim 4, 6 and 7, characteri-

zed in that the grooved channel system (13, 19, 16) of the
inner surface of the sleeve is placed to match the flow
channel system (12, 18), correspondingly the row of the
pressure passages (17).

9. A sizing tool according to Claim 5 and 7, characterized
in that the grooved channel system of the inner system of
the sleeve is formed as annular grooves spaced apart in the
axial direction of the tool, which grooves communicate with
a corresponding flow channel (12, 18) or pressure passages
(17).

10. A sizing tool according to any of the preceding Claims
1 to 9, characterized in that the flow channel systems (12,

15, 18) are formed as grooves covered with a mantle (6) on
the outer surface of the sleeve (5).

head
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5 Wth respect to the device configuration, a diverse posi- tioning of
the channels causes differences nainly relative to the positioning of the
connections. In the threaded node, the connections are open directly to
each channel, either directly to its initial and/or term nal end or 10
potentially al so between its ends. In the Iinear posi - tlonlng, in
contrast, it is preferable to use manifalods surrgounding g t ool ,
whi ch mani fol ds comuni cate with each channel (IumnsQ§EEmeSCNENL g,
suction). 15 For extending the effect of the ohanneh*ﬂgmggthro gh- bore
rows) placed on the outer periphery of the sleeve-& ded—Wwi t h
passages through the sleeve wall as uniformy and eff|C|entIy as possible
on the work surface of the sizing tool, i.e. on its inner surface, grooves
have been 20 ppsh@negd on the inner surface at the through hol es of the
channels. In the t hreaded positioning of the channels, the grooves of the
i nner surface advance uninterruptedly at a poi nt correspondlng to the

peripheral gmeevenvehei8ASréTatdle dd LA ARG tbeli Rer RErhdiRf NRAlayr ooves

are placed as .25 separate annul ar grooves spaced_apart in the axial
d|regt| on. tic tUblﬂ% (% the' 0ol Pg) Ps B%aced n a cooling vat

after the extruder, and it defines the outer dimension of

the tubing to be made by pressurizing or sucking the tubing
10 against the inner surface of the tool. The wall of the tool

has a lubricating water channel system (12) extending along

the whole tool length, from which system water is led onto

the surface of the tubing (1). In addition to this, the

tool has a separate, closed cooling medium channel system
15 (15) also extending along the tool length.

Sheet Has Been Replaced
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The pl acenent .of separate operational channel systens on the periphery of
the sizing tool produces several opera- 30 ti onal advantages in
cqnpari'son with 'known devices. First of all, the extension of the
Lubri cating channel s al ong the whole sizing-tool length ensures a proper

|'ubrication and thereby a very lowfriction passag ool . A
separate channel system al so nmakes an i ndependent ] HEEDin
control possible. Fromthe point of viewbf operati ¢n, an espeC| | Iy inpor-
7 tant feature of the sizing tool is the separate}cgolgd ngpdioym channel
system Cooling can, first of all, be inten- sifig¢djiby neans of tjh
channel s i n sa@aplGi $ooLW th the vat cooling of prifo edially,
the cooling effect 5 can be adjusted independent of the vat cool ijng. The

cooling can even be reversed relative to the direction ci ency
of the cool i ABSTRACEh can be achi eved by chan- ging the cooling-water
supply fgonlthe inlet to the outlet
The invention relates to a sizing tool for extruding plas-
tic tubing (1). The tool (5) is placed in a cooling vat
after the extruder, and it defines the outer dimension of
the tubing to be made by pressurizing or sucking the tubing
10 against the inner surface of the tool. The wall of the tool
has a lubricating water channel system (12) extending along
the whole tool length, from which system water is led onto
the surface of the tubing (1). In addition to this, the
tool has a separate, closed cooling medium channel system
15 (15) also extending along the tool length.

Fig. 1



or vice versa. 10 Atotally closed cooling circul ati on nakes the use of
ot her cool ants than water possible, which fact can be of inpor- tance in
circunstances, wherein the supply of cooling water is not sufficiently
avai |l abl e. The cooling circulation can 15 also be conbined with a
separate cooling system A separate and separately adjusted suction channel
system nakes di fferent operational nodes possible. By neans of the vacuum
directed from an i ndependent channzl%systen1to tha i B ef f ect
a

20 1
of the pressure prevailing in t he space can b 'ﬁﬁ§éﬁg ﬁ@% §ﬂ€‘eby t he

pressure of the vat space can possibly be nmaintai ned neRERAGEB t he but door
pressure. A simlar effect is also achieved in connection with pressure

si zing. A separate vacuum channel systemis 25 very inportant fromthe
poi nt of view of the start-up of the equi pnment, which facilitates and
speeds up the start- up phase both in connection with vacuum and pressure
si- zing.
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8 CLAIM5S 1. A sizing tool for extruding pl astic t ubi ng, whi ch tool 5

nmeans of the inner surface of a sleeve (5) € u | mensi on of a
plastic tubing (1) advancing froman extrud TH‘E %ﬁgteﬂ% J under

i nfluence of an internal pressure eéxdeeding he pREEANE iling in the
tool, the wall co&/tructlon (5, 6) of which tool having @ lubrica- 10

ting water chafine enrcé 12) ch co!ﬁmnl cates with t I nnér surface of
the sl eeve and ng the who ool I engyd,zochar qterh/ede fin t hat

the toolf Qar ate Iosqucool4¢h annel .. system
(15) extendi V\/no ngt h.\ \Ag\ei AtRol~ according
to O aimil~¢charyg |/z’ed t hat, t wal | o tl’UQtI ) B of t t ool
is provid , dpar are va_cggm__ﬁ_nne_l system (k jicat i W th
the inner sug Frantes constructTon 20 : gef tially
al ong the whole tool{ | mgth B $i ZI ng LE ' im1 or 2,
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in that the wall construction is provided W th pressure passages (17) to

expose the surface of the tubing (11) to 25

the tool. .4. A sizing too

characterized in that the lubricating water ct
system (15) and the 30
ration encl osi
dirgggion in the
accordi ng to any
characterized in that the lubricating water
system (15) and the

direction of the tool
peri phery. 5

cool i ng nedi um channel
are placed as a thread confi gu-
extending in its |ongitudinal
thread. 35 5. A sizing tool
3,
cool i ng nedi um channel
are placed in the | ongitudinal
di stributed al ong the whol e tool
to Clainli‘or 4, characterized
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in that the pressure passages (17) are placed as a row conplying with the
advancenment pattern of the channel systems (12, 15, 18). 10 7. A sizing
tool according to any of the preceding Clains 1 to 6, characterized _in that
the lubricating water channel system (12), the vacuum chanhels system (18)
and correspon- dingly the pressure passages (R%Pz A@E@}B}ﬂhﬁﬁﬁE’éj with the
grooved channel system (13, 19, 16) forned on sur f ace of the
cylinder wall. 8. A sizing tool according to lag ‘iff‘d 7} characteri -
zed in that the grooved channel system (13, [19 aJW ? e tnper surface of
the sleeve is placed to match the flow 20 C hia P, 18),
correspondingly the row of the pressure passages (17). 9. A sjzing tool
according to Caim5 and 7, characterized i nithat—+he—grooved channel
system of the inner system of 25 the sleeve is forned as annul ar grooves
spaced apaft in the axial direction of the tool, which groov;z communi cat e

with a corrgsponding flow chaﬁe& 12,,18) or pressure passages (17{L 30
10. A m@-n\yt ool a,ersorcﬂl f {}he precedl ng c ai mj&/N o~
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characterized in that the fl ow channel
35

formed as grooves covered with a mantle (6) on the outer surface of the
3/3

1to 9,
sl eeve (5).



