Office de la Proprieté Canadian CA 2435906 C 2010/07/20

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 435 906
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2001/12/01 (51) CLInt./Int.Cl. B29C 45/27(2006.01),
(87) Date publication PCT/PCT Publication Date: 2002/08/01 B29C 45/17(2000.01), GOTK 1/74(2006.01)
- . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2010/07/20 REN PIETRO MASSIMO. IT
(85) Entréee phase nationale/National Entry: 2003/07/24 L
(73) Proprietaire/Owner:
(86) N demande PCT/PCT Application No.: EP 2001/014052 SIPASP.A. IT

(87) N® publication PCT/PCT Publication No.: 2002/05890/ (74) Agent: MACRAE & CO.
(30) Priorité/Priority: 2001/01/25 (IT PN2001U000003)

(54) Titre : DISPOSITIF DE DETECTION DES VARIATIONS DE TEMPERATURE, ET MOYENS DESTINES AU
LOGEMENT DU DETECTEUR Y RELATIF

(54) Title:. ARRANGEMENT FOR DETECTING TEMPERATURE VARIATIONS WITH ACCOMMODATION FOR THE
RELATED SENSOR

(57) Abréegée/Abstract:

Arrangement that supports a temperature sensor comprising a terminal probe, applied on the outside of a preferably cylindrical
body, and comprising an elastic ring arranged In contact with said body and provided with a hole accommodating said terminal
probe; the elastic ring Is interrupted by a split-like gap that increases the elastic adaptation abillity thereof. Preferably, on the outside
of sald ring there Is provided a perimetrical groove and said hole Is obtained by appropriately shaping of inner surfaces of said
groove. On the Inside of the ring there may be provided a through-slit, so that the groove Is capable of being spread apart In
correspondence of said hole.

SoTEN 7 [ ] ]
EORUIORIOR . o
Y T 7 7
b‘ --..-‘

R

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




2/058907 Al

S
>

CA 02435906 2003-07-24

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
1 August 2002 (01.08.2002) PCT WO 02/058907 Al
(51) International Patent Classification’: B29C 45/27, (81) Designated States (national): AE, AG, AL, AM, AT, AU,
GO1K 1/14 AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
(21) International Application Number: PCT/EP01/14052 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, L.V, MA, MD, MG, MK, MN, MW,
(22) International Filing Date: 1 December 2001 (01.12.2001) MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA,
(25) Filing Language: English ZW.
(26) Publication Language: English  (g4) Designated States (regional): ARIPO patent (GH, GM,
o KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
(30) Priority Data: Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
PN2001U000003 25 January 2001 (25.01.2001) IT European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
. . GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(71) Applicant (for qll deszgfzated States except US): 'SIP.A (BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
S.P.A. [IT/IT]; Via Caduti del Lavoro, 3, I-31029 Vittorio NE, SN, TD, TG).
Veneto (I'T).
(72) Inventor; and Published:
(75) Inventor/Applicant (for US only): REN, Pietro, Mas- with international search report

simo [I'T/IT]; Via Sartena, 7, I-32035 Santa Giustina (IT).
For two-letter codes and other abbreviations, refer to the "Guid-

(74) Agents: GIUGNI, Valter et al.; Propria S.r.l., ViaMazzini, ance Notes on Codes and Abbreviations"” appearing at the begin-
13, I-33170 Pordenone (IT). ning of each regular issue of the PCT Gazette.

(54) Title: ARRANGEMENT FOR DETECTING TEMPERATURE VARIATIONS WITH ACCOMMODATION FOR THE RE-
LATED SENSOR

(57) Abstract: Arrangement that supports a temperature sensor comprising a terminal probe, applied on the outside of a preferably
cylindrical body, and comprising an elastic ring arranged in contact with said body and provided with a hole accommodating said
terminal probe; the elastic ring is interrupted by a split-like gap that increases the elastic adaptation ability thereof. Preferably, on
the outside of said ring there is provided a perimetrical groove and said hole is obtained by appropriately shaping of inner surfaces
of said groove. On the inside of the ring there may be provided a through-slit, so that the groove is capable of being spread apart in
correspondence of said hole.



CA 02435906 2003-07-24
WO 02/058907 PCT/EP01/14052

10 ARRANGEMENT FOR DETECTING TEMPERATURE VARIATIONS
WITH ACCOMMODATION FOR THE RELATED SENSOR

DESCRIPTION

15 The present invention refers to a particular kind of arrangement for positioning

a sensor in a removable manner in close vicinity of or in contact with a critical point
or a critical zone of a cylindrical body, typically although not solely of metal, and 1n

particular near an end portion of said body.

20 In an ideal manner, the above cited arrangement can be used In view of

accommodating a removable thermocouple device for measuring the temperature

of a nozzle for the injection of a flow of molten thermoplastic resin and, as a result,

for indirectly measuring the temperature of said molten resin. For this reason,

reference will be specifically made in the following description to such an

25 application, although it shall be appreciated that the present mvention may be used

as well in all technical contexts and applications in which the need arises or is felt

for the ouiside temperature of a cylindrical body to be measured, in accordance

with the appended claims.

30 More specifically, the above cited nozzle is preferably used m machines for

injection moulding thermoplastic resin, when a flow of such a resin mn its molten, ie.

flumd state, flowing in either from appropriate conduits known as “hot runners” in



10

15

20

25

30

CA 02435906 2003-07-24

WO 02/058907 PCT/EP01/14052

the art, and situated inside a related platen, or directly from the njector of the
moulding machine, is injected towards and into a plurality of injection-moulding

cavities defined by pairs of respective half-moulds.

The term “hot runner” is a term that is commonly used in the typical technical

parlance in this particular field, so that the use thereot in this context will not give

rise to any difficulty for those skilled m the art.

It is a widely used practice to make use of thermocouple devices for measuring

in a continuous manner the temperature of a heated injection nozzle; in order to be

able to monitor the temperature close to the gate of such a nozzle, it is important for

the thermocouple itself to be positioned as close as possible to the front portion of

the nozzle. Very crucial and decisive is also the capability for the position of the
thermocouple to be exactly determined and firmly stabilized. As a result, the

probe, ie. the detecting head of the sensor device, must be mounted In a very

accurate and secure manner, in particular during the installation and the

maintenance of the nozzle in the injection mould.

This requirement must be peremptorily complied with each time that the nozzle

is removed for any reason, and the need therefore appears quite clearly for

technical solutions to be available, which would enable the thermocouple to be

quickly removed and re-assembled while anyway ensuring a most accurate and

constant positioning thereot.

Known from the disclosure in the US patent no. 5,405,258 is the practice
consisting in inserting the probe or measuring junction of a thermocouple in the

injection nozzle used to inject a molten thermoplastic resin; such a prolbe, although

it is capable of ensuring the temperature of the resin to be monitored mn a most

accurate manner, does however require the use of some supplementary devices; it

furthermore is solely held in its position by the contrasting pressure existing

between the nozzle itself and the frusto-conical portion of the platen contamning the

hot runners. This practically is the cause of a greater complexity mn mstalling the
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thermocouple, as well as a quite likely instability in the positioning of the same

thermocouple device,

According to the method described in the US patent no. 5,028,227, the
thermocouple is positioned in close vicinity of the nozzle by providing an
appropriate inclined bore on the outside of the nozzle and most carefully and

accurately inserting the thermocouple therein. However, since each time that the

nozzles have to be replaced, the need arises for the thermocouple to be first
removed and the reinstalled on the new nozzle, the necessary degree of accuracy
implied in the process is the unavoidable cause of a much longer time required for

the same process to be carried out, as well as a greater complexity thereot,

From the disclosure in the US patent no. 4,875,848 the solution is known, which
consists in using the frusto-conical end portion of the nozzle to provide a cross
blind hole 138 therein, in which the thermocouple is then mserted and
accommodated. However, in view of ensuring a due stability to the whole
assembly, the nozzle itself, the heating element associated therewith and also the

thermocouple must be secured to each other, preferably by brazing or soldering,

and this of course implies, further to the complexity of such an additional process,
also the unavoidable drawback that, when the nozzle must be replaced, the need

also arises for the thermocouple to be either brazed agam thereto or even

replaced with a new one.

Known from the disclosure in the US patent 5,795,599 is the practice consisting

in applying the thermocouple by drilling or, anyway, providing in the iront portion
of the nozzle a hole extending towards the rear portion thereof, mserting the

thermocouple therein and bending the related lead wire backwards through a

bend of half a round angle. Upon being so positioned on the nozzle, the

thermocouple is stabilized, ie. secured thereto through the application of an outer

supplementary ring, which is provided with a plurality of appropriate appendices

m a crown-like arrangement. After such a ring is duly applied so as to secure the

thermocouple 1n its position, said appendices are bent by force so as to secure said
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ring, and therefore also the thermocouple, to the terminal portion of the nozzle.

Such a kind of solution can anyway be most readily appreciated toO be

characterized by its laboriousness during both the installation and the removal of

the thermocouple.

Known from the disclosure in the US patent no. 5,326,251 is the practice

consisting in arranging two distinct thermocouples In two respective positions In

the final portion of the nozzle in view of more effectively control the course, 1e.

pattern of the temperature gradient of the resin during the injection thereof mto the

mould. This actually proves particularly effective whenever plastic materials of

different type and properties have to be processed. However, if this 1s not the case,

the proposed solution appears to be unnecessarily complex.

Known from the disclosure in the US patent 5,312,242 is on the contrary the
practice consisting in providing a hollow tube acting as a sheath that surrounds and
encloses the lead wire of the thermocouple for a certain length thereoi. Such a

sheath has actually the purpose of preventing possible resin leakages m the

remaining parts of the mould from creeping along the thermocouple itself. This

solution, however, does not involve any advantage as far as the techniques ior

installing and removing the thermocouple itself are concerned.

The US patent no. 5,346,388 reveals a solution in which the thermocouple is

accommodated in a manner that is similar to the one described 1 the alore

mentioned US patent no. 5,795,599, but is locked in position according to what 1s

exemplified in the afore mentioned US patent no. 5,405,258. It of course also

repeats the drawbacks associated with said patents.

Based on the above considerations, it is therefore a main purpose of the present
mvention, to provide an arrangement adapted to accommodate a removable
temperature sensor for measuring the temperature of a cylindrical body,
preferably made of metal, which is capable of overcoming and doing away with the

drawbacks of the afore mentioned solutions, 1s capable of being easily installed and
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removed repeatedly, 1S low—-cost and capable of being

implemented using readily available techniques and materials.

p—

such an aim of the present 1nvention, along with further

features thereof, 1s reached 1n an arrangement that 1s made

and operates as recited 1in the appended claims.

According to one aspect of the present invention there 1is
provided an arrangement adapted to support a temperature
sensor comprising a terminal probe, applied on to the outer

P

surface of a «cylindrical body, wherein the arrangement

comprises an elastic ring adapted to be 1installed in contact
with the outer surface and provided with a hole adapted to
accommodate the terminal probe of the temperature sensor,
characterized in that there i1is provided a perimetrical groove
situated on an outwardly oriented surface of the ring so that

the ring has two mutually opposing lips, and in that the hole

F

1s formed by means of appropriate contours of corresponding

F

inner surfaces of the lips.

According to a further aspect of the present invention
there 1s provided A nozzle for the injection of thermoplastic
resin, comprising a hollow cylindrical body, in which the
inner cavity 1s adapted to enable the thermoplastic resin

introduced via a rear 1inlet bore to flow therethrough, an

injection head situated on the front terminal portion of the

hollow cylindrical body and provided with a front outlet gate,
a thermocouple device comprising a temperature—-sensing
terminal probe, and an arrangement for the application of the

terminal probe on to the outer surface of the hollow

cylindrical body, characterized in that the hollow cylindrical

body 1s provided with an arrangement for the application of

5
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the thermocouple 1n accordance with the above aspect.

The present 1invention may take the form ot a preferred,
although not sole embodiment such as the one that 1is described
in detail and 1llustrated below by way of non-limiting example

with reference to the accompanying drawings, 1in which:

Figure 1 1is a simplified perspective view of a ring
according to the present invention, along with the probe of a
temperature sensor intended for application to said ring;

P

Figure 2 1s an enlarged view of a variant of the ring

illustrated 1in Figure 1;

Figure 3 1s a different perspective view of the ring

1llustrated in Figure 2;

Figure 4 1is a plane view of the ring shown 1n the

preceding Figures, as observed from a plane that 1s orthogonal

to the axis of the same ring;

Figure 5 1s a side view of the ring 1illustrated 1in
Figure 4, as observed from the position "V" of Figure 4;
Figure 6 1s a median-section view of the ring illustrated

in Figqure 5, as observed according to the respective section

plane B-B;

Figures 7 and 7a are a perspective view of a mode of

utilization of an arrangement according to the present

invention and an enlarged view thereof, respectively

oa
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- Figures 8 and 8a are perspective views of the arrangements illustrated in

Figures 7 and 7a, respectively, in a subsequent phase ol said mode of utilization

and installation thereof;

- Figure 9 is a view representing a preferred mode ot application of the
arrangement according to the present invention, on a nozzle for the injection of

plastic resin;

- Figure 10 is a view showing the arrangement of Figure 9 in its assembled state

on the body of the injection nozzle, with the temperature sensor so positioned as to

be able to be itself associated to the ring;

- Figure 11 is a view illustrating a subsecuent phase of the mstallation of the

arrangement according to the present invention, in the state in which it 1s already

secured firmly on to the nozzle,

- Figure 12 is an enlarged view of a median axial section of the nozzle assembly

of Figure 11 using a ring according to the present invention.

With reference to the above listed Figures, an arrangement according to the

present invention comprises a ring 8, the main features of which are illustrated in

Figures 1 through to 6. This ring 8 is provided, on its outer cylindrical surface, with

a hole 9 adapted to accommodate the terminal probe 10 of a thermocouple device

11. Therefore, if using any of the largely known techniques said ring 8 1s applied on

to the outside of the cylindrical surface of a body, the temperature of which has to

be measured, an arrangement is in this way implemented, which 1s adapted to
support said terminal probe 10. As a result, the latter can be removably nstalled

exactly in the desired within the ring and, furthermore, said ring can in turn be

arranged n the most favourable position in view of bringing said terminal probe 10

mto the most tavourable position in relation to the zone whose temperature 1s to be

measured.
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In view of a greater extent of accuracy and rapidity in the response, said hole 9

may advantageously be carried out as a through-hole from the outer surface to the
inner surface of the ring, so that the terminal probe 10 is capable of being pushed
therethrough until it comes into direct contact with the outer surface or the hollow

cylindrical body 1.

On the other hand, if a temperature response is desired, which is less sensitive

to the smallest variations, or if an improved locking-in-place of the probe in the ring

is preferred, it proves advantageous, as illustrated in Figures 3, 4 and 6, for the

inner portion 1OA of said probe 10 not to protrude from the inner side of the ring; it

should rather extend in a direction that is substantially tangential to the same ring,

and preferably exceed the radial R extending from the axis O of the ring
orthogonally to the tangential direction D of said inner portion 10A.

However, such a ring may present some difficulties in being applied over a
cylindrical body 1, owing to clear limitations put to the elasticity of the material of

the same ring. In order to overcome such a drawback, and to the purpose of

enabling said ring to be quite easily put on and removed from the cylindrical body,

a transversal slit 12 is provided in said ring to enable 1t to expand elastically

(Seeger ring) so as to make it easier for it to be inserted on and removed from said
cylindrical body.

However, a reliable locking-in place of the probe 10 of the thermocouple

device in the ring may not be adequately ensured by the mere msertion of sad

probe m said hole 9; n view of doing away with such a drawback, the ring 8 1s

provided with an outwards open perimetrical groove 15 extending along the outer

surface of said ring 8 at approximately half the height thereoi, as this 1s best
Hustrated for instance in Figures 2, 5, 7A and 9.

According to this embodiment, the hole 9, in which the terminal probe 10 has to

be mserted, becomes therefore obtammable, in the nitial portion thereof, with two
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appropriate outlines 17, 17TA of respective mner, mutually opposing faces of said

perimetrical groove 1.

However, securing the probe 10 within the ring can even n this case present

some difficulties.

In order to do away even with this problem, on the inner side 28 of said ring 8

there is advantageously provided at least a slit 38, as best illustrated in Figures 2

and 3, along a limited portion of said inner side. This slit must be provided m close

vicinity of said hole 9 and must extend through the thickness of the ring, m the

sense that it must join up with the portion of said groove on the opposite side of

said ring 3.

The actual reasons behind such an improvement will be readily appreciated

from the description given further on.

With reference to Figures 7, 7A, 8 and 8A, in order to insert the probe 10 In the
hole 9 the need will only arise for the tip of a simple tool, for instance the tip of a

screwdriver 29, to be inserted between the lips 30, 31 formed by the opposite

portions of said ring in the zone in which there is also provided one of said slits 38;

by exerting an appropriate force on the screwdriver against the ring, the blade of

the same screwdriver 29 will succeed in elastically widening said lips 30, 31 apart
and, as a result, widening also the aperture of the hole 9 in which said temperature
probe 10 is then inserted. Upon such an insertion of said temperature probe, and

with particular reference to Figures 8 and 8A, the screwdriver 29 1s removed,

thereby enabling the above cited lips to regain their resting, 1e. regular position by

moving again close to each other and, ultimately, narrowing the aperture of said

hole 9 and firmly tightening it around said probe 10, which is already m 1ts

definifive position.

As hinted earlier in this description, a further advantage can be obtained if, as

Hlustrated m particular in Figures 4 and 6, said hole 9, as formed by said particular
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profiles 17, is oriented in a substantially tangential manner with respect to said ring

8 Such a circumstance. in fact, enables the length over which the terminal probe

10 is gripped and held firmly to be increased to a maximum extent and, as a result,

enables the reliability and stability of the application to be maximized.

With reference to Figures 9, 10 and 11, these can be noticed to illustrate the

three subsequent phases, in which a ring 8 according to the present invention and

the afore described improvements thereof is installed on a cylindrical body 1,

which is comprised in a nozzle for the injection of thermoplastic resin, In which said

ring is widened apart so as to enable the probe 10 to be mserted therein, and 1n
which said ring is then released into its resting position after the insertion of said

probe.

Based on the explanations that have been already given above m this

connection, and considering the particular clarity of the accompanying drawings,

those skilled in the art will find no difficulty in figuring out the embodiment or

development of other component parts or modalities that have not been described

here i detail.

Finally, with reference to Figure 12, this can be noticed to illusirate an enlarged
view of a portion of the axial median section of an injection nozzle comprising an
inner through-cavity 2 that establishes a communication, via a rear access or nlet

perforation (not shown) and a front outlet gate 4, between a hot runner (not shown)

and a moulding cavity o.

Clearly visible in this Figure is the hole 9 in the ring 8, in which the temperature

probe has not been inserted yet, as well as the typical positioning of such a ring

with respect 1o said injection nozzle.
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WHAT 1S CLAIMED IS:

1. An arrangement adapted to support a temperature sensor

comprising a terminal probe (10), applied on to the outer surface

——

of a cylindrical body (1), wherein said arrangement comprilises an

elastic ring (8) adapted to be 1installed 1n contact with said
outer surface (7) and provided with a hole (9) adapted to
accommodate said terminal probe (10) of said temperature sensor,

characterized in that there is provided a perimetrical groove (15)
situated on an outwardly oriented surface of said ring so that
sald ring has two mutually opposing lips (30, 31), and in that

salid hole (9) 1is formed by means of appropriate contours (17, 17A)

of corresponding inner surfaces of said lips.

2. The arrangement according to c¢laim 1, wherein said elastic
ring (8), made of a high-conductivity metal, is interrupted by a

slit (12) that increases the ability of said ring to widen and

narrow elastically.

3. The arrangement according to claim 2, wherein on the 1inner

side (28) of said ring there 1is provided at least a through-slit

(38) 1n correspondence of said hole (9) so that said lips (30, 31)

are capable of being partially widened apart in correspondence of

sald at least a slit.

4 . The arrangement according to claim 1, 2 or 3, wherein said

hole 1is oriented in a manner that 1is substantially tangential to

said ring.

5. The arrangement according to any one of claims 1 to 4, wherein

sald hole (9) 1is a through-hole, so as to be capable of enabling

said terminal probe (10) to be inserted therethrough until it

comes 1nto contact with the outer surface of said body (1).

10
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6 . A nozzle for the injection of thermoplastic resin, comprising
a hollow c¢ylindrical body (1), 1n which the 1inner cavity (Z) 1s

adapted to enable said thermoplastic resin introduced via a rear

inlet Dbore (3) to

Ld

flow therethrough, an 1njection head (60)

situated on the front terminal portion of said hollow cylindrical
body and provided with a front outlet gate (4), a thermocouple
device (11) comprising a temperature-sensing terminal probe (10),
and an arrangement for the application of said terminal probe on
to the outer surface (7) of said hollow cylindrical body (1),
characterized in that said hollow cylindrical body (1) 1s provided
with an arrangement for the application of said thermocouple 1n

accordance with any one of claims 1 to 5.

11
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