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(54) Title: COUNTERBORED JOINT
(57) Abstract

The counterbored joint (16) utilizes a flexible shim (36) that
is larger than the body receiving bore (18). It has been found
that over time that a joint (16) becomes damaged due to the
high loading and vibration loads in which it encounters during
operation. An undercut (52) is machined into the body receiving
bore (18) which allows for the flexible shim (36) to be placed
within the body receiving bore (18) between the first and second
step surfaces (32, 42). The first step surface (32) is parallel to
the second step surface (42) which distributes stresses uniformly
and helps in sealing. The principal use is for remanufacture of a
cylinder liner joint (16), however any joint that is highly loaded or
encounters vibrational loads will benefit from this invention. For
example, a hydraulic joint that utilizes a piston in operation may
be remanufactured with this invention.
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Description
Co rbor int

Technical Field

This invention relates generally to a
counterbored joint and more particularly to a
counterbored joint having a flexible shim and a step

surface.

Background Art

It has been found difficult to manufacture a
cast cylinder block where the working surfaces of the
cylinders are free from fretting and wear. As typical
in the art, the cylinder block is counterbored and a
cylinder liner is inserted. Over time the cylinder
block becomes damaged due to the high loading and
component relative motion which is encountered during
operation of the internal combustion engine. As a
result the joint that holds the cylinder liner in
place requires remanufacture. One method of
remanufacturing the joint includes re-machining an
undercut in the joint of the cylinder block to a pre-
determined depth and inserting a ring or shim
generally equal to the depth of the undercut. It is
critically important that the joint allows the
cylinder liner shim to be centrally located and

parallel with the cylinder liner bore. One potential



WO 99/19617 PCT/US98/20527

10

15

20

25

source of damage is due to the undercut being rounded
at its outer surface and not allowing the ring to sit
flat on the joint of the cylinder block. The rounded
undercut and ring generally weakens the cylinder block
with a non uniform stress concentration. Another
potential problem, the rounded surface of the
counterbore or undercut generally causes problems with
sealing between the cylinder block and cylinder liner.

Various rings have been developed in an
attempt to improve the stress distribution of the
joint in a counterbored cylinder block. For example,
U.S. Patent No. 3,389,693 to Herschmann discloses a
ring that has a cross section whose width to length
ratio is at least a 1:1 which supposedly provides a
more rigid joint. However, the ring disclosed
requires a large undercut to be machined into the
cylinder block. In many applications this may not be
feasible.

The present invention is directed to
overcoming one or more of the problems as set forth

above.

Disclosure of the Invention

In one aspect of the present invention, a
remanufactured joint includes a casing having a body
receiving bore. The body receiving bore is defined by
a first portion, a second portion, and an intermediate

portion located between the first and second portions.
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The intermediate portion has a first step surface and
a lobe engaging surface. The first portion has a
first predetermined diameter. The second portion has
a second predetermined diameter. The second
predetermined diameter is smaller in magnitude than
the first predetermined diameter. A first flexible
shim has a main body and a plurality of spaced lobes
which are connected to the main body. The first
flexible shim is disposed in the body receiving bore.
The main body is engaged with the first step surface
and the plurality of spaced lobes are engaged with the
lobe engaging surface. A body has a first body
portion, a second body portion, and a second step
surface which is located between the first and second
body portions. The first body portion is engaged with
the first portion. The second body portion is engaged
with the second portion and the second step surface is
forcibly engaged with the main body.

In another aspect of the present invention,
a counterbored joint includes a cylinder block which
has a cylinder liner receiving bore. The cylinder
liner receiving bore is defined by a first portion, a
second portion, and an intermediate portion located
between the first and second portions. The
intermediate portion has a first step surface and a
lobe engaging surface. The first portion has a
predetermined diameter and the second portion has a

second predetermined diameter. The second
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predetermined diameter is smaller in magnitude than
the first predetermined diameter. A first flexible
shim has a main body and a plurality of spaced lobes
which are connected to the main body. The first
flexible shim is disposed in the cylinder liner
receiving bore. The main body is engaged with the
first step surface and the plurality of spaced lobes
are engaged with the lobe engaging surface. The
cylinder liner has a first liner portion, a second
liner portion, and a second step surface which is
located between the first and second liner portions.
The first liner portion is engaged with the first
portion and the second liner portion is engaged with
the second portion. The second step surface is
forcibly engaged with the main body.

In yet another aspect of the present
invention, a method of assembling a body, having a
second step surface in a counterbored joint of a
casing having a body receiving bore is provided. The
body receiving bore has a longitudinal axis and 1is
defined by a first portion, a second portion, and an
intermediate portion located between the first and
second portions. The intermediate portion is
undercutted about the longitudinal axis to a
predetermined depth and has a first step surface and a
lobe engaging surface. The method comprises of:
deforming a first flexible shim having a main body, a

plurality of lobes, and a predetermined thickness
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substantially equal to said predetermined depth of the
undercut; positioning the first flexible shim in the
undercut and engaging the main body of the flexible
shim with the first step surface and the plurality of
lobes engaging the lobe engaging surface; positioning
the body in the body receiving bore; engaging the
second step surface of the body with the first
flexible shim, and urging the first flexible shim
between the body and the casing to cause bending of

the plurality of lobes.

Brief Description of the Drawings

Fig. 1 is a diagrammatic partial cross-
sectional view of a cylinder liner joint embodying the
present invention;

Fig. 2 is a diagrammatic exploded partial
cross-sectional view of a portion of the cylinder
liner joint of Fig. 1 embodying the present invention;
and

Fig. 3 is a diagrammatic top plan view of a
cylinder liner shim of the cylinder liner joint of

Fig. 1 embodying the present invention.
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Best Mode for Carrying Out the Invention

Referring to Fig.l, a partial view of an
internal combustion engine 10 is shown with one
embodiment of the present invention. In this
embodiment a casing 12 and body 14 are shown having a
joint 16, for example, a cylinder liner joint 16. It
should be recognized that other embodiments are
suitable for use with the present invention depending
on the application. Examples are, a bearing, race,
shell, or static square cornered assemblies that do
not depart from the spirit of the invention.

The casing 12 includes a plurality of body
receiving bores 18 each having a longitudinal axis 20.
The body receiving bore 18 includes a first portion
22, a second portion 24, and an intermediate portion
26. The first portion 22 has a first predetermined
diameter 28 and is generally parallel to the
longitudinal axis 20. The second portion 24 has a
second predetermined diameter 30 and is generally
parallel to the longitudinal axis 20. The second
predetermined diameter 30 is smaller in magnitude than
the first predetermined diameter 28. The intermediate
portion 26 is located between the first and second
portion 22, 24 of the body receiving bore 18. The
intermediate portion 26 has a first step surface 32
and a lobe engaging surface 34. The lobe engaging
surface 34 will be discussed later in detail. The

first step surface 32 is radially disposed about and
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substantially perpendicular to the longitudinal axis
20. The first step surface 32 engages a flexible shim
36. The flexible shim 36 will be discussed later in
detail.

The body 14 includes a first body portion
38, a second body portion 40, and a second step
surface 42. The body 14 is piloted by and slidably
disposed in the body receiving bore 18. The first
body portion 38 engages the first portion 22 of the
body receiving bore 18. The first body portion 38
includes a fluid passing cavity 44 and an annular
groove 46. Fluid in the cavity 44 is used to cool the
body 14 during operation. The cavity 44 is sealed
using a sealing ring 48 disposed in the annular groove
46. The second body portion 40 is slidably engaged
with the second portion 24 of the body receiving bore
18. The second step surface 42 is located between the
first and second body portions 38, 40. The second
step surface 42 is radially disposed about and
substantially perpendicular to the longitudinal axis
20. The first step surface 32 is substantially
parallel to the second step surface 42.

Referring to Fig. 2, the joint 16 includes
the flexible shim 36 disposed between the body
receiving bore 18 and the body 14. The flexible shim
36 is generally made of a stainless steel material
that is heat treated. Other materials may be used

depending on the application. For example, a copper
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material may be used to improve sealing of the lower
fluid seal 50. The flexible shim 36 is sandwiched
between the first and second step surfaces 32, 42.
However, multiple flexible shims 36 may be used
depending on the wear of the casing 12. Counterbored
joints 16 require an undercut 52 to be machined into
the intermediate portion 26 of the body receiving bore
18 to a predetermined depth 54. In most cases, the
predetermined depth 54 of the undercut 52 is equal to
the flexible shim 36 having a thickness between 0.20
mm and 0.50 mm. In other cases, the predetermined
depth 54 is equal to the thickness of multiple
flexible shims 36 (not shown) that are required for
eradicating defects in the casing 12. The flexible
shim 36 includes a main body 56 and the plurality of
lobes 58. The main body 56 is substantially parallel
to the first and second step surfaces 32, 42 providing
a lower fluid seal 50 that is fluid tight. A plurality
of lobes 58 are connected to the main body 56 and are
disposed in the undercut 52. The plurality of lobes
58 engage the lobe engaging surface 34. The lobe
engaging surface 34 includes the machined undercut 52.
The lobe engaging surface 34 has a tapered portion 60
that is substantially curved and located between the
first portion 22 of the casing 12 and the first step
surface 32 of the intermediate portion 26. The

tapered portion 60 engages a plurality of lobes 58 of
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the flexible shim 36 to centrally position the
flexible shim 36 with the longitudinal axis 20.
Referring to Fig. 3, the flexible shim 36
having a predetermined thickness and includes the main
body 56 and the plurality of lobes 58. The main body
56 includes an inner diameter 62 and the outer
diameter 64. The main body 56 engages the first and
second step surfaces 32, 42. The inner diameter 62 is
substantially equal to the second predetermined
diameter 30 of the body receiving bore 18. The outer
diameter 64 is greater in magnitude than the first
predetermined diameter 28 of the body receiving bore
18. The plurality of lobes 58 are substantially
connected to the main body 56 at the outer diameter

64.

Industrial Applicability

With reference to the figures and in
operation, deformations of the body receiving bore 18
caused by manufacture or operation is corrected by
using the flexible shim 36. The flexible shim 36
improves the stress concentration and sealing
characteristics that are normally present when placing
the shim on the undercut 52. The ability to undercut
the joint 16 using the flexible shim 36 with a
generally smaller thickness than prior shims reduces
the amount of material that is machined from the

casing 12.
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In operation, the undercut 52 is machined
into the intermediate portion 26 of the body receiving
bore 18 about the longitudinal axis 20 to the
predetermined depth 54. The undercut 52 is machined
using conventional tooling that is well know in the
art. The undercut 52 has a first step surface 32
being substantially flat and lobe engaging surface 34
having the tapered portion 60.

A method of assembling the body 14 having
the second step surface 42 with the casing 12 having
the body receiving bore 18. The casing 12 is made of
cast iron reducing thermal growth differentials and
associated stresses of operation of the internal
combustion engine 10. It should be recognized that
the method of assembly is suitable for use in
applications requiring multiple flexible shims 36
without departing from the spirit of the invention.
Deform the flexible shim 36 which has the main body
56, and the plurality of lobes 58. Position the
flexible shim 36 in the undercut 52. The main body 56
of the flexible shim 36 engages the first step surface
32. The plurality of lobes 58 of the flexible shim 36
engages the lobe engaging surface 34. The flexible
shim 36 has an elastomer characteristic that enables
the flexible shim 36 to return to its original shape.
Applications utilizing multiple shims would deform and
position the next flexible shim 36 at this point in

the method of assembly. Position the body 14 in the
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body receiving bore 18 having the second body portion
40 slidably engaged with the body receiving bore 18.
This provides rigidity to the body 14 during operation
of the internal combustion engine 10. Engage the
second step surface 42 of the body 14 with the
flexible shim 36. A clamping force is applied to the
shim 36 by the first and second step surfaces 32, 42.
The clamp force causes bending of the plurality of
lobes 58 to maintain a central position of the body 14
within the body receiving bore 18.

Counterbored joints 16 using the flexible
shim 36 made of the described materials allows the
flexible shim 36 to be thinner and simplifies the
manufacturing processes for the shim 36. The flexible
shim 36 is able to return to its original shape
subsequent to being disposed in the intermediate
portion 26 of the body receiving bore 18. The shim 36
allows the outer diameter 64 to be greater in
magnitude than the first predetermined diameter 28 of
the body receiving bore 18. In operation, the
machining of an undercut 52 requires that the undercut
52 be rounded to minimize cracks at the joint 16.
Using the flexible shim 36 increases rigidity to the
joint 16 and increases the sealing characteristics of
the joint 16. The flexible shim 36 allows for the
body 14 to be centrally located in the body receiving
bore 18. Having the body 14 centrally located

improved lower fluid sealing and evenly distributed
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forces at the joint 16. The plurality of lobes 58
bending about the lobe engaging surface 34 of the
undercut 52 from the applied clamp force maintains the
body 14 location in the body receiving bore 18. The
flexible shim 36 blocks fluid from entering the
intermediate portion 26 from the second portion 24.
The flexible shim 36 evenly distributes the forces at
the joint having the main body 56 being parallel to
the first and second step surfaces 32, 42. The body 14
being centrally located in the body receiving bore 18

reduces operational wear on the casing 12.
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Claims

1. Counterbored joint (16), comprising:
a casing (12) having a body receiving bore
5 (18) defined by a first portion (22), a second portion
(24), and an intermediate portion (26) located between
said first and second portions (22,24), said
intermediate portion (26) having a first step surface
(32) and a lobe engaging surface (34), said first
10 portion (22) having a first predetermined diameter
(28) and said second portion (24) having a second
predetermined diameter (30), said second predetermined
diameter (30) being smaller in magnitude than said
first predetermined diameter (28);
15 a first flexible shim (36) having a main
body (56) and a plurality of lobes (58) connected to
the main body (56), said first flexible shim (36)
being disposed in said body receiving bore (18), said
main body (56) being engaged with said first step
20 surface (32) and said plurality of lobes (58) being
engaged with said lobe engaging surface (34); and
a body (14) having a first body portion a
(38), a second body portion (40), and a second step
surface (42) located between said first and second
25 body portions (38,40), said first body portion (38)
being engaged with said first portion (22), said

second body portion (40) being engaged with said
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second portion (24) , and said second step surface

(42) being forcibly engaged with said main body (56).

2. The counterbored joint (16), as set
forth in claim 1, wherein said first flexible shim

(36) is composed of a stainless steel material.

3. The counterbored joint (16), as set forth
in claim 2, wherein said first flexible shim (36) is
heat treated to a hardness of 25 to 60 on a Rockwell

“ C" gcale.

4. The counterbored joint (16), as set forth
in claim 1, wherein said first flexible shim (36)
returning to an original shape subsequent to being
disposed in the intermediate portion (26) of said body

receiving bore (18).

5. The counterbored joint (16), as set forth
in claim 4, including a second flexible shim (36)
being disposed in said body receiving bore (18), said
first and second flexible shims (36) being sandwiched

between said first and second step surfaces (32,42).

6. The counterbored joint (16), as set forth
in claim 1, wherein said plurality of lobes (58)

bending in response to a clamping force being applied
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to said shim (36) by said first and second step

surfaces (32,42).

7. The counterbored joint (16), as set
forth in claim 1, wherein said first flexible shim
(36) distributing forces uniformly about said first

and second step surfaces (32,42).

8. The counterbored joint (16), as set
forth in claim 1, wherein said casing (12) being a
cylinder block and said body (14) being a cylinder

liner.

9. The counterbored joint (16), as set forth
in claim 1, wherein said first flexible shim (36)
provides a fluid tight seal between said body (14) and
said casing (12), said fluid seal blocking fluid
entering said intermediate portion (26) from said

second portion (24).

10. The counterbored joint (16), as set
forth in claim 1, wherein said body receiving bore
(18) having a longitudinal axis (20), said first and
second step surfaces (32,42) being radially disposed
about said longitudinal axis (20) and said first step
surface (32) being substantially parallel to said

second step surface (42).
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11. The counterbored joint (11), as set
forth in claim 16, wherein said first and second step
surfaces (32,42) being substantially perpendicular to

said longitudinal axis (20).

12. The counterbored joint (16), as set
forth in claim 1, wherein said lobe engaging surface
(34) having a tapered portion (60) being substantially
curved located between said first portion (22) and
said first step surface (32) of said body receiving

bore (18).

13. The counterbored joint (16), as set
forth in claim 1, wherein the main body (56) of said
flexible shim (36) being substantially circular,
having a pre-determined thickness, and substantially

flat.

14. The counterbored joint (16), as set
forth in claim 1, wherein said body (14) being piloted
by and slidably disposed in said body receiving bore

(18) .

15. Counterbored joint (16), comprising:

a cylinder block having a cylinder liner
receiving bore defined by a first portion (22), a
second portion (24), and an intermediate portion (26)

located between said first and second portions
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(22,24), said intermediate portion (26) having a first
step surface (32) and a lobe engaging surface (34),
said first portion (22) having a first predetermined
diameter (28) and said second portion (24) having a
second predetermined diameter (30), said second
predetermined diameter (30) being smaller in magnitude
than said first predetermined diameter (28);

a first flexible shim (36) having a main
body (56) and a plurality of lobes (58) connected to
the main body (56), said first flexible shim (36)
being disposed in said cylinder liner receiving bore,
said main body (56) being engaged with said first step
surface (32) and said plurality of lobes (58) being
engaged with said lobe engaging surface (34); and

a cylinder liner having a first body portion
(38), a second body portion (40), and a second step
surface (42) located between said first and second
body portions (38,40), said first body portion (38)
being engaged with said first portion (22) and said
second body portion (40) being engaged with said
second portion (24), said second step surface (42)

being forcibly engaged with said main body (56).

16. The counterbored joint (16), as set
forth in claim 15, wherein said first flexible shim
(36) returning to an original shape subsequent to
being disposed in the intermediate portion (26) of

said body receiving bore (18).
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17. The counterbored joint (16), as set
forth in claim 16, including a second flexible shim
(36) being disposed in said body receiving bore (18),
said first and second flexible shims (36) being
sandwiched between said first and second step surfaces

(32,42) .

18. The counterbored joint (16), as set
forth in claim 15, wherein said plurality of lobes
(58) bending in response to a clamping force being
applied to said shim (36) by said first and second

step surfaces (32,42).

19. The counterbored joint (16), as set
forth in claim 15, wherein said first flexible shim
(36) distributing forces uniformly about said first

step surface (32) and said second step surface (42).

20. The counterbored joint (16), as set
forth in claim 15, wherein said first flexible shim
(36) provides a fluid tight seal between said cylinder
liner and said cylinder block, said fluid seal
blocking fluid entering said intermediate portion (26)

from said first portion (22).

21. The counterbored joint (16), as set

forth in claim 15, wherein said cylinder liner is
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clamped between a cylinder head and said cylinder

block.

22. The counterbored joint (16), as set
forth in claim 15, wherein said body receiving bore
(18) having a longitudinal axis (20), said first and
second step surfaces (32,42) being radially disposed
about said longitudinal axis (20) and said first step
surface (32) being substantially parallel to said

second step surface (42).

23. The counterbored joint (16), as set
forth in claim (22), wherein said first and second
step surfaces (32,42) being substantially

perpendicular to said longitudinal axis (20).

24. The counterbored joint (16), as set
forth in claim 15, wherein said lobe engaging surface
(34) having a tapered portion (60) being substantially
curved located between said first portion (22) and
said first step surface (32) of said body receiving

bore (18).

25. The counterbored joint (16), as set
forth in claim 15, wherein said main body (56) of said
flexible shim (36) being substantially circular,
having a predetermined thickness, and substantially

flat.
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26. The counterbored joint (16), as set
forth in claim 15, wherein said cylinder liner being
piloted by and slidably disposed in said body

receiving bore (18).

27. A method of assembling a body (14)
having a second step surface (42) in a counterbored
joint (16) of a casing (12) having a body receiving
bore (18), said body receiving bore (18) having a
longitudinal axis (20) and being defined by a first
portion a (22), a second portion (24), and an
intermediate portion (26) located between said first
and second portions (22,24), said intermediate portion
(26) being undercutted about said longitudinal axis
(20) to a predetermined depth and having a first step
surface (32) and a lobe engaging surface (34), the
method comprising the steps of:

deforming a first flexible shim (36) having
a main body (56), a plurality of lobes (58), and a
predetermined thickness being substantially equal to
said predetermined depth of the undercut (52);

positioning said first flexible shim (36) in
said undercut (52) having said main body (56) engaging
said first step surface (32) and said plurality of
lobes (58) engaging said lobe engaging surface (34);

positioning said body (14) in said body

receiving bore (18);
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engaging said second step surface (42) of
the body (14) with said first flexible shim (36); and

urging the first flexible shim (36) between
said body (14) and said casing (12) to cause bending

5 of said plurality of lobes (58).



PCT/US98/20527

WO 99/19617




INTERNATIONAL SEARCH REPORT

Int.  .tional Application No

PCT/US 98/20527

A. CLASSIFICATION OF SUBJECT MATTER

IPC 6 FO2F1/16

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system foliowed by classification symbols)

IPC 6 FO02F F16J

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 5 575 251 A (BOCK ALLYN P) 1,15,17
19 November 1996
see figure 1
see abstract

A GB 2 021 236 A (TERENZI A) 1,15,27
28 November 1979
see figure 1
see abstract

A US 3 568 573 A (BAILEY JOHN M ET AL) 1,15,27
9 March 1971
see figure 1
see abstract

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international “X" document of particular relevance: the claimed invention

filing date , ) cannot be considered novel or cannot be considered to
"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another " document of particular relevance; the claimed invention

citation or other speciai reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but inthe art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
12 January 1999 18/01/1999
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016 Wassenaar, G

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2



INTERNATIONAL SEARCH REPORT

int.  .donal Application No

PCT/US 98/20527

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

A FR 2 059 071 A (CROSS MANUFACTURING CY L)
28 May 1971

see figure 2

see page 4, line 1-8

A US 2 783 749 A (EFFMAN) 5 March 1957

see figures 1,3

see column 4, line 3 - Tine 56

A FR 1 567 607 A (BURMEISTER & WAIN)
16 May 1969

see figure 1

see page 2, line 16 - line 26

1,15,27

1,15,27

1,15,27

Form PCT/ISA/210 (continuation of second sheet) {(July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

information on patent family members

Inte

donal Application No

PCT/US 98/20527

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 5575251 A 19-11-1996 DE 4480502 T 22-02-1996
FI 954120 A 01-09-1995
JP 8507587 T 13-08-1996
Wo 9518918 A 13-07-1995

GB 2021236 A 28-11-1979 FR 2426847 A 21-12-1979
JP 55030577 A 04-03-1980

US 3568573 A 09-03-1971 BE 752518 A 28-12-1970
CA 924599 A 17-04-1973
DE 2030983 A 07-01-1971
FR 2052887 A 09-04-1971
GB 1306545 A 14-02-1973
JP 49022963 B 12-06-1974

FR 2059071 A 28-05-1971 CA 919536 A 23-01-1973
CH 519669 A 29-02-1972
DE 2040807 A 09-06-1971
GB 1244800 A 02-09-1971

Us 2783749 A 05-03-1957 NONE

FR 1567607 A 16-05-1969 DK 114872 B 11-08-1969
BE 715963 A 16-10-1968
DE 1750717 A 22-04-1971
GB 1190477 A 06-05-1970
IE 32102 B 18-04-1973
NL 6807636 A 02-12-1968
SE 340022 B 01-11-1971

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

