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Patents Act 1952

DECLARATION IN SUPPORT OF A CONVENTION OR NON-CONVENTION
APPLICATION FOR A PATENT OR A PATENT OF ADDITION

In support of the application No. 30834/89 made by SANDEN
CORPORATION

for a patent for an invention entitled A CHUCK OF A LATHE CLAMPING A
DISCOID PORTION OF A WORK" .

1/We, Masayoshi Ushikubo of Executive Vive-President with its address
of Sanden Corporation
at c/o Sanden Corporatlon, 20 Kotobuki-cho, Isesaki-shi, Gunma, 372 Japan

do solemnly and sincerely declare as follows:-—

1. I am/we are the applicant(s) for the patent, or am/are
authorised by the abovementioned applicant(s) to make this
declaration on 1ts behalf.

2, The basic application(s) as defined by Section 141 of the Act
was/were made in the following country or countries on the
following date(s) by the following applicant(s) namely:-

in Japan on 29th February, 1988
by Sanden Corporation

3. The said basic application(s) was/were the first
application(s) made in a Convention country in respect of the
invention the subject of the application.

4, The actual inventoz(s) of the said invention is/are
Satoshi Kawano, of 625-27 Shimonomiya Tamamura-machi, Sawa-gun, Gunma, 370-11

Japan; Yoshio Kimura, of Kami-Izimi-machi, Maebashi-shi, Gunma, 371 Japan;
Eiji Fukushima, of Haranogo, Fujimi-mura, Seta-gun, Gunma, 371-01 Japan

5. The facts upon which the applicant(s) is/are entitled to make
this application are as follows:=-
The said applicant is the assignee of the said inventor.g)
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// ' / ;%7/ V/c [L(TA (O

Masayoshi Ushikubo,
.Executive Vice-President
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International Patent Ctassification(s)
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(31) Number (32) Date (33) Country
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(71) Applicant(s)
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(72) Inventor(s)
ElJI FUKUSHIMA; YOSHIO KIMURA; SATOSHI IKAWANO

(74) Attorney or Agent
GRIFFITH HACK & CO , GPO Box 1285K, MELBOURNE VIC 3001

(56) Prior Art Documents

US 4572276
US 4487248
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(57) Claim
1. A chuck for clamping a discoid portion of a work

piece, said chuck having a center and including a base, at
least two fixed clamps secured on a front end surface of
said base, a movable clamp adjacent to said front end
surface and movable toward said two fixed clamps, said
movable clamp having a center, and a pin secured to said
front end surface of said base and adapted to fit within a
hole formed in said discoid portion when said discoid
portion is mounted on said chuck, said pin being positioned
radially inwardly of said movable clamp on an axis between
the center of said movable clamp and the chuck center and
oriented so that said two fixed clamps are equiangularly
spaced from said axis and equidistantly spaced from said

pin.

11. A method of mounting a work piece in a chuck for

subsequent machining thereof comprising the steps of:

(a) providing a chuck with a base, at least two

fixed clamps secured on a front end of said

base, a movable clamp adjacent to said fremnt end
- ER IR n

surface and radially movable toward saisd %Lyws
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(11) Au-B-30834/89 -2-

(10) 620593
fixed clamps, and a pin secured to said front
end surface of said base radially inwardly of
the movable clamp;
(b)

providing a work piece with a discoid portion
having a hole formed in an end surface thereof
and a centroidal axis;

(c) placing said discoid portion on said chuck
within said two fixed clamps and said movable

clamp while sliding said discoid hole over said
pin; and
(d) moving said discoid portion towards said at
least two fixed clamps along a line intersecting
the center of said discoid portion and the

center of said pin to prevent rotation of said
discoid portion.
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Form 10
COMPLETE SPECIFICATION

(ORIGINAL)

FOR OFFICE USE

Short Title:

Int. Cl:
Application Number:
Lodged:
Complete Specification-Lodged:
Accepted:
Lapsed:
Published:

Priority:

Related Art:

TO BE COMPLETED BY APPLICANT

Name of Applicant:
SANDEN CORPORATION

Address of Applicant: 20 KOTOBUKI-CHO
ISESAKI-SHI
GUNMA-KEN
JAPAN

Actual Inventor:

Address for Service: GRIFFITH HACK & CO.,
601 St. Kilda Road,
Melbourne, Victoria 3004,
Australia.

Complete Specification for the invention entitled:
A CHUCK OF A LATHE CLAMPING A
DISCOID PORTION OF A WORK

The following statement is a full description of this invention
including the best method of performing it known to me:-
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APPARATUS AND METHOD FOR CLAMPING A
WORK PIECE FOR MACHINING THEREOF

Technical Field

This invention broadly relates to an apparatus and
method for clamping a work piece for machining thereof.
More particularly, the present invention relates to a lathe
chuck for clamping a discoid portion of a work, which is
suitable for manufacturing a scroll for use in a scroll type

fluid displacement apparatus, and a method for clamping the
work in the chuck.

Background of the Invention

A perspective view of a prior art chuck is shown in
Fig 1. Chuck 10, suitable for use in a lathe, includes
circular base portion 11, annular projection 12, fixed
clamps 13 and 14, and movable clamp 15. Annular projection
12 axially projects from a front end surface of base portion
11 to support work 20. Fixed clamps 13 and 14 are
positioned radially outwardly from annular projection 12 and
are fixedly secured on the front end surface of base portion
11. Movable clamp 15 comprises generally L-shaped block 151,
screw 152 and clamping portion 153. L-shaped block 151 is
fixedly secured to an outer peripheral surface of base
portion 11. Clamping portion 153, positioned between
annular projection 12 and block 151, is fixedly secured on
the front end surface of base portion 11. Screw 152 passes
through a threaded bore in an upper portion of block 151 to
engage and move clamping portion 153 radially inwardly.
More specifically, rotation of screw 152 forces or bends an
upper part of clamping portion 153 radially inwardly along
dashed line 16. Dashed line 16, 17 and 18 represent the
three-dimensional X, Y and 2 axes for chuck 10,
respectively. Dashed line 18 passes through the radial
center of base portion 11 and corresponds to the centroidal
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axis of annular projection 12. Radial center Oy of base
portion 11 is depicted in Fig 2. Cut-out portion 12la is
formed in annular projection 12 within the first quadrant
defined by the X and Y axes. Pin member 19a is fixedly
disposed within cut-out portion 12la. Pin member 19a is
generally prismatic within generally rhombic bases so that a
transverse section thereof is generally rhombic. However,
only a portion of pin member 19a may be prismatic.
Alternatively, pin member 19a may have rhombic transverse

sections without being prismatic.

Work 20 includes discoid portion 21 and machining
portion 22 fixedly secured on a front end surface of discoid
portion 21. Cylindrical hole 21lla is axially bored into a
rear end surface of discoid portion 21 and has a diameter
slightly larger then the longer diagonal distance of the
rhombic base or rhombic transverse section of pin member
19a. Therefore, hole 2la may receive pin 19a. The longer
diagonal distance is designated as Dy in Fig 1 and is
defined by the longer diagonal line of the rhombic base or

rhombic transverse section of pin member 19a.

Fixed clamps 13 and 14 and movable clamp 15 preferably
are equilangularly spaced. Furthermore, each inner surface
of fixed clamps 13 and 14 and clamping portion 153 1is
preferably arc-shaped with a radius of curvature
corresponding to the radius of curvature of the outer
peripheral surface of discoid portion 21.

The sequence of mounting work 20 on chuck 10 is as
follows. Work 20 is placed on an end surface of annular
projection 12 so that pin member 19a enters hole 2l1la. Once
work 20 is so positioned, fixed clamps 13 and 14 and
clamping portion 153 surround work 20. The screw 152 is
turned to force clamping portion 153 radially inwardly by
bending an upper portion thereof along axis 16. As a
result, clamping portion 153 firmly clamps discoid portion
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21 against fixed clamps 13 and 14. Referring to Fig 2, the
solid and dashed lines represent before clamping and clamped
situations, respectively.

However, during the clamping step of discoid portion2l
wherein clamping portion 153 forces discoid portion 21
against fixed clamps 13 and 14, work 20 may undergo
undesirable motion. More specifically, work 20 may rotate
about the longitudinal axis or rhombic center point Op of

pin member l9a in response to the bending force of clamping
portion 153. Such undesirable angular displacement is
designated by ¢ in Fig 2. In turn, such angular
displacement of work 20 would shift the radial center of
work 20 from OO’y as illustrated in Fig 2. As a result, .
the radial center of work 20 may not be aligned with radial
center Oy of base portion 11 and chuck 10. Accordingly,

accurate or precise machining of portion 22 is sacrificed.

Consequently, the above descried prior art chuck would not
be suitable for machining parts such as scrolls used in

scroll type fluid displacement apparatus wherein dimensional
precision is critical.

' 3t Summary of the Invention
;.3‘ In view of the above and other deficiencies of the !
h'g‘ known prior art, it is an object of the present invention to {

: provide a chuck that affords accurate centering of the work
in the chuck.

-
"
-
~

: . It is another object of the present invention to
St provide a lathe chuck suitable for precision machining.

It is a further object of the present invention to

J‘“ provide a chuck with a clamping mechanism which prevents 'i
‘ rotation of the work during clamping and enables alignment %
of the centroidal axis of the work with the rotational axis A\

oi* the chuck.
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Thus, the invention involves a chuck for clamping a
discoid portion of a work. The chuck includes a base, at
least two fixed clamps secured on a front end surface of the
base, a movable clamp adjacent to the front end surface of
the base and a pin secured to the front end surface of the
: base. The pin is adapted to fit in a hole formed in the
i discoid when the discoid is mounted on the chuck.

Furthermore, the pin is positioned radially inwardly of the
movable clamp toward the chuck center and oriented so that

the at least two fixed clamps are equiangularly spaced about
and equidistantly spaced from the pin. The orientation of
the pin allows the discoid to move relative to the pin and
toward the at least two fixed clamps, while preventing
rotation of said discoid.

Other important features and advantages of the
invention will be apparent from the following description
and the accompanying drawings, wherein for purpose of
illustration only, a specific form of the invention is shown
in detail.
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. Brief Description of the Drawings

T Fig 1 is a perspective view of a chuck in accordance
o with the prior art with the work shown thereabove.

‘ Fig 2 is a partial plan view of the chuck and work of
Fig 1 diagrammatically showing the linear and angular
displacement of the work during the clamping step.
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ote e Fig 3 is a perspective view of a chuck in accordance
with a preferred embodiment of the present invention with
the work shown thereabove.

Fig 4 is a partial plan view of the chuck of Fig 3 i
diagrammatically showing the linear displacement of the work
during the clamping step.




Fig § is a transverse cross-sectional view of the pin
member shown in Fig 3 and its relative position to a hole

formed in the work.

Detailed Description of the Preferred Embodiment

Referring to the drawings in detail, wherein 1like
numerals indicate like elements, Fig 3 shows a chuck in
accordance with a preferred embodiment of the present
invention. In chuck 100, cut-out portion 121b is formed in
a portion of annular projection 12 and is centered before
the inner surface of clamping portion 153 so that cut-out
portion 121b is aligned with line 16. Accordingly, fixed
clamps 13 and 14 are equiangularly spaced about and
equidistantly spaced from cut-out portion 121b. Pin member
19b is fixedly disposed within cut-out portion 121b so that
fixed clamps 13 and 14 also are equiangularly spaced about
and equidistantly spaced from pin 19b. Pin member 19b is
generally prismatic with generally rhombic bases.
Alternatively, only a portion of the pin 19b may have a
generally rhombic transverse section. Furthermore, pin 19b
is positioned so that shorter diagonal lie Dg of its rhombic
base or rhombic section is parallelly aligned with line 16.
Accordingly, fixed clamps 13 and 14 are equiangularly spaced
about and equidistantly spaced from any point on diagonal
line Dg. Cylindrical hole 211b is axially bored in a rear
end surface of discoid portion 21. The diameter of hole
211b is slightly larger than the length of longer diagonal

line Dl of the rhombic base or rhombic transverse section of
pin member 19b.

The sequence of mounting work 200 on chuck 100 is as
follows. Work 200 is placed on an end surface of annular
projection 12 so that pin member 19b enters hole 211b. Once
work 200 is so positioned, fixed clamps 13 and 14 and
clamping portion 153 surround work 200. Then, screw 152 is
turned to force clamping portion 153 radially inwardly by




bending an upper part thereof along axis 16. As a result,
clamping portion 153 firmly clamps discoid portion 21
against fixed clamps 13 and 14. Referring to Fig 4, the
solid and dashed- lines represent before clamping and clamped
situations, respectively.

In contrast to the prior art depicted in Fig 2,

clamping portion 153 moves work 200 and discoid 21 linearly

toward fixed clamps 13 and 14, ie, along line 16, without

rotation of work 200 (see Fig 4). As a result, the radial
center of work 200 shifts from Oy to O’y so that the radial
center of work 200 is aligned with radial center Oy of base
portion 11 which forms the master center of chuck 100.

Consequently, work 200 is centered in chuck 100.

Referring to Fig 5, two edges of pin member 19b are
cut to shorten longer diagonal Dy, of the rhombic section so

that work 200 may move along line 16 relative to pin 19b a

e R Ay A T 2

distarnice A during the clamping step. Distance A is defined i
by the following relation.

s A= (the predetermined initial clearance (C) between
?:L. discoid portion 21 and fixed clamps 13, 14) +
ﬁ 3° (one-half of the variation in discoid diameter
%fﬁz between an ideal discoid and the actual discoid

mounted in chuck 100)

However, when such discoid variation, or error, is

seeeed minimal, distance A may be determined without including §
REE TR specific variation. Therefore, distance A is generally }
AT determined as being slightly greater than the clearance C.

Returning to Fig 4, clearance C is measured along a line i
parallel to line 16 which is the line along which clamping
portion 153 moves.

Having described the invention in detail, it will be
recognizcd that the foregoing is considered as illustrative




only of the principles of

modifications. and changes

the #nvention. Since numerous

will readily occur to those

not desired

to limit the invention

skilled in the art, it is
to the exact construction shown and described. Accordingly,
all suitable modifications and equivalents may be restored
to the extent they fall within the scope of the invention

and claims appended hereto.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A chuck for clamping a discoid portion of a work
" piece, said chuck having a center and including a base, at
least two fixed c¢lamps secured on a front end surface of
said base, a movable clamp adjacent to said front end
surface and movable toward said two fixed clamps, said
movable clamp having a center, and a pin secured to said
front end surface of said base and adapted to fit within a
hole formed in said discoid portion when said discoid
portion is mounted on said chuck, said pin being positioned
radially inwardly of said movable clamp on an axis between
the center of said movable clamp and the chuck center and
oriented so that said two fixed clamps are equiangularly
spaced from said axis and equidistantly spaced from said

pin.

2. The chuck according to claim 1 wherein said pin has a
generally rhombic transverse section with a longer and a

shorter diagonal.

3. The chuck according to claim 2 wherein the shorter
diagonal of said generally rhombic section forms a line
directed toward the center of said chuck.

4. The chuck according to claim 2 wherein said two fixed

clamps are equiangularly spaced about an axis formed by said
shorter diagonal and equidistantly spaced from any point on

said shorter diagonal.

5. The chuck according to claim 1 further including an
annular projection having a centroid axis and secured on
said front end surface of said base for supporting said
discoid portion, and said two fixed clamps and said movable
clamp surrounding said annular projection.
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5. The chuck according to claim 5 wherein said annular
projection includes a cut-out portion and said pin is

disposed therein.

7. The chuck according to claim 5 wherein said pin has a
generally rhombic transverse section, the shorter diagonal
of said generally rhombic section forms a line which is

colinear with a line that intersects the centroidal axis of

said annular projection.

8. A chuck for clamping a discoid portion of a work
piece, said chuck including a base, two fixed clamps secured
on a front end surface of said base, a movable clamp
adjacent said front end surface, and a pin secured to said
front end surface of said base and adapted to fit within a
hole formed in said discoid portion when said discoid
portion is mounted on said chuck, each said fixecd clamp
having an inner surface adapted to cooperate with the outer
peripheral surface of said discoid portion, said pin member
being positioned radially inwardly of the movable clamp on a
line which passes through said movable clamp and which
bisects an arc defined by said inner surface and positioned

between said fixed clamps.

9. A chuck according to claim 8 wherein said pin has a
generally rhombic transverse section and the shorter
diagonal thereof runs parallel to said bisecting line.

10. The chuck according to claim 9 further including an
annular projectionrsecured on said front end surface of said
base portion for supporting said discoid portion, said two
fixed clamps and said movable clamp surrounding said annular
projection, and said bisecting line passing through the
centroidal axis of said annular projection.

A method of mounting a work piece in a chuck for

!
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subsequent machining thereof comprising the steps of:

(a) providing a chuck with a base, at least two

fixed clamps secured on a front end of said

base, a movable clamp adjacent to said front end

surface and radially movable toward said two
fixed clamps, and a pin secured to said front
end surface of said base radially inwardly of

the movable clamp;

(b) providing a work piece with a discoid portion
having a hole formed in an end surface thereof

and a centroidal axis;

(c) placing said discoid portion on said chuck

within said two fixed clamps and said movable

clamp while sliding said discoid hole over said

pin; and

(d) moving said discoid portion towards said at

least two fixed clamps along a line intersecting

the center of said discoid portion and the
center of said pin to prevent rotation of said

discoid portion.

12. The method of mounting a work piece in a chuck
according to claim 11 wherein said discoid portion moving
step includes forcing said movable clamp against said

discoid portion.

13. The method of mounting a work piece in a chuck
according to claim 11 wherein said discoid portion moving
step includes maintaining said two fixed clamps
equiangularly spaced about a central axis passing through

said discoid hole and said movable clamp.
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14. The method of mounting a work piece in a chuck
according to claim 11 wherein said chuck providing step
further includes providing said chuck with an annular
discoid support having a centroidal axis and positioning
said pin therein, said discoid portion placing step includes
placing said discoid portion on said annular discoid
support, and said discoid portion moving step includes
moving said discoid portion into a position wherein the
centroidal axes of said annular discoid support and said

discoid portion are aligned.

15. The method of mounting work piece in a chuck according
to claim 14 wherein said chuck providing step includes
providing said base with a circular configuration having a
centroidal axis and concentrically positioning said annular
discoid support on said circular base so that the centroidal
axes of said annular discoid support and said circular base

are aligned.

16. The chuck according to claim 3 wherein said pin is
truncated at both ends thereof of along said longer diagonal
by a predetermined amount to allow for limited movement of
said discoid poriion relative to said pin along a line

formed by said shorter diagonal.

17. A method of mounting a work piece in a chuck for

subsequent machining thereof comprising the steps of:

(a) providing a chuck with a base, at least two
fixed clamps secured on a front end of said
base, a movable élamp adjacent to said front end
surface and radially movable toward said two
fixed clamps, and a pin secured to said front
end surface of said base radially inwardly of

said movable clamp;
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(b) providing a work piece with a discoid portion

having a hole formed in an end surface thereof;

(c) placing said discoid portion on said chuck
within said two fixed clamps and said movable
clamps while sliding said discoid hole over said

pin; and

(d) moving said discoid portion relative to said pin

bend and toward said two fixed clamps, while

5.0, prreventing rotation of said discoid, wherein

:an.:° said discoid portion moving step includes

o maintaining said two fixed clamps equiangularly

Tonan® spaced about said discoid hole. ‘

'
18. The method of mounting a work piece in a chuck ;
according to claim 17 wherein said step of preventing i

. rotation of said discoid further comprises the step of ?
*at3 providing said pin on a central axis between said movable
f::} clamp and a point equidistant from each of said two fixed

clamps.
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Dated this 29th day of November 1991
£40 1
SANDEN CORPORATION ;
By its Patent Attorneys: :
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GRIFFITH HACK & CO
Fellows Institute of Patent i
Attorneys of Australia ;
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