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[57] © ABSTRACT

For punching sheet segments having substantially an-
nular sector shape, with two radially directed sides, a
sheet metal strip of constant width is fed through a
punching device which punches out the segments of
the desired shape one by one. The sheet metal strip-
has a width which is more than the air gap radius but
less than twice the maximum outer radius of the core.
The punching tool is punched in such a way that the
cutting edge which forms one of the radially directed
sides is parallel to and close to one longitudinal edge
of the strip. The unpunched portion of the strip is
coiled on a winder-recoiler. After the strip has been
fed through in one direction, the position of the strip
with respect to the punch (or vice versa) is reversed,

- and the strip is fed in the other direction through the

punch, which punches out similar shaped pieces from
the remaining ‘portion of the strip.

4 Claims, 6 Drawing Figures
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1
METHOD OF PUNCHING SHEET SEGMENTS
HAVING SUBSTANTIALLY ANNULAR SECTOR
SHAPE

BACKGROUVND' OF THE INVENTION

1. Field of the Invention

The present patent application relates to a method of
punching sheet segments having substantially annular
sector shape, intended to form the stator core in a
turbo-generator, each segment lying within a sector
angle of 40° — 80° and being limited by a back side, a
slot side and two radially oriented sides, said method
comprising feeding a sheet metal strip of constant
" width from a winder-recoiler between the lower part
and the upper part of a punching tool, the working pro-
file of which corresponds to the shape of said sheet seg-
ments, and individual punching out of a plurality of
sheet segmeénts by means of said tool.

2. The Prior Art

When punching such sheet segments it is known to
use as material a sheet metal strip, the width of which
is equal to the greatest linear dimension of the sheet
segment, each segment being punched out in-such-a
way that the chord over the air-gap arc forms a 90°

angle with the longitudinal direction of the strip.

SUMMARY OF THE INVENTION -

The purpose of a method according to the invention
is to achieve a punching which is well adapted for au-
tomatization and which gives a better utilization of the
material. Furthermore it is desirable, in.about the same
degree as in the above-mentioned known method, to
achieve a favorable orientation of the segments in rela-
tion to the rolling direction, that is, it is desirable that
the tooth projections to the greatest possible extent co-
incide with the direction of the rolling. -

According to the invention, sheet segments having
substantially annular sector shape, intended to form a
steel core in a turbo-generator, and which have a back
side, a slot side and two radially oriented sides, are pro-
duced by feeding sheet metal strips of constant width
from a winder-recoiler through a punching tool. The
tool has the profile of the sheet segments which are to

be punched out. The sheet metal strip has a width
which is more than the air gap radius and less than
twice the maximum outer radius of the stator core. The
punching tool is positioned so that the cutting edge cor-
responding to one of the radially directed sides is paral-
lel to and closely adjacent one longitudinal edge of the
strip. The other part of the strip, which has not been
punched during the first operation, is moved out of the
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punch'tool and coiled on a winder-recoiler, after which -

this sheet strip portion is fed back through the punch-
ing tool, with such an orientation with respect to the
strip that the cutting edge is parallel to and substan-
tially coincides with the second side of the strip.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be described with
reference to the accompanying drawings, in which FIG.
1 shows a device intended for a method according to

the invention and FIG. 2 shows a section along the line

I1—II of FIG. 1. FIG. 3 shows a sheet segment of annu-
lar sector shape which. is manufactured according to
the invention. FIG. 4 is a detail of FIG. 3. FIG. § is a
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section on the line A—A of FIG. 4. FIG. 6 is a section

on the line B—B of FIG. 5.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the drawings 15 designates a press in which a
punching tool 5 with a lower part 3 and an upper part
4 are arranged. It is the task of the loop sag indicator
16 to keep a sheet metal strip 2, which is fed in by
means of a feeding mechanism 17, sufficiently slack.
Each time the lower and upper parts of the punching

.tool are pressed together by the press 15, the segments

6 of the portion of the sheet metal strip 2 lying closest
to the edge 11 are punched out. Between two consecu-
tive segment punchings in the strip 2 a sheet metal pro-
jection is formed, in which the portion 18 marked with
a lattice in FIG. 2 constitutes material which cannot be
used, so-called contour scrap. The contour scrap 18 is
cut off by means of an automatic, displaceable cutting
machine 19, working at the same rate as the punching
tool, after which the remaining strip portion 13 forms
a loop controlled by a loop sag indicator 20 before it
is moved into a brake device 21 in order to be finally
gathered on a winder-coiler 14. After this the coiled
sheet metal strip is moved over the winder-recoiler 1 at
the feeding side of the press 15 for punching of the sec-
ond strip half 13 in a second process in the press. Dur-
ing this second stage, the second half of the strip is re-
versed in its position with respect to the cuttmg tools,
that is, for example, the drum on Wthh itis wound may
be turned around endwise.

In FIG. 4, which is a detail of FIG 2 we have fur-
nished the surface of the sheet metal stnp with two dif-
ferent color symbols (instead of colors) in order to fa-

_cilitate the understandmg In FIG. 4, contour scrap

which has arrived in the position where it is to be cut
off along a straight line 30 by means of the cutter 19,
has been indicated by the symbol for yellow. This cut-
ter 19 is shown in FIG. 5. It is also shown in FIG. 6. The
cutter 19 has two teeth 22 and 23 which are arranged
to work as a pair of scissors. Their positions are adjust-
able along the moving direction of the sheet metal strip
arid also crosswise by means of slots 25 and 26; respec-
tively. A resilient element 24 is arranged to keep the
sheet in the correct position during the operation of the
cutter 19. The teeth or scissors 22 and 23 are fastened
in slots 25 in beams 27. One of the beams 27 is fastened:
to a table 28 and the other to a vertically moving upper
part 29. The main tool has auxnllary means for cutting
along the line 31.

FIG. 4 shows the situation at the moment when a seg- '

ment 6 is about to be punched out. At that moment the
scrap 38 which is left from the preceding punching is
cut away by the scissors 22 and 23 along ‘the straight
line 30.

As an alternative, the transfer of the sheet metal from
coiler 14 to coiler 1 can be omitted, and instead the
second cutting step in the press can be allowed to take
place simultaneously with uncoiling the coiler-14, while
the press 15 is first turned 180°. Since the press is heavy
and difficult to operate it is advantageous if the press
instead has the necessary capability of being turned by
providing it with a turnable portion which supports the

punching tool, a strip feeder and a cutting machine.
The cutting machine 19 and the feeding mechanism 17
are mounted firmly on the press or the turnable portion
and keep their positions with respect to them during
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the rotation. The press may, for example, be formed

with a base which is separated from the rest of the ma-

chine along the line D—D of FIG. 1, so that the cutting
section can be lifted and turned bodily by 180°.

Generally it may always be assumed that r <B < 2R,
where B is the width of the strip and r and R are the in-
ternal and external radii of the segments (that is, the air
gap radius and the maximum outer radius).

In the method described above it is of great impor-
tance that a tight and even coiling of the remaining
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strip half 13 is obtained. This is achiéved by subjecting .

the strip half 13, by means of the brake device 21, to
so great a tension that a tensile stress of more than 5
percent of the stress of the elastic limit arises. The
method has been found to be particularly suitable for
sheet thicknesses within the range 0.20 - 0.60 mm.

[ claim: '

1. Method of punching sheet segments having sub-
stantially annular sector shape, intended to form the
stator core in a turbo-generator, each segments lying
within a sector angle of 40° — 80° and being limited by
a back side (9), a slot side (10) and two radially ori-
ented sides (7,8), said method comprising feeding a
sheet metal strip (2) of constant width from a winder-
recoiler (1) between the lower part (3) and the upper
part (4) of a punching tool (5), the working profile of
which tool corresponds to the shape of said sheet seg-
ments (6), and individually and successively punching
out a plurality of sheet segments by said tool, the sheet
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metal strip (2) having a width which is larger than the
air gap radius and smaller than twice the maximum.
outer radius of said stator core, the punching tool being
oriented in such a way that a cutting edge of the tool
corresponding to one of said radially oriented sides
(7,8) is parallei to and almost coincides with a first lon-
gltudmal edge (11) of said sheet metal strip, a remain-
ing portion of the sheet metal strip (13) which-is lo-
cated adjacent a second longitudinal strip edge (12)
and which is not affected during the punching being
moved out by the punching tool by the feeding move-
ment, coiling such remaining portion on a winder-
coiler (14) and feeding such remaining portion into the
punchmg tool (5), said tool having such an orientation
in relation to the sheet strip that said cutting edge is
parallel to and substantially coincides with said second
longitudinal sheet strip edge (12).

2. Method according to claim 1, which comprises
transferring the sheet strip roll coiled on the winder-
coiler (14) to the winder-recoiler (1) in coiled condi-
tion and thereafter feeding it through the punch.

3. Method according to claim 1, which comprises
feeding said remaining portion directly from the wind-
er-coiler (14) after the punching tool (§) has been
turned 180° in the horizontal plane.

4. Method according to claim 3, in which said rota-
tion includes turning a press part supporting said

punching tool, a strip feeder and a cutting machine.
* * * * *



