Paper Handling Technologies in SD-513 Saddle-stitch Finisher
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Abstract

Konica Minolta placed SD-513 on the market in the spring
of 2016. SD-513 is a new saddle stitcher for the lineup of the
production printing.

In addition to a function of maximum 50 sheets saddle
stitching, functions of SD-513 have been strengthened with
optional units such as a two-edge slitter unit (top and bot-
tom slitter), a creaser unit, and a spine corner forming unit.

We reexamined paper paths of the predecessor machine
SD-506 and developed unique booklet handling technolo-
gies for SD-513. Specifically, in the conventional method, a
booklet is handled in a sideways position, but in SD-513, a
booklet is handled in a vertical position and is given an equal
moment around a spine during a binding process. As a result,
we succeeded in improving cutting accuracy, positioning
accuracy of staple in a spine corner formed booklet, and
accessibility to booklets.
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Table 1 Functions required for upstream and downstream of binding

processes.
Upstream and downstream: in a saddle stitching method, a
booklet is made through the processes of folding a small num-
ber of sheets of paper, aligning the sheets, and stitching the
sheets. In the preceding process of the stitching process, sheets
of paper are conveyed one by one, and in the succeeding pro-
cess of the stitching process, sheets are conveyed as a booklet.
Therefore, functions required for the former and the latter
greatly differ from each other. Then, the preceding process is
named as “Upstream” and the succeeding process is named as
“Downstream.” Functions in each group are summarized in
Table 1. In the upstream, the conventional sheet conveyance
functions can be used, whereas in the downstream, a folded,
saddle-stitched booklet is handled and then different handlings
of paper are required. In this report, ideal paper handlings by
focusing on the downstream are discussed.

Functions

Receiving sheets

Conveying sheets

Entrance Aligning sheets
g conveyance Making creases in cover sheets
% Two-edge (top and bottom) slitting
:"' Transferring sheets to the next process
Receiving sheets
Folding Double folding or triple folding
Transferring sheets to the downstream
Receiving sheets from the upstream
Stacking the folded sheets
Saddle stitching  Aligning sheets
Stitching
§ Transferring the booklet to the next process
= i Receiving sheets from preceding process
§ tSrI:rr:l?mlgg& Fore-edge trimming
8 spine corner Folding a book spine into a square shape

forming Transferring the booklet to the next process
Receiving sheets
Ejecting booklets
Stacking booklets

Ejection &
stacking
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Fig. 1 Two ways of booklet conveyance.

In the downstream, the saddle stitched booklet is conveyed to the
next edge trimming process in sideways (Fig. 1 (a)) or vertically
(Fig. 1 (b)). In Fig. 1 (a), a booklet is fed into a trimmer in a sideways
position. In Fig. 1 (b), a booklet is fed into a trimmer vertically.

Table 2 Comparison between the two conveyance ways.
Advantages and disadvantages on “booklet holding” and “book-
let conveyance,” which are key functions on a saddle stitched
booklet, are summarized in Table 2.

Booklet conveyance  Advantages Disadvantages

Sideways » Conveyance to the * Booklet position is
conveyance next process is easy. asymmetrical.
* Gravity draw down « Scratch occurs.
can be used.
Vertical » Symmetrical position  + Booklet handling is
conveyance of a booklet is good. difficult because of

« Physical damage toa  booklet swelling.
booklet cover is small. + A new method for
conveying a booklet
to the next process
is needed.
« Conveying a booklet
in an upward direction
is difficult.

f(My) f(mg) Nk

Fig. 2 Mathematical description for not obtaining a symmetry in a side-
ways conveyance.
In holding a booklet, it is necessary to hold the both faces sym-
metrically. However, in a sideways conveyance, the symmetrical
holding cannot be secured.
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e

%& » Cutting difference

Fig. 3 When h = t/2 in Eq. 1, a cutting difference occurs due to a skewed

trimming.

Position error of staple

'g—.o—

Fig.4 When h = t/2in Eq. 1, a position error occurs in stapling.

R (D) IZBWT, h=t/2 LT 2121%, Mm% iR
_oﬁUM%#%éﬁ,ﬁm§Wﬁfi,T@@$Et
IR OEELRZT 2 2 ETFM)<{f(M)+f(mg)} &
D, h=t/2%MFFT 52 LT TE RV,

COBPSTEELE LT, fM) - {f(M)+f(mg)}=012
T B 70 O FHEERERE (B 213 1T O A7 o FHEE RS 72
E) #UscEpnEZOND, LaL, & URERK
i, ¥4 X ED1—F—DfHiHEMENED 3 EtTD
ISP, JLOMIEDLY, f(M)—{f(M)+f(mg)}ns
2T B EICmD, 2F0, MTFEMEBED 300N
P10 HIESAZEh D320 T 2 2 & 235 I & e
vV, ZORER, MTEES IS, TEEBoNER R
BDSSh=t/2127 % X 5 I %2179 BN H 2 7
&, EEWEO L CHENTIE RV,

KONICA MINOLTA TECHNOLOGY REPORT VOL.14 (2017) 49



3.2 XT3

fier EMox i, LAt GET 2854, v—7—
X ETA R E S 7o ok 7Tk, o <
n, W, I 5, FEZNICHIT 5,

JEiitrZ2 EJ7icier 3 254, r&Eon—7—
EH L T B ER 72 IO { TR S 4, A
DARGDES NI % (Fig.5(1), 4L, i
DB BT teoter * f—Mpaper *F >0 T LITE TH 2 DI
LT, BEZBR LRI 2 A1 taper * f~mg<OT
TrEIck 2, ZEHS LA Ec, AFIF TS I#EH T 2
ZETEMBOINTHEIND Z LiIckD, n—T—
2 HEA LT, BEHCX MR ThEIET 27
HED3h 505, HAENDMT ED LGCHERD,

7, WHEIA PR FORKERCEDE T
LNTWAD, HolltTF2 LAicisrd 2854, 3L
A ENA FHEREDME D I REET LTIk s s 2 &
7%, 2D, b0 Laggne e BEICET T
352 EDH 5 (Fig.5(2).

(1) 2) 100 sheets width
Cover sheet
turnover
Buckling
/Jroller’f L
mg
:Upaper'f
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Fig. 5 Troubles in booklet conveyance in an upright position.
Fig. 5 (1) shows problems of a cover sheet turnover or scratches
and/or wrinkles, and Fig. 5 (2) shows a buckling problem.
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Fig. 6 Comparison of output accessibility between lower and upper
ejection systems.

Table 3 Restrictions in a booklet handling system.

Directions given  Reasons for

ltems Restrictions inFig. 7 judgement Problems
X Y z
A stitched booklet has " Means of quick
to be removed quickl! Afold line can booklet ejection on
After stitching. g Y OK NG NG beusedasa )

the saddle is
needed.

to receive the next

sheets. guide.

Conveyance to
the spine

Saddle conveyer

Clearance between The machine X
requires two

stitching and trimming NG ' OK NG canbe

comer forming areas has to be kept. minimized. directions of
unit. movement.
The booklet has to be Advantageous Function to fold
Dellverytvo the dgllvered to between a NG NG | OK toupward the swel.llng of the
clamp unit. trimmer and an L booklet is
- N ejection.
ejection unit. necessary.

Insert fore-edge The centerof  Both reference
9 The trimmer has to be

into the trimmer NG NG OK gravity of the positions of clamp
unit rigid. machine is and trimmer units
: stable. must be agreed.

The booklet has to be -
Convey to the placed between a Positioning the

spine corner R NG NG OK Minimum path. height of the fold
trimmer and an

forming unit. ejection unit. line.

Change in the

The booklet has to be conveyance

i i fi
P.ass, to thg ejected upward ina NG NG OK Minimum path. dlre‘CtIOH rom
ejection unit. sideways position vertical to
P . horizontal is
needed.
Saddle stitching

Trimming

Fig. 7 Sheets and a booklet handling paths adopted in SD-513 based on
Table 3.

50 KONICA MINOLTA TECHNOLOGY REPORT VOL.14 (2017)



ELRI 2 MRS IR % Fig. 8 ICRT, 22T, el
THIWV T i (Fig. 8 (2) 13474 < & b Wik L
(Fig.8(6)) TW/MNHOZFHL TV 2 0ENH 5, %77,
Table 2 Tt ZWorTAM L SN T LT L% B Z
JfEE 2 b 7o M2 B EmicHEE c& 2w 2
ED 5, THWAFZ2EAC % - 2228 TZ75 1% -
Wk oz, 2HEERZ 7,

) XLY 0

‘ Spine corner forming unit ‘
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Shift the booklet to X direction and
receive folded sheets of next booklet I

Convey booklet upward

Shift the booklet to Y direction
by the saddle conveyer

@ -

— i

Clamp near the fold line with clamp
unit, return the saddle conveyer

Eject booklet and stack on the tray

Fig. 8 Specific booklet handling mechanism of SD-513.
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Fig. 9 Mechanism of displacement of the booklet spine formed in the
vertical conveyance.
SD-513 adopted a vertical conveyance. (Fig. 9 (1) is the same as Fig. 2)
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Booklet

Fig. 10 Booklet closing mechanism of SD-513 before a clamp unit
receives the booklet.
The booklet closing is achieved with maintaining the symmetry
of the booklet.
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ig. 11 Clamp unit of SD-513: a booklet is clamped from both sides
simultaneously with maintaining the symmetry of the booklet.
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Upward conveyance Upward conveyance
with a pair of clamps. with a pair of rollers
without rotation.

The booklet is rotated by 90 degrees and is ejected
to a stacking tray with rotation of the rollers.

Fig. 12 Conceptual diagrams of a booklet conveyance in a vertical
direction.
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Fig. 13 The direction of the booklet is changed from vertical to horizontal.
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Table 4 Comparison of the cutting difference between SD-506 (a prede-
cessor machine) and SD-513.

SD-506 SD-513
Number of Saddle Saddle With spine corner
sheets stitching stitching formation
2to 15 0.5mmorless 0.5 mmorless 1.0 mm or less
16 to 30 1.5mmorless 1.5mmorless 1.5mmorless
3110 50 Not specified 2.0 mmorless 2.0 mm orless

Formation of spine corner Crease Two-edge slit

Fig. 14 Location of SD-513 (surrounded by dot-and-dash red lines).
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