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FOREWORD

This operation manual covers the operation of the control unit for the DFB-1412/1433-MVP..
The control unit is generally classified into the following three sections.. -

1. Control box
The control section includes a mlcrocomputer Programs can be key inputtaed, stored in the
computer and executed.

2. Driver
The driver receives instructions from the microcomputer in the control box arnd powers the
stepping motor to drive the spreader.

3. Mechanical box (mechanical section)
This unit drives the spreader usmg the stepping motor. It also includes sensors to monitor
. conditions of the spreader.

" The above three units are related to each other as shown kclow.

. e .

a . b c

Operator : Control box - : ) Driver : Mechanical box
Zi | IP

Fig. 1

a. Operator stores pattern programs, or teaches the desired patterns in the microcomputer in
the control box.

b.- The control box transmits lnstructlons given by operator as shown by a in the above
"illustration to the driver to control the stepping motor installed in the mechanical box.

c. By instruction at step b in the illustration, the driver powers the stepping motor.

d. After eﬁe'rgizing, the rotation of the stepping motor is converted into spreader movement.
The m?vement state is always monitored for improper operation by the control box.

The above is the general description of this control box. Since the driver and the mechanical box
were adjusted before shipment, the operation of the control box is mainly described in this operation- "

manual. .

P D
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@ Display panel

1.

15

P (red lamp)

D {red lamno)

Number {4-digit)

Number (3-digit)

.-
).

X, Y (red lamps)

MEMO (red lamp)

RUN (red lamp)

ERROR (red tamp)

— X + (red lamp)
-Y+

Lights when a pattern number (address) is set to input a pattern pro-
gram, or to-call a pattern number (address) to execute a program.

Lights when a partern number (address) is set in the memory mode
(mode to input program in the memory), and indicates that program
data writing in the memory is ready.

This section displays pattern numbers (addresses). Pattern numbers of
0001 ~ 1999 can be used. The data for stepping motor speed is input-
ted to number 2000. Number 0000 is not used.

This section displays program data. When data is key inputted, the
input data is displayed. Numbers from —15 to +15 can be used as data.
Numbers smaller than —15 or greater than +15 cannot be inputted and
are regarded as errors.

The upper spreader is called X and the lower spreader is called Y. After
pressing the corresponding keys, set the pattern number {(address) to be

called. When [X] or [Y] key is pressed, the corresponding lamp lnghts, :

and goes off after pattern number {address) setting.

Lights in the memory mode {mode to input data in the memory).

Lights when the sewing machine is operational.

Lights when an error is'detected by ihe error check function. Beep
sound is generated.

Indicates the positional states of the X and Y spreaders. When the
spreader traverses beyond the moving range, the corresponding — or
+ lamp lights. When the spreader is at the center {origin), the X or Y
lamp lights.

-

=,

From the library of. Superior Sewing Machine & Supply LLC



@ Input_/output keys

1. [P]

2. [X.[¥]
2 RW
4. [EWO]

[RESET]

(%3]

o

®

8. |STEP

@ Power switch

Stepping motor

power switch and
indication lamp

Used to call pattern numbers (addresses). This key corresponds to P -
lamp on the display panel. When this key is pressed again, pattern
number call is canceled. )

Used to input nurnbers of patterns to be formed by the upper/lower-
(X, Y) spreaders. First press or key and then enter the desired
pattern number. . ’

Used to write/read programs on/from cassette tape. (a cassette deck is
optional).

Used to select the memory mode. When this key is pressed again, the
memory mode is canceled. This key corresponds to the MEMO lamp

on the display panel.

Used to cancel erroneous key entry or to clear all key entries. (Pattern
programs inputted are not cleared.) In other words, when this key is
pressed the unit reverts immediately to the state after power ON.

-

[Number], E [INS] Used to input pattern numbers and program data. When =] key is

pressed once, the sign is inverted (when no sign is indicated, the sign is
regarded as +). After pressing number keys and a sign key, press
key. ‘Wien A key is pressed, the displayed pattern number {address)
and the program data are inputted to the microcomputer. |f key
is not pressed, the pattern number and the program data are just dis-
played on the panel.

Used to automatically return the spreaders to the origin (start position).
When this key is pressed, first the X {(upper) spreader returns to the
origin and then thc Y (lower) spreader returns to the origin. if the
above operation is not performed, the microcomputer will not operate,
even if [STEP] and | STARTl'keys are pressed.

After setting the desired pattern using , and number keys, and . .
returning the spreaders by pressing key, press key.
The microcomputer becomes operational. When the sewing machine is
-operated, the spreaders start traversing in synchronization with the
sewing machine operation to form a pattern designated by [X]and[Y]
keys. )

When this key is pressed after [START| key is pressed, the pattern
program set by and keys is executed step by step without
operating the sewing machine. This key is used to check programs.

This is a power switch only for the microcomputer. When this switch
is turned on, the panel indicates the following numbers.

[212{2[2] [-]2]2]

This is a power switch for the spreader driving stepping motor. When
ON, the indication lamp lights, and the spreader is locked by the motor
and thus cannot be moved by hand. When OFF, the spreader can easily
be moved by hand.

—3—
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2. PATTERN PROGRAM PREPARATION AND INPUT PROCEDURE

This control unit includes memory devices which can store up to 1999 steps of a pattern program.
Assuming that a pattern length with this system is the same as that of the cam system (since the .
pattern length with the cam system has up to 12 steps) patterns corresponding to 153 cams
(1899/(12 + 1) = 153) can be memorized. Furthermore, with the cam system, one cam is used -
for a pattern which needs only 2 ~ 6 stitches. When this matter i< taken into consideration, this
memory system would actually correspond to the cam system having 200 cams. In addition, with
the cam system, the pattern length is normally 12 steps (16 ~ 18 steps with a special cam), and
it is almost impossible to produce cams exceeding this limit. However, this control unit can pro-:
duce a pattern with up to 1999 stitches. This amounts to the pattern of approxlmately four meters
when one stitch corresponds to 2 mm. - :

The program once memorized is retained by battery back -up for approxnmately 10 to 20 days even

1 after power is turned off. , .

. 2-1. Numbers to be inputted

Numbers from —15 to +15 can be used for preparation of pattern programs. — and + indicates
the direction of movement of the respective spreader. When — corresponds to the left move-
ment of the spreader, + corresponds to the right movement. (Two spreaders, X and Y, are -
available and traverse in opposite directions. Right and left directions can be selected as
< desired.) Numbers represent the movement length of the spreader and are described below.
1— Y stitch width -
4 — 1 stitch width
15 — 3% stitch_ width

The summary of the above description is given below,

. .
.

Stitch width

. uuuuwuuu

;.a Initial spreader position LO ® 0 060000)

0 o 10 ‘ .
Q 0 /6 3% stitch width to feft

b —15 movement

o

I ,
D O OOO® O ,S 1 stitch width to right

c +4 movement
CRCRCRIGIE] 1

d -3 movement " % stitch width to left

e +6 movement

o
CIOIOT®I0I0 1% stitch width 1o right
o

f —1 movement Ol O O & O O

\’.m\ 1 \,\\_,\F \.;\

O % stitch width to left
7/

* Operations from b to fare res;:;eg:tive/y based on a.
Fig. 3

—4—
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2-2

2-3

Pattern number (address)

memory. The number is called “address’ and the program code is called “data.”

Address (pattern number) Data {code)
0C01 -15
0002 +15
0003 -8
0004-- - . S ] -

- 0q05 o h ) -i:2
]
!

- ‘ N
Assuming that a program is composed of addresses from 0001 to 0005, the first address
number 0001 determines the pattern number of the program. Accordingly, when another
program is prepared, its address begins with 0006 and its pattern number is 0006,

Pattern program

A major feature of this unit allows the operator to program his own patterns. Exampiles of
the programming procedure are given below.

(Example) 3 2“' 1 0' 1 _2 '3 4 Stitch Address Data - - o R

o AN e 1| 0001 | 4 | et b o e B
el L L L TR T 1 2 [ oo | o [, oo o3 o
. I %Q NI 0003 | +4. [identical 10 operation described in 2
® Spreader hole position -

x Needle placement position ' ~\\A§l\\¥. 4 0004 | +4 [tdentical to operation described in 3 ]
s ssconiemen | || 7] 5 | ooos | <8 [Em S et ana
Agﬁ?z{:' L“J’&'ﬁﬂ"ﬁ?ﬂgm I BN é)/a( 6 0006 | —4 |[Operations 1 ~5 are repeated hearafter.
' ke b2 7 | o007 [ — _
i A ( 8 | 0008 | —4
] | X | 9 |ooo9 [—a
-4 | 10 |oo10 | — . .
/& [ 11 |oo11 | —
. J ) [ 12 [oo12 | +8
A [ 13 [o013 |+
2, | 14 [o014 [ +4
1 \ . ’ 15 0015 [ !+80[End mark inaicating program end
\\\ 16 | 0016
N 17
A NT ]
- (Center) Table 1

*I  +80 is the end mark indicating program end, When this data is read, the microcomputer operationf
automatically returns to the first address 0001 and repeats the operation. : :
*2  The spreader hole position at the start and the end (position before +80) must be on the same needle
path. In other words, the sum of + data must be equal to the sum of — dats. Otherwise, 3 program

error results.

—5-
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Step 1. Determination of first address (pattern number) . .* .} _
For the first program, 0001 can be used as the first address. When a program is L -
written after several other programs, the first address of the new pattern is the
address next to the last address of the immediately{ previous program, where +80 is

written.
Address Data

0123 +3 : . I
0124 —4 ’ !
0125 -2 O Previous data {
0126 +6 . !
0127 +80 © End mark of the previous program :'
0129 _ o First address of the program i

to be made ’

Table 2

Step 2. Write the desired pattern on the brogram chart. See the example. . ,
In this case, make a drawing so that the decorative thread passes through the area . ..
between the needle placement (x mark) and the next needle placement (next x
mark). -

3
£e,00 0 . g \ . Pattern passes between x1 and x2
N and x3 and x4.

. .

-
?

Fig. 4

Step 3.  Write the actual swing amount of the decorative thread, that is, the movement of
-~ 7 the spreader hole, to'make the pattern drawn in step 2. ——-—= . e T
See ¢ and - - - - marks on the example.

Step 4. Write the addresses of the program made in steps 2 and 3, step by step, in the pro- . .
gram chart. Then read the data from the chart and write them to the addresses.
See the example. -

Step 5. After programming, write +80 at the next address to notify the microcomputer of
the program end. The above description is the programming procedure. As can be
seen from the example, when the decorative thread is shifted from left to right or. _.
from right to_left, the spreader movement length must be approximately twice -
previous distance but in the opposite direction. Typical pattern programs are
attached at the end of this manual. Understand these programs by carefully examin-
ing the program examples and procedures.

-

—6—
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2-4 Program input procedure

The pattern- program made in 2-3 is inputted to the microcomputer in the control box as

described below.
o Erogram to be inputted

Address Data

1013 +4
. . 1014 +4
| 1013 is pattern number, . 1015 +4
; 1016 -8
101'7 —4
1018 -4
1019 -4
1020 +8
1021 +80
Table 3 '
© = - Step 1 Call address 1013 -
Key operation Red lamp indication Address Data
MEMO (Z1212717] (=1z1zJ
£ ] - MEMO P 21212T2] E=I1zZI127
LRI MEMO P (Wfolal=2! [ JTorlo]
~[INST MEMO.. D Lploj 73] 1171
P .
PN Table 4
(8

When key is pressed; address 1013 is called, and the data stored in address
1013 is displayed. This data is not reievant because the data appeared at random
when power was turned on or from the data previously inputted. When data was
previously input to address 1013, before the battery back-up period of approxi-

mately two weeks expire, that data is displayed._

—7=
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" Step 2 Data input

" TAfter step”1, perform the following operations. Input data at addresses beginning
with the address 1013.

Key operation Red lamp indication Address - Data

(o] GOl Coda - |

If “~"-cade is attached to the data figure when [TNSJkey is pressed in step 1, press[=]key - }

to cancel the “—* code. A c o]

. ] . R

‘ S memo o, (O3] =17 . -

& | - MEMO. D [ A I I O 2 i
INS ' MEMO D L1 ]lof1T47] L2l 721?] :
“When [INS] key is pressed, data “04" is inputted to the memory, and address 1013 auto- :
matically changes to 1014, The system then waits for data input to address 1014. The data - H

dlsplayed at this time is not relevant.

@ MEMO D OTo013Ta] [Jor14}: ‘

MEMO D Olol 5] Izl

| o i

'

.. I . )

) I Input data sequentially in the same manner. - 3

ool : e

C8][0] . . MEMO" "D - (alof2]1] [CT&T0] )

- . . -

s (NS MEMO D L]olzlﬁ 2121 7] :
¢ Z21ziz] =Iz171

T s When-key is pressed; data input is completed, and the first state is Festored; ™" """~ =

Table 5
Many programs can be inputted to the microcomputers with the above procedure. . ,

Note the first address of each program as the pattern number.

—8—
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2.5 Program check and correction o

L2]2]2f2] [=T272]

C10I06IOIET P CToTi13] [=1z21721
(INs] ‘ P 1o 13] (Jolal ,
=] . ’ (ol 73]) [JoJa] - ;
] L1106 l1J4] [CJO0OT4a]. . :
s[INS , L1lof1Js] [ToT4] i
i . i
1 . . . }
Each time [INS] key is pressed, the address advances to the next address, and the corresponding ‘
.- address data is displayed. Through this operation, data can be checked in the sequence of ad- :
dresses. When the address to be checked is known regardless of the address sequence, press ’
keys P07 [TNS]. At this time, address 1018 and the corresponding data are dis- t
played. ' A . :
CTol7J6] [=JoJs]" :
To correct an error detected by the above operation, call the address where the error is present
by step 1in 2-4, i
. {
(MEMOJPIMJOJ(Z] [(ONS] "Memo 0 [J0l317] [=Io137] -
When data *~03" must be corrected to “—04”, input "=04",
£l
FE@E OS] . Memo 0 [0 1T8] [=10Tl4] ‘

Through the above operation, the correct data ““—04** is written in address 1017, and the ad-
dress advances to the next address, 1018, - C e

Table 6
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3. CONTROL UNIT OPERATION

By following the programming procedure and the input procedure.as described in 2-1 to 2-5,:.

L 5 ‘
o oY

. Y

a pattern program is written in the microcomputer. Pattern forming procedure is.described below ! oy
by calling the pattern program written iri the microcomputer and by actually operating the sewing
machine.

31

32

Pattern call-up 2

The first program address of the desired pattern is used to call the pattern. This first address is
called pattern number and used for pattern identification. When the pattern number of the
desired pattern made by the X (upper) spreader is 0100, and the pattern number for the Y
spreader is 1150, operate as follows. - . . .

} | X IOIOIOIOI B

[@0]ll] X (OITToTo] T8I0 .05
(ins] : - ODOoeTe] =Ty

Data “~12" at address 0100 is displayed and pattern number 0100 is called to X. This com-
- pletes cali-up, Call-up to Y is done in the same way.

[yl Y [ofoTJoJo] [JoJo]

DG LY (AITI510] [Jolo}
[ins] ' . OTifsfo] [CIOT6]

Table 7

Sewing machine start

The pattern numbers of the desired patterns to be made by the X and Y spreaders are called v
,@s described in 3-1. Next; sewmg machme start procedure 1s described below.

.

RET - X, Y (G115 ]0] [ T37T0]

. When - key is pressed, the spreaders automatically return to the origin (center). If the ]

spreaders are not at the origin, the controller wull not start and the spreaders remain stationary.
- Only the sewmg machine operates.
3.

START. : RUN Lialsfo]}] [TaToj
Press key and check return of the X and Y-spreaders by monitoring ON states of the e

X and Y red lamps. Then press [START] key. RUN (red) lamp lights to indicate that machine
start is ready.

After pressing key, press key. The sewing machine does not operate, but
the spreader moves a distance equal to one stitch of the sewing machine. When this key is
pressed continuously, the spreader sequentially traverses according to the program. This key
can be used for checking program and spreader movement.

®. 0]

These keys arz usad to store programs in the memory, to load programs on cassette tape and

to write programs on cassette tap2 to the memory. A cassetle deck is optional, For details, .

read the operation manual attached to the deck.

Table 8

—10— .
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4. ERROR CHECK FUNCTION

o onee
’.

This unit has the following error check functions..... !
Whgn an error is.detected, the. ERROR (red) lamp lights an

d the buzzer sounds.

-

4.1 Error check at input

a. Address error
- .. Addresses of 0001 ~
-+ Addresses of 0000 and
“1,. data cannot be written in addresses except 0000

1999 can be used by thisunit. |
2000 are used for purposes other than programming. In other words,
=Tl i ~2000, ". Tt :
i wmWhen an address ogher than 0000 ~
.- call-up, an error oceurs, the ERROR lamp lights and the buzzer. sounds. At this time, enter_
.i.the correct address since the erroneously inputted address is canceled.
ROV RO . . f )

™ bDataerror . i : oo
Data from —15 to +15 can be used by this unit. |f data éxceeding the range is inputted,
‘an error occurs. To correct the error, enter the correct data in the same way as the above

LR Tt -

description (4-1 a.).

c. Program end check . ' ‘
tted sequentially up to the end mark (+80), this program end

After program data are inpu :
check function determines if the 'spreader has returned to the start position {origin). In

other words, this function checks $if the absolute va L
that of — data. If they are not equal, an error is caused. In this case, determine if the error

is- caused by errors in the program or by a program input mistake, and correct as per cor-
. rection procedure described in.2-5. o ' -

42 Error chetk during sewing machine operation

8 Origin-check : - o .
’ ram can be checked for return to the start origin at "
chine is actually operated using a checked program,

£%"" "By-the function in 4»1-c, the prog
program end input.-When a sewing ma
if for some reason, the spreader has no
an error occurs. The ERROR lamp lights,"t
mediately. If an error occurs, find causes'0
#_?Y 4" lamps on the display panel.. (see 1-1-9).

t returned to the origin after one cycle of a pattern,

f the error by monitoring the “— X +""and

4.3 - Other errors o ) . <, ’

" When the spreader-moves beyond the ‘moving range, it is fori:ib!y

cannot move further. 1t can be move

movement instruction is first given. In this case,
stance corresponding t

however, the spreader position differs from
o the forcible stop amount. As a

the programmed position by the di
formed, and an error is caused since the check function -

result, the proper pattern cannot be
described in 4-2-a works at the end of one cycie. ) e e e

5. ADDRESS 2000
data can be inputtea st address 2000. A stepping motor speed
enter +10. The greater the figure, the slower the speed

d be used. ,
d although the ERROR lamp lights due to the

As stated previously, no program
address is inputted at this address. Normally,
and vice-versa. Figures ranging from 8 to 12 shoul
When this data is inputted, th!_z data is accepte

function described in 4-1-a.

—11—
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1999 is called by mistake at program input and pattern - :

lue of-the sum of+ data is equal to ...

he buzzer sounds, and the spreader stops im- 7

el .,StQPPed at-thﬁ_"mliand e
d inward to the moving range only when aninward TTTT T

hme miem ae
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*16 151413 121110 9 8 7 6 5 4 3 2 t 0 1 2345678910”12131415}6

r
T 1] Addre- T e °
#0001 ‘% 0001 ;'-08: !
. o L =] _f - . . oqoz . . .-03' : -
h o003 | | | +80 X
» <L T 5.
#0004 - RN “{oco4| +04 - o
1. ot A=t —] - | I~ =TT =1T=-T-X b - —f -] - 00:05 b -~-:f-0¢-- .. :";";_'?
-l - : Q‘ [ = 00:06 — -1 ..'+0 4 —|—|-= ".9_::::‘»'
% ] I At Loy Lol | dooo] T ] | voa [T ] ¢
= S e s =27 0009 1ot 104 12— |
- aE L2 | =Joo10] - _ 04 T
_ T A i B T RY B —04. ::
P! 1 loo12[_|_. i 714
Z 0013 To4 B
9, S O I B T To4 6. E
. S eNEEESCEENCTREEE nmmi
a L S ostel LT[ Foi T,
4 =T—L_ X ==lf= 00:17 : :l-%; 30 |
- _ ==%4\~L 0018 +8 Jo
- N4 - . 2 g
#0019 R 0019 +04 2
Nod | 0020 +04 A
A 0021 —08 B
- i =] ¥ 0022 —04 e
: 7 0023 Yy i
R 0024 +08 By
™ - - :#j - A = - 10025t - - P ;6“‘ [ z:-———:.é
s | . . T
(] SO
#0026 <N | D — 2
N 0027 Y 33 v
- IS I ot Y Y Bl st - bl 3 AT -l ] loo2sl |l .1 —os.]..] Mol
S ~H : 0029 —04 Sl
‘;\, 0030] ¥80_| | | ::_2
L =3g  }
—=‘Fg#0031 HER T od31] | =$==L=.139 -y
' 21 0032 =33 :‘: :
0033 +80 _| -
42
—='£'f= 43
44
== 45
~ = 46
+ :
' 48 —

—12—

From the library of: Superior Sewing Machine & Supply LLC



'161514]3121!1098 7 65 4 3 2 1. 01 2 3 45 6 7 8 .9 10 11 1213 .14 15 16 .. ..

4. .Address |- ..] Data

=f=l-—l-. |- #0034 | T T [T %11 {0034 - +04.

bR 0035 +04

. 5: 0036 -0
N 0037 | --+0¢

o = A N N O N Y I I I Y )l RT3

il N el SSNNTE T o | s 00:39 el =

N % y’:_ IR E 00'40

. Y
R BN RN 'v%',: RN EEEE 00'4j1 PR E

b X D2 A K B B B R I R 0'0'4& SIRIE

B ) N T S I B R T R
: A I R BT P Y Y IR

£
IR NNE ] B RYITIE
Y B 2. EAER B B P
- : o046

DR il N A I I 1 1% {o047

LR B G
Y 3
PO RS .

N Eirid B X FTRY IR I

- R BRSNS
o
P
-1- 0 =
, N N A s
:le  #00S M
N D

!

l}H

48 ——.
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[T TRST IR

.°146:|514|312nwsa7 65 4 32101 23456 7 8 9101112131415 1§

Address . Data

1 gy

0067
0068 |-
0069) -
0070
=1007.1}:3%
0072
{0073} #
EAES

e ke
L 00:89 sl sl i 3 30
:210090[ 4| -1 32503 0 e

—pgixls

: e T L P

o A v

¥ X 1 44 —...°

N O ey o e L LB

' === i

: EEEES sty
o " ' ag—.
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16151413121110987654321012345678910111213141516
. . ‘
_ , o
Address .Data . \
- : - S
— 2
#0098 -\ 0098 - f08 3
A 0099 +04 ‘4
& 0100 —08 B
3 10101 +08 -
& 0102} —08 =
- - S lo103{ - +0 e
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