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I MODIFICATION POINT OF NEW MAIN PC BOARD

*REMARKS

KH-910 has two types of main PC board assembly, onc is the current type
{H0866001) and the other one is the modified type (4128 14001).

The checking methods of the machine is different ascording to the type of it,
therefore, cheek and find that whether the type of it is current or modified before
checking.

HOW TO CHECK AND FIND THE TYPE OF MAIN PC
BOARD ASSEMBLY

1. When the pattern case whols unit is mounted on the machine.

* Giive the input of 80 and push the M key when the READY lamp lights.
Il the pumber “B30" appears in the display, it is current type of the main PC
board assembly.

If the different number appears in the display, it is modified type of the main
PC board assemnbly.

2. When the pattern case whole unit is not mountad on tha
machine
* Check the wrong side of the main PC board assembly,
If it installs some new parts of the main PC board, it is modified type of the
main PC board assembly,
If you find the soldering side of main PC board assembly, it is current type of
the main PC board assemily.

Pattern position key lamp

Computer requires selection of pattern position key (yelow or green key)
when this lamp is lit.

This lamp abso will be lit when moving the G carriage from the outside of the
{urn mark and inta the machine,

When boih ready lamp and pattern position key lamp are lit, computer
makes needle selection for the G carriape.

Cerd fead timing

In case of the K oc L carriage, it must pass the center ol the needle bed {Meedle
Mo, green 1),

A card 15 fed when the K or L carriage iurns afler passing the conter,

For (G carriage, it is not necessary Lo pass the center, A card is fed when the G
carriage s after moving 4 needles in same direction,

Pattern salector

There are three different positions and they are as fellows:

UPPER : position for the pattern A (A motifs)

WIDDLE ; position for the pattern A+ B (A & B motifs)

LOWER : position for the full needle pattern (All over pattern)
(Current}
When setting the pattern selector to the lower position from upper or middle
position and back it 1o the original position, all the programming of the
pattern A ot A + B is changed to the full needle patiern.
{1 means, computer fixes the F M. position and the pattern width of pattern
according to the full needle pattern automatically.)
{Modified)
Three different patiern programming (A, A + B, or full ncedle pattern) is
memaorized by computer respectively, It means, the pattern programming is
not changed even if the position of pattern selector is changrel,




4. Changing the pattern variation switches and/ or the program-

ming while pattarn knitting

(Cuwrent)

17 Fill in the corresponding L window which is the changing position {row)
of pattern variation switches and; or the progrmming.

21 Knit until the reference mark at the L window comes to (he card inlet,

3 Reset the pattern vanation switches and/ or the programming.

4) Enter the row number of the reference mark at the 1. window and push
*CF” key, And continue to knit,

{Maodifiad)

13 Fill in the corresponding L window which is the changing position (row)
of pattern varation switches and; or the programming.

1 Knit until the reference mark at the I window comes to the card inlet.

3} Reset the pattern variation switches and/or the programming and
continue to knit.

REMARKS:

It case of using the refleclion switch, and knitting the pattern from top to
bottom, even il the reflection switch 15 released while pattern knitting,
computer makes the selection according to the reflection switch untii its
pattern comes to the last (bottomt) row,

5. Mamory retention
(Current)
Built-in batteries keep the memory even if the power switch is turned off,
When the hatterics cxpire, the oumber “888™ appears on and off in the
display.
{Modified)
The condensor keeps the memory for about three weeks after the power
gwilch is turned off. It i5 not necessary to install the batterics. For the safety
sake, it is advisable to check the memary when the power switch is turncd on.

6. "CF" kay
[Currant}
I'he “CF" key can be operated only one time withowt pushing the numeral
keys after the ready lamp is on or afler pushing the “RR" key,
(Modifiad|
The “CF” key can be operated only one time after pushing*RE™ key while

the ready lamp is lit.
If the “CI™ key is pushed repeatedly, the error lamp wil be lit,

Jacnll kﬂ?

After enlering the figure and pushing the “CR™ kev, you must sclect the
needles by operating the carriage
If you push the “CR" key again without making the needle selection...,

{Current)
The puttern card does not feed to the correct position.

(Modified)
The error lamp s lit.

While the pattern selector pilot lamp is lit

{Curran)

Computer does not acoept any entries except for “M* key.

{Modifiad)

Computer will accept followtng entries, and add the following new functions.

*Enter 999 and push “M™ key.

I} You can change the F.N. position of full needle pattern, Set the pattern
selector at the lower position and push “M™ key repeatedly.
The step lamp for the F.N, position will be Lit,

You can change the F.N. position of full ncedle pattern while this step
lamp is lit.

2} You can change the function of reflection switch to “Upside-down™.

* Enter 990 and push *M™ key.

All the changing of the function is back to the normal condition.

While the ready lamp is Iit

[Currant|

Computer will not accept the “M™ key after pushing the numeral key.
[Modifisd)

You can check the machine with the test program by entering the test Na. and
push “M™ key.

* Refer to the itern “Test program”,




Il BEFORE TROUBLE-SHOOTING

10. Tha needle selaction condition

1} 'When operatingthe K carmage withoul passing it to the turn mark.
{Current}
Computer makes wrong needle selection and the pattern card is not fed
carrectly.
(Medifiad)
The pattern card is not fed and the mark sensor does not mave. All the
needles are selected to position B.
2) If the pattern card is stained by oil or not wrtten with the specified marker
or pencil, the mark sensor can hot read it.
(Current)
Computer makes wrong needle sslection.
(Modified)
" All the needles are selected to position B.
3) Incase of operating the carriage when the row number of the L window at
the card inket is bevond the dimension of the selected pattern.
{Current}
The pattern card s fed and compuler makes the necdle selection
accarding to the reading infermation of the mark sensor,
(This means, you can not get the proper nesdle seiection.)
{Modified)
The pattern card is not fed and the mark sensor doss not move. All the
needles are selected to position B.
In case of operating the carriage while the ready lamp i3 not lit.
(Currant|
The pattern card 5 fed when turning the direction of carriage but the
needle selection will not be changed.
{Some needle sclection appears repeatedly.)
(Muadified)
The pattern card is not fed and the mark sensor does not move. The needle
selection does not change.

Fl

Try to find out Lhe cause of trouble by asking questions on the following items.

I. Kind of the pattern knitting and the pattern card No. selected, If any card drawn
by hand is used, receivc it together with the maching to check if the drawing is
made correctly.

2. Check the fabric of wrong needle selection to judge the cause on the knit fabnic,

3. Make sure that the input procedure of the operation panel is correct.
* s the first needle position input correct?
* Is the sot line fitted correctly?

4, Check the following items to make sure that the operation procedure is correct,
*Is the turn mark * #Z "or® 0 " passed over?
* Has the carrages passed the center of the machine?

Since the electronic knitting machine is subjected to wrong needle selection
rather often by mis-operation due to inexperienced handling, check the
following poinls.

Needls selaction arror by defective pattern card
1) Pattern column of the pattern card is stained.
* Stained by oil or kands or not written with the specified marker or pencil.
* Ercor drawing is not crased completely.
2) Drawing on pattern card 15 eTror.
* Drawn out of the checkers.
* Notdrawn in even Lone,
* Drawing on crased part i$ error,
3) The pattern card is ereased by folding.

Needla selection armor by mis-operation
1} The set line of the pattern card is not fitked to the card inlet,

2) The pattern card is not advanced correctly.
% The carriage has not passed the machine center at each row.
* The ERROR lamp iz on or flashing.
* Puzhing of the CF key is neglecied.
*The READY lamp is notl on.




3) Wrong needle selection or all the needles are not at B position and not
selected to I position.

* The carriage failed to go past the turn mark a1 successive knitting after
power off for suspension.

* | 'he carriage failed to go past the turn mark when the change knob is tumed
to “N.L" in the middle of the pattern knitting, then pattern knitling is
continued again.

* The CF key is not pushed,

* When the pattern sclector is changed, the number in L window a1 the card
inlet is not ineluded in the range of the programed upper and lower by the
pattern select.

HOW TO CHECK DEFECTIVE POINT OF PATTERN CARD AND
CORRECTION

T the pattern card scems defective, remember the needle number of wrong selection.
Aline the needles at B position, then push the “CR™ key. (ERROR lamp flashes on
and off.)

Depress both “PART™ buttons of the carriage and sct the change knob to the
SEC {11 for needle selection.

Then move the carriage for checking the needle selection,

If the erroris found, check the pattern column of the number indicated in L window
of the pattern card at the card inlet or preceding row and re-write.

Note : Even for lace pattern, check by selecting with K carriage. I L carriage is
used for needle selection while keeping the ERROCR lamp flashing. the
pattern is deflected by 8 necdles to the left or right.

BE SURE TO MOVE THE CARRIAGE THROUGH THE LEFT OR
RIGHT TURN MARK AT ANY ONE OF THE FOLLOWING
CONDITIONS

I. When the power is cut off in the middle of knitting operation, the computer fails
to know the previous carriage position cven if the power is turned to on again.
Tt is necessary to inform the carriage position by moving the carriage through the
tucn mark.

2. When the change knob is switched to“CR" or to*MN.L" in the middle of pattern
knitting {When plain knitting 15 inserted in the middle of the pattern knitting
then the change knob is turned to *KC (1)” or *KC (1[)* to continue pattern
knitiing again), not knowing that the carriage once went off the belt, the
computer judpes the carriage position different!y from the actual position lor
need e selection. It is necessary, therefore, to move the carmage through the turn
mark o inform the correct carriage position.

THE “'CF"” OR ""RR” KEY DOES NOT FUNCTION

The *CF™ key and the *RR” key can be pushed only onee alternatively. When the
power is turned off and patiern card is returned by the card feed dialand not by the
RR key, the next card inserted and fitted to the set linc is not advanced even when
the CF key is pushed, and the ERROR lamp lights.

When the CF key is pushed after designating the row 1o start knitting, Lthe pattern
card stops at a position different from the designated position because the card is
sent from the position memonzed préviously bo the designated row.

When the patlern card is taken out and pattern knitting is performed with a new
card, therefore, be sure to push the BR key before 1aking out the old card.




Il TEST PROGRAM

With the modified main PC board assembly, it is possible to check whether or nat
the card reader, needle position detect ¢ircuit, pattern vanation switches, and needie
selectors etc. arc working normally by the computer.

* Before checking by the computer, make sure that the power supply, the keys and
the lamps on the operation panel are frec from any abnormal condition.

TEST PROGRAM S5TART

* M ove the carriage out of the turn mark. Ifa card is necessary for the test, it the set
line of the card to the card inlet.

* Make surc that the READY lamp is on, then push the M key after input of the test
number B0 —~ B89, The test starts,

* At the end of the test program or before starting another test program, turn off the
power switch,

* Once & test is made by a test program in the middle of pattern knitting, knitting of
the same pattern can not be continued. (Excemt for test No, 880}

TEST NUMBERS

B0 : Indicates the contem of card position memory.

#81 : Card read test is performed by pattern card No, |

882 : Card read test is performed by the test patiern card.

£83 : Card is advanced by each row from row No. 1 to No. 150,

£34 : The mark sensor is aperated in succession.

B85 : The needle position detect circuit is cheeked.

B#6 : The position of carriage sensor magnel is indicared.

BB7 : Needbe selection test is carried out with four kinds of needle selection
test patterns without using the card.

888 : Memory test.

889 : The pattern selector and the pattern variation switches test.

Test 880 — Indication of card position memory

The content of the card position memeory should always be in conformity with the
aumber of L window of the card inlet.

These always coincide o long as the card set line is set correctly, when the pawer
switch is turned to off after pushing the CF key, the card feed dial is not furned, or
the card feed mechanism is free from any abnormal condition.

* K nilting of the same pattern can be continued after this test is made in the middle
of a patterm knitting.

* Pagtern knitting is not possible while showing the content of the card position
MEMOLY.

Test B81 — Card read test by pattern card No. 1

Four stitches from stitch No. | to 4 of the row number 1, 2, 137, and 138 of the
patiern card Mo, | are read twe ways of cach row so as 1o check for correct reading.

Card feed scquence:
Sethme— ] = 2—137 — 138 — |50 — 138 —~ 137 = 2 — | — Set line

[f the reading is acceptable, the card retirns to the set line and the READY lamp
lights.

At a read error, the card skaps at the row, the ERROR lamp turns on, and the creor
Wo. it indicated.

At a stop by error, push the M key, then reading starts again from the row. When
the RR key is pushed at a stop by error, the card returns to the set line.

Re-start 13 possible by the M key.

Error No.

I. The mark sensor does not Tun or {ails to read even one stitch of the card.
2. The mark sensor can nat read up to &) stitches.

1. Read data is pot correct.

* When the ER ROR lamp lights and the error No. is indicated, check and adjust by
referring to following item.

Error No. 1:
Push the M key to continue the 123t after removing the needle selectar panel and
check the movement of the mark scnsor,

If the mark sersor does not move, check the mark sensor drive mechanism and drive
circuit by referting to "CHECK AND ADJUSTMENT OF THE CARD
READER” — *Thc mark sensor does not move.

When the mark sensor can move, there is any defect on the mark sensor.

Check and adjust the voltage of the check pin (CHS01) by referning to “CHECK
AND ADJUSTMENT OF THE CARD READER™ —* Adjustment of the mark

SETISCH.




Error No. 2:

Check the pattern card and the card guide A.

* The pattern card is stained by oil.

* The pattern card is creased by folding.

* The specular surface of the card guide A is stained by oil,

If there is no defect on the pattern card and the card guide A, there is poor
adjustment of the mark sensor, check and adjust the voltage of the check pin
(CH301} by referring the "CHECK AND ADJUSTMENT OF THE CARD
READER™ —* Adjustment of the mark sensor.

Error No.3:

Check the vollage of the check pin (CH501) when the mark s2ngor reads the black
par of the pattern card.

If it is not fess than 1.0V, check again the voltags of the check pin (CHS501 ) when the
mark sensor read Lke special card for checking, 1F there is nodefect onthe level of the
mark sensor, check and adjust the position of . card to the mark sensor by referring
te "CHECK AND ADJUSTMENT OF THE CARD READER" - *Adjusiment
of the card position.

Test BB2 — Card read test by test pattern card

The operation is the same as that of test BEL.

The test pattern card is used in place of the pattern No. | card. The reading is judged
by one going and returnof the 60 stitches from stitch No. | to No. 66 of the row No.
53 — 60, and 91 — 98 of the test pattern card.

Test 883 — Card feed test

There is na judgement by the computer for this test,
A card is advanced fram No, 1 to 150 by cach row in two ways.

* The test stops when the M key is pushed in the middle, and stars again from the
position when the M key is pushed again.

* Ifthe RR key is pushed while the test is suspended, the card returns tothe set line.

* Re-start is possible by pushing the M key.

S
Test 884 — Mark sensor continuous operation

This test is not for judgement of the read data. If reading of 60 stitches fails,
howcever, the operation is siopped as an error. Thisis used to adjust reading bevel by
means of a synchro-s¢ore or to test the mark sensor drve system.

* Turn off the power switch, set the card so that the row of the card to be measured
comes to the center of the window of the card guide A, then tum on the power
switch, :

After inpul of 884, push the M key, then the mark sensor starts to reciprocate.

* Stop and re-start are repeated at every push of the M key,

* At an error, the test is suspended, the ¢rror lamp lights, and the error No. is
indicated. The test starts again when the M key is pushed.

Error No.
1 : Same as error No. | of test No, |
2 : Same as error No_ 2 of 125t Mo, |

Test 8856 — Needls poasition detect circuit test

I'he needle position detect circuit is tested at three steps.

Step 1 : No output of the right and lcft position signa! shall be made when there is
no sensor magnet of the carmiage in front of the right and left turn marks,

Step 2 : The phase difference between encoder signal ¥1 and V2 shall be mare
than [00us.

: ; Couri sage
Carriage to right ¥

W1 e
(Output signal of

V2 — i
m__ encoder PC board

| L
| t2 IC#301)
s M
Count edge
1
Carriage to left
B e I Both tl and 12
I shall be more than

vz : i I T s

Fig. 3-1




Step 3 ; Belt phase signal margin test.
When the carriage poes past the turn mark, the kind of the carriage and
the level of the belt phase signal at that tine are detecied.
The belt phase signal shall have another count edge during the time from
the initial ¥ 1 count edge in the right or left position signal to the belt phase
signal reversing.

Belt phase signal-—————
R or L position signal — | 1

Visigal —————— [ | [ 1 [

I I
Court sdge Count ndge Fig. 3-2

Test procedure:
Iy Move the sensor magnet of the carriage out of the turn mark, then Lurn on the
power switch.

2) Push the M key after input of B85,
The READY lamp lights if no outpui of the right or left position signal is given at
the test of step 1.
If the R and/{ar L. position signa] output is given, the ERBOR lamp lights and
the error No. is indicated.
The error No. indication is in two digits, the st digit shows the information of
the right turn mark, and the 2nd digit indicates the information of the left tara
mark.

Ist digit (Right side) 2nd digit {Left side)

 : Mo signal Off : No signal

| : K carriage signal I : K carmage signal
2 ; L carriage signal 2 . L carriage signal

Example : If 20 is indicated:
The computer detected the left position signal for L carnage and no
right position signal.
*If the error lamp tighis, the test step does not advance, When the M key s
pushed, the test starts again from step 1. The same is true if the error lamp lights
al step 2 and 3.

) When the READY lamp is turned to on, move the carriage from the outside of

the turn mark to the center of the machine

{(For K carriage, set the change knob (o “KC (I¥' or “KC (11"}

When the test of step 2 starts, the READY lamp goes off, and step 2 is normal,
the test advances automatically to step 3.

If step 2 is found abnormal, the ERROR lamp lights and the error No. is
indicated.

Error No.:

4 : The phase difference between ¥ 1 and V2 is less than 100us.

5 : ¥2 remains at L level and does not change while VI s at H.
§ : ¥2 remains at H level and does not chanpge while V1 s at H.

4) When the R or L position signal is chacked at step 3 and the margin test of belt

phase signal is cleared, the READY lamp tumnes to on_and the kind of carmage
and the belt phase signal level at that time are indicated by a numeric character of
two digits.

If it fails 1o pass the margin test of belt phase signal, the ERROR lamp lights and
error Mo. 7 is indicated.

* Indication when the tests up to step 3 are cleared.

lst digil : Belt phase signal level  2nd digit @ Kind of camage

;L I : K carriage
l1: H 2 : L carnage
3 G carriape

Test 886 — Needle No. indication

The position of carriage sensor magnet {the outside magnoet in advancing direction
for G carriage) is indicated by the needle number {the tumber of the needle position
indicator),

Under normal condition, the difference between the actual position of the sensor
magnet and the indication needle number is one needle in transversal direction.
*The indication starts when the sensor magnet of the carriage goes past the turn

mark.




Test BB7 — Naoadle selection test

Meedle selection test is possible with four kinds of pattern without ustng any card.

The computer makes no judgement for accept or reject,

The test is not affected by the data programmed before the test, position of the

patterh selector, and on or off of the pattern vanation switches.

Needles are selected under condition of Double length at all times with the First

needle pogsition of vellow 100 and the Patiern width of vellow 100 — green LW,

* Move the carriage out of the turn mark.

* While the READY lamp is on, give the input of 887, and push the M key, then the
test of parern | starts,

* Pushing the M key changes the pattern to 2, 3, 4 and | in order.

Pattern | : I x 1 alternative needle selection E

Patrern 2 ¢ 5 x 5 alternative needle selection

Pattern 3 : 1/16 neadle selection

Pattern 4 : 15 10 57 5 necdle selection

Fig. 3-3

Tast 888 — Memory tast

The computer tests the memory. All the contenis of the memory are eleared when
this test 15 performed.

Accordingly, | is writien always as the content of the program memory when the
POWEL IS 0.

Teost detail:

] is written in the whole memory area and it is judged whether or not 1 is wrillen,
Then 0 is written (clear) and clearing of the whole aren is checked. If the result is
acccpted, the READY lamp turns to on. If rejected, the ERROR lamp lights and
the error Mo, is indicated.

Error No.:

B : The memory includes 2 part which is not cleared.

9 @ The memory includes 2 part into which no writing 15 possible.

* Re-start is possible by pushing the M key.

Test BBS — Pattarn selector and pattern variation switches test

The No. of the switch turned to on is indicated.

If two or more switches are on, the one with smaller No. is indicated. The lower
position of pattern selector, however, is indicated as “0™ only when all the switches
are turtied to off (down).

0 : Full paiern { Lower) | : Pattern A reverse
2 : Pattern B reverse 3 : Double width

4 : Double length 5 : Reflection

£ : Negalive 7: KRC

£ : Partern A + B (Middle) % : Pattern A (Upper)




IV CHECKING PROCEDURE FOR FINDING CAUSE OF WRONG NEEDLE SELECTION

"a

b.
<. The READY lamp in the pattern case is lit. {All the other lamps should be

1. Checking of the carriage and the needle selection
mechanism {Power is turned off.)

* Aline all needles at B positiorn, set the change knob of the K carriage 10 “KC
(11)", then aperate the machine at low-spéed and high-speed,

* After operating the K carriage, all needles alined at B position should be
sehected at D position.
Refer to “HOW TG ADJUST THE CARRIAGE™ or “NEEDLE SELECT
MECHANISM" if any defect is found.

2. Checking of the power supply system

* After checking thal the power switch is OFF, connect the power cord, and
turn on the power switch.

The power pilot lamp (the green lamp at the left side of the row counter}
shall be ON,
The buzzer shall make a sound.

off.}

The mark sensor should be returned Lo the left side if it is in the middle or
al the right of the card reader.

Turn the card feed dial for trial. Click sound of dial slip indicates narmal
condition. If a card is i the card is not advaneed even if the dial is turned.
Refer 1o “CHECKING OF THE POWER SUPPLY SYSTEM" if only
defect is found.

3. Checking the pattern case.
3.1 Check the display.

* Push the “8™ key throo times.

* The buzzer makes a sound and 8, 88 should be indicated in the display
at every pushing of the key.

3.2 Chack the CE key. (CE ..... Clear Entry]

* Push the CE kev.
* The buzzer should make a sound and the display should go off,

3.3

34

35

3.6

3.7

Check the numeral keys.
* Push the numeral key in order from 1 to 2.3,

* The huzzer should make a sound and the number of the pushed key
shonld be indicated in the display at every push of the key. When a
three digil number is indicated in the display, the indication must be
cancelled by the CE key to continue checking since no numeral key is

accepted.
Check the CF key. {CF..... Card Faed)
* Push the CF key.

*The card feed dial should turn while the buzzer is sounding, then the
mark sensor should go and return for one time,
Mowe : The CF key can not be operated repeatedly. If the CF kay does
not work, operate it after pushing the RR key.

Check the CR key. (CR ..... Correction)
*Push the CR key.

* The buzzer should make a sound and the ERROR lamp should Nash.
* Push the CE key. The ERROR lamp will go off.

Check the RR key. [RR ..... Return & Resst)
* Push the KR key.

*The card feed dial should turn in reverse way while the buzeer is
sounding,

Check the M key and the step lamps. (M ..... Memory)
* Push the M key,

* The BEADY lamp goes off and the pattern selector lamp is lit up.

* At another push of the M key, the memorized lower number of the
pattern 15 indicated in the display.
Make sure that the step lamps are turs o O i séquencs by pusbiong
the M key in sucession.




* Alsp make sure that the pattern position key lamp lights when the
lamap of step Mo, 5 is on, then push the vellow pattern position key. The
vellow pattern position lamp hghts at the left side of the display

* After push the CE key, push the green pattern position key to check
that the preen pattern position lamp lights in the same manner.

* Puzh the CE kev and by pushing the M key, continue checking of the
step lamps to the point where the READY lamp lights,

Step 2 Stap B, St-ar g
Swep 3 Stap 4
Step 1
Stap Stap 10
Step Sep 7
stﬂﬂ- 1 Etw 12 Flﬂ- 4"1

3.8 Check the pattarn variation switches.

* Set all the pattern varation switches and the pattern selector at the
lower side, make sure that the READY lamp it on, give the input of
E$9, then push the M key.

{Refer to “TEST PROGRAM™ Test No. 289.}

* Indication of “0" is given showing that the mode is FULL PATTEEN.

* Check the pattern varabion switches by turming up and down from the
ieft one to the right,

* The number of (he switch set up is indicated.
If two or more switches are set at up, the number of the switch set at left
side is indigcated.

Switch Mo,

| : Patiern A reverse 2 : Pattern B reverse
1 : Double width 4 : Double length

5 ¢ Reflection 6 : MNegative

7 KRC £ : Pattern A+ B

9 : Putlern A 0 : Full pattern

* [[ any defect s found while checking the above item 3.1—3.48, replace
the pattern case whole unit or the main PCH. assembly with a new one.

Checking the needle position detect circuit

* Aline all the needles at A position, place the K carriage owt of the turn mark
and set the change knob to “KC (I)" or “KC {11)", then turn on the power
swilch,

Giive the input of 886 while the READY lamp is on, then push the M key.

* The indication of the position of carriage sensor magnet {the outside magnet
in advancing direction for G carriage) by the needle number {(the number of
the Needle position indicator) starts when the sensor magnet of the carriage
ghoes past the turn mark.

* [Inder normal condition, the difference between the actual position of the
sensor magnet and the indication number is 0 or |
If it is more than 1, the position of the position sensor board assembly is not
prnpl:r.

Adjust the mounting position of it properly.

*If the difference betwoen the actual position of the sensor magnet and the
indication number is growing up while meving the carriage, check the rotary
engoder and! or replace the encoder board assembly.

* I no indication appears in the display, check the right or left position sensor

and/or encoder board assembly by referring 1o “CHECKING THE
NEEDLE POSITION DETECT CIRCUIT™.

Checking the needle selector solenoid

* Aline an adequate number of necdles at B position and push the RR key.
Set the change knob to “KC{11)" and move the K carriage to the other side
and bring back to the staring sidc.

= All the needles are alined at B position.

* If there are some needless selected at T position every 1 Gth needles the needle
selector solenoid corresponding to the needle {see Fig. 9-3) is not turned on,
Refer to “CHECKING THE NEEDDLE SELECTOR SOLENOIL™

10




€. Checking the card reader

* Turn off the power switch and attach the card guide.
Insert the patten card No. 1, and turn the card feed dial vo £l the set hine of the
card to the cand inlet,
Turn on the power switch. (Make sure that the card inlet coincides with the
sl Jine of the card,}
Push the M key afier input of 881, then the test starts.

* If nothing 15 wrong, the READY lamp lights and the test completes.

* I the ERROR lamp lights and 1, 2 or 3 is indicated in the display, there are
some defects.
Refer to the *TEST PROGRAM™ and alse “CHECKING THE CARD
READER".
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Y HOW TO ADJUST THE CARRIAGE

1) CHECKING THE FUNCTION OF THE CARRIAGE
L

Change knob function.

When the change knob is changed to cach posiion [N.L.. KCil) or
K.C{L1}] it should move smoocthly.

The tight and l¢ft enanecting plates, sensor magnet, scparation cams and
needle selector changs cams should work without fail,

MC cam operation.

When the end of nght or left MC cam are pressed fully down and the
gently lifted with your finger while keeping the M<C cam button depressed
all the time, the right and left MC cams should return to their omigingl
position by spring pressure,

MC knitting change carm operation.

The right and left parts of MC cam should shift without fail while the MC
cam button 15 kept depressed.

Raising cam operation.

When the end of the right or left part of the raising cam is lifted fully with
the stitch dial at0.5 or 10 position and gently lowered with your finger, the
right ar left parts of the raising cams should be returned to their original
pasition without (ail by the spring pressure,

MNeedle sclection change cam operation.

When the chunge knob is set at "KC(1) or *KO(11)™. and when the end of
the right or left part of the needie sclection change cam is lifted fully and
then gently lowered with vour finger, the cams should be returned to their
origiral position without fail by the spring pressure.

Separation cam operation.

When the change knob s set at “KC(T), the separation cam should move
freely. When the change knob is set at “KC[1)", the se paration cam should
not move, The clearance hetween the separation cam and the needle
sclection cam must be less than 0.5 mm.

Tuck cam operation.

When the left and right tuck cam buttons are depressed, by gently lifting
the left and right tuck cam, they should return to their original position
when released. When the cam button is set to plain, the ead of the tuck
carm fingers can be gently moved and they should return to their original
position when relcased,

Cam button unit funclion.

When the cam button is changed to*TUCK R & 1", “MT or*"PARTR
& L7, they should move smoothly, The tuck cam, MC cam or raising cam
should work without fail.

Holding cam lever function.

When the holding cam lever s changed to “H™ or “N", it should move
smoothly.

Plain knitting cam funetion.

When the plain lever is moved to right while pressing “TUCK R & L,
“*MC"or*PART R & L buttons, the lever should move saoothly and the
cam buttons should return to their original position without fail,

Make sure that the needle butt passes smoothly through the following.
{Fig. 5-1)

1) Between the separation cam and rear (oot.

2) Between the tuck cam plate and guide cam C.

1) Between the guide cam C and shde cam.

4) Between the sub stitch cam and guide cam B.

5) Between the needle selection cam and guide ¢am A,

&) Between the needle setection cam and guide cam G,

T Between the guide cam A and B

£) Between the guide cam F and separation cam.

Guida cam B Slida cam

Guide cams &

Guice cam F|
1 =
3 Separation
i.',': F, o ,.-—mg:,- CAarm
o TT . e [ 1o | ® o7 Sub raising
: 2 ETE A f = cam
——ee—e — T
I
Guide cam D
Tuck cam plate

Sub stitch cam Meadle salecting cam

Fig. 5-1
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2) HOW TO ADJUST THE CARRIAGE

I. The K carnage does not move smoothly.

I-1.

Carnage rail lacks ail.
(1l needie butts and stilch cams.

. Nezdle bed rail lacks oil.

il front and rear rails of the machine body and carriage.

. The sinker plate is in contact with gate pegs.

Adjust sinker plate position.

. The sinker plate keeps the knitting needles up.

Adjust the gap between the sinker plate and 1he needle.

2. The fabric floats (stitch float)

2-1,

2.1

The sinker plate is in contact the gate pegs, or there is too much gap
berween the sinker plate and the gate pegs.

The sinker plate keeps the knitting needles up, or there is too much gap
between the sinker plate and the needle,

* Position adjustment of the sinker plate. (Fig. 5-2).

2

Mounting dimensions of sinker plate.

The sinker plate should be 118.5 mm apan from the carriage rear leg.
If it is not correct, loosen screws and adjust.

Mounting dimensions of yarn feeder.

The yata feeder should be 120.5 mm apart (rom the carniage rear lep.

ol

@

4

L3

1185 msSm 1205 msm 1185 msm

Fig. 5-2

* Vertical adjustment of the sinker plate, (Fig. 5-3).
I. Fitthe carriage on the needle bed and set the holding cam lever at “H™.
2. Bring about five knitting needles each to position E at the left end,
center and right end of the needle bed.
. Bend the sinker plate 1o adjust the gap between the knitting nesdle
stem and the sinker plate 0.5 mm or less.

- e

Fig. 5-3

3. Alateral stripe is producted every second row.

The right and left parts of the stitch cam are positioned differently.

* The stripe adjusting plate is connected with the stitch cam, and the stitch

carm guide plate is connected to the right and left stitch cams.

3-1. Loosen the stripe adjusting plate clamp screw. Use slide calipers Lo
adjust the stripe adjusting plae so that the length (ata and a’) of the
right and left parts of the stitch cam are even. Then tighten the siripe
adjusting plate clamp serew.

Maote @ The length difference at the stitch cam (between a and a’)
should not exceed .35 mm,

Hint ;| When the stitch dial isset at 5, the length at the stitch cam: 32.3
i (Fig. 5-4).




3-2, After adjustment, be sure to check it by knitting plain stitch using a
medium yarn and the stitch dial set at 5.

Strpe adjustar
(-1 n’ 5 e’
o=l —
: [ S e R piy = 3 . T
; : o %
-dﬂ'."— e = = ia a fa
i, Z Ly
5 \ A "
56,5 n-.fm, a 'r—[ !!:_E_‘E'E I:“'Kmn
=5 e : S vt gy
Rear ieg

Fig. 5-4

4. The carriage does not move when needle selected B position.
The latch of the knitting needle is bent.
4-1. guidc cam A is in wrong position,
Mounting dimensions of guide cam A.
|. Loosen the right and left guide cam A clamp screws and the plate
clamp nut. Clamp again after adjusting the distance beiween guide
cam A and the carriage rear leg to 3.6 mm. (Fig. 5-4).

Note | © If guide cam A is not more than 36,5 min apart [rom
rear leg, the gap between puide cams A and B will be too
narrow for knitting needle.

Wote 2 - [f the distance between guide cam A and the rear leg

exceeds 56.5 mm, the yarn guide might damage the
latch.
5. The end needles do not come out.

Selection cam for end needle is broken.

Replace the selection cam for end needle, (Fig. 5-5).

1. Remove the carriage caver.

2. Remove the end needle selection cam =pring.

3, Set the change knob to position “N.1_", and remove the guide cam G

and needle selection change cam.

4. Remove the needle selection cam and separaiion cam.

Remove the valve cam F spring and valve cam F.

f. Loose the carriage rear lag clamp screws, and pull off the selection cam
for end needle.

:ul'i

Gmﬂu{um G : "I"Lh‘ﬂ cam F

Newdle selaction change cam Selection cam for end needis

Fig. 5-5
3) HOW TO ADJUST L CARRIAGE

*Stilch drops
1. Wrong bilateral pasition of the leaf spring.

I-1. Remove L carriage cover and loosen right and lefi clamping screws for
the leaf spring.

1-2. By relerring to Fig, 5-6, place the leal spring at a distance of
1.0--1.2 mm inward from the cross scction of the plate cam B and
fasten with clamping screws.

2. Wrong vertical position of the leal spring.

2-1. By referring 1o Fig. 5-7, adjust the tip of the leal spring to the same level
a5 that of the plate cam B.

2-2. Although you may use a pincers of pilers in making such adjustment,
be cateful not to damage the leaf spong,
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Laaf apring

Plate cam B

e

1

Lt—0.5 - 1 mm
Fig. 5-6

\ Leal spring
Plate cam & Plate cam O
Plata cam B )

Fig. 5-7

X Wrong position of the feed hook.
3-1. Thefeed hook is fixed with the feed hook clamping screw on the side of
the sinker plate,
3-2. Loosen the feed hook clamping screw and move il inward and the
maournt of feed will get smaller but move it outward the amount of feed
will gee larger. (Fig. 5-8).

S=ah

!
Amour! of fead
gens larger

Amaount of fasd
gets smallar

Fig. 6-8

3-}. By referring to Fig. 39, adjust the feed hook 50 as to have a gap of
0.2 1 mm between the crossed catch nsedles.

Fig. 5-9
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4. When 1. garriage sinker plate is erooked. (Fig. 5-10).

4-1, Observe the sinker plate sideward and sce if it is crooked.

4.2 After confirming it by visual observation, put L carriage onto the
needle bed and pull out latch needles to the position D, then check the
gap between the sinker plate and the stemn of the latch needles. If lateh
needles are rased by the sinker plate { o1 therg is a wide gap), adjust the
“crooked” seotion.

s

4554015

=

This must ba
right-angled

Fig. 5-11

-

\7 -
The stem of needlas and
sinkar plate miest be kept

im fight of condact with sach
other.

Fig- 5-10

J, Whcn main cam is replaced.

1. Remove right and left clamping screws for the L carrage cover and
take off the cover.

5-2. Remove clamping screws for separation cam and take off the
SCParation cam.

5-1, Remove clamping screws for main cam and take off the main cam.

5-4. From the back side of the L carniage rcar foot, measure by use of a
sliding calipcrs to place main camin such g way as shown in Fig. 5-11
and fasten with three clamping screws.

5-5. Mount right and left separation cam and clamp with serews.
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VI NEEDLE SELECT MECHANISM {MECHANICAL PART)

Set the change knob to position K C{LI}", and move the K ¢armage across and back
slowly and/ or quickly to chesk the needle select mechanism.

After moving the K carriage (o the other side of the machine, all the needles should
be selected o position T,

1. If soroe needles do not come owt o position D at random.

1-1.

i-1

1-3.

Meedle is bent.

Reptace the needle with a new one.

The timing belt and the rotary encoder assembly, the rotary encoder
asscmbly and the rotary cam are not in the right relative position.

Adjust and re-mount them 1n the raght relative position,

(See “Replacing the timing belt and the rotary encoder assembly ™).

The card reader guide stopper is not mounted carrectly, and the position of
the rotary cam and the rotary cam lever are not correct.

Adjust the position of them.

2. Il some needles do not come out to position 1D but are selected in eighth or
sixteenth cycle.

2-1.

-2,

2.3,

pE R

The rotary cam lever and the needle selector plate (N5, P.) operation lever
are not in the right relative position.

(Be sure to place the N.5.F. operation lever is on the left side of the rotary
cam lever.)

Squeczed between the rotary cam lever and the rotary cam lever guide, the
rotary cam lever does not move smoothly, (Fig. 6-1)

Squeezed between the armature and solenoid yoke of the needle selector
solenoid, the armature dogs not move smoathly,

Put the specified grease on the armature sliding parts of the solenoid yoke.
The spring for the armature is broken.

Replace the spring with a new one.

. Interfered between the operation lever presser and the NS P, 2.
26

The N.5.P. spring is disconnected or interfered wich the other spring.

Speciliad grossa

Sokenold yoke

Armatuara ""'-._ Rodary cam

1

Spring for the armature LY

Ratary cam lewver guide

]
Specified gropsa  Fotary cam leyver

Fig. E-TI

i, ¥ carnage movement is too heavy.
3.1, When the K carnags does nol move.
The rotary cam lever does not move correcty.
After making surc that the rotary cam lever is oot bent. adjust the card
reader puide stopper and the rotary cam position,
3-2, When the K carriage is hard to push.
The clearance between the rotarcy cam and the rotary cam adjusier collar is
‘too wide,
Adjust the totary cam position,
4. Adjustment
4-1. Adljusiment of the rotary cam lever guide.
1. Remove the pattern card from the card imlet and the needle selector
panel assembly,
2. Plug the power supply cord into the AC inlet and the other side of it into
the wall outiet,
3, Turn on the power switch and push RR key.
4. Bring back ail the needles to position A.
5, Place ihe K carriage outside of the left turn mark ™ § 7 and s¢t the
change knob to position "KC(1F or “KCEITY™
. Move the K carriage across and back unti] all the reedle selecior
solenoids are turned on and the mark sensor s on (he beft side.
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7. Loosen the card reader guide stopper serew and slide the card reader
guide stopper to left until the rotary cam levers touch sofiy to the right
side of the window of the rotary cam lever guide. (Fig. §-3)

2. Fasten the card reader guide stopper screw.

Ratary Eam

Fiotary cam hevear

i
1 Card resdar gubts stoppar Sorew

Fig. 6-2

4-2, Adjustment of the relation between the rotary cam and the rotary cam
lever.

L. After adjusting the rotary cam lever guide, loosen the two rotary cam
adjuster collar stopper serews. {The rotary cam slides to right.)

2. Take the clearance of 0.2—0.6 mm (TYP. 0.1 mm) bctween the rolary
cam and the rotary cam adjuster collar, then fasten the two rotary cam
adjuster colkar stopper screws securely, (Fig. 6=3)

If the machine has not gol & washer between the rotary cam adjuster
callar and the rotary cam holder { R), the clearance must be 0.5—0 8 mm
{TYP. 0.6 mm).

Note : When adjusting this item, the encoder board must be mounted.

1. Afteradjusting the relation Between them, turn off the power switch and
set the change knob to position *KC(IT)™

4. Bring forward all the needles to position B.

Move the K carriage slowly, all the B position needles must be selected
Lo position D).

Lh

* When the K carriage is hard to push, reduce the clearance hetween
them to the proper spaces.

* When the needles do not come out to position D, ealarge the clearance
between them to the proper spaces.

02 - Q.6 mm

RAotary cam adjuster collar
|
Fig. 6-3
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VIl CHECKING OF THE PCWER SUPPLY SYSTEM

* AC section * Checking the AC inlet, (The primary winding side of the power transformer)
a. Pull out the power supply cord,

h. Set the tester to the £} x | range.

¢. Connect both terminals of the tester to both pins af the AC, inlet.

. Turn ¢n the power switch, the indicator of the tester should show 10 ohm,

WARNING : Testing AC section 18 dangerous and must be done only by
qualified personel,

Test the AC. main outlet.
Use an appliances know 1o be working. cg. Reading lamp cte...

Test the main lead.
This should NOT be connected to supply for these tests,
Test the mains cord for contiamty, of it is discontinuaus, replace with a new ene.
* Linited Kingdom and Ireland sepcification.
Test the fuse in the mains plug where fitted, and connections in the plug top.

#* AC. section consists of AC. inlet, noise filter board, power switch and power

transformer.

AC. sectioh reduces the voltape of the power supply of the wall outlet and
supplies the reduced voltage 1o the pawer supply board.

AC, section and the power supply board are connected to each other with
connecter 59,

S — ]
LIS EF

L h i FRR1

B BL1 AT
— [ & o g ?I’ =1 Powwar irensfosrmer

Fig. 7-1
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CHECKING PROCEDURE OF POWER SUPPLY SYSTEM

ls emark sensor

Lid burzer
sound

left position

Seenem 2, 2-2

Yes

1

Check pilot lamp and
its lead wires

[roes +5V

, Yes Replace main
COMES |6 main

PCH

ICheok The circunt of
H12Y REG. Powersupply

Replace the
power supply board

Ser item x.

Fig. 7-2
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Fig. 7-3

* When the indicator shows { ohm, there is a short-circuit on the AC. input.
* When it shows infinite (20) ohm, the fuse (F601) is broken, the primary winding
of the power transformer or the other cords on the AC. input are disconnected.

1. When the indicator shows infinite (=) ohm:;

1.1 Checking the fuse (F601).
a. Dizassemble the AC. section.
I. Pull out the power cord from the AC. inlet.
2. Remove the three screws for the needle bed and the three plastic
rivets for the lower side plate (R) assembly.
Y. Remove the two screws for the AC. inlet.
Take off the lower side plate {R) assembly.
5. Remowve the screw of the cord presser plate and take off the cord
presser plate.
6. Pull out the noise filter board.
b. Check the fuse (F&01) which is installed on the noise filter board.
If it 15 broken, replace the fuse (F601) wath a new one,
* After replacing the fuse, find and repair the cause of the defects.
Then, turn on the power switch.

=

Lower shde plate right assembly

Plastic rivet

Fig. 7-4

1.2 Checking the primary winding of the power transformer,
3. Set the tester to the 1 x | range.
b. Check the resistance between both lead wires of the power transformer
which is soldered at the position of BRI and BL3 on the noise filter
board.

Fig. 7-5
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*If it shows [0 ohm, the primary winding of the pawer transfotmer is not
disconnected,

* I it shows infinite {==} ohm, replace the power transformer with a new
one,

1.3 Checking the noise filter board.

Check the resistance between the soldered face of BR1 and BR2.

*If it shows 10 ohm, the noise filter board is working correctly.

* If it shows infinite (=) ohm, replace the noise filter board with a new one.

2. Whan the indicator shows 0 ohm:

2.1 Checking the primary winding of the power transformer.
a, DMsconnect one of the lead wires of the transformer which is soldered
at the position of BR3 or BL3 on the noise filter board.
b. Check the resistance between both lead wires of the transtormer by
setting the tester to the {3 x 1.
*If it shows 0 ohm, there is a short-cireuit on the winding of the power
transformer. Replace it with a new one,
* If it shows 10 ohm, it is working correctly.
2.2 Checking the noise filker board.
Checking the resistance between the soldered face of BR3 and BL3 after
taking off the fuse {F601).
* I it shows 0 ohm, replace the noise filter board with a new one,
* If it shows infinite (=) ohm, the noise filter board is working correctly.
* Checking the AT, output, (The secondary winding side of the power
trensformer,

This transformer has two secondary windings which have the thermal
fuses

One of the secondary winding is for DC. 12V power supply, and its
voltage is AC. 125V £ 104 at the two pins of the orange cords of the
connector S9.

The other is for DC. 50 power supply, and its voltage is AC, 10,5V £ 106
at the two pins of the red ¢ords of the connector 59.

a. Pull out the connecter 59 from the power suppiy board.
b. Set the tester to the AC. 300V range, and connect the terminal of the
tester to the pins of the connecter 59,

* Be careful 50 a8 not to deform the pins.
Refrain lrom inserting the test rod directly into 59 connector,
¢. Turn on the power switch after connecting the main cord to the inlet.

Check BV power supply.
Measure the voltage between pin 3 and pin 4 of the connector 51 to check if the

voltage will he 5V + 5%.

When the vollage measurement is OV, check the fuse (F202) onthe power

supply board assembly.

* If 1t 35 found burn out, replace it with a new one, and check the crcuits which
are worked by 5% power supply.
(See the old type service manual.)

* If no fuse burning noticed, confirm the voltage at the two pins of red cords of
the comnector 59, and il no imegulanity found, replace the power supply
board assembly.

Check 12V regulated powar supply.

The input to the 12V regulated power supply is 10~ 13V of the 12V power
supply and the output of it is 10— 12V, so that first of all, the 12V power supply
should be confinmed on its comeet functioning,

After that, take vollage measurement on the collector of transistor (0209) on
the power supply board assembly.

(on transistor middbe leg)

1{ the measured voltage is DC 10~ 12V, the 12V regulated power supply will be
anticipated as functioning correctly to be fed to the pulse motor (for the card
feeding) and to the power supply pilot lamp.
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IIX CHECKING THE NEEDLE POSITION DETECT CIRCUIT

1-3,

1. Needle position detect circuit outline

The computer required 1o know the connecting relations between the carriage
and the belt, and also to know the current position where the camiage is
located, in order 1o discern when and which needle selector solenoid will be
switched.

For that reazon, this machine has left and nght position sensors, rotary
encoder, reader sensor of rotary encoder, bell phase detecting sensor and
sensor magnet on each of the carriage.

1-L.

The left and right position sensors

Each sensors are located at the left and right turn mark positions.
When the sensor magnet of the carmage comes onto the position sensor, it
will he detected and discerned whichever N or 5 pole.

If it is detected by the left position sensor, the carriage position counter
will be set 1, and if the right position sensor finds it, the carnage position
counter will be 200, When N pole is detected,, it is discerned as K carriage,
and in case of S pole detection it will be L carniage, and if 8 polc is
subsequently followed by N pole, G carriage will be discerned.

. The rotary encoder

There are 48 pieces of comb teeth on the petiphery and 3 (eeth on the
center for the belt phase signal, equipped on the rotary encoder.
The rotation of the rotary encoder will be onee every 48 needle movenent.

The reader sensor of the Totary encoder,

The function of this devies is o read the number of cormb tooth movement
of the 48 teeth, and the sensor is composed of two sets of photo sensor in
ont body construction, the relative locations of the two sensors being a
half of tooth breadth distance separated each other,

The signal issued from the above sensor is named Y1DEO signal, and the
ot issued from a photo sensor is to be V1 signal and the otheris 1o be W2
signal,

The computer can discera the displacement distanece of the cartiage by V1
signal, and the direction of the carriage movement by means of relations
betweenthe two video signals VI and V2.

To the right
e Up sdge
W I s T o B
|""'_-I I—'—I. H BV (High
v2 Ij : ’ [\ tov) :L::I
1
: "t neede
To the lah _—- Dowwn el

- ; ; HI5 v
1

When VI signal rising up at V2 signal being located on H leved, the
computer will discern the carriage moving direction as tight warnd, and
find out the left position sensor signal,

If the signal is H, the computer reset the carmiage position counter on I,
and also determines the solenoid number to be controlled by means of
investigating of the beht phase signal,

If the left position sensor signal is L., the carriage position counter and the
solenoid number will be increased by 1.

Inthe like manner, when V] signal coming downat a moment of ¥2 on H,
the carrage moving direction will be diseerned as left ward. so that the
right position sensor signal will be investigated, and if it 15 on H, the
carriage position counter will be reset on XM}, the belt phase signal being
investigated to determine the solenaid number, if the right position sensor
signal is on L, the carriage position counter and solennid number will be
decreased by |
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2. Under the checking procedure 4, in case of the
difference between the carriage positon and the
indication number is more than 1.

It shows that the left or right position sensor is not correct.

2-1. Output voltages issued from the left and right position sensors

The left and right position sensors are magnetic sensors, the output of the
left position sensor being so adjusted as to be 1.6V 20,05 in voltage signal
when the carriage sensor magnet is not located in front of the sensor and
the output of the nght position sensor should be |80 0.05. And also both
sensors being soadjusted as to be increased gradually asthe N pole of the
sensor magnet coming nearer to the front of the sensor up to over 2,75V,
where the position signal will be issued, and to be decreased as the S pole
approaches up to lower than 0L653Y, where the position signal will be
isgued.

2-2, The right position sensor adjustment
1} Take away the carriage magnet from the sensor front, the needle
selector panel being removed,
2) The power switch being on, check the voltage on check pin CH30! on
the encoder board assembly, if the measurement shows 1.8 £ 0.05, it
will be correct.

CH3OL

3} If the measurement shows incorrect voltage, turn YR 301 to adjust the
voltage on | 8V,
* If it iz not available to adjust the voltage on 1.8V, replace the encoder
board assembly,

Fig. 8-3
4) Place the L carriage magnet in frontof the sensor, and check the
voltage on CH301, it should be 0.4Y or less; confirm the voltage should
be 3.4V or more, when the magnet approaches in front of the sensor,
where the change knob turned on Mark KCl or KCII on K carriage;
and the voltape should be 2.6V or less, when the knob turned on Mark
N.L.; if the above voltages are not obtained, there must be some
irregularitics such as incorrect locations of sensor magnets on K
carriage or L carriage, unsuitable alignment of the sensor board
assembly high or low, foreward or backward, e,

2-3. The left position sensor adjustment

Left position sensor adjustment

I}y Takeaway the carriage sensor magnet from the sensor front, removing
the needle selector panel, row counter panel and the operation panel,
where the connectors being not disconnected from the operation
panel, the panel will be placed on the rear side of the machine body
without the board touching carelessly on the metal part.
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2} Power switch on, then check the voltage on the check pin CH4( of the
left position sensor board assembly if the measurement shows a
voltage in a range of 1.6V £ (.05, there must be no problems.

Fig. 8-4

3 If the voltage measurement is not correct, turn VRE401 and adjust the
voltage on 1.6V + 0.05.

* If it is not available to adjust the voltage on 1.6V, replace the left
position sensor board assembly.

4} Place the L carriage magnet in front of the sensor, and check the
voltage on CH401, it should be 0.4Y or less; confirm the voltage should
be 3.4V or more, when the magnet approaches in front of the sensor,
where the change knob turned onmark KC 1. KC [1 on the K carriage;
and voltage should be 2.6Y or less, when the knob turned on mark
N.L.; if the above voltages are not obtained, there must be some
irregularities such as incorrect locations of sensor magnets on K or L
carriages, unsuitable alignment of the sensor board assembly high or
low, foreward or backward, etc.

2-4. Mounting left and right position sensor,

Both left and right pesition sensor board must be mounted in parallel with
the rear rail of machine bed.

It can not output correctly lor G-carriage if the position sensor board is
leaning and it is far from the sensor magnet of carriage.

Left position sensor can be adjusted with the setting hole of the sensor
board by moving it to right or left.

In case of KH-910 ..... Slide the left position sensor board to the left and

maount it securely.
In case of modified KH-910..... Slide the left position sensor board to the
right and mount it securely.

If it doecs not mount correctly, needle selection will be slidden for cight
needles to nght or left.

3. In case the carriage position does not indicated in
the display by checking procedure No. 4.

Il the sensor magnet of carnage is mounted correctly, there are some defects on
the position sensor signal or encorder signal V1,7 V2.
Check the needle position detect circuit by referring to the test programm 3835,
3-1. When the error lamp is it up and the digits appears in the display after
entering B85 and push M key.
It shows some output of right/ left position signal are made when there is
no magnet sensor of carmiage in front of lefi/right turn mark.
The first digit (right) shows the informations of the right turn mark, and
second digit (left) indicates the informations of the left turn mark.

FIRST DIGIT {RIGHT) SECOND DIGIT {LEFT)
0 : No signal OFF : No signal

| : K carnage signal I ¢ K carriage signal
2 : L carriage signal 2 : L carriage signal
The computor detect errors and display the errors as the digt.
(EXAMPLE)

ERROR NUMBER (DIGIT)
I : Right turn mark signal for K carmage
2 : Right turn mark signal for L carriage
10 : Left turn mark signal for K carriage
20 : Left turn mark signal for L carmiage
11 : Right and left turn mark signal for K carriage
22 : Right and left turn mark signal for L carriage
12 : Left turn mark signal for K carriage and right turn mark signal for L
carnage
21 : Rightturn mark signal for K carriage and left turn mark signal for L
carriage
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3-2, M the errer lamp is lit up when passing the carriage 1o the turn mark.

i

I} If the number4, 5 or 6 is displayed, there are some defects on the rowary
encoder gear or encoder PLC.B.
If there is no defects on the rotary encoder gear, replace the encoder
P.C.B. with the oew ane.
23 If the number 7 is displayed.
Right or left position sensor is nol mounted correctly.
If the ready lamp iz lit up when passing the carriage to the turn mark.
Two digits will be indicated in the display.
First digit {right} shows the condition of B.P. signal and second digit {left)
indicates the type of carrage.

B.P. SIGNAL (1ST DIGIT) TYPE OF CARRIAGE [2ND DIGIT)

0 : “L" range | : K carriage
B2 S e 2 . 1. carriage
3 . G catrriage

If the indication of the dizsplay does not correspond 16 the carriage, check

the face of magnet sensor of carriage and it must be as follows:
K carriage ... “N”

5 N ] 3
ST S 4
L carraige ... “§"

& corribne G camiage ... “refer to the diagram,”

If there is no defects, check it again after sliding the carrage for eight
needles to the right or left. (Slide the connecting plate of carriage to the
next hole of the timing belt.

If the sccond digit (left) is changed (0 — 1, | — {), it is working correctly.
1f it does not changed, replace the encoder P.C.B. with the new one.

It iz cause of the wrong needle selection, (Meedle selection slides for eight
needles ta the right or keft.)
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IX CHECKING THE NEEDLE SELECTOR SOLENOID

Needle selactor solenoid outline

The needle selector solenoid functions to contral the rotary cam lever and the
rolary cam, in that energized solenoid will make the rotary cam lever remove
from the rotary cam. and the needle placed onposition B, and the solenoid not
energized will make the rotary cam lever ar and rotary cam coupled together,
to drive the needle selector plate to select the plain neadle on position D.
The pulling force of the solencid is 260z ar more, when the movable pie
(armature) and the iron core are in contact, and is about 709, when the above
twir are separated with 0.3 mm gap; on the other hand, the rotary cam lever is
held by MMat spring, the lifting foree of which is about 120g; consequently the
necedle selector solenoid itself will nol be able to remove the rotary cam lever
from the rotary cam, so that the rotary cam lever can maintain ils position
under the condition that the rotary cam depressing the rotary cam lever, the
armature is able to contact the iron core.

The relations between the armature and rotary cam lever are shownon the
diagram given below:

ER/ZAY
i

0205

Fig. 9-1

Relations conceming: Nesedle sslector solenoid
(Rotary cam), Needle selector plate, Balt phase, and
Needle number

Raotary cam solanoid |
HERAERORRERHEE |

B —

Neeadle salestor
[ptl = Lgl s - PR R =y B
i

plate

2-1. Belt phase
There arc laterally clongated holes and circular holes provided on the belt,
the former being placed by the carriage connecting hock, the pilch of
which is eight plain needle length.
The rotary cam will rotate one round per every 16 pitch disptacement of
the carriage, in which the N.5.P. will complete two return wips of inself.
Taking n example of N.5.P. I, it 1s doven by rotary cams | and 9, which
are located 1B0° phase angle separated on their cam positions, 3o that
after cam | completes one cvele drive of the N.5.P., subsequently cam 9
will cepeat another cycle drive of the N.S.P.
Associated with the fact that the pitch of the laterally elongated holes is 8
pitch, the cam which is ready to drive the N.5.P. may be gither No. | or
No. 9 regarding the coupling position of the camiage and helt, even if the
carriage is located of at the same pasition against the needle bed.
Resultingly in order for the computer to control the needle selector
solenoid drive, it is required to know the relative relations between the belt
and carriage, so thatitis soarranged as to generale the necessary signal by
mveans of the rotary encoder function, and this signal is referred 1o as Relt
phase signal.
The computer will determine for each of the plain needles the nunber of
needle selector solenoid by checking the beit phase signal received when
the carriage comes on the left position sensor { g ) or on the right
positon sensoc(  p b
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2-2. Meedle selector plate, Rotary cam and MNeedle number

Belt phase
LI H K carriage at left position
HIL K carriage at rght pasition
H I L carriage .n;-glurl position
H|L L carriage at right position
MN.S.P. _Sl:l]._ Yellow needle no. Cireen needle no.
1| [1]9] lwosa[eslsz[36[20]a | | [13|20[as]o1[77]o3
2 | {2 |10] [oosale7[s1[as|10] 3| | [1a]30]a6]c2 789
31 [3[11] los|s2|66/50(34 18] 2 1531 [47]63'79]0s
a | [a 12| lo7s1]s|aeia]i7] 1] | [16]32]ss)ee 50]96
s | Islia| los|rolealas[32]16] | [1[17}33]40]as|s1]e7
6|64 [a5]78]631a7 31!15] | [2]u8]34]s0]66[s2 9]
7| [7115] [oa]7s]62/as(30114] | |3 [19[35]51]67[s3 59
8| |8 16| l93l77(61|a5[20 1a] | |4 [20]36]52]68 |84 100
1] [9]17 io2[ws|60jaa|2812] | [5 21[37153 (60 ss] |
2| 102, [sr[7s|sefaalaz|ti] | e [22]38]sa|70]86] |
3| [1i[ 2] [ool74 s8[a2]26]10] 7 (23[39|55i71'87 |
4| 12| 4] [so[ma[s7]a1]25] e % [24|40|56[72[88
5| [13] s los|72[s6 o024 8 | | [0 [as[ar[sa]ra[so
6| 14| 6 | i87(71]5s]30]23]7 | | [10]2sls2[sa]74[e0
7| [15] 7| [se|70[sel38]22Te | | [11[27]43]s97s[o1
8| [ie|8] [ss|es[salarfai] s | | {12]as|aaleof7s[sz
*N.5.P. = Needle selector plate
*5ol. = Needlc selecior solenoid
Fig. 9-3

3. Checking the needle sslector solenocid

In case where there are some needles seiected on position D under the checking
procedure 5,1,

3-1. Removing the Needle Selector Panel, and find out the Needle Selector
Solenoid armatures in functioning by means of driving the carriages:
There should be 16 pieces of armatures noticed in the space between the
pattern card outlet on the card reader unit and the case: the connectors on
the needle selector solenoid are 52 and 83, inthat pin 9 and pin 10 on 52
arc energized by 120 power supply line, cach of other pins corresponds
each of the solencids respectively.

52 53

«zv 0] [R | 2soenciD

12y 89 T F10S0LENDID
SOLENCID 1 - 8 B =11 SOLENCHD
SOLENCID 2 - T 5 |12 SOLENGID .
SOLEMOID 2 {6 4 | 13 sOLENDID
SOLENDID 4 45 3 | 14 SOLENOID
SOLENDID B 4 4 Z | 16 SOLENQID
SDLENCID B H 3 | =16 SOLENQID
SOLENOID 7 42 o
soLENOD 8 {1 |

Fig. 9-4

Take a resistance measurement between pin 10 or pin % on connector 52
and one of the pins which arc under functioning.

Take a resistance measurement between pin 10 or pin 9 on connector §2
and one of the pins which are under functioning, and check the result;
If the measurement shows the resistance value of 140 ~— 1501}, it has no
problems; and if the solenoid side is normal and some malfunctionings
found, there should be some irregularities on the cantral circuit, so that
the main PC board assembly should be replaced.
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3-2, Incase some irmegulatity anticipated in the checking of connectors 51 and
82
There must be some defects such as breaking of the solenoid signal cord,
or poor soldering, and breaking of solenoid cord, or paor soldering, so
that the needle bed shouwld be removed from the carrying case lower
assembly; the salenoid board is found on the rear side of the bottom of the
card reader unil, refernng Lo the illustraiton piven below, check the
resisiance onthe solenoid coil, and lead wire, to find out breaking of wire
or poor soldering, etc.

Solenaid P-C.B.

oo{ ool ool oolE

® o) oo ¥] opld ] ooy
oHEI o] o) Q0OTd @
¢ o] Sofa solf] oo

Chacking tha solarow el Checking the lasd wira

.-"-F'-'-

Fig. 3-5




X CHECK AND ADJUSTMENT OF THE CARD READER

1) Exploded diagram for the card reader {Please order the parts according to parts catalogue.)
i B_-Elb f,rwru-ntn el 47
[}

3365 48

P

gear £60

i card feeding shaft 43

; |J|_|iilrllmllrlrrrllIIrrHrrmﬂrlmmllmlIrllrIHrI! j_,»ﬁ

T i A
! / - &1
) ‘@bé L
55 @@g :

-. 76 ” 67

DC motor

\
spriral shaft for tha mark sengor

paar Z53
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2) Card reader unit outline
2-1. Card Feeding

The patiern cards will be fed by the pulse motor; the pulse motor is
driven by a particular speed of rotation responding to the number of
pulses of the input signal;

In this particular case, the pulse motor currently applied is so
constructed that it rotates with a speed of rotation in which one round
will complete every 24 pulses received of the input signal; and inaddition
aceesvories such as the pulse motor gear, Z60 gear, and card feeding
sprocket are so arranged as for the pulse motor to feed one line of the
paticrn cards by a rotation corresponding to 4 input signal pulses,
Fesultingly one round of the pulss motor can feed 6 lines of the Pattern
Chard, the stopping position being specified. If the power supply being
cut off, it is attempted to transmit the Card's by means of manual
rotation of the pulse motor by turning the card feeding dial, the motor
will take a stopping position different from 6 locations specified as
stopping positions, however when the power supply is ON, the pulsc
motor will rack the nearest position among those specified by auto-
matically resumed rotation, the above is the reason why cards tend to
move a little bit, when the power switch is turned on,

The pulse motor in current use is a four phase pulse motor having four
coils, and the motor will be driven by encrgizing these four coils
subsequently one by one. The lead wires are coloured in brown, red,
orange, and yvellow respectively responding to coil 1, coil 2, coil 3, and
coil 4; other 2 black wires are 12 V power supply lincs,

A excitation type in that motor driving force is obtained by a rolating
magnetic field which iz obtained by energizing two coils among the four
invanably, and by changing the combination of the two coils, is ecferred
Lo as two excitation Lype.

In this case, while the pulse motor stops, coil 3 and coil 4 are enetgized,
and the four coils will be energized sequentially along with input pulses
as shown below:

stop (1 pulse} (2 pulse) (3 pulse) {4 pulse) stop,
34 ] ] =2y 34
and one revolution will be compleied tofeed one line of the pattern cacd,

2-2. Card Reading

The paliern card will be read in by means of ultra red reflection type
sensor, in that the sensor is driven from left to right or right to left along
with the direction of retation, whether normal or reversed, of the DC
motor, Lo sense the line of pattern to be read n.

The sensor will take reading once every cycle of the carnage turn, and
even if no card feeding is available in the case of the double length switch
of KRC switch being provided, it will read twice on the line for reading
in.

The reflection type semsor consists of an ultra red light emission diode
(LEDY) and photo tansistor, the relative position is in soch a way as
LED being placed under, and the photo transistor on the top; the wltra
red ray emitved from LED will pass through every layer of surface of the
card ginde A (imetal surface), white surface of card, and black surface of
card, being reflecled from every laver into photo transistor,

The black part of the card is printed in an ink easily absorbing ultra red
ray s0 that the ray emitted into the transistor is rather weak, besides the
above an attached rmarker for special wses for the blank card is also the
onc which the Ultra red ray effectively, excepting those, the usual ink or
penicils, sign pens or magic ink can not absork Ullra Red Bays at all.
Through the white part of the card, ultra red ray will partially be
reflected on the surface, and the remaining will penetrate the card,
proceeding to the card guide plate internal (reflector), then reflected on
the card guide plate surface, again penstrates through the card 1o rmach
the photo transistor, the amount of the reflected ray returning to the
photo transistor s smaller than those coming from the card guide A, but
larger than that returning from the biack part,

The photo transistor cutput varies depending upon the amount of ray
reccived there on, and the output will be amplified through amplifier.
The 1C provided on the sensor board is an amplifier, the amplification
factor of which is adjustable by means of variable resistor VRS501.
When card reading is undertaken, the amplifier output voltage, i.c., the
voitage of check pin CH50 1 wil be so adjusted as Lo maintain the vollage
20~ 30V,

Operating upon the surface status ol the card or reflector, the reflection
coefficient will differ, so that a specially prepared card is used for the
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purpose of level adjustment; in that any kind of ¢ard can be applicd for
the reading without spoiling the output voltage on the while part of the
card, (referred 1o as white level} which is to be maintained at 2.0 ~ 3.0V;
the output voltage {referred to as clock level) reflecting from the card
guide A is 3.4V or mere, and the output voltage (black level) from the
black part reflection of the card 15 less than 0.6V in the case of usual
printed card.

The cutput of amplifier will be separated into clock signal and data
signal, by means of a comparator and other circoitires. so that the
computer will pick up the down edge (transferning from H level o L
level) of the clock signal to take in data signal, counting the clock signal
up to 60 in the number, then the reading out will be stopped.

If the card guide is adherred by oil or dust ete., and the output voltage is
lowered than the level of 3.3V, it will 2volve excess issuance of the clock
signal inamaunt of 1, 0 that the data read out henceforth will be shified
I column, If the card gets dirty, the white level is lowered than 1.4V,
{eonverted into black) or higher that 3.3V (no clock avails), or if the
black level gets higher than [ 4¥, it will originate the misreading.
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3) When the ERROR lamp lights and the error No. iz
indicated in the Test 881.

3-1. When the error No. 1 iz indicated

If the mark sensor does not move or it can not read even one stitch,

ERROR Mo, 1 will be indicated.

* Push the M key to continue the test after removing the needle selector
panel and check the movement of the matk sensor.
if the mark sensor does not move, refer to the "Checking the mark
sensor drive™.

* When the mark sensor can move, there is any defect on the mark
sensor the enceder board assembly, the main P.C. board assembly or
miscontact between the connector 55 and P5.

1} Check of the mark sensor
Take a voltage measurement an check pin CHS0H.
Turn the gear 253 on the spiral shaft for the mark sensor and check
the voltages of white, black and clock levels, if the measurement
shows white level: 2.0~ 3.0V, black level: 100 or less and clock level;
314V or more, the card reading is correct.
If there are some difects, adjust the VRS0 . (Refer to®6.3 Adjustment
after the mark sensor replaced™)
If it is not able to adjust YR5Q1, replace the mark sensor.

2} In case that the mark sensor is correel.

Check the connection between the connector 510 and its soldering
joint on the encoder board assembly, and also between the connector
535 and its soldering joint.

If thete is no disconnection, replace the pattern case whole unit and
check the card reader unit by Test BRI again,

After that checking, if the error lamp lights, replace the encoder

board assembly.
3-2. When thea error No. 2 is indicated

It means that the mark sensor can not read up to 60 stitches on the
pattern card.

If the cand gets dirty and/ orif the card goide A is adhered by ail or dust
etc.. the mark sensor can not read up to &0 stitches, so replace the card
and wipe out oil on surface of the card guide by cloth with alcohol.

et
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3-3. When tha error No. 3 is indicated.

Four stitches from stitch No. | to 4 of the row number 1,2, 137 and 138
of the pattern card No. | are memorized into memory by the computer,
so that the compauter can compare the memorize data and read data, and
if the read data is wrong, the error No. 3 is indicated.

Causes
1} The card is not fed, then the mark sensor read the lower position of
the card.
Refer to “Checking the card feeding™ Fig. 10-2
2) The set line is not fitted in the card inlet, then the mark sensor read
anather row,
Check the set line on the card inlet, if it is fitted in the card inlet, it Adjust the engagement of both gears by moving the gear Z60 to right
means that vertical position of the sensor is not proper. and left.
Adjust the sensor position by referring to “6.3 Adjustment after the Take the smallest play between both of them and the card feeding shaft
mark sensor is replaced.” must move smoothly.
3) Adjustment at the level of the sensor is not proper. 4-2. Checking the stepping motor
Adjust VR301 by referring o 6.3 Adjustment after the mark sensor :
replaced.” The coils of the stepping motor are connected to the connector 54 as

show in the figure. (Fig. 10-3)
Set the teter to the [1 x | range and check the resistance of each coils as

4) Checking the card feed following condition.
4-1. Cheacking the card feeding mechanism —

When turning on the power switch, the card dial does not move the card
feeding shaft because it has an overload clutch mechanism. ”
Turn off the power switch and feed the pattern card by turning the card 5 Yoltow
feeding dial. ‘ Oronge
IT the card feeding dial ratchets there are some defects on the card 3 g
feeding mechanism. . - Z Black Block
The encoder cords are fouling the card feeding dial or the gear Z60. : Y
The gear for the stepping motor and the pear Z60 are engaged too tight. Black
{Fig. 10-2) [
I3 ; I ’ Stepping maotor
1
i R
Fig. 10-3
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%11 No. 1 pin

54 No. 3 pin/No. 5 pin.

S11 No. 2 pin — 54 No. 2 pin/No. 4 pin.

The indicator of Lhe tester shows 3001 — 70{1.

Lf the stepping motor is working correctly, thers are some defects on the
control circuit.

Replace the pattern case whole unit or the main P.C.B. assemably with a
NEW Ohe.

5} Checking the mark sensor drive

5-1. In the case, where an inspaction under no power supply
found heavy turmning of gear Z63 which drove the spiral
shaft for mark sensor,

(1)

(2}
(3

4
{3

(&)
(7

Skid resistance between the sensor frame and spiral shaft is higher
depending upon the oil shortage on the spiral shaft.

0il on the spiral shaft is sohdified by means of dust or din, cte.
The sensar elamp serew is loosened, and stranded over the spiral
shaft siot.

Excess tightening of the clamp screw causes contagt on the shaft
slot bage.

Poor gear coupling evolved by tilting of DC motor fixing shaft or
incormect mounting of the DC motor on the fixing shaft,

The mark sensor contacts on the surface of the card guide A,
Coupling of the sensor frame and sensor guide piate is too tight.

The above cited statuses may be taken in mind.
§-2. DC motor rotation is not available.

(1)

Check on fuse, F2)! mounted on the power supply board

assembly: if fuse blawn out is found. replace it with glass tube fuse:

0.8A, ¢5.2 x 20 {410337001)

* Inspection after the fuse replaced

1. Set the circuit tester on the resistance measurement range (L x
1}, and connect the red t#sting rod on the machine body metalic
port;

1. Place the black testing rod on the grip of fuse F201, then
confirm the measurement does not indicate O£

2)

(3)

3. Place the black testing rod on the center of the three legs of cach
of four transistors Q201, 0202, Q203 and (XM which are
mounted on the heat sink plate in front of F201, and check the
resistance between the two testing rod: if it is confirmed
wheresocver oxists no zero {1 measurement, there is no problem,
and if any zero [ is found on some of the transistors, the power
supply board assembly should be replaced.

4. Remove connecter S8 from power supply board assembly and
the black test rod is connected on either Pin | or Pin 2, if the
resistance measurement indicates O £, first check if any part,
£.§., the lead wires of the capacitor mounted on the DC motor
terminal contacts other metal part.

In the caze no irregularity being observed in the above, there
should be some troukbles inside the motor, so that the DC motor
should be replaced.

Check the DC motor,
Take resistance measurements on Pl , and P2 of connector S8, if the
measprement indicates 15 ~ 20 1), the DC motor should have no
irregularitias.
Check the DC motor control signal.
Remove connector 36 from the main P.C. board assembly and
power switch should be "ON".
{Muotice)
When power supply is to be ON, it should be duly confirmed
beforehand (hi there are no contact existing between the main P.C.
board assembly and ether metal parts such as the case hanger, knit
reader support ctc; and also during the following inspection the
main P.C. board assembly should be handled with due care not to
contact with any other metal part because short circuit between the
main P.C. baord assembly and other metal parts often evolyes
computer or other T.C.5 mounted on the main P.C. board assembly
break down.

Measure the voitage on pinsé, T, and 8 on connector P of the main

P.C. board assemibly.

If it is confirmed that the voltage on Pin : 5V, Pin 7: 0V, and

Pin &; 5¥, they are in normal conditions.
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{ Reference)
® When mark sensor is stopping at lefl side:
The voltage on Pin 6. 5V; Pin 7: 0V; Pin 8: 5V
& When mark sensor is stopping at right side:
The voltage on Pin & 0V; Pin 7. 5V; Pin 8: 5¥
® When mark sensor is runming on the way from left to rght;
The voltage on Pin 6: 0%; Pin 7. 3V; Pin &: 0V
» When mark sensor is running on the way from right to left:
The voltage on Pin & 5V; Pin 7: 0V, Pin B: OV
When power switch is on, the computer will output the signal 1o tun
the mark sensor from right to left for 200 m/ s, and subsequently it
will issue the signal to stop the mark sensor at left side,

(4} 1If there are no icrcgulanity observed both on the D}C motor and
control signal on the main P.C. board asscmbly, there should be
some trouble onthe DC motor drive circuit on the power supply
board assembly to hinder the DC motor running, so that the pawer
supply board assembly should be replaccd.

6) Card reader adjustmant

8-1. As explained in the article 2.2 'Card reading’. the mark
sansor will pick up and read three kinds of reflecting rays
to discern the white, black and clock.

When adjustinent of amplification factor (VR501 adjustment) of the
amplifier on the mark sensor is not correct, or the locations of the card
and sensor are not in conformity with each other so that the sensor will
pick up to read the portion bridging over the two lincs of the card, the
white or black level against the card isnot to be the siited level, resulting
a misreading of the card.

To amend this irregularity, taking the voltage measurement on check
pin CH501, turn the gear 253 on the spiral shaft and check the volhages
of white and black levels; if the measurement shows white level: 2.0 ~
3.0V, and black level: 1.0V or less, the card reading will be correct,

In this case, however, imparities between the card and sensor on their
relative positions back and farth and up and down are unavoidable
stranks to the idkngs of the sensor holder and card feeding ete., and
consequently after the level adjustment or level confirmation is

completed, rectification of the relative movement between the card and
sensor should be conducted duly by means of pattern vapation swikch
“double length™ and “reflection™, where resulungly the retative move-
ment between the card and sensor should be so rectified that it should be
confirmed that correct reading is invariably maintained whichever
direction the sensor moves rightward or leftward on the card feed from
up to down or down to up, where the reading runs invariably tracing the
same line on the same card.

6-2. Tha way to fit the card portion after the pulss motor is

removed or exchanged

(1) The card reader being placed onthe machine body, the connectors
once removed will be connected to each of the places respectivily,
(54,811, 58 and S10)

{2) Remove Fuse F201 on the power supply board assembly, the DC
motor being kept unmovable.

(Notice)

s ( E201 ) should be invariably removed, when DC motor is kept
unmovable for the test, becausc cnengzing the DC motor drive
circuit on the power supply board assembly connector S8 being
removed, after causes the circuit break down.

(3) Loosen the stopper screw on the gear 2640,

(4} Insert the pattern card No, |, and feed the cards by card food dial
operation up to the exient where the card set line will meet the
bottom of the card guide A window,

(5} Connect the power supply cord, and let the power switch be ON,
gear 253 on the spiral shaft for mark sensor being turned to transfer
the sensor to the left side of the card guide, and It the sensor read
out on the metal surface of the left side of card guide A.

{6) Check the voltage on check pin {CH301) by means of the circuit
tester: the level an the reflector surface of the card guide should be
1.4V or more.
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(7}

(8}

i

Fig. 10-4

Turn gear Z33 1o this side slowly with invariably checking the tester
indication, and find out the position where the tester indication will
be the minimum (1.7 = 3.0V}, at that time, the sensor should be
reading on the center of the first reading window.

Holding the mark sensor position unmoved, turn the card feeding
dial to this side slowly and find out the position where the tester
indicates the minimum voltage (0.5 ~ 1.0VY; at the position gear
Z6l should be fixed by fixing screw, where the tester indication
should invariably be checked to maintain the minimum voltage
position without slipping out, i.e,, the minimum voltage will be
obtained where the lower line of the first column of pattern card
will mostly meet the bottom edge of the card A window, in that the
mark sensor will read out the first black mark on the second line,

6-3. Adjustment after the mark sensor replaced

{n

(2)

Insert the special card for level checking into the card guide, and
place the card frame and the reading window in conformity with
each other,

Referring Lo article 6.2 ilem (7), put the sensor at the center of the
card guide A window, where the window is not necessanily No. |
window,

3

)

Fig. 10-6

If output of CH501 does not change, for the sake of unfinished
adjustment on YR501 which is the timmer for sensor adjustment,
turn the VRS01 counterclockwise a little to let the CHS501 be
changeable.

After the mark sensor being placed on the center of the reading
window, adjust VR301 so0 as to meet the value specified on the
special card, then fix the screw lock.

{Notice)

The screw should be fixed ona position separated from the trimmer
resistor face and its sliding contact as far as possible, and carc
should be paid for the screw lock not to touch with the shiding
contact, which evalves poor contact of the trimmer.

Applying the pattern card No. 1, check the columns on the card and
the sensor reading stanee are m & corréet relation, reférmng Lo
article 6. 1; if they are not in the correct relation, adjust the position
of the card, referring to article 6.2,

as




6-4. Letting the card inlat and the set line mest sach other

()

(2)

(3

4

Loosen the fixing screw on the gear 760, feeding the card by
means of the card feeding dial. and make the card set linc and
bottom edge of the card guide A window meet each other in
canformity, {50 as for the set line to be seen on the window botiom
edge}; then tighten the fixing screw on gear Z&0 temporarily, in
that tightening should be done not too tightly, avoeiding to incur
some damage on the spiral shaft or difficulties evolved in minor
adjustment.
Take out the pattern card, and set the needle selector panel; the
fixing should be done invariably by means of the fixing screws
provided on the needle selector panel.
On a status, where the panel is just put on the place without fixing
by screw, it is not feasible Lo conduct miner adjustment onthe set
line, because the panel is unstable in the unfixed stance.
Insert the card into the card inlet, making the power switch ON,
and check the relation between the set line and the card inlet being
correct.

® The gap belween the set line botiom edge and the card inlet
should be 0.2 or less.

® The gap between the set Jine top edge and the card inlet should
be 0.1 or more for qualification; the thickness of the set line is 0.3
~{).4; if the set line position is unsuitable, find out the direction
and extent of shifting the card required (i.e., upward or
downward movement of the card), in comparison with the set
line thickness.
Keeping the power switch on, remove the needle selector panel,
where the card feeding gear Z00 being turned to this side, remove
the card set line to the botlom edge of the card guide A window to
investigate the mutual relation between the set line and the
window bottomed ge, and to discern how to adjust the position

propedy.

{5)

(8
{7
(8}

k)

(10}

(n

Loosen the fixing screw on gear Z60, shift the card by turning the
card feeding dial to set it properly in the relation, the set line vs.
the reading window: after the rectification fix the fixing screw on
gear Z60. In this rectification the relation, the card inlet vs. set line
will be kept in a cocrect status, in which further inspection should
be undertaken so as to set the center of the column just mest with
the mark s&nsor position,

Switch off the power supply, and take cut connector S11 and
Fuse F20.

Conduct the procedures given inarticle 6.2, items (4), (5, (6) and
(7).

Watch out the mark sensor position not to move, and find aut the
position where its ctrewit tester indication getting minimuom (0.5~
LO%) by means of slowly turning the card leeding dial to this side,
where the relation, the card guide A window bottom edge vs, the
columns on the card shoukd be checked.

Switch off the poawer supply and insert connector 511 into the
power supply board assembly, then the power switch being
turned ON, Where, if no change is abserved onto the relative
position between the card guide A window bottom edge and the
columns on the card, it should be in 2 correct relation.

If the card moves upward when the power switch on, the mark
sensor should be moved upward to the same amount reguired to
tnéel the card center.

In the case where the card moves downward, the sensor should be
removed downward as the same way.

Checking the relative position, the top face of the sensor lrame vs.
the mark sensor case top face, loosen its sensor case fixing screw,
and adjust the height of the mark scnsor.
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