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PREFACE

This Engineer’s Manual is written for the technicai personne! who are responsible for the service and maintenance of
the machine.

The Instruction Manual for these machines intended for the maintenance personnel and operators at an apparel
factory contains operating instructions in detail. And this manual describes “Standard Adjustment”, Results of im-
proper Adjustment”, and other important information which are not covered by the Instruction Manual.

it is advisable to use the relevant Instruction Manuals and Parts Lists together with this Engineer's Manual when
carrying out the maintenance of these machines.

In addition, refer the motor of the sewing machine with thread trimmer to the Instruction Manuai and Engineer’s
Manual for the SC-11. Also, refer the control panel to the Instruction Manual for the CP-30 series and Installation
Manual for the control panel. '
This manual gives the “Standard adjustment” on the former page under which the most basic adjustment vaiue is
described and on the latter page the “Results of improper adjustment” under which stitching errors and troubles
arising from mechanical failures and “Adjustment procedures” are described.




CONTENTS

1. SPECIFICATIONS. ......cotreemcccarccnaenns 1

2. STANDARD ADJUSTMENT ...cccocvvvuanne 3
(1} Clearance between the throat plate
and the inner hook stopper.......cccccciceccnn 3.
{2) Lengitudinal position of the feed dog............ 3
{3) Needle entry ... s 5
{4) Height of the needle bar .....c..ccovvciirrerceccerines 7
(5) Needle-to-hook timing .......c..ccrierceniirnininssarrens 9
1) Needle bar raising amount.........cccoocevvcerreninnes 9
2} Clearance between the needle and the blade
- POINt Of NOOK ceveiceceeccee v s rerees e evessren e g
3} Position of the needle and the blade point
Of thE ROOK «.eeceree et e 1
(6) Bobbin case opening lever ............ccorverennine 11
(7) Height of the feed dog ......cccnrcissnssinsereccenes 11
(8) Feed timMiNg ..cccrieereeminnieascesssssnsinanssssssacmnaces 13
1} Horizontal feed timing .....coevereveervieeccencneveenn. 13
2) Vertical feed timing ......ccocceeccrvervvrerrernrr e 13
3) Upper feed tiMiNG......ccocvvvereeseivreececseenieenenns 15
(9) Needle SWAY .coeveciiecririeanicens esrestrnsnnaneas 15
{(10) Normal and reverse feed stitching
PItEHBS ottt s i e 17
{11) Upper and lower positions of the needle
Bar frame ... e 17
(12) Dimension of the needle stop adjusting
slide stud (ASM.}iicicicnicnrrrn e v raeesee e 19
(13} Position of the changing lever.......cceininn 19
(14) Safely device ..o 21
- 3. STANDARD ADJUSTMENT OF
THE ADDITIONAL UNITS...covccericiieninnn 23
(1) Thread trimmer unit . i ecreeere e 23

1) Upper / lower position of the moving knife ........... 23
2) Position of the counter knife ....ccoeeeceeierrnnn..... 23
3) Position of the cam installing link stoppers
{A) 8N (B) tcvvevrerrerereercerevmesrvsnnares s, 25
4} Position of the thread trimmer cam and
the thread trimming HMIiNG ....ceccvovcviriereer e, 27
5} Position of the moving knife ........ccccovevvvciienny.n.. 29
8) Clamp SPriNgG ..o it 29
7} Position of the thread trimmer solenoid .............. Ky
8} Position of the reverse feed solenoid.................. N
9) Adjusting the height of the auto lifter................... 33
10) Installing the synchronizer ... . veeeees 33
4. PLACES WHERE LOCK-TITE PAINT
IS USED...iiiiiinimriiniceerreercemesscemneensnsesres 35
5. CONSUMABLE PARTS LIST .....coccvveeeenens 35
6. TROUBLES IN SEWING AND
CORRECTIVE MEASURES............c.ccc..... 36
7. TROUBLES WITH THREAD TRIMMER
FUNCTION AND CORRECTIVE
MEASURES.......ccccinimninicianannninniin, 41
8. TABLE OF EXCHANGING GAUGE
PARTS FOR RESPECTIVE MODELS ...... 44
(1) PLC-1660, PLC-1660L, PLC-1660-7 .................. 44
(2) PLC-1665 .cviiiciiiiviiesisssemrne e reacnsnesavsnessessvessannes 45
(3) PLC-1610, PLC-1610-7 ... vrrnrnnincsssencananns 46
9. DRAWING OF THE TABLE ........cccccievens 47
{1) Slant table ..........ccccevrvinniniinnc i 48
(2) Flat table ...t v rensre e 48
50

(3) Fiat table for PLC-1665 .......cuuvrmemrerssssnesnssennes




1. SPECIFICATIONS

timmer

timmer

Table 1
Mode! PLC-1610 PLC-1660 PLC-1660L
Specifications 1-needle without thread | 2-needle without thread | 2-1@8dle without thread

trimmer (for longer stitch
length}

Max. sewing speed

2,000 rpm

Stitch length 6 mm or less :
2,000 rpm
Stitch length 6 to 10 mm:
1,200 rpm

Max. stitch length

6 mm (both normal and reverse feeds)

10 mm (both normat and
reverse feeds)

Needle bar stroke

33.4 mm

Thread take-up Slide thread take-up

Hook Horizontal hook which is 1.6 times as large as normat hook

Needle SCHMETZ 134 x 35R
T 10255 umtdo | 140 f 200 Sandar
(#18 to #23 Standard #22) (#22 to #25 Standard #24)

Thread #5110 #30 #11o #8

Lift of presser foot Aute-lifter : 15 mm Hand lifter : 10 mm

1 Auto lifter Provided as standard (Pneumatic auto-lifter device : AK-118)

Alr pressure, air consumption

0.5 MPa (Skgt / cm®), 0.3 NI/ min

Amount of atternating vertical movement

2to 8 mm

Safety device

Provided as standard

Bobbin winder

Builtin machine arm

trimmer with organized split
needle bars

1-needle with thread trimmer

Weight of machine head 48 Kgf | 49 Kgf

Table 2
Model PLC-1665 PLC-1610-7 PLC-1660-7
Specifications 2-ngedle without thread

2-needle with thread timmer

Max. sawing speed

-1,800 rpm

2,000 rpm

Max. stitch length

6 mrm (both normal and reverse feeds)

Needle bar stroke

33.4 mm

Thread take-up Slide thread take-up
Hook Horizontal hook which is 1.6 times as large as normal hook
Needle SCHMETZ 134 x 35R
Nm 110 to 160 Standard Nm 140
(#18 to #23 Standard #22)
Thread #5 to #30
Lift of presser foot Auto lifter .15 mm Hand lifter : 10 mm
Auto-lifter Provided as standard (Prieurnatic aute-lifter device : AX-116)

AJr pressure, air consumnption

0.5 MPa (5 kgf / em?), 0.3 NI / min

Amount of altemating vertical movement

2to 8 mm

Safety device Provided as standard

Bobbin winder Builtin machine arm

Weight of machine head 48 Kgf i 50 Kgf 51 Kgf
Touch-back - : Provided as standard

Power source - Single phase 100V, 3 - phase 200V

Power consumption

Rated 400VA (Max. 650VA)}




Table 3

Model

PLC-1690

Name of model

1-needle, high-post-bed, unison-feed, lockstitch machine (left hook type)

Max. sewing speed

1,600 rpm {depends on the sewing conditions.)

Max. stitch length

6 mm {both normal and reverse feeds)

Needle bar stroke

38 mm

Thread take-up

Slide thread take-up

Hook Horizontal hook which is 1.6 times as large as normal hook
Needle SCHMETZ 134 x 35R Nm 100 to 140 (standard Nm 120)
Thread #8 to #30 (depends on the sewing conditioris.)

Lift of presser foot Hand lifter 1 10 mm Knee lifter : 16 mm

Auto lifter Optional {pneumatic type auto lifter AK-1186})

Air pressure, air consumption

0.5 MPa (5 kgf / cm?) » 0.3N |/ min

Amount of alternating vertical movement

2t0 8 mm

Safety device Provided as standard
Bobbin winder Built in machine arm
Weight of machine head 57 kgl

Belt M type V belt




2. STANDARD ADJUSTMENT

Standard Adjustment

(1) CLEARANCE BETWEEN THE THROAT PLATE AND THE INNER HOOK
STOPPER

¢ Clearance between the top surface of the slot at hook
stopping porticn of the throat plate and the top surface
of the inner hook stopperis 0.8 £ 0.1 mm.

O Setting dimension of the eccentric roller {reference) PLC-1690
PLC-1660/ 1660L / 1660-7 / 1665 PLC-1610/1610-7 (}aed lever base
Ecce/n!ric roller
E J__// Eccentric‘ rotler o - Eccentric roller L/
- n @E{ Eccentric roller T r | _ Eccentric rolier
~ hinge screw 4 hinge screw — H
O 0 O oTTT O N
o O ‘
O O o AN
Eccentric roller
Fig. 2 Fig. 3 Fig. 4 hinge screw
(2) LONGITUDINAL POSITION OF THE FEED DOG
PLC-1680 Conditions
- ) . ¢ Feed amount should be maximum.
_ o Longitudinal clearance between the throat plate and the
e feed dog should be equal.
i m m
L "y
LR ‘ = | L& &
o UEg 0 4+ 8-
1= "= j
= 8\

Fig. 5 Fig. 6 E::j

A = Clearance between the feed dog and the throat plate
when the feed dog travels to the front end.

B = Clearance between the feed dog and the throat piate
when the feed dog travels to the back end.

@ < PN < ,ﬁ:—_'s _) qﬂ

Fig. 7




Adjustment Procedures Results of Improper Adjustment

Adjust the setting position of the eccentric roller which is set in the if the clearance is excessive

throat plate holder so that it is set to the specitied dimension. © The inner hook is likely to come off
1) Remove the throat plate and the throat plate holder. “from the throat plate.

2) Loosen the eccentric roller hinge screw.

3) Adjust the positicn of the eccentric roller.

4) After the adjustment, tighten the eccentric roller hinge screw.

If the clearance is insufficient :
© Loose stitches (baloon stitches) will
oceur.

PLC-1690
Adjust the seiting position of the eccentric roller which is set to the
feed lever base to obtain the specified dimension.
1} Remove the throat plate and the throat plate hoider.
2} Loosen the eccentric roller hinge screw. '
3) Adjust the position of the eccentric roller.
4) After the adjustment, tighten the eccentric roller hinge screw. '

1) Set the stitch dial to the maximum value. © The throat plate comes in contact

2) Turn the handwheel by hand, and confirm that the clearance (A with the feed dog. As a result,
and B in Fig. 5, Fig. 6) between the feed deg and the slot on the .contacting noise will te produced.
throat plate is equal when the feed dog travels to the front end or
to the back end.

3) When the clearance is not equal, loosen setscrews @ in the feed
rocker so that the feed rocker works equally, and tighten the
setscrews.




Standard Adjustment

(3) NEEDLE ENTRY
Conditions
© Feed amount should be minimum.
o Needle bar should be in the lower dead point.

o Needle should be in the center of the hole in the feed dog. (For PL.C-1660, the distance from the end face of
the needle hole to the outer periphery of the needle should be 1 mm.)

PLC - 1610 PLC - 1660L

PLC - 1690
-1610-7 ER ) ____"__Holein /ﬂ
-1660 1 T feed dog
-1660-7 :

- 1665 o/ 4
i T3 TF)*)_

‘ IT /
1 mm : .
(/ \ Hole in feed dog —_——— _ Hole in feed dog
Fig. 8 Fig. 9 Fig. 10
PLC - 1610 ’ PLC - 1665
-1610-7
- 1660
-1660 L
-1660-7
|
| j
| |
Needie bar /
connection
(3]
@ Fig. 12

Fig. 13




Adjustment Procedures

Results of Improper Adjustment

S PC-1610/1610-7

1) Set the stitch dial to the minimum value.

2) Turn the handwheel to bring needle bar € in the lowest point.

3) Loosen setscrew @ in the rock shaft crank.

4y Turn the rock shait crank so thai the needle comes in the center
of the hole in the feed dog. After the adjustment, tighten the
setscrew.

© PLC-1660/ 1660-7

1) Set the stitch dial to the minimum value.

2} Turn the handwheel to bring the needie bar in the lowest point.

3) Loosen setscrew @ in the needle bar connection.

4) Turn needle bar @ so that the needle comes in the center of the
hole in the feed dog. After the adjustment, tighten setscrew €.

5) If the needie is longitudinally shifted in the hole in the feed dog,
loosen setscrew @ in the rock shaft crank, and adjust by tuming
the rock shaft crank. Then, tighten setscrew @ . :

{Caution) 1. Do not change the height of the needle bar.

2. Do not loosen needie clamp @ .

O PLC-1660L

1) Set the stitch dial to the minimum value.

2} Turmn the handwheel to bring the needle bar in the lowest point.

3) Locsen setscrew € in the needle bar connection.

4) Tum the needle bar so that the needle comes in the center of the
hole in the feed dog. After the adjustment, tighten the setscrew.

5) To adjust the longitudinal position (Fig. 9} of the needle to the
hole in the feed dog, loosen setscrew @ in the rock shaft crank,
and turn the rock shaft crank. After the adjustment, tighten the
setscrew.

{Caution) 1. Do not change the height of the needle bar.

2. Do not loosen the needle clamp.

o PLC-1665
1) Set ine stitch dial to the minimum value.
2) Turmn the handwheel to bring the needle bar in the lowest point.
3) Loosen setscrews @ and @ . :
4) Tum the needle bar so that the needle comes in the center of the
hole in the feed dog. After the adjustment, tighten the setscrews.
5) If the needle is longitudinally shifted in the hole in the feed dog,
loosen setscrew @ in the rock shaft crank and adjust by turning
the rock shaft crank. Then, tighten the setscrew.
(Caution) 1. Turning range of needle clamp @ is the clearance
between the width of long slit of the needle bar and
screw ©.

¢ PLC-1690

1) Set the stitch dial to the minimum value.

2) Tum the handwheel to bring the needle bar to the lowest point.

3) Loosen setscrew @ in the rock shaft crank

4) Tum the rock shaft crank so that needle @ comes in the center of
the hole in the feed dog. After the adjustment, tighten setscrew €

© 8titch skipping and thread breakage
will resuit.
o Loose stitches will result.




Standard Adjustment

(4) HEIGHT OF THE NEEDLE BAR

Conditions

© Feed amount shouid be the minimum,
© Needie bar should be raised from the lower dead point.

Table 4
Model A (raising amount from lower dead point of B (distance from upper end of needle eyelet to
needle bar) blade point of hook)
PLC-1810
PLC-1610-7 200 mm 1.5:02mm
PLC-1660 '
PLC-1660-7
PLC:1690
PLC-1660L 249" mm 1.80.2mm
PLC-1665 1.8 mm 1.0 0.2 mm
i
\Blade point

Fig. 14

kS -
e




Adjustment Procedures

Results of Improper Adjustment

o PLC-1610/1610-7 / 1660/ 1660-7

1)} Set the stitch dial to the minimum value.

2} Turn the handwheel to bring the needle bar in the lowest point.

3) Loosen the setscrew in the needle bar connection, turn the
handwhee! and adjust so that the distance from the upper end of
the needle eyelet to the blade point of the hook is dimension B

~ when the needle bar is raised dimension A from the lowest point.

After the adjustment, tighten the setscrew.

© PLC-1665
Height of the needle bar is decided by the height of the needle clamp.
o

o Needle clamp @ is raised or

Q lowered by 0.6 mm by one tum.

)

l 5 Remove screw @, and raise or
,/ tower the needle clamp.
LN © Spring holder @ is raised or
‘1_ _ e towered by 0.3 mm by half tumn.
L-@ZJ Pult out screws @ and ©, and
oY B— turn the spring holder.
@

1} Set the stitch dial to the minimum value.

2} Turn the hanidwheel to raise the needle bar by ‘l.8“g'2 mm from the
lowest point.

3) Turn the needle clamp, the spring holder or the both, and adjust
so that the distance from the upper end of the needle eyelet to the
blade point of the hook is 1 £ 0.2 mm. After the adjustment, tighten
screws @ and ©.

(Caution) After the adjustment, the needle entry position in the

hole in the feed dog may shift.

© PLC-1690

1) Set the stitch dial to the minimum value.

2) Turn the handwheel to bring the needle bar to the lowest point.

3} Loosen the setscrew in the needle bar connection, turn the
handwheel, and adjust so that the distance from the upper end of
the needle eyelet to the biade point of the hook is 1.5+ 0.2 mm
when the needle bar goes up by 2.0‘3‘2n:1m from its lowest point.
Afier the adjustment, tighten the setscrew.

Due {0 the change of the height of the
needle bar, stitch skipping and thread
breakage will result,




Standard Adjustment
(5) NEEDLE-TO-HOOK TIMING

Conditions
© Feed amount should be the minimum.
¢ Needle bar should be raised from the lower dead point.

Table 5
Model A (raising amount from lower dead point of B (distance from upper end of needie eyelet to
needle bar) blade point of hook}
PLC-1610
PLC-1610-7 2.0°0% mm 15+02mm
PLC-1660
PLC-1660-7
PLC-1690
PLC-1660L 2.4 mm 1.8+0.2 mm
PLC-1665 1.8 mm 1.0 £0.2 mm
1) Needle bar raising amount 2) Clearance hetween the needle and the blade point of hook

0.02 to 0.1 mm

Blade point

3) Position of the needle and the blade point of the hook

Fig. 16

: 1A\ Hook needie guard
Fig. 15
0.15te 0.2 mm

Blade point

Blade point is aligned with
center of needle.

Fig. 17




Adjustment Procedures _Results of Improper Adjustment

2 When the clearance between the needle and the blade point of Stitch skipping and thread breakage will
the hook or the needle gauge is changed : result. :

1) Remove the connecting link hinge screw when the machine is
with the thread trimmer. (Refer to the parts list.)

2) Loosen screws @ in the throat plate holder, screws @ in the hook
driving shaft saddle and screws @ in the hook driving shaft gear.
At this time, do not remove the setscrew No. 1 (set to the flat
section of the hook driving shaft) of screws ©. Loosening amount
of the screw is to such an extent that the setscrew No. 1 does not
come off from the flat section of the hook driving shaft when the
hook driving shaft gear is turned by hand.

3) Set the stitch diat to the minimum value.

4) Raise the needle bar from the lowest point to dimension A.

5) Move the hook driving shaft saddle to the right or left, and adjust
the clearance between the needle and the blade point of the hook,
and the amount of the hook needie guard to the predetermined
vaiues. Then, tighten screws €@ and @ to fix the hook driving
shaft saddle.

§) Engage hook driving shaft gear @ with the pitch circle of hook
shaft gear @, and fix it.

© When the position of the needle and the blade point of the hook is
changed:

1) Loosen three setscrews @ in hook shaft gear @.

2) Align the blade point of the hook with the center of the needle,
and tighten screws @ .

(Caution) After tightening the hook shaft gear, check the hook

shaft for the thrust ptay.

PLC-1690 :

0 Clearance between the needle and the blade point of hook.

1) Loosen four setscrews @ in the throat plate holder and four setscrews @ in the hook shaft base.

2) Set the stitch dial to the minimum value.

3) Raise the needie bar by 2’ mm from its lower dead point.

4) Move the hook shaft base to the right or left to obtain the specified clearance between the needle and the
blade point of hook, and the specified clearance between the needle and the hook needle guard. Then,
tighten setscrews @ and @ to fix the hook shaft base.

o If the position of the needle and the blade point of hook is changed.
1) Loosen three setscrews @ in hook shaft gear €.
2) Align the blade point of hook with the center of needte, and tighten setscrews @ .
{Caution) After tightening the hook shaft gear, check the hook shaft for the thrust play.
If fine adjustment is performed in addition to the aforementioned procedure.
1. Turn the handwheel to afign the blade peoint of hook with the center of needie.
2. Loosen the coupling setscrew through hole @ for screwdriver in the hook shaft base.
3. Turn the hook in the normal direction or in the reverse direction, and tighten the coupling
setscrew. '
{Caution) Tightening torque of the coupling setscrew should be 2.5 Nm (25 kgfscm).

=10 —




Standard Adjustment

(6) BOBBIN CASE OPENING LEVER

Conditions
© When the bobbin case opening lever travelled to the back end.
O Press the hook stopper to the slit on the throat plate.

dl

_PLC-1690

0.1 to 0.3 mm

Fig. 21

Fig. 20

(7) HEIGHT OF THE FEED DOG

Conditions
© Feed amount should be the minimum,
© Feed dog should be A mm above the top surface of the throat plate when the feed dog protrudes most.

Amm
Feed dog
Throat plate
Fig. 22
Table 6

Model A mm
PLC-1610
PLC-1610-7 . : :
PLC-1660 0.6%* 7 Fig. 23
PLC-1660-7 '
PLC-1665
PLC-1690
PLC-1660L 103,




Adjustment Procedures s

Results of Improper Adjustment

1) Tum the handwheel to cause bobbin case opening lever @ to
travei to the back end.

2) Turn bobbin case @ in the opposite direction of the rotating
direction of the hook {in the direction of arrow), and press the
hook stopper to the siit on throat plate © .

3) Loosen setscrew @ in the bobbin case opening lever arm, and
tighten setscrew € so that a clearance of 0.1 t0 0.3 mm s provided
between the bobbin case opening lever and the bobbin case.

If the clearance is excessive :
© Loose stitchas or thread breakage
will result.

If the clearance is insufficient ;
< Inner hook breakage will result,

1) ‘Set the stitch dial to the minimum value.

2) Tum the handwheel to bring the feed dog to the position where it
protrudes most from the throat plate.

3) Loosen setscrew @), move feed bar fork @ up or down, and adjust
the feed dog to A mm above the top surface of the throat plate.
Then, tighten setscrew @ .

When the height of the feed dog is low :
O Stitch length will be shortened.

When the height of the feed dog is high :
© Cloth returning phenomenon will
oceur.

—-12-




Standard Adjustment

(8) FEED TIMING

1) Horizontal feed timing
Conditions
© Feed amount should be the maximum.
o Feed dog should not move even when the reverse feed controf lever is lowered at the upper dead point of the
needle bar.

{Observed from rear side of machine bed.)

Feed rock shaft connecting rod

Feed drive eccentric cam
r = 0

Hook driving shaft

I

e

Machine bed
Fig. 24

2) Vertical feed timing

Conditions

© Feed amount should be the maximum.

© When the highest position of the feed dog is aligned with the top surface of the throat plate, the top point of
the needle is also aligned with the top surface of the throat plate.

l Needie @ @ S

Top surface of throat plate

71 S
! T Feed dog
Throat plate
Fig. 25 Feed driving cam
Fig. 26




Adjustment Procedures

Results of Improper Adjustment

1) Set the stitch diat to the maximum value,

2) Loosen setscrews @ and @ in the feed drive eccentric cam.

3) Turn the handwheel to bring the needle bar in the upper dead
point.

4) Turn the feed drive eccentric cam by hand, while moving the
reverse feed control lever up or down, and stop it at the position
where the feed dog does not move. Then, tighten the setscrews.

& Thread tension will change.
o Stitch length error at high / low
speed will be deteriorated.

1) Perform the work after adjusting the horizontal feed timing.

2) Loosen two setscrews @ in the feed driving cam.

3) Set the stitch dial to the maximum value.

4} Turn the handwheel in the direction of operator, and align the top
point of the needle with the top surface of the throat plate.

5) Turn the feed driving cam, and align the top surface of the feed
dog with the top surface of the throat plate. Then, tighten the
setscrews.

© Stitch length error at high / low
speed will be deteriorated.

- 14 —




Standard Adjustment

3} Upper feed timing

Conditioné

o Feed amount should be the maximum.

© When the needle comes down and the top point of the needle is aligned with the top surface of the throat
plate, the walking foot is also aligned with the surface of the feed dog.

i

L l Ve Needle Upper feed cam setscrew @
Walking foot Top surface of throat plate Upper feed cam _
///; .
lr Feed dog
Throat plate
Fig. 27
Fig. 28 . o,
~ [9) NEEDLE SWAY
' Conditions
o Feed amount should be the maximum.
o Needle sway should be the minimum. Needle bar frame rod

Feed amount of needle

Increase wmessp- Decrease

Rock shaft crank

(Rear side of machine bed)
Feed rock shaft

Fig. 29

15—




Adjustment Procedures

Results of improper Adjustment |

1) Remove the side cover,

2) Set the stitch dial to the maximum value.

3} Loosen two setscrews @ in the upper feed cam.

4) Turn the handwheel in the direction of the operator to align the
top point of the needle with the top surface of the throat plate.

5) Turn the upper feed cam in the direction of the arrow to align the
bottom face of the walking foot with the top surface of the throat
plate. Then, tighten the setscrews.

If the timing is excessively advanced :

O Stitch tightness will be deteriorated.

O Stitching pitch will be shortened.

© Reverse feed motion wilt be applied
to the waiking foot.

If the timing is excessively retarded :
© S8litch tightness will be detericrated.
© Hangnail of needle thread will occur.
© Stitching pitch will be lengthened.

1) “Set the stitch dial to the maximum value.

2) Loosen setscrew @ in the needle feed connecting shaft, and move
-the needle bar frame rod.

3) Temporarily tighten the set nut, turn the handwheel, and check
the needle sway. Adjust the position of the needle bar frame rod
so that the needle sway becomes the minimum. Then, tighten the
set nut.

© Needle breakage will resutt.
o Stitch skipping will result.

— 186 —




Standard Adjustment , T

(10) NORMAL AND REVERSE FEED STITCHING PITCHES

Conditions
o Difference between the normal feed stitching pitch and the reverse feed stitching pitch is 0.2 mm or less
when the stitch dial is set fo “3".

Feed regulator Feed regulator setscrew

feed shaft
Reverse feed sha E-ring of feed regulator pin

6\1 'lncrease
o
s
— \ Marker dot
U Decrease
Tension spring
' L Feed regulator connecting rod
Fig. 30

(11) UPPER AND LOWER POSITIONS OF THE NEEDLE BAR FRAME

The respective clearances at the upper and lower positions of the needle bar frame and the needle bar are the
valués as given in the following table.

Table 7
[ Clearance 7 The section with * mark : Clearance is 0.15 mm
Needle bar asm, a b c or more when the needle bar is pushed from the
2-needle 0.2 mm or more 0.2 mm or more bottom at the highest point of the needie bar.
Single needle 0.2 mm or more 0.2-mm or more Setscrew @ Pushing direction
~ /_3_;) v
T D771,
Needle bar 1
fixing shaft Setscrew @
Needie bar Needle bar
connection frame shaft
i
(’_{ ¢ l/ \_L,_L a c Goes up @
=0 a —_—
i l ti t ' Adjusting
~_ Needle bar
i frame @ range
@ 1 o
2.needle Needle bar

Lower bushing

Single needle

Fig. 31

Comeiy

Fig. 32

- 17 -




Adjustment Procedures

Results of Improper Adjustment

1) Set the stitch dial to the maximum value.

2) Loosen two feed reguiator pin setscrews @ .

3) Move feed regulator pin @ in the direction of the arrow, and adjust
so that the difference between the normal feed stitching pitch and
the reverse feed stitching pitch is 0.2 mm or less. Then, fix it.

© Normal feed stitching pitch does not
agree with the reverse feed stitching
pitch.

Loosen two setscrews @ and @ in the needle bar frame shaft, and
turn the needle bar frame shaft counterclockwise while pushing the
needle bar frame shaft in the direction of the arrow. Then, the needle
bar frame goes up, and clearance “a” is decreased while clearance
“c” is increased.

When turning it clockwise, the clearances are reverse.

{Adjusting range is to such an extent that the slit of the needle bar
frame shaft becomes veriical.)

After the adjustment, tighten setscrews @ and @ to fix the needle
bar frame shaft.

© Defective organized split bar
mechanism will resuit.

- 18 —




Standard Adjustment

(12) DIMENSION OF THE NEEDLE STOP ADJUSTING SLIDE STUD (ASM.)

Assembling dimension of the needle stop adjusting slide stud (asm.) is 30.9 £ 6.1 mm.

L+ Needle stop adjusting screw

Needle stop adjusting screw nut

30.9 £ 0.1
—— Y
IR

i

Fig. 33

(13) POSITION OF THE CHANGING LEVER

Position of the changing lever is on the right side of the graduations.

Lever

Fig. 35

Fig. 34

- 19 ~
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Adjustment Procedures

Results of Improper Adjustment

1) Loosen the needle stop adjusting screw nut and adjust the length
of the needle stop adjusting slide stud {asm.). Then, fix it with the

nut.

© Various places related to the needle
bar frame components will be
affected, resulting in the defective
needie stop.

1) Turm counterclockwise nuts @ and @ attached to the ball joints,
.and tumn the adjusting shaft until the engraved marker line on the
tension base plate is aligned with the left side face of the changing

lever.

2) After the adjustment, tighten nuts € and @ so as not to rotate the

adjusting shaft.

C If the position of the changing lever
shifts, defective organized split
needle bar mechanism will result.




Standard Adjustment

(14) SAFETY DEVICE

Conditions

Q
4 1]

e
=il
@ \@é@
P

PLC-1690

o Sewing machine should run idle during operation.
o Agtuating torque of the safety device is 100 £ 10 kgfscm.

;«JJ

e

B
N

_—

-1

i

h~
».

Fig. 37
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Adjustment Procedures

Results of Improper Adjustment

If an extra load is applied to the hook driving shaft or the like, the
safety device will work, Once the safety device works, the hook will
not rotate even if you turn the handwheet.

1) How to reset the safety device
1. Remove the cause (hook clogged with thread or the like).
2. Pressing push-button @ mounted on the top surface of the

machine bed, strongly tum the handwheel in the reverse direction

of rotation.
3. The safety device is reset with a click.

2) Adjusting the releasing torque
Adjust the pressure of the safety device (when the device is hard to

work or easily works.) by turning the adjusting screw in the direction

of the arrow.

Direction A — Releasing torque is large.
Direction B — Releasing torque is small

When the torgue setting is high :
< Mook, hook driving shaft gear, etc.
will be damaged.

When the torque setting is low :
© Safety device easily works. As a
result, operation is hindered.

—-22




~ 3. STANDARD ADJUSTMENT OF THE ADDITIONAL UNITS

Standard Adjustment

(1) THREAD TRIMMER UNIT

1) Upper / lower position of the moving knife

Conditions |
© Clearance between the top surface of the bobbin case and the bottom face of the moving knife is 0.5 £ 0.1 mm.

Moving knife instaliing base

Fig. 38

(2) Position of the counter knife

1) Initial position (knife pressure)

5to 6 mm

Start of knife pressure

Fig. 39




Adjustment Procedures

Results of improper Adjustment

1) Loosen two setscrews @ in the moving knife installing base.

| 2) Move the moving knife installing base up or down so that the

clearance between the top surface of the bobbin case and the
bottern face of the moving knife is 0.5+ 0.1 mm.
3) After the adjustment, fighten the setscrews.

If the clearance is wider than the

specified value :

¢ Defective catching of needle and
bobbin threads wilt resuft.

if the clearance is narrower than the

specified value :

O There is no space where the thread
enters in between the moving knife
and the bobbin case. As a result,
defective thread cutting will result.

1) Initial position (knife pressure)

@ Loosen two setscrews @ in the counter knife installing base.

@ Tum moving knife @ by hand, and tighten setscrews €@ in the
counter knife installing base so that the position where counter
knife €@ and moving knife @ start coming in contact with each
otheris 5 to 6 mm.

(Caution) Reduce the knife pressure as low as possible to such

an extent that the needle and hobbin threads are cut
together.

2) Engagement of the blade faces of the moving knife and the
counter knife

¢ If the engagement of the blade faces of the moving kife and the
counter knife is not proper, thread cutting is dull, however high
the knife pressure may be. Make sure of the engagement of the
blade faces.

@ Slightly loosen counter knife setscrew €.

@ Move the counter knife with counter knife adjusting screws @,
and adjust the blade face.

@ After the adjustment, tighten setscrew @.

If the knife pressure is excessively high : .

© Blade sections of the counter knife
and the moving knife may be
damaged.

© Torque at the time of thread cutting
becomes large. As a result,
machine lock will result.

if the knife pressure is insufficient :
© Thread cutting will be dull.

If the engagement of the blade faces
of the moving knife and the counter
knife is not proper :

© Defective thread cutting will result.




Standard Adjustment

3) Position of the cam installing link stoppers (A) and (B)
Conditions
© The cam installing link stopper (B) should be in a position where it slightly comes in contact with the cam
roller shaft in the state that the cam roller comes in contact with face @ on the cam groove when the cam
groove on the thread trimmer cam is in the position of the straight section, '

O Clearance between cam installing link stopper (A) and the cam installing fink should be 0.1 to 0.15 mm when
the camn roller is in the aforementioned position.

Thread trimmer cam

To come in contact with each other

@ 1 / Cam installing link stopper (B)

Cam roller

Cam roller shaft

Fig. 41

0.1 to 0.5 mm

Cam installing link
stopper (A)

—

Link installing base Cam installing link (asm.)

To come in contact
with each other

Fig. 42




Adjustment Procedures

Resuits of Improper Adjustment

1) Loosen two setscrews @ in the cam installing link stopper (B).

2) Setthe clearance between the cam installing link stopper (A) and
the cam installing link to 0.1 to 0.15 mm.

3) In the state of step 2), adjust the position of the cam installing link
stopper (B} so that the cam roller shait slightly comes in contact
with the cam installing link stopper (B). Then, tighten setscrews

If the clearance is wider than the

specified value :

O Play of the moving knife in the
rocking directopn will be increased.

If the clearance is narrower than the

specified value ;

© The cam installing link does not
come off the thread trimmer cam,
and thread trimmer works at the
start of sewing resulting in breakage
of the cam installing link or machine
lock.

— 26—~




Standard Adjustment

4) Position of the thread trimmer cam and the thread trimming timing

- _ o
- 0\ Make clearance as small as

possible without contact.

Fig. 43 Fig. 44

Marker dot engraved on
Marker dot on  handwheel (green)
machine arm 0

\ i /e
i f1
t
|
ﬁ / M i |
I/ i . La n
1 ] i
| ) oy
X Machine arm || , ! !
{_ I LN E
0 - - [
. [
End of curve of groove '
: Fig. 46
? Belt cover
Push Cam roller
Cam roller should be in
Radius section which is
positioned in this side
. Groove on thread " 1 ond of curve of
Fig. 45 trimmer cam

groove,
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Adjustment Procedures - -

Results of improper Adjustment

1)

3}
4)

5)

6)

In the state that cam installing link stopper (B) @ comes in contact
with cam roller shaft @, move thread trimmer cam @ in the lateral
direction of hook driving shaft @ so that the clearance between
cam roller @ and face A of thread trimmer cam & should be as
small as possible without contact, and temporarily tighten setscrew
@ in the thread trimmer cam.

Fit hook driving shaft thrust collar @ to the right end face of thread
trimmer cam @, and securely tightn two secrews @ .

Loosen setscrew €.

Turn the handwheei until the marker dot on the machine arm is
aligned with the green marker dot engraved on the handwheel.
Fit cam roller & of cam installing link @ in the groove on thread
trimmer cam @ .

(Push cam installing link @ in the axial direction of cam installing
link shatft @ .) '
Tighten two setscrews @ in the state that cam roller € is aligned
with the Radius section which is positioned in this side from the
end of the curve on the groove of thread trimmer cam @ and that
the reller comes in contact with face A on the groove on the thread
trimmer cam, and fix thread trimmer cam @.

if the timing is excessively retarded :

© Thread trimming motion ¢annot be
released even at the upper stop
positioh.

If the timing is excessively advanced :

© The knife will fail to cut the thread.

—28-




~ Standard Adjustment

5) Position of the moving knife
Condition

© Biade section of the moving knife should be aligned with the blade section of the counter knife when the

marker dot engraved on the machine arm is aligned with the marker dot (red) engraved on the handwheel.

Marker dot on
Marker dot on handwheel {red)
_machine arm " Handwheel

[ e ¥
ey
i
IS4TIR
L
1
Machine arm I: b
ac -._}\_L+
il
b
l
Beit cover
Fig. 49
Fig. 48 9

6) Clamp spting

Fig. 50




Adjustment Procedures

Results of Improper Adjustment

1) Loosen setscrew @ in the driving arm (left) and setscrew @ in
the driving arm (right}).

2) Actuate the thread trimmer by hand, and align the marker dot
engraved on the machine arm with the red marker dot engraved
on the handwheel.

3) Move moving knife € until it comes to the position where the
biade section of counter knife € is aligned with the blade section
of moving knife @ .

4) Slightly turn the driving arm (right) in the direction of the arrow,
and tighten setscrew @. Then, tighten setscrew @ 'in the driving
arm {left)

5) Actuate the thread trimmer by hand, and make sure of the
alignment of the biade sections.

(Test report) .
Timing of the alignment of the blade sections will change in case
where either the thread is placed or the thread is not placed.

It is effective to advance the timing of the alignment of the blade
sections if the moving knife does not fully return to its home position.

If the timing is excessively advanced :

O The bobbin case opening lever will
come in contact with the moving
knife when the moving knife
advances.

o Length of the needle thread
remaining will be decreased.

If the tirﬁing is excessively retarded :
o The knife will fail to cut the thread.

1 ‘Sligntly loosen setscrew @ in the ounter knife.

2) Slide clamp spring @ to the right or left to provide a clearance of
1.5 to 1.7 mm between the clamp spring and moving knife €.

3) After the adjustment, tighten setscrew @ .

(Caution) Adjust so that the bottom face of the moving knife
does not come in contact with the clamp spring.

/ Moving knife
=

ﬁx

Clamp spring

Clearance
(0.2 to 0.3 mm)

it the clearance is wider than the

specified value :

o Defective clamping or stitch
skipping at the start of sewing will
result. '

If the clearance is narrower than the

specified value :

© Clamp pressure is excessivly
applied and deformation of the
clamp spring or the fike will occur.

—-30~




" Standard Adjustment

7} Position of the thread trimmer solenoid

Conditions
o When the thread trimmer solenoid is turned OFF.

o Clearance between the left end face of the thread trimmer cam and the end face of the pressing plate driving
screw should be 0.8 to 1.2 mm. )

© (Note 2)

I

™ Thread trimmer solenoid

Vd:
QQJE

Do not break
down if possible,

I

Hook driving shaft
Cam installing link (asm.) 0.8to1.2 mm
Fig. 52
8) Position of the reverse feed solenoid
—3-/ o Reverse feed
/ solenoid
Solenoid installing plate
T ! £
Reverse feed forked link E
installing base e
T+3
Push  goverse feed / i
control lever 178k =
Plunger
,.- : Residual plate

Reverse feed forked link

Reverse feed rod

Conditions
Reverse feed < Feed amount : Maximum
¢connecting arm o Clearance between the reverse feed solenoid and the

plunger residual plate is 0.5 to 1 mm when the reverse
feed control lever is pushed until it stops.

Fig. 53
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Adjustment Procedures

‘Results of Improper Adjustment

1) Loosen two setscrews @ in the cam instaliing link pressing piat
(asm.) @. .

2) Move cam installing link pressing plate @ so that the clearance
between the left end face of thread trimmer cam @ and pressing
plate driving screw @ is 0.8 to 1.2 mm, and tighten setscrews @

{Note) 1. Determine the position of cam installing link pressing
plate (asm.) so that cam installing link pressing plate
© is parallel to the left end face of thread trimmer cam
O. _

2. When replacing parts of cam installing link pressing
plate {asm.} @, assemble the parts without contact
by moving the pressing plate shaft and the plunger in
the axial direction at the desired position in 360
degrees,

If the clearance is wider than the
specifed value :
o The knife will fail o cut the thread.

if the clearance is narrower than the

specified value :

@ Thread trimmer continually works
resulting in the damage of the
combonents.

1) Set the stitch dial to the maximum value.

2) Loosen setscrews @ in the solenoid installing plate.

3) Push the reverse feed control lever until it stops, move the solenoid
installing plate up and down, and fix the clearance between the
residual plate attached to the plunger and the inside of the reverse
feed solencid to 0.5 to 1 mm.

it the clearance is wider than the

specified value :

© Magnetism of the magret will be
reduced. As a result, the reverse
feed may not be actuated.

If the clearance is narrower than the

specified value :

o Stitch length in reverse feed
stitching will be shortened.
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Standard Adjustment

9) Adjusting the height of the auto lifter

‘D ~ 2 i\
-

] A
oE

Fig. 54

10) installing the synchfonizer

Fig. 56

Fig. 55




Adjustment Procedures

Results of improper Adiustment

1} Loosen setscrew @ in the cylinder arm.

2) Tum cylinder arm shaft @ clockwise with a screwdriver to decrease
the height of the presser lifter, and turn it counterclockwise to
increase the height of the presser lifter.

3) After the adjustment, tighten setscrew 6.

1) Install synchronizer support @ to belt cover € with attaching
screws @ .

2) Instail the synchronizer with setscrews @ so that marker line @
engraved on synchronizer @ is aligned with marker dot @
engraved on the handwheel.

(Note) If the instatling position of the synchronizer is not proper,
upper / lower stop position will be retarded or advanced.
Perform the work so that the position is not shifted.

If the stop position is retarded :

© Needie comes down at the upper
stop position. As a resuit, the needle
may pierce the sewn product.

© When drawing out the sewn
product, the top point of the needie
may be caught in the sewn product.

If the stop position is advanced :
© The knife will fail to cut the thread.




" 4. PLACES WHERE LOCK-TITE PAINT IS USED

Following parts are fixed by LOCK-TITE paint. -

When disassemnbled these pars, be sure to wash the painted portions using a paint thinner and dry up the parts.
Then, assemble them applying LOCK-TITE paint.

If it is hard to remove the parts which have been fixed using LOCK-TITE paint, heat it using a torch lamp or the like
to help remove the parts.

{Note) It is advisabie not to break down the parts if possible.

Table 8
Na Portions to be applied with LOCK-TITE Part No. LOCK-TITE No.
1 | Safety clutch spring hinge screw and safety clutch hook hinge screw | SD0840322TP LOCK-TITE #242
2 | Upper feed connecting link hinge screw and L-shaped link hinge screw | 21048707 LOCK-TITE #638
3 | Feed lever square block hinge screw SD07910518P LOCK-TITE #242
4 | Feed lever square block hinge screw {PLC-1690) SDO780433TP LOCK-TITE #242
5 | Knee lifter side bar pin ' GAK88040000 LOCK-TITE #242
6 | Needle bar rock shaft front crank stud B1410771000 LOCK-TITE #242
5. CONSUMABLE PARTS LIST
Table 9
Part No. Description Remarks
23025059 Hook with cap {asm.) for thread trimmer | For PLC-1610-7, PLC-1660-7
23027055 Hook with cap {asm.) For PLC-1610, PLC-1660
23028053 Hook with cap {(asm.) For PLC-1660L
23039159 Hook with cap (asm.) For PLC-1690
2302905 Hook with cap (asm.) for spiit needle For PLC-1665
D9117141E00: Bobbin
B9117201000 © ° Bobbin For PLC-1690
23005804 Moving knife _
23005903 ' : Counter knife For PLC-1610-7, PLC-1660-7
23006000 . Clamp spring
22603708 Felt
Needle

R
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8. TABLE OF EXCHANGING GAUGE PARTS FOR RESPECTIVE MODELS
(1) PLC-1660, PLC-1660L, PLC-1660-7

Table 10
1 2 3 4 5
PLC-1660-7 O O o
PLC-1660 O O o
PLC-1660L O
THROAT PLATE
AUGE _
NEEDLE GAUG THROAT PLATE FOR LOWER TAPE FEED
SiZE ATTACHING
©
. B24 2.4
{ o0
I A 3 o E:
—I—.—- 1O} Mk TEH 55
Stitch length : 6 mm | Stitch length Stitch length : 6 mm
mm 110 mm
8 230-15100 . 230-15367 . 230-20100 . 230-20308
10 230-15001 230-16108 230-15258 230-20001 230-20209
6 7 8 9 10 11
O O O o
O O O C
C O O C o
FEED NEEDLE CLAMP FEED FOOT ASM. PRESSER FOOT | THROAT FLATE
ASM. - ASM. HOLDER
. 35 I 7
n |2]
) i
o3
- 230-17650 107-83256 . 230-18757 230-17007
230-20407 230-17551 107-83355 230-22551 230-18658 230-15900
(Note) 1. Needle gauge sizes other than those described in the above table can be received as the

special order parts.
The range of the possible sizes is 3 to 20 mm.
2. The width of the tape for the throat plate for lower tape attaching is 12 mm when the needle
-gauge size is 8 mm and 14 mm when the size is 10 mm.




' (2)PLC-1665

Table 11
1 2 3 4 5
THROAT PLATE
NEEDLE GAUGE NEEDLE CLAMP | NEEDLE CLAMP
7E THROAT PLATE |FOR LOWER TAPE FEED RIGHT ASM
S ATTACHING LEFT ASM. -
© 2.4
w0
‘6 H ;-
[O]
mm .
8 '230-15100 230-15357 230-20308 B1402-526-HALA | B1402-526-HARA
9.5 230-15001 . 230-20506 B1402-526-KALA | B1402-526-KARA
10 230-15001 230-15258 £30-20209 230-23856 230-21355
3 7 8 4
NEEDLE FOOT | PRESSER FOOT [THROAT PLATE
ASM. ASM HOLDER
P
107-83256 230-18757 230-17007
230-22650 230-18658 230-16900
107-83355 230-18658 230-16900

{(Note) 1. Needle gauge sizes other than those described in the above table can be received as the

special order parts.
The range of the possible sizes is 4 to 12 mm.

2. The width of the tape for the throat plate for Jower tape attaching is 12 mm when the needie
gauge size is 8 mm and 14 mm when the size is 10 mm. '




(3)PLC-1610, PLC-1610-7

Table 12

Description |

PRESSER FOOT

! THROAT PLATE FEED FEED PLATE ASM,
Class : ASM
024
Standard 230-30000 230-31008 230-33053 230-32055

THROAT PLATE HOLDER ASM.

A B
a D
- (@) g) OE
) il
T 1
I
230-09251 230-09350
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9. DRAWING OF THE TABLE

(1) Slant table

5315

. 230
% O 24 depth 35 30
. £ 4
4 - 3.4 on the battom suriece, gapth 20 o I@AI
100 : (Dl 2 hote a1 the tima of satup.) E | 8 18 driftesd hole
wstailing position of Slopper tor drawer. — - .
{on the reverse side)
N (A1 the lima of Instalting drawerh . —
1 =
h@ ,
1
nl
.4:3 Actal laagth) 1 10 m_ 1|
ﬁ d 10 (Acteal tength} “ ]
l P S o _..r“|I
O r | & ]
11 [} | -1
el
333 5 7.5 11
ks L I_ {
g g - 3 -
i = B i
_ |
i 1 < 1 !
o K
Tt O N % =
ﬁmm.,m. —
o . -
7] 523 200 L
; ; g
T oy w_._ﬂt:: SFSOPTOONE  TYYETeOT AROOSE, AVITOT sxepeDaenn _E_E:_mw:Et._.EE_Em._EFELE.. ey - %] ﬁ_ . =
& T Bl M..
T
. s @ 3 N M
S0 : 500 30 309 125 a0 2- 8 34 on the botiom surace,
segth 10 {Drill a hole =t the timw § -
of sal-up of powar switch.} 40
X=X
L C —1 [ 1 5

Secloa @ rubber cushlan  Sectlon 8 rubber cushion
installing drawing far imatalling drawing for
refarence reterance
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