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To avoid improper handling and use of the motor, which 
may cause trouble or shorten its service life, read this manual 

carefully. 

Please keep this manual for future references. 

CAUTION: Static electricity will damage some electronic 
components in the control box. Refer service 
of circuit boards to qualified electronic service 
personnel. 
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ll:CODE·~ ----~--

2-1. Motor 

U4053607 -01 

E Suffix code 
Voltage code 
Frequency code 
Phase code 

'--------Horse-power code 
'---------Series code 

-TABLE 6 
5 
4 
3 
2 

TABLE 1• Seriescode TABLE 2 Horse-power code 

4 Pole 1750rpm motor 2 1/2 HP 
2 Pole 3450rpm motor 3 1/3 HP 

4 1/4 HP 
5 3/4 HP 

TABLE 3 Phase code TABLE 4• Frequency code 

1 I Smgle phase 
3 Three phase 

5 50 Hz 
6 60Hz 
7 50/60Hz 

TABLE 5 Voltage code TABLE6. Suffixcode 
Belt tightener Lamp tap 

62 115 v 01 
~f-_0__7 220 v) 02 

08 2'm\l_ _.03. 
10 110/220 V Dual voltage 07 
17 220/380 V Dual voltage 08 
26 415 v 
27 380 v 
28 460 v 

2-2. Control box 

NC8122407 
- Function code 1T --r'---Voltage code 

Series code (Machine class) 

TABLE 7 Series code 
r\ vt 
2.~ 
2..3 

~t 
~ 

-~ 591 machine 
~ General purpose (Function 01 -[4-4 211/212 machine - 'l'Q. 457 machine 

TABLE 8 Function code 

01 2 positioning only 
02 2 pos . UTT, Wiper 

I 
only) I 

J 
J 

USA type 
DIN type 
DIN type 
USA type 
USA type 

·TABLE5 
_TABLE 8 
TABLE7 

- t-mJ 2 pos., UTT, Wiper, Presser foot lift. Manual back tack 
;:-' 04 03 type plus switch box P/N 411872-001 '!d s ( 

6V 
6V 

12 v 
6V 
6V 

. 

14 03 type plus switch box PIN 411872-002 :;X;< <) 2-- -
24 03 type plus switch box P/N 411872-003 . to/ SJ --

,, 

U L approved I 
I 
I 

CSA approved I 
w/switch I 
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3-3 Installation of optional switch box 
Install the switch box on the thread stand by using the mounting braket. As shown in fig. 6, 
adjust the position of the switch box where most convenient for the operations. 

fig. 6 

NOTE: 

fig. 7 

Thread stand 

Attach the connector of the selector panel to the control box using the following 
method. (fig. 7) 
(1) Cut the protective cap P along with a dotted line on the Control Box. 
(2) Push retaining fingers outward and insert the connector of the switch box. 

Projection on connector must face downward. 
(3) Push retaining finger toward connector to lock securely. 
(4) Run the lead cable from connector in such manner that any strain on the con

nector is definitely avoided. 

Connector 
Protecttve cap P 

N.G. O.t::. 

3-4 Installation of Knee Switch (211/212 machines) 
The knee switch is placed so that the operator's right knee falls between it and the knee presser 
foot lift. Locate the switch and bracket as shown in figure 6 so that the operator can convenient
ly operate both presser foot lift and the separate knee switch without excessive movement of 
her knee. Secure switch bracket to underside of table with screws provided. 

fig. 8 

SCREW ADJUSTMENT FOR CON
VERTING TWO POSITION UNITS 
INTO SINGLE POSITION UNIT_ 
TO OPERATE UP AND TRIM----.L. 
WITH THE TREADLE. BACK 
OUT THIS SCREW UNTIL THE 
SWITCH IS ACTUATED. 
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211/212 mach1ne 

Power supply ~ ~Clutch/Brake 

Foot L1ft sw. 11 I 121, Foot L1ft sol. 131 141 
Synchron1zer 

Back Tack sw 11 I 121. Back Tack sol 131 141 

Needle up sw. 11 I 121. Trrm. sol 131 141 

Sw1tch for Trrmmer 

457 mach1ne 

' Tension release sol. 11 I 121. Needle up sw 131 141. 
~ Back Tack sw 151 161 Synchron1zer 

~Back Tack sol 11 I 121. Trim. sol 131 141 

~ Foot L1ft sw. 11 I 121. Foot L1ft sol 131 141 

Needle down signal 

NOTE: As for the details of each respective connection, please see"BLOCK DIAGRAMS" 

4-4 Synchronizer con'nections 
Before starting operation. insert the synchronizer connector into the corresponding receptacle 
on the connector panel. 

4-5 Connections of the lighting fixture 
Two black wires are provided for 6 Volt 20 Watt lighting fixture in the end cover of the motor. 
Please connect properly when it will be needed. 
IMPORTANT: 
USE LAMP ASSEMBLY CERTIFIED FOR USE WITH SEWING MACHINES ONLY. LAMP 
CONNECTIONS HAVE FULL SUPPLY LINE VOLTAGE TO GROUND. MINIMUM CIRCUIT 
CAPACITY OF CONDUCTORS 15 AMPS. TO AVOID ELECTRIC SHOCK AND SHORT 
CIRCUITING, THESE LAMP WIRES MUST BE INDIVIDUALLY AND SECURELY INSU
LATED AFTER CONNECTING TO THE LAMP ASSEMBLY. 

4-6 Changing the primary taps of the transformer used in 220V - 240V control box 
The transformer which is located in the control box has the four taps ( 190V -208V -220V-
240V). The factory sets the tap at rated nameplate voltage. 
Before starting operation, check your power supply and if necessary. change the connection 
to the proper tap by turning the voltage selector installed on the control box. 

fig. 11 

Voltage selecter switch 

Control box 

I 
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5-6 AUTOMATIC BACK TACKING (Function code of Control Box 04, 14 and 24) 
1) Back-tack patterns 

These patterns can be selected by manipulating the back-tack switches. Fig. 16 below shows 
the respective switch positions for the back-tacks at the start and end of sewing. 
a) No back tacking 
b) Single back tacking 
c) Double back tacking 
d) Quadruple back tacking 

fig. 16 BACK TACK 

&-U I I 
J Start 

w, v, }, 
I I I 

M !\ ~ 

~ l End 

2) Pre-setting the stitches of back tacking 
The number of stitches for each segment (A, B, C and 0) of the back tacking can be ad
justed from 0 to 9 by the stitch counter switches shown on Fig. 17. If it is desired to 
increase the number of stitches, push the lower button to the required number. When 
decreasing the number of stitches, push the upper button. 

fig. 17 

5-7 LINE TACKING 

fig. 18 

STITCH STITCH 

~~ ©~ ·:&·~ ©~ 
138 88 BB 138 

[!][!] rnrn rnrn ~rn 
IE IE l!lli! l!l!B {!][!! 

y ~ 
Funct1on code 14 

Funct1on code. 

(Function code of Control Box 14) 

1) Switch for I i ne tacking operation 

..f!., 
1313 

[ID[]J 
ffili! 

~ 
24 

A+C 

B+C~:O 
The line tacking can be selected as follows. 

e I 

' 

F unct1on code 14 

Push the switch to the upper position as indicated at left, 
when the I ine tacking is required. 

2) Pre-setting the stitches of line tacking 
The number of stitches of each segment in the forward sewing mode can be adjusted by the 
the stitch counters A and C from 1 to 18 stitches. (Simply add the numbers A and C) 
The number of stitches of each segment for the reverse sewing mode can be adjusted by the 
stitch counters Band C same way as above. 
The repeat times can be adjusted by stitch counter 0 from 1 to 9. 
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2) Details of pattern sew1ng 
a) Pattern 1 (Normal sewing) 

I By pressing the pedal down, the machine will 
start the sewing with start back tack (SBT) 
as the selection of SBT 

II During the free sewing, by releasing the pedal 
to the nutral, the machine stops at the first 
needle position and by heeling back the pedal 
to the intermediate position, Foot Lift ( FT) 
wi II be operated. 

ill By heeling back the pedal fully, the machine 
performs the thread trimming (TRIM) with 
end back tacking (EBT) as the selection of 
EBT. 

b) Pattern 2 (Basic stitch counting - one segment 
only) 
I By pressing the pedal down, the mach1ne 

will start the stitch count sewing (G) with 
SBT as the selection of SBT. As long as the 
pedal is kept to be pressed down, the machine 
will continue the stitch counting and com
plete the pattern sewing with TRIM and/or 
EBT 

II Except the E BT period, operator can stop the 
machine anytime by releasing the pedal to the 
neutral and can do TRIM w1thout EBT re
gardless the EBT selection 

c) Pattern 3 (Combination of pattern 1 and 2) 
I Same as Pattern 2 by the point ® . 
II When the machine completed the pattern to 

the point ® , the machine will stop at the 
first needle position and F L goes up and stays 
up for 12 seconds or until treadle is returned 
to neutral and pressed down aga1n for pivot
ing the materials If longer F L is necessary, 
heel the pedal back to the intermediate 
position. 

ill Same as Pattern 1 after the point ® 
IV See "Note" in Pattern 6, 7, 8 for the fine 

adjustment of the length of "G ". 

I . 
1 f•g. 22 
i 

1 fig. 23 

i 
I 

i 
I 

I 

' 
' 

o/\: 
I , ' 

/ c~ 
X 

B 
A 

D 
c L __ __ 

fig. 24 

o/\ \ 
( c\ 

X 

d) Pattern 4 (Repeat of pattern 2) 1 fig. 25 
I This pattern is the repeat of pattern 2. Oper

ator can repeat as many as she/he wants. 
II The differences are; 

i) At the point of ® , to continue the pat
tern, the pedal has to be released to the 
neutral once and pressed down again. 

ii) To finish the pattern with TRIM and/or 
EBT, the pedal has to be heeled back at 
the point® 

iii)To operate FLat the point of ® , the 
pedal has to be heeled back to the inter
mediate position. 

ill See "Note" in pattern 6, 7, 8 for the fine 
adjustment of the length of "G". 

' 

i 

A B G 

G 

® 

01® 
C G 

X @ 

L __ _ 
NOTE: 

1 ) 
2) 

In Pattern 2, 3 and 4, 
If the stitch counter G is set to "zero", the sewing will not be started. 
If the pedal is heeled back fully before completing the G, TRIM is immediately 
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fig. 28 
SW3 

~ 
L;==j 

SW3-2 OFF Option 1 
SW3-2 ON Option 2 
SW3-1 . Not used 

Opt1on 1 Automatic fin1sh of pattern sev.,ng w1th TRIM and/or END BACK 
TACK same as pattern 2. 

Option 2 Free sew1ng and TRIM and/or END BACK TACK by heel1ng the pedal 
same as pattern 3. 

4) Fine adjustment of the length of each stitch counting seam 
The length of each seam of stitch counting can be adjusted as follows; 

a) Case 1: If the performed seam by the stitch counting is shorter than required. 
push the switch for manual needle up positioning (MNU-SW) momentari
ly which is located on the switch box. Then, the machine performs ONE 
stitch foreward at the low speed. (Fig. 29) 

fig. 29 

b) Case 2: 

fig. 30 

Forward 
adJustment 

MNU-SW 

If the performed seam is longer than required, use the switch for manual 
back tack (MBT-SW) to adjust the length, which is mounted on the sew
ing machine. In this case the machine performs ONE stitch backward at 
low speed. (Fig. 30) 

~ 
' I 

E 

adjustment 

NOTE: 1) If the adjustment for more than ONE stitch is necessary, repeat above until the 
required length will be performed. 

2) In this mode, both switches (MNU, MBT) function in different way from their 

own functions. 
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16 ADJUSTMENTS 
CAUTION: NEVER MAKE ANY FOLLOWING ADJUSTMENTS WITH "POWER ON" AS IT 

CAN CAUSE SEVERE PHYSICAL INJURY TO HANDS, ARMS, ETC. 

6-1. Adjustment of clutch air gap 
A) Turn the adjustment screw counterclock

wise at ·least two turns, until the output 
shaft will not turn freely any longer. 

B) Turn the adjustment screw clockwise 
carefully until the shaft just begins to 
rotate by hand (At this point, the clutch 
air gap is zero). Continue to turn the 
adjustment screw 120° clockwise. (8 
steps of ratchet). 

6-2. Adjustment of needle stop positions 

fig. 32 
Clutch end cowr 

At factory this is pre-adjusted; however, if necessary, readjust the needle stop positions by 
turning the reflection plates of the synchronizer as described below. 

NOTE: While readjusting the positions, trimmer and wiper solenoids should be disconnected. 
Do not touch the reflecting portions of the reflecting plates. 

(457 machine) 
A) Turn the sewing machine manually into the "needle down" position. 

(Make sure the direction of rotation is correct) 
B) Remove the cover from the synchronizer. (Remove the screw A) 
C) Loosen the screw B. (Do not remove the screw B) 
D) Turn the reflection plate A so that the adjusting tab of plate A will be located at uppermost 

position. 
E) Turn the sewing machine to the "needle up" position. 
F) Make the same adjustment of the reflection plate B for "needle up" position. 
G) Tighten the screw B. 
H) Replace the cover on the synchronizer. 

fig. 33 Adjusting tab A 

AdjuSting tab B 

To make fine adjustments follow the preceding instructions and ... 
A) Operate the sewing machine with the foot treadle. 
B) Press the treadle forward and release. 
C) Make sure the sewing machine is in the "needle down" position. 
D) Correct for the required needle position by turning the adjusting tab A. 
E) Heel the treadle. (Needle stops in the up position.) 
F) Correct for the required position by turning the adjusting tab B. 
G) Finally tighten the screw Band install the synchronizer over. 

CAUTION: DO NOT TOUCH THE SYNCHRONIZER REFLECTION PLATES OR OTHER 
ROTATING PARTS WHILE THE SEWING MACHINE IS OPERATING. RE
MEMBER THAT FINE ADJUSTMENT IS CHECKED WITH POWER ON. 
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6-3. Regulating the force required to operate the foot treadle 
A) Downward force ,---------------------, 

Relocate the position of the hooked end A fig. 36 

of the lever spring. The force is reduced 
as this end is moved closer to the lever 
fulcrum. Also when position of the treadle 
pitmanrod is moved from preferred position 
E to position F force needle is reduced. 

8) Heeling-back force 
Adjust this force with screw C. 
(NOTE. Nut 8 serves to lock screw C) 
This amount of force is indicated at window 
D. 
The position marked on window. D is the 
position to which the force was preadjusted 
at factory. 

c 

6-4. Adjustment of the maximum speed and back tacking speed 
A) Maximum speed 

The rotary control "MAX" to adjust the maximum speed is mounted behind the rubber cap 
located at the front of the control box as shown on Fig. 37. At the factory, it is adjusted to 
the highest speed (Synchronous speed), if necessary, remove the rubber cap and then carefully 
turn this rotary control counter-clock wise, using a small screw driver. 
The operating speed is adjustable from the maximum synchronous speed to the lowest speed 
(ordinarily 200 RPM) in about 200 RPM steps. The lower speed is convenient for the training 
the beginner. However, the longer the use of the lowest speeds, the shorter the life of the 
clutch and brake linings. 

B) Back-tacking speed 
The rotary control "8T" to adjust the back tacking speed is mounted on the printed circuit 
board which is located in the modular shown in fig. 37. At the factory it is adjusted to 1,500 
RPM for 591 machine, 1,000 RPM for 211/212 machine and 1,400 RPM for 457 machine. 
When speed adjustment is required for controlled back tacking, adjust following these instruc
tions: 
a) Remove the screws. (4 pes) 
b) Pull the handles of the module till the position at which the module can be hung by the 

hook. 
c) Adjust to get required back tacking speed by turning the control "BT" with small screw 

driver. 
The back tacking speed is adjustable from its lowest speed (ordinarily 200 RPM) to approxi
mately 3200 RPM in about 200 RPM steps. 

fig. 37 Module Hook 

Rotary control "BT" 

Screw Rotary control ''MAX'' Handle 

NOTE: a) All rotary controls are of the "click" type. When making adjustments, be certain 
that they click into position. 

b) Do not touch the "POS" rotary control on the printed board. This adjusts the 
minimum speed and cutting speed: these are previously adjusted at the factory to 
suit the characteristics of specific modes of sewing machines. 
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C) Application of coating to lining surfaces 
a) Squeeze an amount equal to about 2 match heads from the tube and apply to the lining 

surface of either the clutch or brake in 8 places. 
NOTE: Be ·careful not to apply too much, because this may cause a malfunction of accurate 

stopping, also the motor might not operate even when power is turned on. 
b) Firmly press the uncoated lining surface against the coated surface. 
c) Rotate the moving discs against each other. 
d) Clean away any excess which squeezes out between the lining surfaces. 

fig. 40 

0) Application to clutch shaft 
Clean away any waste or lint adhering to the splines 
of the clutch shaft, and apply the material evenly. 

E) Motor assembly 

fig. 41 

Assemble the motor in the opposite order of disassembly. 
F) Break-in operation 

Perform a break-in operation soon after application of coating to the lining surfaces. 
a) Switch on the motor. 
b) After the motor is operating normally. perform the break-in operation by operating the 

treadle at least 100 times. 
NOTE: If too much material is applied to the lining surfaces the motor might not operate 

even when power is turned on. If this happens, remove excessive material from the 
friction disc surfaces. 
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1/:fROW TO CHECK THE DRIVE UNIT 
In case the trouble, proceed as follovvs: 
1) Switch off the motor. 
2) Pull out all connectors, then reinsert them. 
3) Recheck to determine whether problems have been eliminated 

TROUBLESHOOTING 

PROBLEM I PROBABLE CAUSE CORRECTIVE ACTION I 

I 
Power supply cord (plug, protection Correct connection in accordance 

I 
Motor does not switch) not properly connected. with Instruction. 

I 

start when turning i Power supply cord (plug, cord, Replace defective part. 
main switch on. protection switch) defective. 

Motor winding defective. Replace motor. 

Plug for synchronizer, clutch, or Replace defective part or 
clutch cord defective; connection repair connections respectively. 
in plug for clutch interrupted. 

Plug for synchronizer or clutch & Plug in. 
brake .not 1nserted. 

Power supply cord (plug, cord) Replace defective part, 

Motor runs, but for control box defective, or or plug in. 

when activating plug not inserted. 

sewing machine Fuse or protector in control box Check fuse or protector in 
treadle, the open. control box. 
machine does not 

Clutch & brake air gap too narrow. Adjust air gap in accordance start. 
or after a long time of use, clutch with Instructions. 
lining worn qown or defective. If necessary, replace clutch and 

I brake discs. 
I 

I Control box defective. 1) Replace module. 
I 2) Replace speed control 
I lever assembly. 

I 3) Replace control box. 

i Voltage too low. Have power supply checked. 
I 
I 

Machine or devices (e.g. thread Repair machine or devices. I 
i Motor decreases trimmer) binding or seized. 

I speed Control box defective. 1) Replace module. 

I considerably or 2) Replace speed control 
i stops entirely. lever assembly. 

l 3) Replace control box. 

Air passages within motor and Clean air passages in motor and 
clutch filled with lint or debris. clutch. 

Machine or devices (e.g. thread Repair machine or devices. 
trimmer) binding or seized. 

Brake air gap too narrow. Adjust brake air gap in I 
I 

accordance with instructions. j 
Motor overheats. Clutch and/or brake coil defective. Replace defective parts. I 

Motor winding defective. Replace motor. 

Control box defective. 1) Replace module. 
2) Replace speed control i 

lever assembly. 

l 3) Replace control box. 

Three phase motor operating Check main power supply. 

! only on two phases. 

Once main switch 
Machine treadle is jammed or Replace or repair treadle. 

turned on 
actuates by own weight. Check force of speed control spring. 

machine operates Clutch air gap too narrow. Adjust clutch air gap in 
without treadle 

I accordance with instructions. i 
being actuated. I Control box defective. I 1 ) Replace module. I 
Stop is only 

I 
2) Replace speed control 

possible by lever assembly. 
turning switch off. 3) Replace control box. 
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/ 
l'-J DIMENSIONS 

22 

9-1 MOTOR 

59 
12 321 

ldf"1D wtre 

i. 9213621 
I 

107 514 231 I 

217 518 561 

9-2 SYNCHRONIZER 

17 481 

~- _____ _4121_1_2_221__ - t ---------..1 
I 404115911 I 1\ 
1---------- ------ I 57 ____,I 
i : 12 241) ' 

: r-. 

Sear 

Thrs co~d connec!or '5 
nor avar 1 able +or Nor•e, Ai'lerrca 

Narne plate 

, I 

~ 
10 911 

I 
I 

I 
r· 
I 
I 
I 
I 
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lJ.(j BLOCK DIAGRAMS 
- - ~ - ---~ -------
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457 machine 
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PARTS FOR 491 D200 210 3QQ,31 0 318GB MACHINES 
WHICH DIFFER FROM 4910200 300 30BGA MACHINES 

* 542612-001 . "C 24\ 
* 542612 .. 002 30 .. 

* 5-t25J3 

*543435 

* 544821 5433!>4 ~ I : I 

&~~~/'I 504051~;? ~ 8 , 1 j 

-,~:~ 
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001 

~8572 ~ 
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v--- -----.,! 
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-~~~ 

c~ 
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~\ 
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APPENDIX B 

Remari<s (2) phasa 

F-1 

F-2 

F-3 

F-4 

F-5 
F-6 
F-7 

F-8 
F-9 
F-10 

pole 

2 

2 
2 

2 

2 

2 
2 

2 
2 
2 

Frame ass'y 

Output 
(HP) 

1/2 

1/2 

1/2 

1/2 

3/4 
3/4 

3/4 

3/4 
3/4 
3/4 

Voltage 
(V) 

115 

220 

240 

110/220 

115 

115 

220 
220 
220 
240 

Frequency 
(Hz) 

50/60 

50 

50/60 

50/60 

60 

50/60 
50/60 

50 
50 

50/60 

Lamp volt8ge 
(V) 

6 
6 
6 

6 

6 

6 
6 
6 

12 

6 

Connection 

Connector 

Connector 

Connector 

Terminal 

Terminal 

Connector 
Connector 
Terminal 
Terminal 

Connector 

F-12 2 3/4 240 50 6 Terminal 

DIN 
DIN 

DIN 
DIN __cF_-_:_1.::_3 _________ _::2:;__ __ -=3/4 ----=2~40 50 12 Terminal 

F-14 2 3/4 240 ----5D--------------=c-o·n--n-ec_t_o_r _______ _ 

F-15 2 3/4 115 60 6 Terminal U L type 

F-16 2 3/4 11 5 60 6 Terminal CSA type 
_F ___ 1_9 __________ 2 ___ -:3c-/ __ 4_ 240 50 6 (Lamp coil) Connector 

F-21 4 1 /2 11 5 50/60 6 Connector 
-F---2-2 __________ 4~---1--/~2- 115 --~6~0-------~6--=------=Terminal 

F-23 4 1 /2 220 50/60=:--------:o6=---- ---C""o_n_n_ec_t_o_r -------

F-24 4 1/2 220 50 6 Terminal Dl N 
_F ___ 2_5 ____ -,---_____ 4:-----1:-/c:2---2-20 50 12 Term in_a_l -----0~1 N---

~F~-~2~6-----~------4:------1~/c:2---240 50~/~60~-----~6-----~C~o-n_n_e-ct_o_r ______ _ 

F-27 4 1/2 240 50 6 Terminal Dl N 
-------- - ----------------:-=---------=-~----=---:-c---

F-28 4 1/2 240 50 12 Terminal DIN 
-------------------

F-30 4 1/2 240 50 Connector 

F-31 _4 ___ 1/2 110/220 50/60 6 Terminal 

F-32 ______ 4 ____ 1_:_/2=-- 115 ___ 6_0 ________ 6 _________ l""~rminal U L type 

F-33 _4 ___ 1/2 1_1_5___ 60 _____ 6 T_e_rm_in_a_I ____ C_S_A_t__:_y_:_pe_ 
F-35 1 4 1 /2 240 50 6 (Lamp coil) Connector 

F-41 3 2 1/2 220/380 50/60 6 Terminal 
__ F~--4~2:;__ ____ 3 _____ ~2'-----1~/_2_----38o ____ 5~0~/~60~-----~~---=--~6~-------c~o-n_n_e_c_to_r _______ _ 

__ F~---'4~3 ____ _::_3 ____ -~2 ____ 1-'-/2=----4_1 5 50/60 6 Connector 
F-44 3 2 3/4 220 50/60 6 Connector 

----- --- ---------
F-45 3 2 3/4 220 6_0 _______ 6_ Terminal 

F-46 3 --=2=--___ 3::.:/_4 __ __::22_D_I_J?O __ -~()__ ________ 6___ Termina_I ____ D_IN __ _ 
F-47 3 2 3/4 220/380 50 12 Terminal DIN --------------=------=----=----==-=-=-=------=-c=------ ----- -----=---------
F-48 3 2 3/4 220/380 50/60 6 Terminal 

------------

F-50 3 2 3/4 415 50 
------------ ----------

F-51 3 2 3/4 415 50 
------- -------------- ------ ----·-----

F-52 3 2 3/4 415 50 
---------------- ----------

F-53 3 2 3/4 220 60 

6 
12 

6 

Connector 
Terminal DIN 

Terminal DIN 
Terminal ULtype 

F-54 3 2 3/4 220 60 6 Term i na--~-------:oc-=s-=-A-t_y_pe_ 

F-56 3 2 3/4 240 50 6 (Lamp coil) 
F-61 3 4 ---1--/2- 220/380 50/60 ---6-

~F~-~62=--------3,;-----~4-----~1/c:2-----38~0-------5~0~/~60=------- 6 
~F~-6~3~---~3------~4-----1~/~2---__4~1~5---~5~0~/60~----~6-

F-64 3 4 3/4 220 50/60 6 
F-65 3 4 3/4 220 60 6 
F-66 3c------ ---;4-----3""/;-;4--~22;:;-;0""'/c;o;3"'"'80,;----~5:-::0:----------r6.----

F-67 3 4 3/4 220/380 50 12 
F-68 3 4 3/4 220/380 50/60 6 

Connector 
Terminal 

Connector 
Connector 
Connector 
Terminal 
Terminal 
Terminal 
Terminal 

F-70 3 4 3/4 415 50 Connector 

DIN 
DIN 

F-71 3 4 3/4 415 50 6 Terminal DIN 
F-72 3 4 3/4 415 50 12 Terminal DIN 

-~F--'-7-=3'------=-3-----4-=-----3=-'/--4 ____ 2__:2_::0 ____ __:6__:0 ___ - - -6 Terminal U L type 
----------

F-74 3 4 3/4 220 60 6 Terminal CSA type ------------------=--------------------------=--=----------
F-75 3 4 3/4 240 50 6 (Lamp coil) Connector 

33 
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No. & Description Par~s No. Remarks (1) Remarks (2) 

351S Frame ass'y 

351-15 F-15 

351-16 F-16 

351-32 F-32 

351-33 F-33 

351-53 F-52 

351-54 F-53 

351-73 F-73 

351-74 F-74 

360S Switch box 

360-1 411872-001 Function 04 

360-2 411872-002 14 

360-3 411872-003 24 

370S Cassette ass'y • Specify the types by suffix. 

370-1 Function 01 General purpose .: General type 

370-2 02 For 591 machine 

370-3 03 U: UL Approved 

370-4 02 For 211/212 machine C: CSA Approved 

370-5 03 

370-6 02 For 457 machine 

370-7 03 

-- --------- ----~~---------------

-----~----- - --·---------------------
--------------------------
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No. & Description Peru No. Remarks (1) Remarks (2) 

3505 Frame ass·y • See appendix B 

350·1 F-1 

350·2 F-2 

350-3 F-3 

350-4 F-4 

350-5 F-5 

350-6 F-6 

350-7 F-7 

350-8 F-8 

350·9 F-9 

350-10 F-10 

350-12 F-12 

350-13 F-13 

350-14 F-14 

350·19 F-19 

350-21 F-21 

350-22 F-22 

350-23 F-23 

350-24 F-24 

350-25 F-25 

350-26 F-26 

350-27 F-27 

350-28 F-28 

350-30 F-30 

350-31 F-31 

350-35 F-35 

350-41 F41 

350-42 F-42 

35043 F-43 

350-44 F-44 

350-45 F45 

350-46 F-46 

350-47 F-47 

35048 F-48 

350-50 F-50 
··----· 

350-51 F-51 
--~~- -------. 

350-52 F-52 

350·56 F-56 

350-61 F-61 

350-62 F-62 

350-63 F-63 

350-64 F-64 

350-65 F-65 

350-66 F-66 

350-67 F-67 

350-68 F-68 

350-70 F-70 

350-71 F-71 

350-72 F-72 

350-76 F-76 

~ ; . 
~1 
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No. & Description Peru No. Remarks (1) Remarks (2) 

300 Clutch -€nd cover •see append1x B 

ass 

300-1 F-1-14, 19.21-31.35.41-52.56.61-72,76 

300-2 F-15, 16. 32. 33. 53. 54, 73,74 

310 Rotor and 

flywheel ass'y 

310-1 490924 For single phase 2 poles'!, HP type 

310-2 365230 For single phase 2 poles~ HP type 

310-3 For single phase 4 poles '!, HP type 

310-4 365231 For three phase 2 poles Y, HP type 

310-5 490923 For three phase 2 poles~ HP type 

310-6 For three phase 4 poles'!, HP type 

310-7 365536 For three phase 4 poles :Y .. HP type 

320 Synchronizer 

320-1 411871-001 For 591 machine 

320-2 For 211/212 machine 

320-3 For 457 machine and 591,211/212 machine of function 01 

340S Control box ass'y *Specify the types by suffix 

340-1 NCB130102 Genera I purpose 115V 

340·2 NCB120202 For 591 machine 115V : General type 

340-3 NCB120302 115V u UL approved 

340-5 NCB140202 For 211/212 machine 115V c CSA approved 

340-6 NCB140302 115V 

340-B NCB150202 For 457 machine 115V 

340-9 NCB150302 115V 

340-11 NCB130107 General purpose 220V 

340-12 NCB120207 For 591 mach1ne 220V 

340-13 NCB120307 220V 
-· ~~---~ ------- --

340-15 NCB140207 For 211/212 machine 220V 
-- ----~--

340-16 NCB140307 220V 
---------------------- - -----

340-17 NCB150207 For 457 machine 220V 

340-18 NCB150307 220V 

340-20 NCB130108 General purpose 240V 

340-21 NCB120208 For 591 machine 240V 

340-22 NCB120308 240V 

340-24 NCB140208 For 211/212 machine 240V 

340-25 NCB140308 240V 

340-27 NCB150208 For 457 machine 240V 

340-28 NCB150308 240V 
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No. & Description Parts No. Remarks (1) Remarks (2) Remarks (2) 

65-8 

65-8 F-4, 31 

65-9 F-5.8, 12,22,24,27 

65-10 F-45, 51, 65, 71 

65-11 F-52, 72 

65-12 F-54. 74 

65-13 F-16, 33 

65-14 F-2, 3, 23, 26 

65-15 F-19, 35, 56.76 

65-16 F-46, 48. 66,68 

For single phase type 

For three phase type Cord color red, white, black, green 
For three phase type Cord color brown, blue, black,g -r-ee~n~-~-~~-~~~

----~~--------------------~~~~~~~~ 

For others 

For U LICSA approved type 

For boxes of function code 01 and 02 

For boxes of function code 03, 04, 14 and 24 

For 1 15V type 

For-190-240V type 
----~~~-----------------
____ _:____::_ ____________ F_o:__r_19:__0:__-----=2__:40V type IUL!CSA approved type) 

250 Push button 

SWitCh 

250-1 

250-2 

251 Push button 

switch 

251-1 

251-2 

365234 

365235 

365236 

Control knob 

Cap 

--------------------

Single phase 

Three phase 

Single phase 

Three phase 
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No. Parts No. Note .Description No. Parts No. Note Description 

201 490910 Mounti!l_!L screw 320 ~_s~~~A S:tnchronizer 

202 Rotor C 

203 Reflection plate A-1 

204 Spring holder 330 490926 Fuse 250V 4A 

205 Sprin 331 490927 Special lining appli-

206 Holder ring cation lubricant 

207 490916 Screw ----- 332 490928 Hexagonal wrench 

208 Cover C key 

209 Screw 

211 Spacer 

212 Reflection plate A-1 S 340S *See appendix A Control box ass'y 

213 Reflection "'I ate A-2 

250 *See a~"'endix A Push button switch 

251 •see appendix A Push button switch 350S *See appendix A Frame ass'y 

252 365237 Push button switch 351S *See appendix A Frame ass'y 

360S *See appendix A Switch box 
------

370S *See appendix A Cassette as ·,-

300 *See appendix A Clutch-end cover 400 (option) External control 

ass'y kit 

410 (option) Extent ion cord kit 

310 *See appendix A Rotor and flywheel 

ass'y 

APPENDIX A 
No. & Description Parts No. Remarks ( 1) Remarks (2) 

20 Bushing • See appendix B 

20-1 490820 F-1-14, 19.21-31. Xi, 41-52.56.61-72.76 

20-2 Strain relief F-15. 16. 32. 33, 53. 54. 73,74 

56 Belt tightener 

56-1 F-1-7. 10, 14. 15. 16, 19.21-23.26. 31-33. 35 
___________________________ 4~1_-_4~5~--48~.5~0~_53,54,56,61-65,68.70,73,74, 76 

28 

--~5~6~·2 _______________________ F_~~-~9~._1_2~._1_3~,2_4~._2_5.27.28,46,47.51,52.66.67, 71, 

72 

61 Terminal block 

61-1 490855-002 F-5, 8, 9. 12. 13, 22. 24. 25. 27._2_8 _______ _ 

61-2 F4, 31 

61-3 365513 F-15, 16. 32. 33 

614 490855-001 F45. 51, 52. 65,71. 72 

61-5 365220 F41, 46, 47, 48. 61.-,6""6c-_-;::c6c:o-7--,, 68::o;:;-----------
---...,~~----~3~65~5~1~2~-------------~F~-5~3;--.~54~.~7~3;--.~74 61-6 

65 End cover 

65-1 F47,67 

65-2 F-1, 6. 7, 10. 14, 21. 3J. 42. 43, 44. 50, 62. 63. 64, 70 

65-3 F-15, 32 

654 F-53.73 

65-5 F-9, 13,25,28 

65-6 F41, 61 

----- -------- -------- ---------
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qJ PARTS-i.IST -
--r 

t: /~ L2:'"1 

PARTS LISTS 
No. Parts No. Note Description No. Parts No. Note Description 

1 490762 Pulle]i cover B 63 490733 Termmal screw & 

2 490805 Washer washer 

3 490806 Screw 65 •see append1x A End cover 

4 490708 ScrewM5x10 66 490859 Strain rel1ef 

5 490807 Pulley cover A 67 490860 Grounding screw 

6 490670 Nut M10 68 490706 Screw M5 x 10 

7 490808 Tube 69 490702 Capacitor 

8 490809 Screw M4 x 8 70 490705 *See appendix A Mounting plate 

9 Cover 71 365226 Connector 

10 Adjustment screw 72 365227 *See appendix A Mount1ng plate 

11 490812 Ball bearing 6302 

12 490672 Key 

13 490813 Output shaft 

14 490814 Key 

15 490815 Spring 80 •see appendix A Wire cord ass'y 

16 490816 Filter ass'y 

17 Clutch end cover 

18 490818 Connector ass'y 

19 490819 Strain relief 85 365229 Wire cord ass'y 

20 *See appendix A Bushing 

21 490821 Screw M4 x 8 

22 490822 Friction disc 

24 490824 Screw 

25 490825 Brake coil ass'y 

26 490826 Clutch coil ass'y 

27 490827 Screw 

28 490828 Moving disc ass'y 100 *See appendix A Control box 

29 490829 Nylon ring 101 •see appendix A Speed control lever 

30 490830 Spring ass'y 

31 490831 Bearing housing 102 Spring 

32 490832 Washer 103 Spring ass'y 

104 Spring ass'y 

34 490834 Screw 105 Mounting plate A 

35 490691 Screw 106 Mounting plate B 

36 Spring washer 107 Screw 

108 Pitman rod 

109 Wire cord 

110 Fuse holder ass'y 

111 Screw M5 x 12 

42 490692 Thrust wave washer 112 Switch 

113 *See appendix A Transformer 

114 Capacitor 

47 490844 Screw 115 Screw 

116 490706 Screw 

49 490698 Nut & Washer 117 Screw 

118 *See appendix A Control knob or cap 

119 490874 Cap 

52 490846 120 Breaker 

I 
; I 54 490848 Belt-tightener hinge 

I 

pin 

.;> 55 490849 Washer 124 Cover 

4 56 *See appendix A Belt tightener 125 490873 Screw 

57 490851 Mounting bolt kit 126 Con nectar ass'y 

i 
58 Screw 

~i 59 490856 Screw 127 Connector 
-; 

., 61 •see appendix A Terminal block 

62 Screw 

.! 
;; 

'l 
'1 &'-

.1 
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211/212 machine 
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9-3 CONTROL BOX 

I 
21018 271 : ' 

~----: -~~..,, 
·- 21818 581 .. : 

9-4 OPTIONAL SELECTOR PANEL 

20 4311 671 I 
10791 ~I 

~~ 

~971---1 
~ 

327112871 

0 
0 

194 517 661 

16516 501 

19017 481 

Foxable e1the~ ups.de or down 
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I 
·I 

PROBLEM 

Machine runs at 
first actuation at 
full speed. Stop 
only possible by 
switching off. 

Irregular stopping 
or continuation of 
operation after 
stop signal given. 

' Stop only possible 
by switching off. 

- I 
Intermediate 
speed ranges are 
missing. (Machine 
runs only at 

i positioning or 
maximum speed.) 

Motor has unusual 
noise and 
vibration. 

No additional 
functions (e.g. 
trimming, wiping, 
foot lifting, etc.) 

PROBABLE CAUSE 

Synchronizer defective. 

Control box defective. 

Hub of synchronizer insecurely 
fixed on machine shaft. 

Tension of V-belt not taut enough 
V-belt slips. 

Machine treadle is jammed or 
actuates by own weight. 

Synchronizer defective. 

Control box defective. 

Synchronizer defective. 

Control box defective. 

Clutch air gap too wide. 

Clutch bearing defective. 

Clutch and/or brake lining, or 
friction disc worn down or 
defective. 

Hub of synchronizer insecurely 
fixed on machine shaft. 

Control box defective. 

Tension of V-belt too taut or not 
taut enough. 

Pulleys of motor and machine 
are not aligned. 

Additional device improperly 
connected, cord wrong or 
defective. 

Additional device defective 
(e.g. magnet or magnetic 
valve is jammed or burnt, 
knife jams, etc.) 

Control Box defective. 

CORRECTIVE ACTION 

Replace synchronizer. 

1) Replace module. 
2) Replace speed control 

lever assembly. 
3) Replace control box. 

Fix hub in accordance with 
instructions. 

Correct tension in accordance 
with instructions. 

Repair or replace treadle. 

Replace synchronizer. 

1) Replace module. 
2) Replace speed control 

lever assembly. 
3) Replace control box. 

Replace synchronizer. 

1) Replace module. 
2) Replace speed control 

lever assembly. 
3) Replace control box. 

Adjust clutch air gap. 

Replace bearing. 

Replace defective parts. 

Fix hub in accordance with 
instructions. 

1) Replace modular. 
2) Replace speed control 

lever assembly. 
3) Replace control box. 

Correct tension in accordance 
with instructions. 

Align. 

Correct corrections. If necessary, 
replace cord. 

Repair devices. 

1) Replace module. 
2) Replace speed control 

lever assembly. 
3) Replace control box. 
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7-4 REPLACEMENT 
1) Control box 

(A) Switch off the motor, remove the pitman rod 
from the speed control lever. 

(B) Pu II out a II con nectars. In case of the motor 

fig. 42 

for North America, remove the power supply 1c1 
cord for control box conne-:ted to the terminal 1::::::::~~-~~ 
board located in the motor end cover. 

(C) Unscrew the four screws which hold the control 
box to the motor. 

(D) Remove the control box from the motor and IAI 

replace it with the new control box. L-~=~~==~==~~--_j 
2) Module 

(A) Remove the four screws which hold the module to the control box. 
(8) Take out the module half and pull out the three connectors (col, co2, co3) mounted on 

the printed circuit board as shown on fig. 43. Then remove the modular. 
(C) Replace it with a new module and reinsert securely the three connectors. 

fig. 43 
Module 

(AI 

3) Speed control lever assembly 

(A) Take out the module half as mentioned above 
item 2), and disconnect the connector "co 1 ". 

(B) Unscrew the four screws which attach the speed 
control lever assembly to the control box and 
remove it from the control box. 

(C) Replace it with a new speed control lever 
assembly. 

(0) Reconnect "co 1 ". 

4) Synchronizer 

(A) Remove the connector from the control box. 

fig. 44 

(8) Unscrew two set screws and remove the synchronizer from the handwheel of the sewing 
machine. 

(C) Replace it with a new properly adjusted synchronizer. 
(0) If necessary, synchronizer should be readjusted as outlined in paragraph 6-2. 
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F7 MAINTENANCE 
7-1. Cleaning up the filter 

When the filter is clogged up with waste and lint the motor will heat up excessively. This may 
cause shorten the service life of the motor. 
Cleaning up: 
A) Remove the filter by pulling the part A shown 

in fig. 38. 
B) Clean up the filter by blowning it out. 
C) Replace the filter. Do not leave filter off. 

fig. 38 
(A) 

Filter 

7-2. Adjustment of clutch air gap 
See 6-1. 

7-3. Use of special lining coating material. 
For longer lining life it is important that the lining be always coated with a small quantity of 
special lining lubricant. Also. apply the coating if noise would be heard during the clutch and 
brake cycles and the needle motion begins to be rough or unsteady. 
NOTE: Don't use any coating material other than Type UM-1 (Part No. 490927) 

This tube contains enough for 2 applications; the amount of coating should be applied 
accordingly. 

HOW TO USE: 
A) Motor disassembly (fig. 39) 

a) Switch off the motor and remove the pulley cover and V-belt. 
b) Pull out the three-pole connector from the control box. 
c) Remove the clutch and cover by unscrewing three bolts. 
d) Remove the bearing housing and the spring. 
e) Remove the clutch disc from the output shaft and remove the nylon ring together with 

the brake disc. 

NOTE: Be careful not to drop the moving discs, or damage the moving discs or scratch or 
scar the lining surfaces. 
Don't permit dust to adhere to the lining surfaces of the moving discs while they are 
disassembled. 

fig. 39 

Motor 

Motor frame 

I 

I 
Flywheel 

Key 

.e 
Bearing housing 

B) Cleaning of moving discs and motor interior 

Spring Nylon ring 

l 
(Clutch) 

Moving discs 

Clutch end co_. 

Three-pole 
connector 

Clean away any waste, lint or other dirt adhering to the moving discs, clutch end cover, 
flywheel and each ventilation channel of the motor frame. Use a soft, dry cloth to clean away 
any waste etc. adhering to the lining surfaces. 
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,--------- --- -

(211/212 machine) 
A. In addition with above 457 machine adjustment. following adjustment is necessary; 
B. Rotate the handwheel so that the needle thread is at the 6 o'clock position around the bobbin 

case. 
C. Position the refrection plate C. which is the middle plate, so that the adjusting tab C will 

line up to uppermost position. 

fig. 34 

(591 machine) 

Reflect1on plate 
"C" 

Ad1ustmg tab A 

Cover 

AdjuSting tab B 

A. In addition with above 457 machine adjustment, following adjustments are necessary; 
B. Rotate the handwheel so that the machine is in the TRIM SOLENOID ON position. 
C. Adjust the refrection plate C, which is the second plate from inside, in the same manner as 

other adjustment. 
D. Rotate the handwheel so that the machine is in the TRIM SOLENOID OFF position. 
E. Adjust the reflection plat D, which is the third plate from inside, in the same manner as 

other adjustment. 

fig. 35 
AdJuSting tab A 

Refrect1on plate "D" 

Cover 

Refrect1on plate "C" 

Ad1ust1ng tab B 

/ 
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5-9 OPERATION WITHOUT THE PEDAL 
When fully automated operation of the machine without'use of the treadle is desired, such 
as for a handicaped person, use the optional connector shown below which is provided for 
this operation. The connector is located at the side of the control box in the speed control 
lever assembly and is sealed with an adhesive aluminum cap. 
If this operation should be required, please tear off the cap with a screw driver or the like. 

fig. 31 

Shielding wire 

S1 : High speed operation. (Close 1 and 5) 
S2 : Intermediate speed operation. (Insert the potentiometer between 1 and 5 together 

with switch S2) 
S3 : Low speed operation. (Close 2 and 5) 
S4 : Trimming (Close 4 and 5) 
NOTE: a) Use a low load voltage or low load current contact relais (gold contact switch) 

for applying contact point switch. 
b) Use the non-contact switch installed for the following rating transistors for 

applying non-contact. 

Rating of Transistors 

Collector to Base VCBO more than 30V 

Breakdown Voltage 

Collector to Emitter VCEO more than 30V 

Sustaining Voltage 

Collector Current IC more than 30mA 

Co I lector Cutoff Current ICBO less than 1 uA 

Collector to Emitter VCE less than 0.4V 

Saturation Voltage (sat) 

CAUTION: DO NOT SHORT 3 WITH ANY OTHERS, AS THIS MAY CAUSE DAMAGE TO 
THE CONTROL BOX. 
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e) Pattern 5 (Line Tacking) 
I The machine will perform the Line Tacking 

(Repeat of E (forward) and F (backward)) 
until the pedal is released to the nutral or the 
machine completes the "G" times of repeats. 

ll To prevent of stitching beyond pattern, TRIM 
is performed at ONE stitch shorter than pro
grammed in the final segment. 

NOTE: In Pattern 5, 

fig. 26 

E 

G 

E-1 
(F-1) 

1) The machine will not start sewing when one of the stitch counters E, F and G 
is set to "zero". 

2) If the adjustment of the flow of seams is necessary, see item 5-7. (In item 5-7, 
the counter A and B correspond to the counter E and F.) 

f) Pattern 6,7 and 8 (Conbination of stitch count E, F and G) 

fig. 27 

Pattern 6 

Pattern 7 

Pattern 8 

I By pressing down the pedal, the machine will start the sewing with SBT as the 
selection of SBT. 

n By keeping the pedal down, the machine will perform the stitch counting same 
as pattern 4. 

ill The differences are; 
i) The number of the stitch of each seams is set byE, For G. 
ii) The combinations of E, F and G are different in pattern 6, 7 and 8. 
iii) The period of each seam (point A), FL goes up and stays up for 12 seconds or 

until treadle is returned to neutral and pressed down again for pivoting the 
materials. 

iv) The period of the last segment, two mode of sewing can be selected as options; 
Option 1: Automatic finish of pattern sewing with TRIM and/or EBT same as 

pattern 2. 
Option 2: Free sewing and TRIM and/or EBT by the pedal same as pattern 3. 

NOTE: In Pattern 6, 7 and 8, 
1) The number of stitches for each segments of SBT and EBT are all fixed into four 

stitches. 
2) If either of E, F or G is set "zero", the machine will skip the corresponding 

seam. 
3) Selection of options at the last seam can be done by the switch which is located 
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NOTE: If one of A and C. B and C or D is set to "zero". the sewing will not be started. 
If adjustments of line tacking is required, follow this procedure. 
a) Case 1 

IBI 

(A) If the correction as above is required. 

ICI 

(B) Increase the stitch counter B till the flow of seam will be slightly reversed. 
(C) Then decrease B by one number. 
(D) If further adjustment is needed, turn the volume "BT ADJ" to clockwise 

using a screw driver, which is located at the front of the control box. 

b) Case 2 

fig. 20 ,...-------:--

f5$1i]r=:!> a =:!;> lY!Nl 
(A) (8) ICI 

(A) If the correction as above is required. 
(B) Increase the stitch counter A till the flow of seam will be slightly reversed. 
(C) If further adjustment is needed, turn the volume "BT ADJ" to clockwise 

using a screw driver, which is located at the front of the control box. 
CAUTION: DO NOT USE FORCE WHEN TURNING "BT ADJ". 

5-8 PATTERN SEWING (Function code of Control Box: 24) 

1) General 

The following eight patterns are available; 

1 ? ___ ~ Normal sewing 5 $} I Line tacking 

I 

21 

I 4-4 4 4 i 

-?G~ 
1 

Single_ seam stitch i 6 0 I countmg I ' 
I 

4-4 4-4 ! 
3 ~~ Combination 1 & 2 7 o~ I , , I 

i 
4-4 

~ ••tf3 4 Repeat of 2 8 
E G E 

G 
F G F 

• start of sewing 
::: stop at the first needle position, even the pedal is pressed. 
® trimming even the pedal is pressed down. 

Combination pattern 
(E. F. G) 

Combination pattern 
(E. F, G) 

Combination pattern 
(E. F. G) 

fig. 21 
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I5 OPERATION 
IMPORTANT: BEFORE THE OPERATION, MAKE SURE THE FOLLOWING DETAILS. 

(a) Installation of the motor, the synchronizer and the belt. 

5-1 

5-2 

(b) All connectors and motor wiring. 

Slow Sew When slow-sew is required at the beginning of the sewing operation, flick 
.---------------~ fig. 12 the switch to its upper position ( ~ ) as it indicated at left. 

_} When slow-sew is selected, even when the treadle is fully depressed, the 
K5\ machine will increase the speed gradually during the first four stiches, 
\.Q) then will run at Max. speed. 

_r 

Needle Positioning 

fig. 13 

The needle positioning can be selected with the switch shown in fig. 13. 
When this switch is pushed down, the first positioning is "Needle-Down". 
When pushed up, it means "Needle-Up". The second positioning (after 
the t~read trimming) is always "Needle-Up". 

5-3 Needle-up positioning without the thread trimming. 
(function code of Control Box : 02 and 03) 
If needle up positioning without thread trimming is required as the second positioning, provide 
a normal open switch and wire this switch to the connector (see BLOCK DIAGRAMS~. and 
activate it when this function is required. 

(Function code of Control Box : 04, 14 and 24) 

fig. 14 

MNU-SW 

When this function is required, simply press the switch on the option
al switch box. 
(MNU-SW: Needle up switch) 

5-4 PRESSER FOOT Ll FTING 
(Function code of Control Box : 03, 04, 14 and 24) 
The presser foot lift is lifted by heeling treadle backward to an intermediate position while the 
needle is in the first position. When the treadle is fully heeled backward, the needle is position
ed into the second position while thread trimming and wiping operations are performed, 
followed by lifting of the presser foot. The presser foot is kept lifted as long as the treadle is 
fully heeled backward. 

fig. 15 

5-5 MANUAL BACK TACKING (Function code of Control Box: 03, 04, 14-and 24) 
If the Manual Back tack switch is pressed while the sewing machine is operating or stopped, the 
Back-tack solenoid is energized during that period. 
Back-tack solenoid is not in effect in following cycles; 
a) during operation of Presser foot lift 
b) during back tacking operation at both start and end 
NOTE: When the manual back-tack switch is pressed longer than 12 seconds while the 

sewing machine is stopped, the circuit protection disconnects the back-tack 
solenoid automatically. 

7 
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14 ELECTRICAL CONNECTIONS 
4-1 Diagrams for power supply connections on terminal board 

fig. 9 

IMPORTANT: 

Single pt\ase motor 
for North America only 

Single phase 

~ECTON OF ROTATON I 
iF ACNC THE PULLEY, 

TO REVERSE ROTATON 
NTERCHANG£ BLUE j 

'MTH RED LEAD-I 

For Single Voltage 

4------0---GREE~~~ GREEN DIRECTION OF 

LINE LINE !:JOTATION IS CCW 

00-~::>--1-7l7-e,NO'-E LINE FACING THE PULLEYl 
TO REVERSE ROTATION 

INTEqcHANGE X WITH 

110V ., 220V Y LEAD 

Single phase 
For Dual Voltage 

Three phase motor 
for North Amenca only 

TO REVERS£ ROTA TON , 
NTERCHANGE ANY ,-.,..rJ : 

LEADS 

Three phase 

Three phase 

TO REVERSE 
ROTATION 

INTERCHANGE 

.A.NY TWO LEAD 

BEFORE MAKING ANY CONNECTIONS TO THE POWER SUPPLY. CHECK THE NAMEPLATE 
RATING TO ENSURE CONFORMANCE TO THE LINE VOLTAGE. ALSO ASSURE LINE 
VOLTAGE TAPS CONFORM TO ACTUAL LINE VOLTAGE. 

4-2 Changing for the direction of rotation 
If the sewing machine runs in the reverse direction, be sure to turn off the motor and change 
the wiring as indicated on the connection diagram. 
As for the connector type be sure to turn off the motor and reverse the connector up side down. 

4-3 Wiring connections of the sewing machine solenoids. 
The solenoid connector of the sewing machine should be connected to its corresponding con
nector on the connector panel as indicated on the following drawings. 

fig. 10 591 mach1ne 

Power supply ~ @L_ l2J Cluch/Brake 

Synchronizer 
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l3 INSTALLATION 
3-1 Installation of motor to sewing machine table 

1) Dril.l three holes in the sewing machine table. 

fig. 3 

3-49 

Motor center line 

Be~ hOle 
center line 

DIN standard belt-tightener (DIN 42 706) is also available on request. 

unit mm (inches) 

2) Install the motor beneath the sewing machine table, observing the following precautions 
A. Don't drop or subject it to other severe shock. 
B. The motor is mounted so that the drive pulleys of the motor and the sewing machine 

are properly alined. Use low inertia pulley. (Aluminum preferred, not cast iron) 
C. The V-belt connecting the motor to the sewing ma-

fig. 4 
chine should be tightened properly as shown in fig. 4. 
It should be possible to pull a correctly tightened 
belt together between two fingers within approximate-
ly 2cm (0.80 inches). 
An excessively tight belt may not only shorten the 
life of bearings, but also affect the operation of the 
sewing machine. 
Too loose a belt will afect accurate positioning. 

D. After installing the motor, please make sure that the 
output shaft can be freely rotated by hand. If not, 
please adjust the clutch air gap, as instructed in item "MAINTENANCE." 

3-2 Installation of synchronizer 
Attach the synchronizer to the handwheel of the sewing machine. 

fig. 5 

591 211/212 457 

If adjustments of the synchronizer are necessary. please refer the chapter entitled: "ADJUST
MENTS". 
NOTE: The cable extending from the synchronizer should be fixed to the retaining bolt 

with the band. The grounding terminal must be affixed on the sewing machine. 

From the library of: Superior Sewing Machine & Supply LLC



q INTRODUCTION 
This needle positioner represents the latest concept in electronic needle positioning units. This 
device meets the requirements for various control functions and has the capacity to upgrade 
various functions through modular components and various optional switch boxes. 

1-1 Component of the needle positioner 

fig. 1 

Modular components 

Function: 01 

Switch boxes 

r===-.. 

''1,' 'LJ _,-===o 

Function<_04 

Sl 

1-2 Principle of operation 

I 

oJ 

Induction 
motor 

Function: 02 

8 

Function~~ 

Function: 03 

Synchronizer 

Function:.24 

The electro-magnetic clutch and brake consists of the clutch coil and brake coil assemblies, 
the output shaft, the clutch end cover, and two moving discs which slide on the output 
shaft (fig. 2). When the clutch coil is energized by operating the treadle, the moving disc 
is engaged with the friction disc affixed on the flywheel. And then the rotation is trans
ferred to the output shaft. When the brake coil is energized, by removing the force on 
the treadle, the moving disc is engaged with the friction disc affixed on the clutch end cover. 
And it stops the rotating output shaft. 

fig. 2 Friction disc 
Clutch coil Brake coil 

Friction disc 

Clutch end cover 

Motor shaft 
Output shaft 
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------------------ ----

8. Adjust=ent of Push 3utto~ S~ri~~ Te~sion 

~o adjust the spring te~sion of the push 
button, loose~ the back-tack s~itch action 
sha!':: colla: set screT..- and move colla: 
toward rear of ~c~ne to increase the 
spring tension and move collar tovard front 
of machine to decrease the spring tension, 
then fi-~7 tig~ten the set sere~. (?ig. 35) 

9. Cords and Con~ections 

CO!.UR SET 
SClU:'.J 

Fig. 35 

Join the connectors to their·:a~i~ ter=inals on the control box ~aking 
~~e ~hey are correctly and fully inser~ed into ~he te~nals. (~ig. 36) 

Check tbat the se~sor c~r~, back-tack s·~~=~ cord 
machine are not in contact ~ith the belt, =achine 
ooving parts . 

1. av 
2. END 
3. ST.A.P.T 

l, UP?.::.~ s::c:r.AL. 
2. ov 
3. '){ 
4, LO~~ S:i:GrtAL 
1. TRI!0rE..~ CC!::EOL 
8-9 T.AC;:;~;:::__:._TGR 

12. BODY GRCL""::::l 

' I 
SI~lt~ 

10 -11. Needle "UP" S'1d tc.h 
can be connec~ed 

= '----( 

LOAD 

l-2 i-ll..~ SOL. 
5-6 ?USn Etr':'':'Cnt 

Fig. 3_6 

the 
pulley and/or c~her 

POTENTI OME 1.:-.R 
-·;:-·a:- :-.=r :s _ 
FOR -:7? ::. _-: SLOW START 

l-3 c:;r..;·:::.:r cor:. 
2-4 3RA.C COIL 

--~. . 
--~~ 

~::"~ 
4.~ 
~i 
.~ 
·- .;.:.;......~ -.... ~--· 
~ 
·f:·~ 

.. ~ 
~j 
~ 

~.::~ 

... 
/ /•• 

r ·-
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wnile holdi~ the back tack sole~oid plu~ger ir. i~s res~ position, tur~ 
-,. feed rock shaft d:ri·ring !':ra.me ac~:ion lever u.ntil it con~ac~s the !'eed rock 

shaft drivi~ frame rol:er ~~d fi--=ly tighten ~he t~o driving fr~e action 
lever screws. 

,• 

Check that the driving f:race action lever is set laterally i~ rela~ion with 
the feed rock shaf~ drivi~ f:race s~opper lever as show~ in Fig. 32. 

Ad.j ust:nem: 

Looseni~~ t~e t~o sc=ews ~oldi=o :he ~eed =ock shaft a:~~,~~ ~=~e actio~ 
lever· will p~~t ~vi=g the action lever sidewise and in rotatio~al direction. 
Set action lever correctly i.n position and fir!:lly tigh~en the t1oTO screvs. 

5. Feed ~ock Shaft· Driving F:r~e Sori~~ Tension 

The feed rock shaft d:ivi!:g frace spri;,.g tension should be set so that the 
force requ~-ed to act~te the feed rock shaft dri~Yir.g fr~e when applied to 
point C would be approxil:!la.te.ly 1 kg. , feed regu.lator set at "6". (?ig. 33) 

To adjust s~ri=g ~nsion, bend ~he s~r:ir.g reta:ir.er por~ion of the oil p~p 
sc!"'een !".:-a!:.e as :-e~ui=ei. 

Set feed regula-c:ir.g d.:.al to "6" and de-oress feed. :-e'rerse lever as far as 
it w~ go. wnile holdi~ the feed reverse lever i.n this position, loose.n 
the stopper spri~ re~~a~ing screw lock nut and adjust :-es~lat:ir.g screw so 
that i~s tip is i~ contact with the stc?per s~~ing a4d fi~y tig~~en the 
lock nut. 

7. Settin~ of ?~sh But~cn Sw~tch 

To set the back-tack push bu~~cn switc~ in 
desired position, loosen the t1o7o screws 
holding the push button ~;itch box and =ove 
sw~~ch box as requi:rei, then fi~y tigh~en 
the -:w-0 S.C=e~s_. _ _(Fig. 34) 

Fig. -A 
~ ... 
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2. Set-tin.~<: of Feed Rock Shai't·Driv:.n~ Fr~e (Fig. 32) 

Setting 

Set feed rock. sha.:'t d:":!.v:!.ng ~e.::J.e so that the.:-e is a clearance of l. 5!El. ( • o6n) 
betwee~ its le~t end and the boss on the bed. 

The feed rock sha.!t d::'iving f.:-a:::le hinge 9ins, feed and feed lifting eccent::-ic 
and feed reverse lever hi~e st~d c.:-ank mus~ be ccrrec~ly set i~ relation ·~th 
:,u.e :e~ rock :shaf--: c.r:. .. ..r:.=.g f::-a=e ·so -:na: it C:?.!l :-ota-:.e f::ely ~..,·he!l 01=e::.-ated 
manual:.y. 

Ad.justment 

Set .feed regulating d.ia.l. to "6" and loosen the set sc.:-e>~"s ho.ld.ing the feed 
and feed lifting eccentric. Loosen the set sc::-ews held:!.~ the .left and 
right feed rock shaft dri~ring fra!:le hinge pins a.."'ld s.l.:.de hinge pins a.vay 
from feed rock shaft driv:!.ng fr~e leavir~ a clearance of ap~rcx~ately 
l::m (. 039") on each side of the d.r:!. ving fr2me. i·fcve the C:i ~ring fra::le to 
the left or right as =equi=ed u~~i2 it is positioned ~he~e it can ~nction 
f::-ee.ly, then push the left and right hi~e p~ns l~gh~ly agains~ ~he C:iv:!.ng 
r"':::-~e just enoug::: to preve::.~ :.a::e.:-al pla:r a::.d te=;c:-a:-ily t:.ghter: -:he set 
scre~,.;s. - Set feed. a..!!.d feed l:.f-:.:.=.g ecce~-t=ic so -:::.a:: :. ~ :.s i::. a.l:.g::=e~t ·,.ri~b. 

the feed rock shaft d=i•i~ f::-~e a~i fir=ly tigh~en the set sc::-evs. 
f-i !":!lly ti.g!J."te::::.. the feed rock shaft d.r:!.:r:.::g :'rE.!:le h.i:-_ge pi=. set screws. 

Using a sc::-ew~iver, ze.:-c out feed rock shaft d=iving f::-~e as she~~ in 
Fig. 33. To -eke foz-,.;ard sti tell leng-th longer, turn feeC. rock sha.i'': d:i ·,·iz:.g 
f.::-ame"toward A. Tc make reverse stitch len~h longer, tu=n :'eed rock sh~t 
C:i vi.r:.g f::-ame to-.....a=d B. 

~eed Rock Shaft Drivin.~<: ?r~e Ac~:!.cn Shaft 

The reed rock shaft d!"ivi~ f::-~e action shaft su;~orted by lef': and right 
feed rock shaft drivi=g f::-~e action shaft brackets ~~st rotate freely 
vithout any bi~di=g. wnen tor~ue is hea~f, loosen the t~c screws hcldi=g the 
::-ight bracket and adjust bracket so that ~he d::-iv:!.ng frame action shaft ~-l~ 
rotate lightly, then fL...-:o.ly tighten the bracket sc.:-e>Ts. 

Feed Rock Sne.ft Drivi~~ Fr~e Ac-tion Snaf': Collar 

Loosen the set screW'" holdi~ the feed rock she.:'t d.ri •ri::g fra=.e a.c-:ion 
shaft collar and push the collar ligh~ly age.i~st ':he lef': bracke~ just 
enough to prevent lateral play a~d also per~i~ ~he dri<i=.g :::-a=e ac~ion 
shaft to rotate f::-eely. ~en tighten the se~ screw. 

4. Sett in~ of ?eed. Reck Sea.:-: Dri 7:.ng F:-a::e ) .. ct ion !..eYer 

Set-:ing 

Check :'eed. roC:.~ 

:-egula ~i:1g C..: ~; 
s na.!'-: c.r:. .. .,·ing 
to "6". 

pos:..:.ion ~eed. 
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DESCRI?riON OF BACK TACKI:~G OPERATION 

Eack tack~ng ~~th the back tack dev~ce is done by ~eans of a bui~t-in 
back-tack solenoid. 

wnen an elect~onic cc==and from the control box (for auto~tic back tackir~) 
and/o~ the push button svitch is relayed to the back-tack solenoid~ the 
solenoid causes the feed rock shaft drivi=g fr~e action lever fastened to 
the rig~~ e~d c! ~~iv~~~ fr~e action shaft to rotate and push the feed rock 
shaft e::. ~ri:-~ f:-ame up-r;a.:d. and held it i:: this ;osi-: ion ur~:~il 'back tack:.r:g is 
cm::::ple~:ed. \·ib.ile -c:C.e a'bo·.re takes place, ~:::e f ~ed ::-e•re.:-se lever ::- e:::.ai;:s 
i~ovable due to the slot provided on the joint portion of the feed reverse 
lever hinge st"1.1d crank conn~ting link which is connected to the feed rock 
shai't driving fr~e . 

The feed rock shaft dri~r.:ng f~e sto~per lever provided on the feed revers~ 
lever hir~e stud c~ank has been designed to cont~ol the reverse stit~b. lengtn 
to same stit~h leng~h as set for forward stitch with the feed re~~ati;:g dial 
on the feed reverse lever. 

The eu~=~~ic back tack s·~~=~ c=~ected to ~~e cont=cl box pe~~s autc~tic 
back tack~ng a~ start a~d at end of stitchir~ i~deper-~e~tly. ~= n~:er of 
stitches in reve::-se is con~:~olled by the control box. 

Back tacki~ can be done at ~Y desired position during the sewi~g o~era~ion 
- -, by depressi.::g the push button s·..ritch provided. adjacent to the needle ba::-. 
'~ A back tack locger tha= ca~ be ob~a~~ed. w~th the auto~a~ic back tack svitch 

ca~ be ~de when push button sw~tch is used., however, in order to protect the 
back tack sole~oid the current sup~ly to the solenoid. is autc~tically cut 
off after 5 seconds of continuous depression of the svitch. 

SE'l"l'BC AND AD.T'JS'TI•.!ENT OF BACK TACK DEVICI: 

~e back tack solenoid is co~ectly set in the machine before the ~chine 
leaves the factorJ. I~, hovever, this setti~g has been disturbed. an~ 
resetting becomes necessa-~, reset as inst~cted below, 

Settir.g 

Set the back tack solenoid so that there is a cles:ance of about O.{::rm (.03") 
bet"'.;een the flar~e of its plu::1ger and the rot at i~ hook shaft '·•he::J pli.,;.nger 
is pushed towa:d. the shaft . 

.. rlhen ass~bli~g the back ~ack solenoid li~~ to the sole~oid, be su::-e the 
solenoid is cor::-ec~ly positioned la~erally a~d cor::-ectly angled sc tha~ 
the li::lk can operate ~coth:y and without any binding in ~he g::-ocve p::-ovid.ed 
on the pl,..l::ge~ . 

Loosen the :vo sc::-ews holding the back tack solenoid. br~cket and adjus~ 
~osition of solenoid as re~uired. and re-tighten the s~::-ews. 
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PR~ICI?AL ?ARTS (Conti:J.ued) 

SCR..~.RIV'E:R 

7: ROCX s;w-r 
I DR IV!NC f?..A:·!E: 
I AC:IO~ !...~ 

STOPP.E:R 

FE!D ROCX SF-~ DR~iG 
FRAME AC':'IOH L..:.~ 

FEED ROCK SRAF'!' DRIVniG FR.AHE RQTI":'R 

FU:D ROCK SHAFT DRIV!!rti FRAl'IE SPR!11G 

FEED RZ'IERSE :.ZVEE HINGE 
STUD CRANK CONti'E:C':'ING LI!lK 

ROCK SM.F!' D?.rv::::NG 
FRA.'-!E STOP?:3 S?.?..!~lG 

LOCK NUT 

. STOPPER SPRING P.EGUUT!~IG SCREW 

Fig. 33 
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F'EEil 
1
ROCK SllAF"l' 

D~IVING rRN~E AC1'10tf 
SlfU'T BMCKE.'r ( l..EF'r) 

I 

I 

/ 

FEED HOCK f!JIAF'f 
DIIIVlliG FRAME 
AC'J' I Otl LEVEll 

\ - I 

-( -- I 

-----_-_- --,_ S'l'Ol'l'~H 

BACK 'l'ACK 
SOLIJIO I D I.l!IK 

APPilOX. 

PWIIGEH 
DACK TACK 
SOLUIOID 

n~ED HOCK SJIAFT DRIVING 
'FRAME AC'l'IOtf SHAF'r COLLAR 

5. Om111 S'l'flOKE 

BACK TACK SOLENOID 
BRACKJ::r 

J'EED ROCK SIIAF'f 

BACK 'l'ACK SOLENOID DRACKE'l' SCHE.il 

Fig. 32 

fEED ROCK SllAFr 
DlliVIJlG FIW1E 
ACTION LEV~Jt 

_) 

•') j I 

.d-:-T:-=:-1_ c,_;:==J 

FEED ROCK SllAFr 
DRIVING FRJJ1E 

\' . 

F'EL:D HOCK SJIAF'f 
DIIIVIJIG FRAME 
llltiGE PIN (HIGHT) 

•o ~ 'd 
1-l 0 
~ ~ 
0 

lj 8 
!Po 

~ 0 
~ 

'U 't:J 

?;, ~ 
I '.I H 
{/) f.} 
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Note: ~nen usicg the pre-tension to adjust the length of nee~e tr:ead end, 
ever/ care mustoe taken not to cause ill effect to se~ng perfo~a~ce. 

To adjust the st~i~ length of needle thread end ~ith movable slack thread 
regulator, loosen the tvo set screws holding the slack thread res~a~or action 
plate and ~eve action plate up or do~~ as re~uired, ~hen firmly tighte~ the 

set screws. (Fig. 31) 

(:O!ove slack tb=ead :-eg-~tor action plat~ up to sb.o~en and do'W'D. to lengthen 

t:=.e needle tZ:.read er:d) 

REwUTCR 

I 

Fig. 31 

A~jus~ent of Thread Wi~er 

The tbread. ·riper does not require ::rinut e adjust~ent hew ever care sb.ou2.d oe 

take!l so that -

1. the viper vill not interfere ·with the right hand side of t~e ~resser foot 

vhen presser foot is raised. 

2. there is at least 1. amm -( . 039") clearance bet-.. een riper and point of needle 
when ~per is operated vhen needle is in upper stop position. 
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T;:tsrorr ?.!IZ.-lS.::~G r,-:::;u: 
GUIDE Tt':;E C~·!P::G ?!.ATZ 

Fig. 29 

Fig. 28 

T~~g of Te~sion Release 

To adjus~ the ~i~=g of ~eleasi~g the te~sic~ ~he~ ~=esse~ b~ is ~se~ by 
hand or by k~ee operatic~, loosen the ~70 ~ension ~eleasing ~~re co~necti~g 
plate sere~ and move cor~ec~i~ plate up or dow~ as recui=ed. 

'"';'.&' timing is la"";e, move connecti::g plate dow-.: w--ard.. 

-..:o ti.,..,i.::lg is fas~, :r::ove connecting plate up"'s:d. ... _ 
.... . , 
~ ::..-r:D...!..Y tighten the t·.;o scre;.rs w-hen cor::-ec~ timi.::lg has been achieved. (Fig. 28) 

The ter~ion discs should begin to sepa::-ate, or release the needle thread tension, 
jus~ before the thread puller begins to ~e its retu:n st::-oke to tr~ the threads. 

wnen adjusting this timing: 

1. Check tim'ng of tens~on release action cam. (Refer to Timi::g of Tension 
Release Action Cam adjus~ent procedure) 

2. Loosen the two sc::-evs holdir~ the tension releasing w~e guide ~~be cl~ping 
~late and move guide ~be to the le£t or right as required and fi_~y tighten 
the screYs, (Fig. 29) 

(To advance ti:=.ing, move guide tube -:o the right and to reta=d 
move guide tube to the left.) 

To adjust the star~ing length of needle thread end 
with ;re-te~sion, loose~ the ;re-:ension cap screv 
a~d turn pre-tension cap clock~~se to shorten the 
thread e~~, an~ tu:n ~re-te~sior. cap counterclock~~se 
·t·o le::g.o;her. the thread. e::.d. (Fig. 30) 

-

Fig. 30 
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Setti::;:: of ~read P.J.ller Action Ca:. AC..'ustin~·Plate 
\ Ti."!li~~ ( s"tar-: of activa:ciaz:.) ai' "th!-ead -ouller) 

The thread p~er action ca: adjusti=g plate shculd be set so that its step 
?Ortian ~ill alig: ~~th the fallaver an the thread puller action plate ~~en 
distacce fro~ top of needle bar connecti~g stud to underside of a_~ a"t needle 
end, needle bar in ascent, is 69.5~ (2.736") in the case o£ 49lD200GB machine 
and 72.5~ (2.554") in the case of 49lD300GB :achine. (See Figs. 26 and 27) 

~apendi:g on the t~e cf t~ead used, set~i~ of thread puller action c~ 
aC..justi~ pla."te requi:e fi::e adjus-c:::.en::. \·ihen adjust-.::1en1: is necessarJ, l.ocsen 
two set screws and tu.~ threaC. puller action c~ adjusti~g pla~e as required, 
anC. while hol~ing the action cam adjusting plate pressed lightly against the 
tension release ac"tion cam, fir:n.ly tighten the t·,;o set screws. 

TRREAD ~ AC':'!O~ 
~ ADJUS'I.'TIJG_ P!.A'n: 

Fig. 26 

TEP..E.P..D P'J"'...:-::3 
AC':'l C."'l P!.Al'!: 

Ad.jus-=:.ent of Ga:o Bet7een Tension Discs (Fig. 28) 

~ ~ 

8 a 
0 

0 0 
C\1 C""" 

.! -t 
E-o 
:::: 

·tal 

~ 
(.) 
(/) 

II"\ < . 
C\1 = ~ -

r.J ..... 
Q 
tal 
tal 
:::: 

Fig. 27 

The gap between the two tension discs should be 0.8 - l.Cmm. ( .032- .039") 
while the tension is released. This gap ~~ not i::crease even i£ the presser 
bar is pushed up as far as it will go. 

Adjust gap as instructed below. 

1. Check tha.t the tension (complete) is cor::-ectly set· in position. 

2. Loosen the ·set screw holdi~ the tension releasing cam bracket and ~ave 
bracket. to the left or right as requireC. until desired gap has been achieved. 

3. ·Hold bracket in this position and fi==:t.ly tighten the set sc:-e..,... 
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!~e ti=i~g ~a-k on the thread pul:er action c~ :ust al~g~ with the t~~g 
mark on the thread puller action ?late when dista~ce from top of needle bar 
connecting s~~' ne~-le be: on its dovnward s~cke, to underside of e_~ at 
needle end is 66.6 ....... (2.622") in the case of 491D200GE t!acl:l.ine and 69.?!::::: (2.724") 
i~ the case of 491D300GE mechi~e. (See Figs. 23 a~d 24) 

Adjust timiz:g as inst..-ucted be.lov. 

the tb.res.d. puller act ion cam. 

2. ~~machine pulley over to~~~ front of machine until the needle bar go 
beyond its upper deed center a~d descends to the point sho~~ in Fig. 24. 

3. Turn. thread puller action cam until its timing mark is aligned vith the 
tU.ing mar:.~ on the thread puller action plate and ·.;hile hold.i~g the tb:eed 
puller action c~ pressed ligh~ly against the tension release action cam, 
finn.ly tighten the tvo set sc:rews. 

Ti:::i:!g of Te~sion Re:ease Action Ca.!:l 

Tbe tension release action ca= :ust be set so that the te~sion release action 
plate pin is disengaged from ~he tension release action c2.!:l ~~cediately after 
thread ~~--;ng is comple~ed. (?ig. 25) 

To ~~e this adjus~ent, follow the inst~ctions noted below. 

1. Loosen two set sc:revs and turn the tension re:ease action cam as required. 

2. wnen cor:rect position has been located, ~i==ly tighten the two set screvs 
vhile holding the tension release action cam pressed lightly against the 
thread. puller action ceo. 

~~.EAD P'J!.:.::::::l 
U·!Oil AELZ KJ\:72) ~;srmr ?.!:.EASE 

ACT!CN ~ ?J:j 
Fig. 25 

~:a:~: ttThen :-eplac :.::g t!:..e feed dog ~ .. ri ~h a r:eT ... - one, be s~e t~ check ~he ti=.i:1g 
of te~sion release acti~n cac a~~ re~djust if necess~J. 
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To e.C.just ~he pressu:-e, loosen set sc::-e..,...s holcii!lg the eccent::-ic stud a.n.d thread 
pulle::- action lever ~~d. move pressure adjusti~g block as ::-equired by tu:~icg 
the eccer.t::-ic stud. Ti;htec set sc::-ews. 

Fig. 22 

Timir~ and Se~i=~ of T~e~d Puller Action Cam 

'!'be clearance bet-.;een the highest point of tb.read puller :.c-:ion cam and follover 
po::-tion of thread :pt.W.le:- action plate should be 0. 5m::l. ( • 020") (Fig. 23) 

To 

~ -· :co sen 
~ension release ac-:ion cam set sc:-e~s. 

thread action ce::::. the 

-~\ 2. ~= th:ead pulle~ ac~io~ ca: u~t~ its n~gnes~ poi~t is loca~ed opposite the 
follower en th::-ead puller action plate ~d slide thread puller action cam to 
the left or ::-ig.ht as reo_ui.red to provide the 0. 5.r:c::l ( • 020") cles=ance 
s~eci~ied above, thee t~pcrarily tighten.the set screws. 

3. ?~sh tension release action c~ lig~tly agai~s~ the =igh~ e~d of thread 
puller action c~ and t~po:-ari:y tigh~en the set sc:-ews. 

4. FL~y tighten the set sc:-ews when thread puller action c~ has been cor:-ect:y 
timed as i~st::-.J.cted i.l:l the following pe.rs.g:-a:ph.. 

Fig. 23 Fig. 24 
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To :ake this a~just:e~t, loosen the set sc~e~ and turn eccent~ic bushing, as 
re~ui~ed, then tig~ten the set sc~e~. (?ig. 20) 

THP.EAD ?tJT.T~ Ac:'::i:CN 
WIER SET scp,r; 

~- c;s 
@,' 
I. . 

fig. 20• 

The three.d puller bra.c.ke't should be set so the.t the tip o~ thread puller 
will pass oy the center of the needle. (?ig. 2_l) 

To adj~st, loose~ :he t~~ s~e;.rs ~cldi=g the t~e~ puller bra.cke't and ~ove 
bracke't as ~equ~=~, then f~-=ly tighten the t~c screws. 

Fig. 21 

Uote: When replacing the feed dog with a 'new one, use only Singer part. 
Further, the feed.C.og should not be set low~ than the star.~ard heig~t 
because it !:.ay c::.'.lse -:he thread. puller 
of the feed. dog. 

~o interfe:-e the undersi=.e 

T:-.. e press~e of' t:'1:eaci pul.:er a;a~::st s~at:..c~e_-:r :-:::.=..:'e shoU:.d be ~eld e.s lig~t 
as ::;;ossi.'ole a;:.d. never 'oe grea:er tha:1 ac-:t:.ally re~uired. (T':le force reat.:.i:'ed 
to act~ate the ~hread. ~uller ~hen a~plied. to point A, Fig. 22 should. oe 
~pprox~-etely lkg.) From the library of: Superior Sewing Machine & Supply LLC



Note: This t.:uung must be adjusted as accurately as pcssible. If timing is 
too fast, the trxead puller ·will not operate to trim the threads. 
If the timing is slow, it will cause the take-up lever to slow down 
on its upwa:d stroke and stop anywhere before or beyond the correct 
upper stop position. 

Setting of ~i~er Solenoid 

The trimmer solenoid is correctly set on 
the machine before the oachine leaves the 
factory. If, ho~ever, this setting .has 
been disturbed and resetting becomes 
necessary, adjust as instructed below. 
(Fig. 17) 

To adjust setting, loosen tbe two screvs 
holding the tr~er solenoid bracket and 
move bracket as required to set: 

Angle - Plunger on trimmer solenoid 
should be aligned vith trimmer 
solenoid link. 

St::-oke Clea::-ance between flange of 
plunger and solenoid should be 
4mm ( .157") 

Settin~ of Stationa_-v Knife 

The stE;-tiona_ry knife should be set so that there is 
a clearance of 0.~ (.012") between its cutting 
edge and the right side of the feed dog. (Fig. 18) 

To adjust, loosen the two ·screws holding the 
stationa::-y knife and move knife to the left or 
right as required, then firmly tighten the screws. 

~When replacing the feed dog, be sure this clearance 
is provided as instructed above. 

Note: If~-~tne clearance mentioned above is too larg~, 
the length of thread end under the fabric will 
become longer. 

Setting of Thread Puller 

wnen the thread ~uller is in its rest - ' 

position, its right edge shouid be parallel 
with the edge of bed as shown in Fig. 19. 

Fig. 19 

SOLENOID LINK 

PLUNGER 

Fig. 17 

.. 
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3. Use sensor retaine~ supplied ~~th the machine and be sure it is correctly 
sec~ed in-position. 

Note: The sensor plate for uppe~ needle position should not be reset in order
to solve the probleo of tension releasing mechanism not being released 
when needle stops in the second position. This a~justment should be 
made by resetting the sense~ unit on the hub of machine pulley as 
instructed below. 

a. Loosen the tvo set scre-ws holding the sensor unit and while holding 
the sensa~ with one hand, turn machine pulley slightly over towa:d 
the front of machine. 

b. Hold sensor in this position and temporarily tighten the first screv • 

. c. Run machine and check whethe~ the tension releasing mechanism is 
released when the needle stops in the upper position. Repeat above, 
if necessa.-y. 

d. Firmly tighten both first and second set screws. 

T~in~ - Actuation of Tr~e~ Solenoid 

The tri~~er solenoi~ is actuated when the take-up lever reaches a point lOmm 
( .394") befo::-e its lo·w-e::- dead ce:1ter. The ti!r.ing of this actuation is 
controlled by the sense::- plate (fo::- lower needle pos-ition) 'in the sensor unit. 
(Refer to item 3 under Description of T::-~ing Operation). If the sensor 
plate (for lower needle position) is co::-rectly·set, then the ti~ng of actuating 
the tri~e::- solenoid should also be co::-rect. 

Timin~·- Comnletion of Actuation of T::-iromer Solenoid 

The current supply to the··tri!:!mer solenoid is cut off completing its actuation 
when the tension release action plate pin is in the range L shown in Fig. 15. 
This timing is controlled by the sensor plate for trimmer solenoid and when 
adjustment is necessary, reset this sensor plate. 

Turn machine pulley until the clearance between tension release act~on plate 
pin and tension release a.ction cam is approximately ll:I::::l ( .039") (Fig. 15) and 
while holding the machine-pulley in this position, set sensor plate for trimmer 
solenoid as shown in Fig. 16. 

-
--- TENSION ~ ACT:ON CAP. 

~I APPRO X. l • 0::: 

SDlSOR PI..:-.':1: FO?. ~RD·t-!ER SOLENOID 
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b. Upper Needle Position (2nd position) 

The uppe~ needle position of the 491D200G~ machine is .approximately lmm 
(. 039'') befo~e the take-up leve~ reaches its upper dead. center and the 
upper needle position of the 49lD300GB machine is when the take-up lever 
is at its upper dead center. 

Adjust uppe~ needle position as accurately as possible by running and 
stopping machine several times to check for correct position. 

AC. '\ USt::lent s 

All sensors a=e correctly timeC. and set before leaving the factory. If, hovever, 
this tieing or setting has been disturbed and retiming or resetting becomes 
ne~essary, adjust by correctly positioning the sensa~ plates. 

1. The positions of the sensor plates (for upper.and. .lower needle positions and 
for controlling the trimmer solenoid) in·relation ~o the sensor set screv 
should be as shown in Figs. 12 and 13. To adjust the position of a s~nso~ 
plate, loosen screw on right end of the sensor and turn sensor plate as 
requ~~ee, the= tigh~en ~he screv. 

SENSOR PLATE (SECOND POSITION) 

PLATE FOR 
. C) 

Fig. 12 

SENSOR P'".uATE (FIR~ POSI':'ION) 

...l;;;..---""~---'~ SENSOR PLA.:L 
( S"ECOil"D 
POS!TlON) 

Fig. 13 

SENSOR r....L'"E {FIRST POSITION) 

2. Position sensor on hub of machine pulley so that its second set screw 
(set screw which appears immediately after the first set screw when sensor 
is rotated over tov~ the operator) is aligned ~~th the second set screv of 
the machine pulley and firmly tighten the two set screws. (See Fig. 14) 

M/C PULLEY 

I 

Fig. 14 
M/C PULLEY 
SET SCR..."C"W 

ALIGN SET SCREWS 

M/C PtJLU:Y 
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10. The tri~er and tension releasing 
mechanis~s return to their rest 
positions upon co~pletion of the 
triwming operation and the machine 
stops in the upper needle position. 

491D200G:B - Approxi.l:lately lmm (. 039") 
before take-up lever reaches its 
upper dead center. 

49lD300G:B - T~~e-up lever at its 
upper dead center. 

ll. Upon cacpletion of the trimming 
operation, the thread wiper makes a 
s;.ri velJ:i.ng movement to place the 
needle thread in proper position for 
starting the next sew~ng operation. 

Tll!I:NG All'D SETTING 

Fig. 11 

ifnen checking the operation of the trimmer mecha~ism by manuel actuation of the 
mechanis~s. 

a. Be sure to turn machine pulley over tova:::-d front oi' machine. 

b. Push thread puller action plate to~ard cam vhen take-up lever is ~ost 
at its lower dead center. 

NOTE: The thread puller may strike the needle and damage itself and the 
needle unless the thread puller action plate is ·pushed toward the 
cam as described above since the rotating hook shaft makes two 

.revolutions against one cycle of the needle bar. 

Be sure to check that the machine is correctly adjusted before making adjustments 
to the trimmer mechani~. (Refer to Service Manual for regular 491D machine) 

Check an~ adjust the trimmer mechanism in the order instructed in this manual 
since it is interlocked with many other area. 

Ad1ustment of Needle Sto-o Position 

vmen checkir~ and ~aking adjustoents of needle stop positions, be sure to 
disconnect the tr~er and viper co~nectors from the control box. 

Neeale Sto-o Positions 

a. Lower Needle Position (lst position) 

The lo-wer needle position is approximately 3mm ( .118") beyond the bottac 
dead center of the needle. This 1st position does not call for absolute 
accu:::-acy and minor adjustments may be made if toe trxeads cannot be 
properly tri~ed due to skip stitching. 
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5. As the needle tb=ea~ is cast off the 
rotating hook, it catches on the hook 
portion of the tb=ead puller. (Fig. 9) 

6. The tension release action plate pin 
reaches the inclination on the tension 
release action cam anc start releasing 
the tension discs ~ediately after the 
needle threac catches on tbe thread 
pul.rer. 

BOBBIN 

Fig. 8 

Fig. 9 

7. Wnile the above takes place, the cam follover on the thread puller action 
plate reaches the inclination on the thread puller action cam and the thread 
puller begins to pull the bobbin and needle threads tovard the stationary 
knife. 

8. The bobbin and needle threads are 
severed when the cutting edge.of the 
thread puller closes in against the 
cutting edge of the stationary knife, 
(Figs. 10 and 11) 

9. vmen the threads are tr~ed, the 
spring biased tension release action 
plate ~aves back to its rest position 
disengaging its pin from the tension 
release action cam and thus complete 
its func~ion of releasing and holcing 
the needle thread tension released. 

Clr.I'INC E!lCE OF 
THREAD PULU:R 

Fig. 10 

Ctn'!ING EDGE OF 
STATIO::ARY lrniFE 
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3. The trimme~ solenoid is energized 
when tbe sensor plate (for lower 
needle position) reaches a point 
shown in Fig. 6 

4. Wnen tbe cam followe~ on the thread 
puller action plate slips into the 
recessed portion of the thread 
puller action cam adjusting plate, the 
tb=ead ~uller is activated to move 
through. the loop (Fig. 7) to a point 

· sho-..'"Il in solid line . in Fig. 8, and 
the needle and bobbin threacis are · 
positioned as shown also in Fig. 8. 
Simultaneously, the thread puller 
action plate pushes the tension 
release action plate making its pin 
ride on the tension release action 
cam. Immediately when the pin rides 
on the tension release action cam, 
the electronic command relayed from 
the trimme~-Solenoid control sensor 
cuts off the current supply to the 
trimmer solenoid. 
The above motion makes the tension 
releasing cao rotate until just 
before the tension discs are 
released. 

SENSOR PLA'!E (FIRST POSITION} 

Fig. 6 

Fig. 7 

From the library of: Superior Sewing Machine & Supply LLC



. : 

c. Tension Release enc !l:oveble Slack Thread Retmlator 

SLACK ~AD P.EGULA.TOR 
Acr!OU PLA.':'E 

l-lOV ABLE SUCK 
THF~ REGtr~TOR 

Fig. 3 

DESCRI:?I'ION 0? THE TRll.WTIW OPERATION 

1. When the foot treadle is returned to 
its neutral position upon completion 
of the sew~ng cycle, the machine stops 
approximately 3mm (.liS") beyond the 
bottom dead center of the needle 
(hook point in the loop of needle 
thread). (Fig. 5) 

2. Heeling the foot treadle ;.;ill sta..-t 
the machine to run at low speed. 

Fig. 5 

TDlSIOii REU:ASING 
CAM 

Fig. 4 
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. UNDEREED THREAD TRIMMER 

PRINCIPAL PARTS 

a. D"ive Svstem of Thread Tr~er 

THREAD PULLER ACTION WIER LINK 

t 
ROTA'!'TilG 
HOOK SF.A:'I' 

THP.EAD PULLER BRACKE::' 

THREAD PU" .,.:::R AC':IC~: 
CAM FOLLO'-r'ER 

THREAD 
PULLER 
ACTION 
CAM 

TENSION RELEASE ACTION PLA...."'! 

TENSION R!:!.EAS!: ACTION CA.'! 

TIIRE.AD Pti...u:R ACTION PLATE 
TRIMMER SOLENOID 

Fig. 1 

STATIONARY T~~ · :!"tJT....U:R ADJ"'JSTING BLOCK 
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DESCRIPTIO:N 

An electro-mechanical underbeC. thread trimming unit, which is an integral 
part of the machine, is incorporated in the 491D200GB and 491D300GB machines. 

The machine is driven by a needle positioner motor, and its sensor and control 
box relay the electronic co::::mands to the built-in solenoids of the machine. 

The needle and bobbin t~Jea~s a=e trimmed below the throat plate after the 
se~ing opera~ion. 

A thread wiper "Wipes" the needle thread to proper position for starting the 
next sewing operation. 

In addition to the under bed thread· trimming u~it~ a back tacking system is 
incorporated in the 491D200GG and 491D300GG machines. The automatic back 
tack switch and control box relay the electronic ccomands to the built-in 
solenoid for automatic back tacking at start and at end of stitching. The 
push button svitcb provided adjacent to the needle bar permits back tacking 
in the midst of the seving operation. 

This manual should be used in connection vith the Service Manual for the 
regclar 49lD machine. It info~s especially regarding the operatior.. and 
maintenance of the underbed tr:ead trimmer and back tacking device and their 
d=ive systems. 
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