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Fjacit"Micrd'

A small reader with major advantages !
The Facit 4031 Optical Tape Reader is a robust reader
compact in design with properties which are attractive
for most applications.These properties have primarily
been optimized for micro-computer system and
terminal applications. The reader has only one moving
part. This and light source/phototransistor array
means high reliability and long service life.
A reader based on Faeit's long and well-known
expertise in the punch tape product sector.
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Reading speed 0 - 120 ch/s asynchronous
Bidirectional
Stepping motor with sprocket feed
Convertible between 5,6/7 and 8 channel
tapes
Reads all tapes with up to 60 % transmissivity
Optical end of tape indication

Low power consumption due to pulsed drive
of the stepping motor
Fits into2-module 19 inch panelheight
The tape is automatically secured when the
cover is being closed. Result, easy loading.
Stepping motor can be disconnected
electronically, e.g. in conjunction with fast
winding and simultaneous reading.
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Design
The construction of the Facit 4031 is extremely
robust which contributes to its high reliability.
It contains very few movable parts which increases
reliability while making service operations extremely
simple. Tape feed is carried out by a stepping
motor and sprocket wheel.

The control electronics are located on one printed
assembly board which contains the read head with
its light source/phototransistor array, connector for
the stepping motor and connectors for input and
output signals to the reader.
An extra lamp and photo transistor senses end of
tape approximately 20 mm prior to reaching the
read head when reading in the forward direction.
The tape track contains masking apertures for
each channelwhich are protected by glass thereby
preventing dust from entering the read head.

The Facit 4031 can very easily be converted for 5,
6/7 and 8 channel tapes.

The movable tape guide can be locked in desired
position by means of an inside screw.

Loading is facilitated by a tape retainer which holds
the tape in position during closing of flap. The tape
retainer is released when the flap is completely
closed so that the tape runs freely during normal
operation.
When delivered the reader is adjusted so that
reading is carried out while the tape is stationary,
i.e. between two feed operations. By turning the
stepper motor 7 1/2degrees reading takes place
during tape movement.

The Facit 4031 is also available mounted in a 19"
rack panel,88.4 mm 131l2"l high. Model Facit4(X!0
which is a complete reader, contains Facit 4031,
19" panel power supply and interface electronics.
Various interfaces are available
Panel height of Facit4030 is88.4 mm (3 112"1.
With fan-fold bins Facit 4019 the panel height is
176.8 mm (7").



Generaldata
0 - 120 ch/s bidirectional

Optical
Stepping motor and sprocket

5 track 17.5 t 0.' l  mm (11/6")
6 and 7 track22.2 t 0.1 mm (7/8")
8t rack25.4 t  0 .1 mm (1")

As per ISO standard
2.54mm ! 0.5o/o accumulative
over 50 rows
2.54 mm t 3 o/o between adjacent
rows

Reading speed

Reading method

Tape feed

Tape widths

lnter character
spacing

Thickness of tape
Tape material

Temperature

Relative humidity

Dimensions and
$reight

Height
width
Depth beh. panel
Depth in fr. of panel
weight ks (lb)

Output signal
definition Facit 4031 .
Da tachanne l s l -8
feedhole and EOT

Voltage reguirements
Facit 4031

lnput power
Facit 4&?0

Max 0.25 mm including splice
All types with transmissivity
of up to 60 o/o

Operat ion + 5to +5fC
Storage -10to +70'C
20 to 85 0/o

Faci t  4031
Faci t  4031 in Rack Faci :403O
mm in  mm in

68 2.68 88.4 3.68 88.4 3.6e
150 5.90 4ti:l 19 483 1 -o
80 3.15 80 3.15 150 5.90
67 2.64 67 2.64 67 2.&
r.1 12.41 1.8 (3.9)  3.1 {6.8)

Logical 1 +2.7 Y to + 5.3 V at 400pA
Log ica l  0  0V to  +0 .4Va t4mA
Hole and EOT = Logical 1
No hole

+  2 4 V  t  5 V

+  5V  +  0 .25Vmax300mA

100 ,115 ,220 ,2N  V r10%
49-61  Hz  Maxpower30W

= Logical 0 -
400 mA
800 mA peak, dury cycle 5O:''

1
2
3
4
5
6
7

SD
R I

Mating cable connectors
Xl: Male AMP 163690-5
X2: Male AMP 163690-9
Pins AMP'163691-1
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Timingdiagram

Feed hole Altl

Data Alt. l

F6ed hole Alt.2

Oata Alt.2

1 1 0 3 8 6 0 3 - 1 0
Reading speed 120 ch s

DATA PRODUCTS DIVISION

AUSTRALIA EAl-Elcctronics Associatcs Pq'. Ltd., P.O.Box 170, Crows Nest 2065 - AUSTRIA Facit-Addo Verkaufsges.m.b.H., Anschützgasse 3i. i1S0
Vienna - BELGIUM Facit-Addo S.4., Bettegemlaan 7, 1730Z..ellik - BRAZIL Facit S.A., Caixa Postal 30114, 01327 Sao Paulo - CANADA Domedc Carada
Ltd., Facit Diyisions P.O.Box 212, Oakville - DENMARK Facit A/S, Lundtoftevej 160, 2800 Lyngby - GREAT BRITAIN Facil-Addo Ltd., \{aidstone Road.
Rochcster - FINLAND OY Facit-Addo AB, P.B. 15, 00l0l Helsinki - FRANCE Facit Addo S.A., 30E, rue du Prds. S. Allende, 92700 Colombes - HOLL{\D
Facit Data Products, Postbus 7971, Amsterdam-Buitenveldert - ITALY Facit Data Products S.p.A., Via Pallia 9, 20139 Milano - JAPAN Undeto'es-Jacocarg
N.V., I.P.O. Box 5165, Tokyo 100-31 - NORWAY Facit A/S, Postboks 1732, Vika, Oslo - SOUTH AFRICA Garlicks Ofüce Machines, P.O.Bor t05-.
Johannesburg 2000 - SPAIN Facit Division, Electrolux S.4., Box 627, Madrid - SWEDEN Facit AB, 105 45 Stockholm . SWITZERLAND Facit-Addo .{G.
Seftigenstrasie 57, 3000 Bern - TAIWAN Sysconr, Computer Engineering Co., P.O.Box 48-130, Taipei - USA Facit.Addo Inc., 66 Field Point Roed.
Grcenwich, CONN.()6830. WEST GERMANY Facit GmbH, Postfach 3008,4000 Düsseldorf - NEW ZEALAND W & K Mckan Ltd., P.O.Box 309l..Auckiand
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Electrical data
All inpuVoutput signals are TTL compatible

lnput signal definition i Logical 1 + 2.4 to + 5.3 V
Facit 4031 Logical 0 0 to + 0.4 v at 1.6 mA

Stepping direction (SD) Forward = logical 1 or open
Backward = logical 0

ead instruction (Rl) Logical 0 Pulse width25-100ps

Motor release {MR) Logical 1

Blockdiagram
+24V DC
. s V D C  +

O (Ground)+
MR

Stepping direction pulse SD must overlap Rl
by a min 2us before and after

Reading mode Alt 'l: Reading of data with
stationary tape

Reading mode Alt 2: Reading during tape
. movement

MOTOR
col{InoL
crFcurT

' 4
. 5
' 6
' 7
. 8

End



Reading speed

Reading method

Tape feed

Tape widths

Inter character
spacing

Thickness of tape
Tape material

Temperature

Relative humidity

Dimensions and
weight

Height
width
Depth beh. panel
Depth in fr. of panel
Waight kS (tbl

Max 0.25 mm including splice
All types with transmissivity
of up to60 7o
Operation + 5to +55'C
Storage -10to +70'C
20 to85 o/o

Faci t  4031
Faci t  4031 in Rack Faci t  4030
mm in mm in

68 2.68
150 5.90
80  3 .15
67 2.64
1 .1  t 2 .41

88.4 3.68 88.4 3.68
483 19 483 19
80 3.15 150 5.90
67 2.64 67 2.64
1.8 (3.9)  3.1 {6.8)

All inpuVoutput signals are TTL compatible

lnput signal definition Logical 1 + 2.4 to + S.3 V
- Facit 4031 Logicat 0 0 to + 0.4 v at 1.6 mA

- 
^Stepping 

direction (SD) Forward . = logical I or open
Backward = logical 0

Read instruction (Rl) Logical0 pulse width2b-100;rs

Motor release (MR) Logical 1

Electrical data
Output signal
definition Facit 4031
Da tachanne l s1 -8
and EOT
Strobe

Voltage requirements
Facit 4031

lnput power
Facit 4030

Logical 1 +2.7 Y to + 5.3 V at 400pA
Log ica l  0  0V to  +0 .4Va t4mA
Hole and EOT = Logical 1
No hole = Logical 0
Logical ' l  Pulse width 100-150;.rs

+ 24v t 5 v ä33 Hä 0".n, duty cycre sozo
+  5V  +  0 .25Vmax300mA
100 ,115 ,220 ,2q  V t1070
49 -61  Hz  Maxpower30W

Mating cable connectors
Xl: Male AMP 163690-5
X2: Male AMP 163690-9
Pins AMP 163691-1

SD
RI

I

2
3
4
a

ß
7

1
2
3
4
5

6
\-, 7

^ . 8
9
tO
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Timingdiagram

FR@D[,@TS
AUSTRALIA EAl'Elecüonics Associates Pty. Ltd.. P.O.Box 170, Crows Nest 2065 - AUSTRIA Facit-Addo Verkaufsges.m.b.H.. Maria Hilferstrasse Sl. l060
Vienna - BELGIUM Facit'Addo S'A., 30 Rue Bois des lles. B-1080 Brussels . Brazil Facit S.A.. Caixa posral i0ll4:01327 Sao paulo - CANADA Dometic
Canada Ltd" Facit Divisions, P.O'Box 212. Oakville - DENMA!K Facit A/S. Lundtoftevej l60. 2800 Llngbv. cREAi-eRifelN Facit.Addo Ltd.. Maidstone
Road' Rochester ' FINLAND OY Facit-Addo AB. P.B. t5. 0Ol0l Helsinki - FRANCE "Facir 

Addo S.A.. 308. rue du prds, S. Allende, 92700 Colombes -
HOLLAND Facit Data Products, Postbus 7971. Amsterdam-Buitenveldert - ITALY Facit Data Products S.p.A., Via paiia S. UOt:q Vilano - JApAN Lindereves.
JacobergN.V.' !PO.^!ox,5-t!5' Tqkyo 100-31 - NORWAY Facit A/S, Posrboks 1732, vika, Oslo - SOUTIi AFRIC.q Garticks Office Machines, p.O.Box t057.
J.ola1ne-spurg 2000 - llA-ll faiit Division. Electrolur S.A.. M6ndez Alvaro 20, Madrid - SwEDEN Facit AB, t0S45 Stockhotm . Sy1TZERLAND Facit-Addo
AG' Seftigenstra:t: !1'-4Q!-.TJ|]Y-4I Syscom.(omputel llqineerlng Co., P.O.Box 48-130. Taipei - USa Fo.it.Äaoo Inc..66 Fietd point Road,
Creenwich CONN.06830'WEST GERMANY FacitGmbH. Posifach 300i.4000 Öüsseldorf . NEw ZEALANÖ W & K McLran Ltd.. p.O.Box 3097. AUCKLAND
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Fäcit 4031., changres from serial No.722-0075

Generaldata
0 - 120 ch/s bidirectional
Optical

Stepping motor and sprocket

5 t rack 17.5 t  0 .1 mm (1116")
6 and 7 track22.2 t 0,1 mm (7/8")
8 t rack25.4 J 0.1 mm (1")

As per ISO standard
2.54 mm ! 0.5 o/o accumulative
over 50 rows
2.54 mm + 3 o/o between adjacent
rows

Blockdiagram
+24V DC
+ 5V DC --.---->

o (Ground)+
MR

Stepping direction pulse SD must overlap Rl
by a min 2 ps before and after

FAGI'T
DATA

] , .^", .^,

f LTcHr--l
I sopRcE I

,t

xz Track
fl-_ r
l [ _ _ z
I  f - 3
I  l -KEY
I F- Strobe
I  L_a
I F__s
l f -e
l + 7

| l - - ;
LF- End ot tape

DATA
REGISTER

PHOTO
CUBRENT

AMPLIFIESS

Reading speed 120 ch/s
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3.-€.9._C!o:ogtg r_ rgrgo;q _
I ndependen t  o f  s j g6s l  s tondo rds ,  RS-232 -C
or  CURRENT L00P ,  t he  f o l l o r i ng  se t -ups  o re
needed .  See  F ig .  8 .
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f?_' u"6;5r! ____F;]_ I .:. I
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Se t -ups  needed  fo r  reod ing .  See  F ig .  9

Stroppcd
00s

Jesignot ior

UAT 4800 bps

U E N 2&O 'i,

UEO 1200 'r

UEP 600 '|,

U&R 300 't

u&s 150  ' l

o I  l 0  ' l

U A Q 75 ,,

P O W E R  S U P P L Y

The  pove r  supp l y . con  be  used  on  100 - l l 5 -
220 or 240V AC +/- loft, 49-61H2.

0n  co , toond  l y  R I  t ne  s te : , oe r  no to r  sho l l
t e e d  o n e  c h o r o c t e r  - . p o c e  o f  t h e  t o p e .  T h e
op to  reode rs  sho l l  r ecc  do to  l - 8 ,  f eed  ho le
o n d  t h e  e x i s t e n c e  o i  p o p e r .  A 1 1  o r e  f e d  t o
: . h e  o c c e p t o r , " i o  t h e  i n t e r : o c e  o s  s i g n o l s
D o t o  l : 8 ,  F H ( s t r o b e )  o n d  E O T .  I r ,  t h i s  w o y
n i s s - o l i g n e o e n t s  c n d  o s c i l l o t i o n s  o t  p u l l e
s to r t  o re  e l i r n i no ted .

The  mo to r  mus t  hove  cond i t i on  SD in  o rde r  t o
pe r fo rm fo rword  o r  bockword  feed inq .
0 p e n  c i r c u i t : f o r w o r d  t e e d i n g .
When  used  toge the r  r i t h  t he  se rvg  spoe lg l
4013  the  s teppe r  no to !  nov  be  re leosed .

f  I l J  |  |

4 .2  READING

R I  t r i g g e r s  t h e  s t e p p e l r o t o r  F F : s  o n d  T l
FF .  l { hen  the  de loy ,  coused  by  T l ,  hos  pos -
sed  the  chonge  f rom pope r  t o  f eed  ho le
w i l l  t r i g g e r  7 2  F F .  5 e e  F i g .  1 2 ,

t

F I G  8

FIG 9

ü
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There  o re  t r o  f u l l -wove  rec t i f i e r s ,
F ig.  10,  one for  +5V ond the other
+5V is  reguloted +/-  O.Z ot  0.54.

s e e
f o r  + 2 4 Y .

i {OTE the fuse volues for  d i f ferent  input
ElToses.

FIG IO

READE

T 2  F F  g i v e s  o  c l o c <  p u l ; e  t o  t h e  d o t o  b u f -
f e r  t o  w r i t e  d o t o  f r o m  t h e  t o p e  o n d  h o v e  i t
occessob le  on  the  ou tpu t  do to  l i nes  ( see
F i 9 .  l 3 )  r , h e n  t h e  s t r ä b e  r u . L s e ,  F H ; ,  o l s o
rnode  by  T2 ,  i s  t r onsn i t t ed .4. I GENERAL

$il':6-rr
Ths rcoder rorks normol ly  wi th o "hondshoke, '
opc ro t i on .  The  occep to r  t r onsm i t s  s i gno l  R I
v io  t hc  i n te r foce  to  t he  reode r .  Th i i  s i gno l
. . : l l  - - - . . 1 +  : -  -  - r - - - L -  r r t  I  t

l cng th

leng th

ffi
sl: l i l i tAl ??a-?s. .

3rlnAl lf l l5t
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UEQ 75 ,

P O I { E R  S U P P L Y

FIG 9

ü
The power  supp ly .con be  used on  100- l l5 -
220 or 24OV AC +/- 1C4, 49-61H2,
There ore-, two ful l -wove rect i f iers,  see
F ig .  10 ,  one fo r  +5V ond the  o ther  to r  +24Y.
+5V is reguloted +/-  O.2 ot 0.5A.
t lOTE the fuse volues for di f ferent input
6froges

Fl: l69mAT 229,-2La',
3tsmAr tg] I 15 V

FIG lO l,;€.-. ,s;ii;J ":"

READER

4. I GENERAL
Yeilis. 

-ff]

The reoder works normol ly with o "hondshoke"
operot ion. The occeptor tronsmits signol RI
vio the interfsce to the reoder.  This signol
w i l l  r e s u l t  i n  a  s f r a h e  F l {  h a n L  * n  * h a - ^ . -

1,.



I f  t h e r e  i s  n o  f e e d
F F  i s  k e p t  r e s e t  o n d

r r_  See  F ig .  
' | 4 .

h o l e  w i t h i n  A ;  l 2 m s ,  T 2
o  n e w  R I  i s  n e e d e o .

T h i s  r e s e t  f u n c t i o n  m o y  b e  i n h i b i  t e c j  b y
1 1 R  d u r i n g .  h i g h  s p e e d  r e o d i n g .  H e r e  r e o ä i n g
c o n  b e  o c h i e v e d  b y  u s i n g  t h ä  f e e d  h o l e  f o i
s t r o b e  p u l s e  s e t  u p ,

- t | , "  p o p e r  o p t o  d e t e c t o r  s i g n o l s  E O T  w h e n-  t h e r e  i s ^ n o  p o p e r .  T h e , d e t J c t o r  i s  p l o c e d
9 p p r o x . 2 0 m m  o h e o d  o f  t h e  r e o d i n g  s i o t i o n ,
f o r w o r d  f e e d i n g  d i r e c t i o n .

Y p r .  g ? t  o  c o p y  w i t h  c o r r e c t  l o g i c o l  c o n t e n t
r n o !  r s  o o s r e r  o n d  s o f e r  f o r  t h e  d o t o  o c _
c e p t o r  t o  t r e o t  i n s t e o d  o f  o n  e l e c t r i c o l
c o p y  o f  t h e  t o p e  c o n t e n t  w i t h  o l , i g n m e n t  e r -
r o r s  o r  s t o r t , / s t o p  p u l s e s  o s c i L l . o t i o n .

! . 2 . ]  E x p l o n o t i o n  o f  r e o d i n o
5eä Fie.-iE t ÄpI.-6; 

--:-: '  j l

Th :  l l " i l i n s  : ds9  o f  R I (L )  t r i see rs  a ,  I
o n o  |  |  f f  s .  U u r t n g  t h e  t i m e  w h e n  T l = 1 ,  C 1 7
i s  c h o r g e d  . o n d  T 2  f f  i s  k e p t  b l o c k e d .  W h e n
t h e  d e l o y - ( & . 3 - 5 m s )  h o s  p o s s e d  t h e  s i g n o l
l r o m  t h e  f e e d  h o l "  m o y  t r i g g e r  T 2 ,  O n i y  t h e
c h o n g e  f r o m  p o p e r  t o  h o l e  i ä r . " .  t h e  s i q n o J .
b e c o u s e  t h e  s i o n o l  i s  ä e r i v o t e d  b y  C l 6 / / C l g '
R49  (4 ,  I  . 4ms) .  

-

F I G  I 4

R I

I  l '

c t 7
I@e
feed
ho le

READ c |c re '  o " , r "  Crogrsm

X 3
STEPP€R
MOTOR

D u r i n g  t h e  t i m e  u n t i l  T 2  i s  l _ s e t ,  C I Z  i s
d i s c h o r g e d  t h r o r . , , g h  R 4 Z ,  t i r "  . o n r i o n t
o p p r o x .  t Z m s ,  b u t  w h e n  T 2 = l  t h e  t i m e  c o n _
s t o n t , i s  c h o n g e d  b e c o u s e  R 5 6  b e c o m e s  i n _
v o l v e d  r n  t h e  d i s c h o r g e .

T h e  1 2  p u l s e  i s  d e r i v o t e d  b y  C 6 . R l O  ( r o i S O p s )
o l i . ! f t g ^ p r l s e  f r o m  t h e  t r o i i i n g  e d g e  c u t s
o f  f  

.  
V l 0 2 .  T h e  p r r l s : ^ o u ^ t ,  F H , ,  i .  J l t o y " a

o n o t h e r  5 - 2 O p s  b y  C 3 . R 9 .

W h e n  f . / 3  i  s  n o t  u s e d  o n d  M R  b e c o m e s  h i g h  t h e
I u n c t i o n  o f  C 1 7  i s  i n h j b i t e d  o n d  p u l s e  t i m e
f o r  T 2  i s  d e c i d e d  s o I e I y  b y  C l 3 . R i a .

! , 2 , 2 _ S t e p R : r _ m e t c r _

V l  l 4  -  i  l 6  o r e  d r i v i n g  t h e  s t e p p e r  m o t o r .
f h e y  o r e  c o n t r o l l e d  b t  D 3  F F . s ' o r  q r e
b l o c k e d  b y  M R ,  S e e  F i g .  j 6 .

F I G  I 6

' ' I

' ' I  2"
Butt CP

VD?3

vt02E

F H

Doto  l -8
vrot,r

F I G  I 5

l 0

t . 7 u

, 2 |V

d

.l

D 3  i s  J K  F F ' s  c l o c k e d  b y  R I ( L )  o n d  c o n t r o l _
l e d  b y  S D  o n d  t h e  s t o t e  o f  i h e  F F , s .  W h e n
i n p u t  J  b e c o m e s .  h i g h ,  t h e  o u t p u t  c h o n g e s
i t s  s t o t e .  S D ( L )  d Ä t e r m i n e s  t i . r e  s t e p p i n g
n l i  - a r + i n n

C r r r u r t  b . _ s r d  l t c 0  1 5  l O _ . J o



I n  o l l  t h e s e  c o s e s  t h e  o p .  o m p : s  o r e r  o t ) e r -
o t e d  o n  t h e  i n r , e r t e d  i n p u t  o r r C  t h e  t o l r e  i s
d r i v e n  b y  t h e  s p r o c k e t  * h e e l .  W h e n  h i g h
s p e e d  i s  w o n t e d  t h e  t o p e  w i I I  b e  d r i v e n  L r y
o n e  o f  t h e  s e r v o  m o t o r s ,  I e f t  o r  r i g h r .

:_-f
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4 i\.ü ,

' r - - - l r l l  f  '

?  ^ . 4  |
ft: ' T V"

-J

I '
T_

HS.SD

HS'SD

t c
t l. ,v  I

,-.sJ--j
I .
T . .

- . T h i s  o p e r o t i o n  i s  c o n t r o l . J . e d  b y  e i t h e r
i - p o n e l  s w i t c h e s  , 3 ( 5 2  o r  b y  s i g n o l  H 5 ( L )-  

i h "  s  t o t e  o  f  S D ( L )  .

__J

l l  I

F I G

t h e
o n d

T h e  d i f f e r e n c e  b e t w e e n  t h e s e  t w o  i s  t h o t  b v
u s i n g  H S ( L ) ,  o  l o w e , r  v o l t o s e  ( g . Z V )  i s  o p -
p l i e d  t o  +  i n p u t  o f  t h e  o p . o m p ,  A  z e n e r
d i o d e  V l 9 ,  J . o w e r s  t h e  v o l t o g e .  l , r / i t h  + l 2 V
t h e  s h i e l d  c o n  m o v e  d e e p e r  i n t o  t h e  o p t o
c o u p l e r  b e f o r e  t h e  o p . o m p .  r e o c t s  o n d  c u t s
o f f  t h e  m o t o r  c u r r e n t .  T h e  m o t o r  i t s e l f
w o r k s  o n l y  w i t h  + l 2 V  o r  - 1 2 V .  W i t h  + 8 . 2 Y
t h e  o p . o r n p .  r e o c t s  e o r l i e r  o n d  t h e  s o e e d
w i l l  n o t  b e  s o  h i g h .

T h e  r e o s o n  f o r  t h i s  i s  t o  o l l o w  t h e  o p t o
r e o d e r  c i r c u i t s  t o  b e  r e s t o r e d  b e t w e e n
e Q c h  c h o r o c t e r .

'
A n y  o . f  t h e s e  t w o  c o m b i n o t i o n s  g i v e s  s i g n o l
H R  v h i c h  r e l e o s e s  t h e  s t e p p e r  m o t o r  s p r o c k -
e t  v h e e l .

W h e n  h i g h  s p e e d  i s  o p e r o t e d  b y  5 3 / 5 2  t n e
l o t " e r  g u i d e  u h e e l  o n  t h e  v r i n d  o f f  s i d e  i s
p r e v e n t e d  t o  p o s s  t o  i t s .  f o w e s t  p o s i t i o n .
T h u s  i t s  f e v e r  w i l l  c o m e  i n  d o r k  c u r r e n t
s t o t e  f o r  8 3 / 8 4  o n d  t h i s  u i l l  s t r e t c h  t h e
t o p e  o n  t h e  w i n d  o f f  s i d e .  A t  t h e  s o m e  t i m e

t h e  r r r o t o l  s ' r ,  t h e  r ; t h e r  s i c - J e  w i i l  s t o r t  t o
' , i r r d  o n .  A f  t e r  t h i " ,  t h e - . r , o r m o - l  s e r v o  f u ,  n c -
L i u n  s t o r t ' ' .
N O T E  0 n  s t o  r  t  t h r - ,  l o r e r  q u i d e  w h e e l  i n  t h e
T ä i .  f . " d  c J i r e r : t i o n  s h o u l i  n o t  b e  i n  i t s' v t " .

l o r e s t  p o s i t - i o n ,  I {  s c , ,  o n l y  t h e  w i n d  o f f
s i d e  w i l l  w o r L r  w h e n  t h e  s n r o c k e t  w h e e l
s t o r t s  f e e d i r r g .

4 . 3 . 4 4 ( ) 1 9

A  p o s s i v e  d e v i c e  f o r
o f  f o n  f o l d e d  t o p e .

5  I N T E R F A C

5.  I  GENERAL

b i d i  r e c  t i o n o l  f e e d  i  n o

I S

T h e  d i  f f e r e n t  i n t e r f o c e s  s h o I I  o d o p t  t h e  t o p e
r e o d e r  o u t p u t  t o  d i  f f e r e n t  d o t o  o c c e p t o r s .
T h e  d o t o  o u t p u t  t o  t h e  o c c e p t o r  m o y  b e  i n  p o -
r o I l e I  F o r m  ( S P l  E  U n i v e r s o l ) ,  o r  i n  s e r i o i
f o r m  ( V 2 4  o r  C u r r e n t  L o o p ) ,  T h e  i n t e r f o c e s
o l s o  h o n d l e  d i  f f e r e n t  c o n t r o l  s i g n o l s ,

5 . 2  S P l  -  I N T E R F A C E s
W
T h e  m o i n  p o r t s  o r e  t h e  b u f f e r ,  t h e  p o r i t y
c h e c k e r ,  e r r o r  c i r c u i t s  o n d  d e l o y  c i r c u i t s .

F F ' s ;  p o s i t i o n  o n d  l o g i c  I  o u t p u t .  A = 0 3 : 1 3 ,
8 = D 3 : 5 ,  C = D 2 :  I 3 ,  D = D 7 : 9 ,  E = D 7 : 5 ,  F = D l 0 : 3 .

S i g n o l  5 C  i s  t r o n s m i t t e d  t o  t h e  o c c e p t o r
w h e n  d o t o  o r e  o v o i l o b l e ,  S i g n o I  5 0 = l  i s
o l s o  t r o n s m i t t e d ,  t e l l i n g  t h o t  5 C  i n f o r m o -
t i o n  i s  v o l i d  ( n o  e r r o r  c o n d i t i o n  o n  h o n d ) .

J
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T h e  o c c e p t o r  t r o n s m i t s  t h r e e  s i g n o l s :  A 0 ,
A C  ß  A l ' l  .  A 0  s t o n d s  f o r  o p e r o b l e  o n d  i s  u s e d
b y  t - h e  i n t e r f o c e  t o  o s c e r t o i n  t h o t  A C  o n d
A l " ' 1  o r e  v o l i d .  A l ' ' l  s e t s  D  o n d  i s  t r o n s  f  e r r e d
t o  4 0 3 1  o s  S D ( L ) ,  A H = O  m e c n s  f o r w o r d  s t e p -
p i n g  o n d  A M = l  m e o n s  b o c k w o r d  s t e p p i n g .
5 0 = 0  m e o n s  E R R O R  o n d  S 0 = l  m e o n s  n o  e r r o r .

T h e  o c c e p t o r  o c c e p t s  d o t o  o f t e r  c o n t r o l l i n g
t h o t  5 C - ' l .  I t  o c k n o w l e d g e s  d o t o  b y  c h o n g i n g
A C  f r o m  I  t o  0 .  T h i s  c h o n g e ,  C 2  o n d  t h e  c o l -
I e c t o r  r e s i s t o n c e  o f  D 5 :  I  I  s e e  t o  t h o t  o n l y
o n e  s h o r t  p u l s e  i s  s e n t  t o  C .  I n  o r d e r  t o
t r i g g e r  C  o n c e  n o r e ,  A C  h o s  t o  b e  c h o n g e d

I : : n ' . 9 _ , o n l  
o n d  o n c e  o s o i n  f r o m  l  t o  0 .
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C  g i v e s  R I ( L )  t o  4 0 3 1 ,  w h e r e  i t  t r i g g e r s  t h e
F F ' s  f o r  t h e  s t e p p e r  m o t o r  w h i c h  p e r f o r m s
o n e  s t e p  i n  t h e  d e c i d e d  d i r e c t i o n .  0 n  t h e
i l t e r f o c e ,  s i g n o l  R I ( L )  t r i g g e r s  t h e  t w o
F F t A  &  8 .  A s  l o n g  o s  o n e  o f  t h e m  i s  1 - s e t ,
s i g n o l  S C  i s  i n h i b i t e d .  T h e y  o r e  d e l o y  F F ' s
w h ö r e  A ,  o p p r o x ,  3 m s ,  b l o c k s  t h e  o c c e p t  o f
F H  o n d  8 ,  o p p r o x  5 m s ,  f u r t h e r m o r e  d e l o y s  t h e
t r o n s m i s s i o n  o f  S C .  5 e e  F i g .  2 3 .

3

T h i s  h o p p e n s  i f  n o  E R R O R  h o s  o c c u r e d  o n d
t h e  s i g n o l  f r o m  t h e  f e e d  h o I e ,  F H ,  h o s  b e e n
d e t e c t e d  w i t h i n  t h i s  t i m e  I i m i t  p l u s  o n
e x t r o  t i m e  l i m i t  m o d e  b y  C 9 ' R l 0  ( o p p t o t .
3 m s ) ,  I f  n o  F H  h o s  o r r i v e d  b e f o r e  t h i s  l o s t
d e l ä y  h o s  r u n  o u t .  F  ( " r r o r )  i s  l - s e t .

T h i s  m e o n s  t h o t  o  d e l o y  b e t w e e n  s t o r t  s i g n o J .
R I ( L )  o n d  t h e  o c c e p t o n c e  o f  f e e d  h o l e
i s  o r r o n g e d  t h u s  o l l o w i n g  d j ' s t u r b o n c e s  t o
o c c u r  d u r i n g  s t o r t  u p  o f  s t e p  n o v e m e n t .  W h e n
t h e  c o n t r o l  p o n e l  i s  u s e d  o n d  5 3  o r  5 4  c o n -
t r o l s  t h e  t o p e  f e e d ,  t h e  p r e s s i n g  o f  o n y  o f
t h e  t v o  s w i t c h e s  r e s u l t s  i n  t h r e e  t h i n g s :

2 .

3 .

I , c r e o t i o n  o f  R I  ( L ) ,  r e g o r d l e s s  o f  o c c e p '
t o r  c o n d i t i o n .

s e t t i n g  D  i n  o c c o r d o n c e  w i t h  w o n t e d
s t e p p i n g  d i r e c t i o n .

s e t t i n g  o i  F  ( = E R R O R ) .  E r r o r - l - o m p  o n
p o n e l  l i g h t s  u p .

A s  l o n g  o s  F  i s  s e t  ( t R R 0 R ) ,  r e s e t  c o n d i -
t i o n  e x i . s t s  f o r  t h e  b u f f e r  o n d  S 0 = 0 .  R e s e t
o f  F  c o n  o n l y  b e  d o n e  w i t h  5 2  ( S T A R T )  o n  t h e
c o n t r o l  p o n e L .

T h e  c o n t e n t  o f  t h e  b u f f e r  i s  c o n s t o n t J . y
c h e c k e d  f o r  O D D  p o r i t y .  T h e  r e s u l t  o f  t h e
c h e c k  i s  t r o n s m i t t e d  o s  P  o n d  D E = D 8 ' w i t h
s t r o p s  ! , / 3  6  W 4  c o n n e c t e d  o s  s h o w n  i n  F i . g .
2 4 .

F IC  24

W i t h  t h e  s t r o p s  i n  t h e  o t h e r  p o s i t i o n  P = D 8 '
o n d  D 8 = 0 .

U '

D 5

rt'l

T h e  s e r v o  s p o o l e r  4 0 1 3
f o c e  f o r  t r o n s f e r  o f  s
s p o o l e r  t o  t h e  s t e P P e r
o p p l y  c o m m o n  g r o u n d .

T h e  P O R  c i r c u i t  ( V 1 0 0 )
t i o n  u n t i l  t h e  v o l t o g e
l e v e I .

o n J " y  u s e s  t h e  i n t e r -
i g n o l  l ' 1 R  f r o m  t h e  s e r v o
m o t o r  c i r c u i t s  o n d  t o

p r o v i d e s  E R R O R  c o n d i -
r e o c h e s  o p p r o v e d

F i n o l l y  t h e  t w o  s t r o p s ,  W l  &  V 2 ,  o r e  u s e d  t o
c o n n e c t  g r o u n d  c n d  s h i e l d  f r o m  t h e  o c c e p t o r .

5 . 3  U N I V E R S A L  -  I N T E R F A C E
S e e  F i g .  2 5 ,  2 E  6  A P P .  J

T h e  u n i v e r s o l ,  i n t e r f o c e  i s  i n t e n d e d  t o  b e

u s e d  t o g e t h e r  w i t h  t h e  s e r v o  s p o o l e r  w h e r e
t h e  o c c ä p t o r  c q n  o r d e r  b o t h  h i g h  s p e e d  ( H S )

o n d  c h o n g e  s t e p p i n g  d i  r e c t i o n  ( 5 D ) .

D o t o  f r o m  t h e  r e o d e r  o r e  c o n s t o n t l y  f e d
t h r o u g h  t h e  l i n e  d r i v e r s  t o  t h e  o c c e p t o r .
D o t o  o r e  o . L s o  c h e c k e d  f o r  p o r i t y .  W i t h  t h e

s t r o p s  G  o r  H ,  E V E N  o r  O D D  p o r i t y  c o n  b e  s e -
I e c t e d .  S e e  F i g .  2 7 .

D e p e n d i n g  u p o n  t h e  p o s i t i o n  o f  s t r o p s  A  6  B ,

D 8  m i g h t  b e  D 8  o r  l o g i c o l  0  o n d  P  m i g h t  b e
P o r i t y  b i t  o r  D 8 ,
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F F ' s ;  p o s i t i o n  o n d  l o g i c  I  o u t P U t .  A = D 8 :  l 3
8 = D 8 : 5 ,  C = D 6 :  

, l 3 ,  
D = D 7 : 5 ,  E = D 4 : 8 ,  F = D 6 :  5 ,

G=D7 I  9 .

S T A R T  i s  d i f f e r e n t i o t e d  o v e r  C 2 6  o n d  g i v e s
F b l D  d u r i n g  o  s h o r t  t i m e , . I o n g  e n o t r g h  t o
t r i g g e r  C  w h i c h  g i v e s  R I ( L ) .  S e e  F i g ,  2 6 ,

FTG 26

F f { D  g . i v e s  E R R 0 R  b u t  i n  t h i s  c o s e  t h e  s i g n o l
S T A R T  k e e p s  E  r e s e t .  R I ( L )  t o  4 0 3 . l  t r i g s e r s
t h e  F F ' s  f o r  t h e  s t e p p e r  m o t o r  w h i c h  p e r -
f o r r n s  o n e  s t e p  i n  t h e  d e c i d e d  d i r e c t i o n .
W h e n  t h e  t o p e  h o s  b e e n  f ä d  o n e  c h o r o c t e r
t h e r e  o r e  n e n  d o t o  o n  t h e  I i n e  d r i v e r s .  R R
e x i s t s  o n d  i f  t h e  o c c e p t o r  n o \ . /  s e n d s  R I  ,  D A
i s  d i r e c t l y  t r o n s m i t t e d  b o c k  t o  t h e  o c c e p -
t o r .
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D A  m e o n s  t h o t  d o t o  o n  t h e  l i n e s  o r e  o v o i l o b l e

o n d  v o I i d .

T h e  t r o i l i n g  e d g e  o f  R I  t r i g g e r s  F  w h i c h  d o e s
t h  r e e  t h i n g s :

l .  t r i g g e r s  C  w h i c h  s e n d s  R I ( L )  t o  t h e  t o p e

r e o d e  r .

2 .  s e t s  D  i n  o r d e r  t o  c h e c k  i f  F H '  o r r i v e s
o r  n o t  w i t h i n  t h e  t i m e  d e l o y  o l l o w e d .

3 .  g i v e s  c l o c k  p u l s e  t o  G  s o  t h o t  o  p o s s i b l e

c h o n g e  o f  s t e p p i n g  d i r e c t i o n  m o y  b e  s e t
u p .

C  t r i g g e r s  t h e  t w o  d e l o y  F F ' s  A  &  B  o n d  o s

I o n g  o s  o n y  o f  t h o s e  o r e  1 - s e t ,  C  i s  b l o c k -

e d  i 6 1  n e w  i n p u t .  T h e s e  d e l o y s ,  o p p r o x .  2 m s

o n d  6 m s ,  q i v e s  t h e  s h o r t e s t  i n t e r v o l  b e t w e e n
t w o  R I ( L ) i  l 2 o c h / s .  I f  n o  F H '  h o s  o r r i v e d

o f t e r  t h i s  d e l o y  o  p u l s e  t o  t h e  E R R O R  F F  i s
s e t  u p  ( O n : A )  o n d  i .  i n t e g r o t e d  ( n : S ,  C t S )
g i v . i n g  o n  e x t r o  3 m s  d e l o y  b e f o r e  I  i s  l - s e t .
W h e n  H S  i s  o r d e r e d  f r o m  t h e  o c c e p t o r ,  t h i s

s i g n o l  r e s u l t s  o m o n g  o t h e r  t h i n g s  i n  s i g n o l
1 " 1 R .  A s  I o n g  o s  H S  o n d  M R  o r e  o l i k e ,  c o n d i t i o n
f o r  R R  e x i s t s .  M R  r e s e t s  C  t h u s  i n h i b i t i n g
R I ( L )  o n d  t h e  o p e r o t i o n  o f  A  &  8 .  T h i s  r n e o n s  '

t h o t  R I  f r o m  t h e  o c c e p t o r  n o w  o n l y  o p e r o t e s
F  S  D  o n d  o l s o  p r o v i d e s  D A .  F H ' o p e r o t e s  D
I i k e  b e f o r e .  T h e  r e o d i n g  s p e e d  i s  n o w  c o n -
t r o l  I e d  b y  t h e  s e r v o  s p o o l e r  m o t o r s ,  l e f t  o r
r i g h t ,  o n d  t h e  t o k e  u p  w h e e l  d i o m e t e r .  T h e

3: , ' . "1 t : : . i : ' : " ' : f  I : " ' l :  : i : l  R I -  w i th in
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r e o d i n g  s p e e d ,  o p p r o x .  T O O c h / s ,  c o n  b e
o c h i e v e d .

I f  5 2  o r  5 3  o n  t h e  4 0 1 3  c o n t r o l  p o n e l  i s
u s e d ,  H S  o n d  M R  w i l l  b e  u n e q u o l .  H - S . H R  l -
s e t s  E  o n d  s i g n o l  E R R  i s  t r o n s m i t t e d  t o  t h e
o c c e p t o r  o n d  t h e  E R R O R  I o m p  i s  I i g h t e d  u p
o n  t h e  c o n t r o l  p o n e I .

l Jhen  ope ro ted  f rom the  con t ro l  pone l ,  F l , lD  E
8 l { D  l - s e t s  E  o n d  t r i g g e r s  C  w h i c h  s t o r t s  t h e
t o p e  f e e d .  B W D  r e s e t i - G  w t r i c h  g i v e s  S D ( L ) .

START moy  come f rom tho  con t ro l  pone l  o r
f r o m  t h e  o c c e p t o r .  T h e  s i g n o l  m u s t  b e  m r n .
l m s  o n d  l o g i c  0 .

V o l t o g e s  f o r  t h e  i n t e r f o c e  c o m e  f r o m  4 0 3 0
pow€r  supp l y .  See  F  i , g .  29 ,

l
.2 {  v

FTG N

l { h e n  s t r o p  F  i s  u s e d  + 5 V  i s  t h e  o u t p u t  v o l t -
o g e  f o r  t h e  l i n e  d r i v e r s .  I f  s t r o p s  C  &  E
o r e  u s e d  t h e  o u t p u t  v o l t o g e  i s  + l 2 V  f r o m
t h e  D C  r e g u l q t o r  q n d  i f  s t r o p s  D  &  E  o r e
u s e d  t h c  v o l t o g e  i s  d e p e n d i n g  u p o n  o n  e x t e r -
n o l  v o l t o g € ,  V . f  m o x .  + l 5 V  o n  X l : E E ,  S e e
F i g .  2 9 .  '

+ 5 V  l s  c o n n e c t e d  t o  X l : H H  w h e r e  i t  s i m p l y
i n d i c o t e s  t h o t  i n t e r f o c e  i s  u n d e r  v o l t o g e
o n d  r e o d y  t o  b e  u s e d .  I t  i s  o l s o  p o s s i b l e
t o  u s e  X l : K ,  F H ,  f o r  t h e  s o m e  o r  s i m i l o r
P U  r p o r  e .

5.1 SERIAL -  INTERFACT
ffi
T h e  i n t s r f o c e  c o n  b e  u s e d  e i t h e r  i n  o  v o l t -
o g e  l c v o l  c o n n e c t i o n  o r  i n  c u r r e n t  l o o p  c o n -
n e c t i o n .  f n  v o l t o g e  I e v e l  c o n n e c t i o n
s o m 6  s i g n o l  n o m e s  o n d  c o n n e c t o r  p i n s  o r e
u s e d  i n  o c c o r d o n c e  w i t h  C . C . I . T . T .  r e c o m m e n -
d o t i o n  V 2 4 .  I n  c u r _ r € n t  I o o p  o n l y  t h e  s e r i o l
d o t o  o u t  o p e r o t e s  i n  c u r r e n t  l o o p .  T h e  I o o p
m o y  w o r k  o s  o c t i v e  o r  p o s s i v e .

0 l

5-

3

DA TA
t - 6

50

5v L.24v

FOr
R l

Blül  drtgaob

F T G  3 0

F F  ' s  
;  p o s i  t i o n  o n d  J . o g i c  1

8 = D 3 :  5 ,  C = D  I  Z :  I  3 ,  E = D  1  O : 3 ,
o u t p u t .  A = D 3 : 1 3 ,
F  = D 7  : 8 ,

_Reod i  ng_

T h e  o c c e p t o r  t r o n s m i t s  s i g n o l  C T S  w h i c h  t r i . g -
g e r s  C  i f  t h e r e  i s  n o  e r r o r  o n d  t h e  l o s t
c h o r o c t e r  h o s  b e e n  t r o n s m i t t e d  t o  t h e  o c c e p -
t o r  o n d  t h e r e  o r e  d o t o  i n  t h e  r e o d e r  b u f f e r .
C  g i v e s  o  p u l s e ,  R I  ( L ) ,  t o  t h e  s t e p p e r  m o t o r
c i r c u i t s  o n d  t h e  d e l o y  c i r c u j . t s  A  &  8 .

C T S  o l s o  t r i g g e r s  D ,  w h i c h  g i v e s  t h e  d o t o
s t r o b e  f o r  p o r o l l e l  i n p u t  o f  d o t o  f r o r n  t h e
r e o d e r  b u f f e r  t o  t h e  U A R T  w h i c h  t r o n s f o r m s
i t  i n t o  s e r i o l  f o r m  o c c o r d i n q  t o  t h e  f o r m o t
s e t  u p  w i t h  s t r o p s  J - M  o n d  V ' (  s e e  2 , 6 , 6 ) ,
T h i s  s e r i o l  d o t o  o r e  p o s s e d  t h r o u g h  s t r o p  G
o n d  t h e  l i n e  d r i v e r  D 5 : 2 -  I  ,  t o  X l  : 2  o s  T D .
T h e  d o t o  o r e  t r o n s m i t t e d  i n  t h e  f o r m  s n o w n
i n  F i 9 .  3 1 .

F I G

T h e  s t o r t  i s  s h o w n  i n
3 2  w i t h  t h e  c l o c k  p u l
F roud  ro  t e  .

J I

e n l o r g e d  v i e w  i n  F i g .
s e s  f r o m  t h e  s e l e c t e d

1 6  C P

F T G  3 2

T h e  s t o r t  o f  t h e  d e l o y  c i r c u i t s ,  A  &  B ,  b y
R I ( L )  1 - s e t s  E ,  i n d i c ä t i n 9  t h o t  o  c o l l - f o r
i n f o r m o t i o n  h o s  b e e n  m o d e ,  W h e n  t h e  s t e p p e r
m o t o r  h o s  m o v e d  t h e  t o p e  q n s  6 h q l q c t e r ,  t h e
f e e d  h o l e  i s  d e t e c t e d  o n d  t r o n s f e r r e d  i n t o
s i g n o l  F H ' ,  F H '  O - s e t s  E  w h i c h  o l l o w s  o  n € w
C T S  t o  t r i g g e r  C  i f  t h e  d e l o y  A  6  I  h o s
p o s s e d ,  i f  t h e r e  i s  n o  e r r o r  o n d  i f  t h e  p r e -
c e d i n g  c h o r o c t e r  i n  U A R T  i s  t r o n s m i t t e d  i n
s e r i o l  f o r m .  T h e  d e l o y  A  6  B ,  2 m s  +  6 m s ,  d e -
t e r m i n e s  t h e  h i g h e s t  r e o d i n g  s p e e d ,  1 2 0 c h / s ,
5 e e  F i s . 3 3 ,

E n d  o f  t h e  t o p e ,  E O T ,  w i l l  l - s e t  F  o n d  s i g n o l
D T R = I o w  i s  t r o n s m i t t e d  t o  t h e  o c c e p t o r ,  i n -
d i co t i ng  ERR0R.  F  i s  l - se t  when  FWD o r  E r r JD
o n  t h e  c o n t r o l  p o n e l  i s  u s e d  o r ,  i f  o f t e r
g i v i n g  R I ( L ) ,  n o  F H '  o r r i v e s  b e f o r e  t h e  d e -
I o y  o f  A . f  B  o n d  R 2 4 ' C l  I  ( o p p r o t .  3 m s )  t o t o J .
o o D r o x .  I  l m s .

F  c o n  o n l y  b e  O - s e t  w i t h
t r o l  p o n e I .  T h i s  s i g n o l
v r o  C 7 ,  q i v i n q  F W D .  F w D
o n e  R I ( L ) .  I t  o L s o  t r i e s
S T A R T ,  m i n .  i m s ,  i s  m u c h
m o i n s  0 - s e t .

START f rom the  con -
i s  d i f f e r e n t i o t e d
t r i g g e r s  C  o n d  g i v e s

t o  l - s e t  F  b u t
l o n g e r  o n d  F  r e -

E v e t y  t i m e  F  i s  l - s e t ,  t h e  E R R 0 R  l o n r p  o n  t h e
c o n t r o l  p o n e l  l i g h t s  u p .
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FIG 33

5 , 1 . 2  A c t i v e  c u r r e n t  I o o o
Sei Fil.-r5 d 5+-
T h e r e  i s  n o  d i f f e r e n c e  b e t w e e n  v o l t o g e  l e v e l
c o n n e c t i o n  o n d  t h e  c u r r e n t  i . o o p  u p  t o  t h e
o u t p u t  f r o m  U A R T .  W h e n  c u r r e n t  I o o p  i s  u s e d ,
s t r o p  C  i s  u s e d  i n s t e c d  o f  G .

cur ren t  de termin ing
c i rcu i t

F I G  3 1 ACTIVE CURRENT LOOP

T h e  s e r i o l .  o u t p u t  c o n t r o l s  t h e  c u r r e n t  i n
o p t o  c o u p l e r  D l .  T h e  i n t e r f o c e  d e t e r m i n e s
t h e  c u r r e n t  w i t h  R 9 ,  V 2  o n d  V l 0 2 ,  T h e  o c c e p -
t o r  o n l y  d e t e c t s  t h e  c u r r e n t  i n t e r r u p t ,

5 . 4 . 3  P o s s i v e  c u r r e n t  l o o o
5"ä Fil.-r3 a 55-
I n  t h e  p o s s i v e  c u r r e n t  I o o p  t h e  o c c e p t o r
de te r rn ines  the  cu r ren t  vo . l . ue .

RECE IVER

-c,r+,}
düü

t l
I -
I
r r e n t
te  rü i  ngd e

c i

ACCEP TOR

PASSIVE CURRENT LOOP

F I G  3 5

T h e  o c c e p t o r  h o s  o n l y  o n e  w o y  t o  g e t  c o n -
t r o l  i n f o r m o t i o n s  f r o m  t h e  d o t o  s o u r c e  o n o
t h o t  i s  o n  D T R .  T h i s  " b u s y " - s i g n o l  i n d i c o t e s
E R R 0 R  v h e n  l o w .

5 , 4 . 4  V o l t o q e  c o n v e r t e r s
F _ ?
) e e  f  1 g .  J ö

- l 2 V  d e r j v e s  f r o m  t h e  o s c i L l o t i n g  c i r c u i t  L l .
T h e  b o u d  r o t e  g e n e r o t o r  s u p p l i e s  o  f r e q u e n c y
o f  l 9 . 2 k Y z ,  V l 0 5  d e t e r m i n e s  t h e  e n e r g y  i n t o
L l ,  T h e  o u t p u t  i s  c h e c k e d  o n d  f e d  b o c k  b y
V l 0 7  t o  V l 0 6  w h i c h  i s  o  p o r t  o f  V i 0 5  b o s e
i m p e d o n c e .

F I G  3 6

W h e n  - l 2 V  i s  g e t t i n g  m o r e  n e g o t i v e ,  t h e  i m -
p e d o n c e  o f  V l 0 6  b e c o m e s  s r n o l . - l e r  t h u s  r e d u c -
i n g  e n e r g y  t o  L l ,  0 n  t h e  o t h e r  h o n d ,  i f  - 1 2 V
g e t s  I e s s  n e g o t i v e ,  t h e  c u r r e n t  i n  V l 0 7  g e t s
g r e o t e r  o n d  t h u s  o l s o  t h e  e n e r g y  t o  L l .

+ l 2 V  d e r i v e s  f r o m  o  v o l t o g e  r e g u l o t o r ,  D 2 .

: . 1 . :  -Bg :9  ro te -sene ro to r -
) e e  f  r o .  J /

f f r "  U o r a  r o t e  g e n e r o t o r  c o n s i s t s  o f  o n  X - t o l
c o n t r o l l e d  o s c i l l o t o r  w i t h  t h e  f r e q u e n c y  o t
4  . 9  I  5 M H z .

T h i s  f r e q u e n c y  i s  d i v i d e d  i n  B R G I ,  8 R G 2  &
B R G 3 .  B o u d  r o t e s  f r o m  4 8 0 0  b p s  t o
7 5  b p s  o r e  o b t o i n e d  b y  f r e q u e n c y  d i v i d i n g
e x c e p t  f o r  t h e  b o u d  r o t e  I  l 0  b p s  t h o t  u s e s
t h e  r e s e t  c i r c u i t  o f  B R G 3 .  T h e  d i f f e r e n t

&!

JL

t4

l&



p o s s i b i l i t i e s  b y  u s i n g  s t r o p s  N  t o  U  o r e
d e s c r i b e d  i n  2 . 6 . 7 .

E o c h  w o r d  b i t  c o n s i s t s  o f  1 6  c p ' s .
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6  S E R V I C E

EEFORE ANY INSTALLATION, MAKI SURT THAT THE
VCI-TAGE SELECT0RS 52 (Power unit  4030) AND
5 4  ( S e r v o  s p o o l e r  4 0 1 3 )  A R E  5 E T  I N  C O R R E C T
ruITIO.l ,  see Fis.  38 & 39, AND EQUIPPED

RECT FUSE VALUES.
v,

0 n  t h e  l o w e r  o n e  o  t o p e  h o n d l i n g  d e v i c e  i s
p l o c e d .  I n  F i g ,  3 9  t h e  4 0 , l 3  i s  s h o v n .

T h e  d i f f e r e n t  p o r t s  o r e  i n t e r c o n n e c t e d  w i t h
c o b l e s  o n d  o r e  e o s i l v  r e m o v e d .  T h e  r e o d e r
4 0 3 1 ,  s e e  F i g .  4 0 ,  i i  m o u n t e d  f r o m  t h e  b o c k -
s i d e  o f  t h e  u p p e r  r o c k  b u t  t h e  r e t o i n e r
s c r e w s  o r e  L o c o t e d  o n  t h e  f r o n t  s i d e ,t 1030  i s  bu i l t  up  on  two  I9 "

uppc r  one  the  reode r  4031 ,
4Gj0 ond the in ter foce ore
F i g . 3 8 .

6. I DESIGN

I

r o c k s .  0 n  t h e
t h e  p o w e r  u n i t
p l o c e d ,  s e e

s c  r e w s  f o  r
R EADE R

t o o e  m o t i o n  c o n t r o ] .  I e v e r

u n i t  f i t s  t o  o l I  t h e  o t h e r  u n i t s .  T h e r e
o d i u s t m e n t  n e e d e d  w h e n  c h o n g i n g  o n e

w i t h  o n o t h e r ,

s c r e w s  f o r  r e n r o v i n g
POWIR UNIT

s c r e v s  f o r  r e m o v
POWER L,ilIT

, t fOT0R l e f  t

E o c h
i s  n o
u n i  t

r e m o v  i  n  g
403 I

rc r9Y6 fo r  re rnov ing
INTERFACE

s c r o v s  f o r  r e n o v i n g
INTERFACE

oc

red

x 3

\ 2

/ / \

RTADT R

Flr *',
. f " i r  I

i t ' r

INTIRFACE ffiJ
( e x .  S P I  )

ffi'rs''t51iifur,,.^+'f,rg..bSri 
+r,

*flä_:

t9 s c r e v s  f o r  r e m o v i n g
READER 4O3 I

F l G  3 8

F I G  3 9
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6,2 CHECKS 6 ADJUSTNENTS

! , .?.1_ leeder_4931
6 . 2 . 1 .  I  M e c h o n i c o l

l .  C h e c k  t h o t  t h e  s p r o c l c e t  w h e e l  i n n e r
p e r i p h e r i  c o i n c i d e s  w i t h  t h e  m o i n  h o u s -
i n g .  A d j u s t  b y  m o v i n g  t h e  m o i n  h o u s i n g .

2 ,  C h e c k  t h o t  t h e  s p r o c k e t  w h e e l  i s  p l o c e d
i n  t h e  c e n t r e  o f  t h e  s l o t  i n  t h e  m o i n
h o u s i n g .  S e e  F i g .  4 1 ,
A d  i u s t  b y  m o v i n g  t h e  s p r o c k e t  w h e e l ,

3 .  C h e c k  t h o t  t h e  t o p e  s l o t  b e t w e e n  I o m p
h o u s i n g  o n d  m o i n  h o u s i n g  i s  0 . 3 - 0 , 4 m m .
A d i u s t  b y  m o v i n g  l o m p  h o u s i n g  u p  o r
d o w n .

4 ,  I f  t h e  s t o p - s c r e w  f o r  c i r c u i t  b o o r d  p o -
s i t i o n i n g  h o s  b e e n  m o v e d  f o r  s o m e  r e o -
s o n ,  p r o c e e d  o s  f o l l o w s  t o  o b t o i n  t h e
b e s t  p o s s i b l e  p o s i t i o n  f o r  t h e  t r i 8 :
c o n n o c t  o  h i g h  i m p e d o n c e  i n s t r u m e n t  t o
t h e  c o l l e c t o r  o f  t h e  p h o t o t r o n s  i s t o r
for  FH. l ' love the B.r lB in  ond out  unt i .L
t h e  p o s i t i o n  w i t h  t h e  l - o w e s t  p o s s i b l e
v o l t o g e  i s  f o u n d .  L o c k  t h e  s t o p - s c r e w
ond  t i gh ten  the  sc  rews  to  ho ld  t he  S l18
i n  t h i e  p o s i t i o n .

l { hen  the  l omp  i s  rep loced  i t  mus t  be
p o s i t i o n e d  w i t h :  t h e  f i l o m e n t  v e r t i c o l .
ihe lo'r'p con be f'ocuTäT6/lm'6'iffi-Ti-
s i d e v o y s .  W h e n  t h e  l o m p  i s  c o r r e c t l y
f o c u s e d  o  l i g h t  s p o t  c o n  b e ,  o b s e r v e d
i n  t h e  c e n t r e  o f  t h e  J . i g h t  g u i d e  w h e n
v ieved  f rom the  f ron t .  The  l omp  mus t
t h e n  b e  s e c u r c d  w i t h  q l u e .

STEPPER
t'CIT0R

FIG 42

5 .

6 , 2 . 1 . 2  [ ] . e c t r i c o l

::-:iE,

s c r e ! / s  f o r  l o o s e n i n g
r  m o l o r

L ,

I f  t h e  l o n r p  o f  p h o t o  t r o n s i s t o r  o r r o y
i s  r e p l o c e d ,  c h e c k  w i t h  o  d o u b L e  f o l d e d
t e s t  p o p e r  i n s e r t e d  i n  t h e  r e o d  h e o d
t h o t  t h e  ' o l t o g e  o c r o s s  . t h e  p h o t o  i r o n -
s i s t o r  i s  m o r e  t h o n  3 V  ( : . S V '  f o r  F H ) .
f f  n e c e s s o r y  o d  l u s t  b y  r e p l o c i n g  t h e
c o l l e c t o r  r e s i s t o r  f o r  t h e  p h o t o  t r o n -
s i s t o r  i n  q u e s t i o n  ( R 1 2 ,  R l 6 - 2 4 ) ,  C h e c k
o l . s o  t h o t  t h e  v o l t o g e  w i t h o u t  p o p e r . i . s
I e s s  t  h o n  O . 2 2 Y  ,
N 0 T E  W h e n  m e o s u r i n g  v o l t o g e s  o c r o s s  t h e
E t ' o T o  t r o n s i s t o r s  t h e  e m i t t e r  m u s t  b e
u s e d  o s  r e f e r e n c e  p o i n t .  R l 5  i s  o  s u i t -
o b l e  p o i n t  f o r  t h e  g r o u n d  c o n n e c t o r ,

T o  o d j u s t  t h e  t o p e  p o s i t i o n  r e l o t i v e  t o
t h e  r e o d  h e o d ,  c o n n e c t  o n  o s c i l l o s c o p e
t o  R 2 l  o r  C l 6  ( . " .  . i r c u i t  d i o g r o m ) .
L o o d  t h e  r e o d e r  w i t h  o  t o p e  p u n c h e d  i n
o I 1  c h o n n e l s  o n d  o p e r o t e  t h e  r e o d e r  o t
l 2 o c h /  s .  O b s e r v e  t h e  p u l s e s  d u r i n g  o p e -
r o t i o n .  T u r n  t h e  m o t o r  i n  o n e  d i r e c -
t i o n  ( o f t e r  I o o s e n i n g  t h e  s c r e w s  s e e
F i g .  a 3 )  u n t i l  t h e  p u l s e s  s t o r t  b e i n g
b o d .  M o k e  o  p e n c i l  m o r k  o n  t h e  m o t o r .

PRES S
T u r n  t h e  n r o t o r  i n  t h e  o p p o s i t e  d i r e c t i o n
u n t i l  t h e  p u J . s e s  o g o i n  s t o r t  t o  b e  b o d .
l ' 1 o k e  o n o t h e r  m o r k  w i t h  t h e  p e n c i l  o n d
I e t  t h e  m o t o r  g e t  o  p o s i t i o n  h o l f  v o y
b e t w e e n  t h e  t w o  m o r k s  f r o m  t h e  p e n c i l .

3 .  T h e  c u r ; e n t  u s e d  o n  t h e  + 2 4 V  l i n e  s h o u l d
b e  3 6 0  I  2 0 . 1 ,  A d j u s t  b y  r e p l o c i n g  R 3 8 ,
T h e  h i g h e r  R  t h e  l o w e r  c u r r e n t ,

!.2.2 _ 9u:rg -:peoler 10-|3_
6 . 2 , 2 , 1  M e c h o n i c o l

i .  I f  c h o n g i n g  o r  m o v i n g  o n y  o f  t h e  m o t o r s
e n s u r e  t h e r e  i s  s u f f i c i e n t  r o d i o l  p I o y ,

2 ,  C h e c k  t h e  o c t i o n  o f  t h e  l o w e r  g u i d e
w h e e l  l e v e r  o n  t h e  t o p e  m o t i o n - k n o b  ( s e e
F t g ,  4 4  &  4 5 ) .  T h e  e x o m p l e s  s h o w  t h e
k n o b  i n  B A C K W A R D  p o s i t i o n  o n d  t h e  g u i d e
I e v e r  i n  i t s  h i g h e s t  p o s i t i o n  ( F i g .  4 4 ) ,
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e I  159 12 10-10/6

D e s c r i p t i o n

.  R i n g

. 5 w i t c h
!  p r o t e c t i v e  c o v e !
.  Sc rew  i 4CS  3x l0  FZ
,  P l o s  t i  c  w o s h e r



' J v v ,  ' l ' . l J \ ,  l  ^ | l 9 L '

I t cn
No.

Por t  No, D e s c r i p t i o n

.  Screw MCS 4x6 FZ

. Screw t1C5 3x3 FZ

.  Rubbar  bush ing

.  Power  in le t

.  Pro tec t ive  cover

. Screw HCS 4x4 FZ

.  L o c k  w o s h e r  4 , 3

. Screv l ' ' lCS 2.5x4 FZ

I tem Por t  No.
N o .

D c !  c  r i  p t i o n

.  I n s u l o t i n g  b u s h i n g

.  Spoce r  s l ecvc

.  I n s u l o t o r  v o n h ? r

. Coe 47oov 4Ov +50/-1ol

.  L i n e  f i l t e r  c o p

.  T r o n s  f o r m e r
,  IC pA7805

fo  
'  

0723 t2 ss-o l / l
I I 0723 t2 17-Ot/1
12 t505 93 60-80/8
]3 ro98 7r ot-ü/z
r{  1096 0 l  0t -00/3

15 0723 12 83-Ot/6
16 0735 2t 36-Ot/.9
t7 0723 l t  89-0 i /5

| 1.2 t9 oo-oo/e
I f10 25 60-00/4
ll59 38 00-oo/3
1062 30 94-5o/4
to62 20 76- tO/6

I 140 28 eO-OO/5
f063 60 l ) - to /e

l 8
l 9
20
c5
c6

T I
D I

{n-'

f tcn
No.

I
2
3
1
I

Port No.

15il 35 1040/7
0723 t2 n-ot'/E
I l'10 65 lo-00/5
ltao f2 t0-@/1

Des c  r ip t ion

Tope ro l l  ho lder
Screw ICS 3x6 FZ
Lever
End p lo te

I tem Por t  No.
N o .

D e s  c r i o t i o n

5 I  l1O 41 9O-OO/ ,8  P los t ic  spr ins
6 I l4O 42 00-00/5 RoIIer
7  0735 3 l  06-20 / l  Reto inc i  r ing

I t e m  P o r t  N o .
No.

I  ls l t  25 60-00/6
2 l5t | 26 OO-OO/O
3 0723 22 2O-33/O

ä ,

w
Desc r ip t ion

C o c e t t e  l e f t
C o s e t  t e  r i g h t
Screw MCSC 3x6 FN



t2 4O]  3  PANTL

1

stql Z J

^G

t . t

l iq, 
J-

2 3
l t

c , t' e  __

I
9

a,

- i ,

ü

ü

a_
o 139

;;$'
2 l

o @-\-

26
I
I
J.g .

2
I
I

G

9 l

{
, '\,

v

gt

r ---

i.F.ffi.p0f$
'  

l - f - j  f - i
39  40  4 t  42  43



5 V :  J  l Ä  i q L 23

I t e m  P o r t  N o .
N o .

D e s c r i p t i o n

P o v e r  u n i t  o s s y .  4 0 1 3
Screw i lCS 4xB FZ
L o c k  v o s h e r  F 8 8  4 .  l
F u s e  c o r r i e r
F u s e  c o r r i e r .  A m e r .

C o b I e s  o s s y .
.  5 e n s o r  o l r y .  ( a t - a )
Nut |,|6M3 FZ

I  t en '  Po  r  t  No .
N o .

0 e s c r i p t i o n

t-l-1
1

1

f-fl
:61

a

n
9

l 0
l 0
l t
1 2
r 3
l 4

'1140 60 4o-oo/3
0723 t2 87-Ot/7
0735 l l 36-00/2
1069 | r 00-50/6
l069  l l  0 l - 50 /4

ll4o 60 n-oo/s
1069 30 09-10/r
0731 23 1o-ol/9
07n 52 25-Ot/O
0738 6 l  t5-o2/1

o73r 43 07-Ot/ }
1064 l0 o5-lo/2
I 140 5e 90-00/0
0723 l l 7O-o1/5
0723 t2 24-55/6

S c r e w  L K X S  8 4 x 1 0  R F R
B o l I

Nut t'll6l,|2 FZ
F e r r i t c  c o r e
B u t t o n
5crew l '1C5 2xl2 FL
S c r e w  H C S  3 x l 0  O X S V

H o l d e r  f o r  d i o d e
R o p e  j o i n t
Screw l ' lCS 3x8 0XSV
L o c k  v o s h e r  3 . 2
Screw MCS 3x6 FZ

C i r c u i t  b o o r d  4 0 1 3  o s s y .
.  F u s e  l . 6 A T
.  F u s e  l . 6 A T ,  A m e r .
5 p o c i n g  s l e e v e
E n d  p l o t e

P l . o s t i c  s p r i n g

t0o5 0o 53- to/6
ll40 58 2o-oo/.e
l140 59 2O-OO/.7
l l40 59 to-oo/8
I l4o 59 7o-OO/2

0735 3t 12-oO/.1
0729 62 25-01/.e
1140 65 4O-OO/.2
l140  65  5o -oo / . t
I  149  1  I  eo - to /  |

l5o4 l3  80-oo/5
1504 l3 60-00/.7
l005 l0 49 - tCt / .3
r 149 05 00-00/3
1504 13 70-Oo/6

Hr,MI 1159 37 4o-0o/ .1
s l  ]066 30 23-50/4
s2,3 1066 30 o5-5O/. \
F l  r t 59  l 2  3O-6D/ .9

8369 t6 46-20/8

v17  1063  2 t  O5 -1O/ l

E x t e n s  i o n  s p r i n g
L e v e  r
D r i v e  g e o r
E n d  p l o t e
E u s h i n g

R e t o i n e r  r i n g  D I N  4 7 ' l
Sc rev  FXS  81x9 ,5  FZ
6 r i p  r i n g
S t u d
H u b  c o m p l .

.  C o t c h
,  H u b
.  C o m p r e s s i o n  r i n g
.  R u b b e  r  r i n g
.  S  I e e v e

l''lo to r
S w i t c h
5 v i t c h
F u s e  I 6 O n A T
F u s e  3 7 5 n A T ,  A m e r .

LED

24
2 5
26
27
28

29
1 n

3 l
3 2
33

l l l }  4 2  A C - 0 O / 5  R o l l e r
0 7 3 5  3 1  Q 6 - 2 D / l  R e t o i n e r  r i n g
0 7 3 5  2 1  3 6 - 0 l / 9  L o c k  w o s h e r  4 , 3
I  1 4 3  5 4  8 0 - 2 0 / . 4  C o b l e  c l o n p
I  f 4 0  5 9  5 O - O O / 4  S p r i n g  k n o b

3 4

3 6
3 7
@

I5  l069 lo 12-30/5
16 0762 91 o l -05/ l
t7 0723 t2 22-55/.4' f8  0735 21 21^Ot/5
19 0723 t2 n-Ov9

lzöl
YZ,3

39
40
4 l
42
4 3

2 1
22

Z J

1 t4o 39 50-00/6
f l59 f2 31-60/7
8369 16 47-30/5
l t10 59 80-00/l
l l4o 42 to4o/4

I t4o 41 9O-OO/8



, l  J r \  , t 1  ( ' [ . ]  d

I{
E

I

C o m p o n , : - n t
d e s i g n o t , i o .

E
D I
n ?

v i o l , l 0 3 ,  I ( ' ! 6
v  1 0 2 ,  1 0 4  ,  I  ( r 5

Y t o 7 , l 0 8
v l 0 9 r  1 1 0
v 1 , 2 ,  | , 1 4
v 3 ,  4
v5-8

v9 tr63 20 35-]r0/{t
v 1 2 , t 3 ,  ) 5 ,  l 6  l 5 q 6  a 9  9 0 - 0 D / 2
c r  .  ä ,  r  r  ,  t a  1cß2  22  l 5 - t o / . o
c2.3 l5e6 C5 63-34/{ t
c i ' , l o  1 0 6 2  3 2  6 6 - t 2 / 2

1062  22  t3 -1o /5
1062 lo 85-10/8
1596 c!5 63-00/.3
r59 22 0o-10/ .6
r59 22 a2-2A/1

lo6l  4o 5e -50/ ,8
1159 22 A2-5O/u

1 | 59 22 04 -oO/.9
l ( . ) 61  20  32 - lO / l

)  t59 22 Ot-9O/.6
115e 22 O4-5o/4
1159 ?2 o3-7C/4

t15s 22 D3-30/8

) )5e  22  03 -90 /2
1 t s s  ? 2  0 5 - 1 0 / 5
1  )59  22  o l  - 40 l  I
1 t 5e 22 02 -3o/.O
l06 l  40  57 -50 /2

t6 46-20/ .8
1 2  3 t - 6 0 / 7
t 6  4 7  - 3 0 / 5

I

R49  r
z2kl

I

X J

l k i
I

R48  r
ükr

F I C  A

P o r t  i ' t r ; .

l  r40  8e  5C- t t /1
t159 2(.\ ?,()-Öo/,3
I()63 6Ct 74-5D/.1
t063 4C ()(.  _ tQ/,2
I r-163 40 Ol - l0/O

I 0 6 3  4 0  1 7  - 1 O / , 6
)063 a0  16-  10 . /8
I 159 r9 lq-(; f) / ,2
1063 20  36- tO/ .8
I  159 0e  90-o0/0

L e s r - r i p t t c n

C i  r c u i  t  b o o  r d  c o m p  L  '

IC  5N7402N
I C  s N 7 2 5 5 8
T r o n s  8 C 3 0 8
Trons  8C238

Trons 8D267/.TlPl  20
I  rons 8D266/I IPl25
D i o c i e  l N 4 l 4 8
D i o d e  B Z X T  l C 5 V 6
D i o d e  l N 5 4 0 l

D i o d e  B Z X l 1 C 5 v l
D i o d e  l N 4 0 0 l
Cor '  0,22p 63v ?t : f i
Coo  47OOp  25V  +5 r t / - 10%
Cop lOr,  35v +5O/-2{ f r

Coo  O .  l p  63V  2q "
Cop  lOn  5OV +5 i / - 26
Cop  lOOp  16v  + lOC) / - 1O%'
Res lo 1/4v 5/
Res 560 1/4w 51

Res 5k 1/bt 2u7
R e s  l k  l / 4 w  5 f

Res i8k  1 /Av t  5 i t
R e s  4 7 0  l / N  1 6

pg5 330 1 /4V 5 t
Res 47k  l /4u  5 ,
Res lok  1 /Av t  5*

Res 4 .7k  1 /4v t  5 f t

Res  l5k  l /4v t  5 t
Res l5Ok 1 /4v  5 t
Res 120 \ /4u  5 f r
Res 680 l / |vt sf l
Res 

' l  
k l /2u 20*

t  r lt t N
- l  t e
UI CT

I

' l
l O

Lrt
- l

I

, l
I N;+r1'
a

I

"taTT.

,[:.'{

!Q,h

c 7 , 9 , 1 3 , 1 5
c l 0 , l 2
R 1 , 4 2
R 2 , 4 1

R 3 , 4
R 5 , 6 , 1 1 , 1 2 ,
2 5  , 2 6  , 4 4
R 7 - , ] 0
R  1 3 ,  2 0

R l 4 , l B
R 1 5 , 2 9 , 3 6
R l 6 , 1 9 , 2 3 ,
2 4 , 3 5 , 4 0
R 1 7 , 2 1  , 2 2 ,
3 0 ,  3 3 ,  3 4  ,  3 9

R27 ,38
R28,37
R 3  1 , 3 2
R 4 3
R 3 , 4

R46-49
c17
) l

T I
F I

I  t ! _  I  l l
+ N ü 1 j {  I  I

I  I  |  t r . ,  _rvs_

- d'.E;ü;iv?r
-rrWI- tr 1

* filoFEE@
rT = YR cs-T5
6u'orf T

t
t

o l  L
;il a I"'ü* T r r

+T JW2
t . I : l

l -6r  I  r '

v03 l l 59  22  o2-qo/4  Res 2 ,2k  l /4w 5 f r
1 5 0 6  8 4  l 0 - 0 0 / 8  L i n e  f i l t e r  c o P
l 0 6 6  3 0  2 3 - 5 0 / 4  S w i t c h
I  l40  40  5O-OO/4 Trons  Io rmer
l l59  l2  3D-60/9  Fr - rse  l60nvAT

4n{* 4
,o

s

#' +rd
',i+Ifitr=l

8369
I  1 5 9
8369

&d
. n T  T
6 t  I

I' IÄ

n:;
l l

3lI
{l

&q
ü
I

F u s e  3 7 5 m A T ,  A m e r
F u s e  I  . 6 4 T
F u s e  l . 6 A T ,  A m e r

M o d i f i c o t i o n  m o k i n g  i t  e o s i e r  t o  o d  j u s t  t o

t i .  o r o o " ,  v o l t o g e  o c c o r d i n g  t o  6 ' 2 ' 2 ' 2

@m R3
5 k r) ,fltI I

R /.6 r.

224
-  - J

R4? i



AoD, , , - c j  i . .  i  : , l l (V r l  5P l - - r ( r L tR  4 r . l  i ,  t . I FC t r I  T  D IACp iM t-1

x l
i l 3  |

7ll
f t ,
f''

Co&t
connxlron
on lhe ponel

) J

?

s2

-)

I

12p
R I
l 0

V 2

t

L
R 1 6
l 0 k

c l 7

?  l 5

4?0tu

l

t , o A  I

F r :  1 6 0 m a I  ? 2 0 - ? ( 0 v
l ? ! m a l  r 0 0 - r l 5 v
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'i;is$T, tr, drq- d*nrl'ß
Jlal*''-- I --' J.- -, t il =',iT Jr11 lct-+,-{H{++

q4*g#4 ,- =r öit rl d-+

- f
ul

I
l 3

a t

J  I  X3
j  ' . to\!
' t 3 0  

|
t  o t

- 1 9 r

l l  i oo i
- ' I  o l

t oo i
l o'  

o l

wr...q I-R4s-? I pr3l i  p4l l  [-pJfsE
w.J... 

t

Conponont
dc r ignotion

t-il
dr
02,3
D4
D5
o6

D7
D8
D9
D l o
D l  I  , 1 3

o l 2 , l 5
v]00- ' t03
c l  , 5 , 8

-  c 2 , 3 , ' l 3 , 1 9 ,
,.2,21,26-?ä

\<i{

c6
c7
c9
c l 0
c l l

cI2,23,25

Por t  No.

l l4o 36 zo-oo/s
1063 65 t5-5o/3
1063 65 18-fi/7
l5e6 I I ffi-N/3
1063 60 08-10/3
1063 64 56-50/0

1063 65 t7-5O/9
1063 6s t6-50/1
1063 64 58-50/6
r06J 60 t2-to/s
llse 34 5o-oo/7

1063 64 76-n/E
1063 40 0 l -10/o
1062 32 60-10/5
1 0 6 2 ' 1 0  E 5 - 1 0 / 8

1062 32 se-to/e

1062 32 56-10/3
1062 3l O9-1O/4
1062 32 64-10/7
1062 l0 7 l - to /o
1062 22 o4-1O/1

rod2 to 33- lo/B

D e s c r i p t i o n

C i r c u i t  b o o r d  c o m p 1 .
IC SN71LS05
IC SN71LS221
IC SN74 l80
IC SN74LS00
IC 5N74LS02

IC 5N711524
IC 5N74LSl3
IC 5N74LS08
rc  5N74LSl32
IC SNZ404

IC sNT4LSl75
I r o n s  8 C 2 3 8 8
Cop lp  35v  +50/ -2%
Cop 10n f iV  +50/ -26

Cop o.47p 35V +50/-2ü7

Cap 0.221t 35v +5O/-2o*
Cop 17y e,W +SO/-2Q/'
Cap 4.75t 35v +5O/-2W
Cop 4 .7n  63V lOX
Cop 3 .3n  63V 26

Cop 47Op 63V I0ß

Componen  t
d e s i g n o t i o n

c t  5
c 2 0 , 2 1
R t , l 2 ,  t 4 , 3 4
R 2
R 3  , 4

R 6  t  2 0  , 2 1
R 7  ,  1 3  , 1 7  , 3 3  ,
3 7 , 4 0 , 4 2 , 4 3 ,
4 8 ,  5 0 ,  5  l
R 8
R t 0
R l  r

R 1 5 , 3 5 , 3 9
R I  6 , 3 6
R l  8 , 2 4 - 3 2
K J ö

R 4 5

P o r t  N o ,

t 062  22  o t - t o /o
r062 r0 37-)0/9
1159 22 O2-5O/8
1159 22 03-70/4
l06 l  r 2  t o - t o /g

D e s c r i p t i o n

C o p  2 , 2 n  6 3 V  1 6
C o p  l n  6 3 V  l 0 l
Res  lk  1 /4 ! t  5 l
Res  l0k  l /4v t  s t r
R e s  2 1 . 5 k  1 / 1 u  1 l

t t59 22 01-90/6
1159 22 03-30/8

l06 t  12  72 -1o /4
1159 22 02-30/0
\59 22 O2-1o/2

1159 22 03-20/9
1159 22 04-7o/2
115e 22 0O-9O/8
1159 22 03-40/.7
l061  6 l  68 -s0 /5

R e s  3 3 0
R a s  4 ,  / k

ü

ü

1/4vt 5t
1/4u str

R e s  3 8 . 3 k  t / t U  t f ,
Res 680 1/1vt 5f
Res 470 l /4vt 5F

R e s  3 . 9 k  1 / l v t  5 f
Res 68k 1/4u 5ß
Res 47 l /4u sfr
R e s  5 , 6 k  \ / | v t  5 *
Res l3x2 .2k  8

o  b e  t e s t e d  o u t  R e s  1 1 , 7 k  -  l 0 0 k  l / 4 I {  I
t u o t  t z  J z -
1061 12  56 .' I  
06 t  l2  60-

1061 12 65-' 1 0 6 1  
1 2  6 9 -

1 0 6 1  1 2  7 2 -

ul6
0/.7
o/e
o/8
o:/o
c/4

t + . / K
t 7 . 8 k
2 1 . 5 k
2 7 . 4 k
3 3 . 2 k
3 8 . 3 k

t u o t  t t  / o - t u l J' l06 l  l2  Bo-10/7
r061 12 84-10/ .e
r06l  l2  56-10/7
r06 l  l 2  92 -10 /2

56.2k
6 8 . 1 k
82.5k'| 00k
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o A"'F i,jl; -l.f, ii -ar:g- o -Rsi-ry.=i;-
-- ._ 

f__-_-__.1 
-- \ei-  

f -- . -  -Ot6

-R rS7R23  l  )D2  I  )Ds I  f  D l2  l q f r _ .  r oq l
_ -_n i -  

-  
^ ;  l oo  I

- R ?- -R 2,-- *l
A -  - R z S -  o l

-I9ns- 
* --"o, 

* 
e.u Elg c2t -RsB- lo'- R r ö ' :  : R Z l -  z { t O  c u  c 2 8 - p 5 9 -  ; - o i-!ln'-z- -vh- 

G2- r-;=--r (--;-:;-r N c-:;-l 
-v-or- 

looz
t.ül:*.ä'U€*-I * I ät t otl fDrol t fD'l r'"'";,idj
o l:?i; w,=üa,q;1.:;:::_ _R44_ c23 ___:.#4"6'- -tW'YP'=1i',r-.ä rt " t--, n.s-**Pä-:Jf {u;*: H;-_ C- -*F-"rp= E

-*rufr'n--ö",n-" fD 4 l t, -

xt@

iiiä
üpüpp.B?p'8
E:t '3Jt

o

Conrponcn t
da  s i gno t i on

mör
02 ,3
M
D5
D 6 , 8

D l 3
D l l
D l 5
v l 0 l , 1 0 5 ,
1 0 7 , 1 0 8
v l  02r  I  04 ,
1 0 6 , 1 0 9

P o r t  N o .

l t4o 63 to-oo/o
1063 60 15- ta/B
1596 07 80-00/3
1063 65 t6-50/l'1596 I I 00-00/3
1063 65 18-50/7

1063 65 17-50/9
t063 61 65-n/l
I 063 64 56-50/0
1063 ö5 15-50/3
1063 64 53-50/7

D e s c r i p t i o n

C i  r c u i t  b o o r d  c o m p I .
IC  5N781  2
rc sN7407
IC  SN74L5 l3
rc sN74l 80
rc sN74rs22l

IC  SN74LS74
IC 5N741586
IC SN711502
IC SN74LSO5
rc sruzlsoe/

P| t lA l 7 l 6C8

25,26
R l 0

R l 2 t 2 0 , 2 9 ,
3 2  , 3 8  , 4 0  , 4 1  ,
4 4  , 4 6
R 1 3 , 1 9 , 2 8 , 3 . l
R ] 4 , 1 6 , 1 8 ,
2 t t  , 4 2  , 4 8  , 4 9  ,
58

t15e zz oz-so/a

1159 22 03-30/8

11se 22 ot- to/a
ttsg ?2 o3-7o/4

D e s c r i p t i o n

Cop 2 .2n  63v  26
Cap 47y 6,3Y +50/-26
Cop lp 35v +50/-2(fr
Res  l0  l / lu  5 l

Res  1k  1 /4v t  5 /

Res 4 .7k  t / tu  sß

Res 220 l / !v 5ß
R e s  I O k  t / l U  %

R e s  l k  l / 4 u  1 ß
Res 22ok l /4v 1^

C o m p o n e n t  P o r t  N o ,
d e s i g n o t i o n

cz t ,23  i o62  22  o3 - to / . 6
c25  1062  31  o9 -1O/4
c27 1062 32 60-10/5
R1 -9 ,1 \  ,  2 l  ,  1  1 59 22 00-10/6

D7
D9
D'10
D l l
D l 2

1063 60 08-10/3 rc 5N74150O
]063 64 57-50/8 rC 5N74LS04

.  1063 60  t2 -10 /5  IC SN74L5I32
1063 40 00-10/2 Trons BC2l4,/8C308

1063 40  04-50/0  Trons  BCl84

R l 5  t 0 6 t  1 l  9 6 - t o / 5
R 1 7 , 2 7 , 3 6 , 3 7  1 t 5 9  2 2  O 5 - 3 O / 3

R22
R23
R30
R 3 3 ,  5 5 , 5 2
R34

l06 l  l 2  6o - i o /e  Res  2 t . 5k  l / 4v t  5 l
1061 6 l  68-50/5 Res 13x2.2k I
]061 il ao)o/s Res 464 1/4vt 1/.
1159 22 O2-3O/0 Res 680 l/ lu 5l
I 061  l 2  48 -10 /4  Res  I2 , l k  1 /1 r l  l t

R e s  3 3 . 2 k  l / 4 v  l ,
Res 330 1/4vt Sß
R e s  3 . 3 k  l / 1 w  5 l
Res 2 .2k  l /4U 3*

v1-7 I  I  59.  le  to-oo/z Diode I  N4l  48
C1,5-7 8:162 l0 1O-10/o Cap 2,2n 63V tot r
C2,1,10,11,  1062 '10 85-10/8 Cop 10n 5Ov +50/-29ß
1 3  ,  2 2  , 2 4  , 2 6  ,
28,3O,3?
C3 \062 22 l3 , lo /5 Cop 0. tp 63v 26
C8,20 1062 l0 37-10/9 Cop ln 63v tW

ca, \7, i9 ,31 1062 32 58-10/9 Cop 0.47y 35v +50/-2U7
C12 ,29  1062  l 0  7o -1o /o  Coe  4 ,7n  63v  )UÄ
cl1 to62 32 5ö-10/3 cop O,22tt 3sv +50/-20%
ct5 1062 34.64- to/7 Cop 4.7p 35v +so/-2al
C16 ,18  1062  l 0  33 -10 , /E  Cop  470p  63V  16

R45
R 4 7 , 5 3 , 5 4
R 5 0 , 5 2
R 5 1  , 5 6

l 0 6 l  r 2  6 9 - 1 A / O
l t59  22  0 l -90 / .6
1159 22  o3- i0 , /0
t l59 22 02-90/4

R 3 5 , 4 3  T o  b e  t e s t e d  o u t  R e s  1 2 .  l k - 1 0 0 k  l / 1 V l  l t
UO
06
o6
06
96
06

I  t  4ö-  tu / .4
t2  52-10/ .6
12 s6-1o/ .7
12  60 -1o /9
1z  65 - to /E
t2 69-10/O

t z .  t R

I 4 . 7 k
l 7 . 8 k
2 1 . 5 k
2 7 . 4 k
J J .  I K

UO
06
o6
06
o6
06

I  z  t t - t v / . 4

12  76 -10 /5
12 ao-1o/7
t2  s4 - to /9
t2  88 - tO /O
12  e2 -1O/2

J O , J K

4 6 , 1 k
56.2k
6 8 . 1 k
82.5k'I 00k
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Conponan t
de r i gno t i on

rlör
o2
D 3 , I 7
D4
D5

D6
v t
D g , 1 1 , l 5
D9
D l 0

D ] 2
0 t 3
D ] 1
D t 6

Por t  No .

I 140 40 20-00/7
1069 30 o9-5O/7
1063 60 15-10/8
1063 65 18-son
l063 61 14-50/5'r 063 60 65-so/e

D e s c r i p t i o n

C i r c u j t  1 6 6 y d  c o m p ) .
IC 4N26
IC uA781 2
IC 5N7415221
IC r ' l c l489
IC r ' , , !C']488

IC SN74L5O4
IC SNZ433
IC 5N74L508
I C  A Y - 5 - l 0 1 3

Trons  BC238B

Trons  8C328
Diode 

.]N4448

Diode BZX79C5V]

Diode 1N4933
Diode BZX79C12
Cop 2 .2n  63V 26
Cop 47Op 63v l f f i
Cop lOn 40V +50/-26

Coe O.Q21t  35v  +5o/ -2ü f r
Cop O.47v 35v +.5o/-2W
Cop lp 35v -5o/-2oß
C o p  l n  6 3 V  l %
Cop l0p 35v +50/-2V"

Coe 4.7y 35v +So/-2oft
C o p  0 . 1 y  ß v  2 A 1
Cop 1 8p 63v 3i

0oopon  e  n  t
d e s i g n o t i o n

c l 9
c21 ,24

c22
c27
R I
R 2 , 1 1 , 1 4 , 1 6 ,
2 8 , 3 3 , 3 6 , 3 8

R 3  t z l , 2 2
R4
R 5  t 1 7 - 1 9  ,
3 t  , 3 2

Por t  No .

l062 r0 70-10/0
1062  3 l  0e -10 /4

r062  33  25 - tO /6
r 0 6 2  r 0  2 7 - 1 0 / o
l t59 22 03-50/6
1t5e 22 03-30/8

115e 22 0t -6o/9
1159 22 o5-10/s
\159 22 03-70/4

115e 22 o2-ej/4
l 06 t  I 2  48 -1O/4
115e  22  01 -70 /8
1159 22 02-50/8
t06 l  l 2  69 -1o /o

1159 22 01-n/ .6
1t5e 22 02-80/5
1t5e 22 02-70/6
115e 22 02-30/0
t15e 22 02-20/1

l06r  ' t  2  60- to/9
115e 22 04-OO/.9
1061  l 0  e5 -1o /9'| 069 30 o3-5o/O
1064  10  t1 -10 /o

D e s c r i p t i o n

Cop 4.7n 63V 1CE.
Cop 47p 6.N +50/-26

Cop 22Oy 25V +l00/-1C/,
Ccp l00p 63 .v  1W
R e s  6 . 8 k  \ / 4 u  s f f
R e s  4 . 7 k  1 / 4 w  5 f r

180 1/1vt 5t
t5ok 1/1vt %
tok 't 

/4u 5*

1063 60  12-10/5  IC SN74L5132
1063 65  16-50/1  IC SN74LSI3'I 
063 64 66-50/9 IC SN741593

1063 64 59-50/4 rc sN74LSl0
1063 60 08-10/3 IC SN74LS00

R e s
R e s
R e s

1063 64 57-50/8
8363 60 05-60/l
I 063 64 58-50/6
f063 60 82-50/4

vl 0l , l  03, I 063 40 Ol -IO/O
I oit, I 07
v l02 , l 05 ,  t 06  1063  40  13 -10 /5
!n 1t5e 24 8o-m/5
v2  1063 '20  35 - to /o

!o 1063 l0 03- to/e
v4 ]063 20 46-10/7
cl 1062 22 ü3-10/6
c2,8 1062 l0 33-10/8
c3 ,5 ,7 ,  13 ,  17 ,1062  I0  85 -10 /g
n  ,25 .26 ,28 ,
30

c4 1062 32 56-10/3
c6,  15 to62 32 58- to/9
c8 1062 32 60-10/5
c9 ,16 , r8  1062  |0  37 -10 : /9
c10  to62  32  66 -10 /2

cl  I  ,20 \06? 32 64-10/7
cl2 1062 22 t3-to/5
cll 8362 10 05-50/9

R 6 , 1 3  T o  b e  t e s t e d  o u t  R e s  l 2 . l k  -  l O O k  l / 4 y  l f r

l 0 6 l  r 2  5 2 - t o / !  1  t t . t u  I  r o a r  1 2 7 6 - t o / . 5  |  l e . a r
1061  t2  56 - t0 /7  I  r 7 .8k  I  rOe r  12  8o -1o /7  |  Sa .Z*
1 0 6 1  l 2  6 o - t o / e  I  z t . s u  I  l 0 6 t  1 2  8 4 - 1 o / e  I  e a . r r
1061 '12 65-10/8 i  Zz. tu I  toar  12 88-10/0 I  az.sr .
r 061  l 2  6e -1o /0  I  l e . z r  I  r o0 r  i 2  9z -10 /Z  I  l ook

R 7
R8
R 9
R . l 0 , 3 5
R l 2

R 1 5 , 2 7 , 2 9
R?.0 , ?.6
R23
R24
R25,37

R30
R34
R 3 9

L I

Res 2 .2k  1 /1v  5 t
R e s  1 2 . t k  1 / 4 v  l X
Res 220 1/4U 51
R e s  1 k  1 / 4 w  . #
R e s  3 3 . 2 k  l / 1 w  1 %

Res 330 1 /4v t  5 f r
R e s  I . 8 k  1 / 4 w  5 *
R e s  l . 5 k  l / 4 w  5 1
Res 680 1/1vt 5X
Res 560 1 /4u  5 t

R e s  2 1 , 5 k  l / 4 v t  1 *
Res l8k  \ /1v t  5 / .
Res  2 .2  1 /1v t  5 l
x - to l  4 .9 l  5 l {hz
Co i l  l raH + / -1C#
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Crrcur t  bocrd  l l40  35  30-C0

Componen t  Po r t  No .
d e s i g n o t i o n

O r r4o 37 so-oo/o

t r lo  35 30-00/6

t063 60 42-50/8
r5e6 03 80-00/2
1063 60 12-10/.5
1063 60 11- t0/ .7
1063 63 00-50,/0

to63 62 98-50/.6'1063 40 0 l - lo /o

l063 4o Io-r0/ r
1063 50 02-10/.7
r  063 50 0] -  t0 l9

I4!!-lE ADEE--!-O!J

f  r r r . u  t  bo . j r c  I 140  3 : ,  50 - : i 0

C o m p o n e n t  P o r t  N o .
d e s i g n o t i o n

D e s c r i  p t i o n

R 1 2 . 1 6 - 2 4 . . 5 1  T o  b e  t e s t e d  o u t  R e r  1 . 7 } - l O O k  l / N

01 0
v l 0 t - 1 0 4 ,
1 l 2 , 1 ] 3
v l  05
vl 06
vl 07

W 1 4 . 1 | 6
v l , l 5
v2-l l
v l 7 - l 9
c l  t 2 , 3 , 1 5 ,
18 ,20  i

c4
c5
c 6 , 8 , 9 , 1 6 , 1 9
c 7 , 1 0
c l ' l  ,  I 2

C l 3 , I t t
c l 7
c2r
R' l  ,2
R 3 , 4 , 8 , ' l 1 r
26  ,  27  ,28  ,46

R 5 , 9 ,  1  5
R 6 , 3 1 , 3 3
R ] 0

r063 40 04-
I  159 24 80-
1 . 1 5 9  1 9  l 0 -
1063 to 03-' I  062 l0 85-

to62 32 66-10/2
1062 3 l  oe- lo/ !
1062 I0 7j- ',to/.o'1062 30 o5- lo/4
1062  l o  37 -10 /9

to62 32 56-10/3
1062 22 o9-1O/3
1062 30 25-10/ .2
115e 22 01-4O/.1
\159 22 o3-3or/8
'1159 

22 02-50/8
1 \59  22  01 -10 / ,8
10ö l  r 2  76 -10 /5

30/2
00/s
oo/.2
1o/e
1o/8

D e  s c  r i p t i o n

R e o d e r  c i r c u i t  b o o r d
o s g y .  ( 1 1 4 0  3 5  5 o - o o
&  l r 4 0  3 6  5 0 - 0 0 )
H o t o r  c i r c u i t  b o o r d

I C  S N 7 4 1 0 7
rc  sN7403
I C  S N 7 4 L 5 l 3 2
IC SN74LS ]  4
IC nt474:l75

rc  A t174C22 l
Trons  8C2388

T r o n  s  B C 3 3 Z
P h o t o t r o n s i s t o r
P h o t o t r o n s i s t o r
o r t o y

Trons  BD67 lA
D i o d e  1 N 4 4 4 8
D i o d e  I  N 4 l  4 8
D i o d e  l N 4 9 3 3
Cop I On f iV +5O/-2q

Cop lOp 35v +SO/:N*
Cop 47e 63v +5o/-1üfl
Cop 4 ,7n  63V 1U7
Cop 4 ,7p  lOV +50/ -26
C o p  l n  $ V  1 e 7

Cop 0 .22y  35v  +5o/ -2V l
Cap 22n 63V 2gÄ
Cop lOp 16v  +50/ -26
Res 120 1 /4w 5 f r
R e s  4 . 7 k  l / 4 v t  5 %

Res 1k  1 /4W 5,1
Res 22k  1 /4v  s f ,
Res  46 .  4k  1  /4V 1 / .

1  0 6 1
1  1 5 9

r 159
|  061
I  1 5 9

t 2  24 - to /p
22 o3-7o/4

22 o4-n/4
t1 60-s0/.7
?2 02-60/7

o u t  R e s  |  2

1 5 0
1 8 0
220
?70

1159 22  o1-3O/2
tl5e 22 O5-eO/7
l ts9  22  o5- t0 / .5
r06r  50  02-1o/ .1
1159 22 o4-n/7

1159 22  o1-2O/3
t159 22 00-60/1
l 0 6 l  1 2  6 9 - 1 o / o
1s95 92  21-OO/1

3.83k . t /4 \ ,J  I  x
tok 1/4u 57

47k 1/1u 5*
\ . 2  0 .7u  10 f r
t . 2k  1 /4u  s f r

i*'

03
D1
D5
D6,7
D 8 , 9

t"
R 1 4
R 1 3  , 2 5  , 2 9  ,
3 0 , 5 4
R 3 2
R 3 4
R 3 5 , 3 6 , 3 7

R e s
R e c

R e s
R e e
R e s

R 3 8  T o  b e  t e s t e d

I  I 5 e'il 
5e' ] l  
5 9

i l 5 9

R39
R47
R 4 9
R 5 0
R52

R53
R55
R 5 6
R57

1 ? n
390
170
56O ,t
680

Res I00  1 /1u  5 f r
Res 680k 1/1vt 5f
Res l50k  1 /4v t  5*
Res 470 NTC IC* '
Res 27k l / lv 5*

Res 82 1/4v 5l
Res 27 1/4v 5fr
R e s  3 3 . 2 k  1 / 4 u  l f r
Res 470 4U 5fi

, ,
J I
o l

t 6

t l
I

t ,
+ l
F l

l o
t ?r l

l i
T .-------l I I
I  

p5  
\ r

,1rbtr
l r i l ' ä  r ,
i= lt*i 13
rT rl i

-o

I

o
o
o

o

o

0

o

?????3 ?9??
l r l : l - l l

I : ; ; ;'tv'cr; :: :, i
i l l  T T i r i  i
ö ö ö ö ö  ö ö ö ö

/"L-

I  v ' o r  l 5 t , r -

t,
; l

t -

eei

x ?

06
06
06
06

06
06
o6
06
o6

2 08-10/0
2  16 -1o /1
2 2O-10/3
2  24 -1O/5

2 28-t0/.6
2  33 -10 /6
2 36-10/e
2 4o-10/ .1
2 44- to/3

2 48-10/4
2 49-1O/2
2 5o-10/o
2 51-10/8

2.1sk I  toot 12 53-10/1
2 . 6 r k  I  l 0 6 r  l 2  5 1 - l o / 2
3.  ]  6k I  r061 12 55-10/9
3 .83k  I  tOa r  12  56 -10 /7

4 .64k  I  t o6 t  12  6o -1o / .e
s .ek  I  1061  12  65 -10 /8

I  5 . 4 k
1 6 , ? k
I  6 . 9 k
1 7 . 8 k

2 r  . 5 k  '

2 7 . 1 '
3 3 .  2 k
3 8 . 3 k
4 6 ,  4 k

56,7k
6 8 , 1  k
E 2 . 5 k
I 00k

06
06

I  061
i  061

6 , 8 ] k  I  1 0 6 1  1 2  6 e - t o / 0
8 .25k  I  r 06 l  12  72 -10 ; /4
l 0 k  I  r 0 6 r  t 2  7 6 - 1 0 / 5

12 .1k  |  1061  12  80 -10 /7
12.7k I  rOcr  12 81-10/9
13.3k  I  toor  1288-10/0
l4k  I  106 l  12  92- lo /2

22 o1-5a'/o
22 ot-60/9
22 01-7o/ .8
22 01-8O/7
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