
FEBRUARY 2$, 1976

A bunch of miscelaneous notes -

CORRECTION OF ERRORS IN DOCUMENTATION

Master Parts List :

The following-

If you didn't send postage, send it in stamps, money or check, or any
thing else of comparable value (surp~ise ha,~ntrinsic uaZue) ; postage
costs me $2 .00 .

	

IN r,v14A-VoV �4~Jl

The master parts list contains the minimum order to complete the Image
Processor . It is necessary to order more than the minimum of nearly
everything . Parts may be damaged in assembly or may be defective .
Although the Image Processor is very reliable, replacement parts are
necessary for maintence . Furthermore, I attempt to design with a
minimum of different parts, therefore new modules or modifications
of modules are likely to use the same parts . With the exception of
the hardware and the most expensive components, I reccommend ordering
many extra .

If you need clarification on details ; CALL (or send video tape) .
Don't write ; I hate to write .

New corrections and additions are forth-coming in a few months . When
ready to build, send self addressed stamped envelope (5oz . should do) .
Mention the last date of corrections you have .
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This edition of the document-
ation was paid for by a grant
from the Illinois Arts Council .
Thank you, Ill . Arts!
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FEBRUARY 28, 1976

CORRECTION OF ERRORS IN DOCUMENTATION

should be changed to-

ADVENT ELECTRONICS
7110-16 N . Lincoln Ave .
Rosemont, Ill . 60018

30

	

09-02-1152 Molex P-C Board Con .
300

	

8-30110 Molex Inserts

ADVANCED PHOTO SOUND PRODUCTS
49 So . Washington St .
Hinsdale, Ill . 60521

10

	

1-526-063-11

	

6-Pin Female Chassis Mt .
(also, Color Encoder Board when design is finished)

COLOR ENCODER :

The Sony board that was used in the color encoder is no longer avail-
able . I am redesigning the encoder based an another card . The new
design will be very similiar to the old one . With the exception of
the encoder board itself and its P-C Board connector, it would be
fairly safe to order the parts (this is a prediction not a promise) .

VS5 BOARD :

The VS5 board is used to route power into the Sync Strip, Input Mod,
Comparator, Function Gen . modules . Due to a drafting error on the
card, the tongue that sticks out to receive the power connector may
be too large for the Molex connector on the power buss . File the
tongue equally on both sides so that the connector will fit if nec-
essary .

.58 17 .50

.036 10 .70

.90 9 .00

Master

The

Parts List :

following-

ADVENT ELECTRONICS
7110-16 N .LINCOLN AVE :
ROSEMONT,ILL .60018

6 "PIN FtMALE - _Ch8__ MT .91'0
_
_-9 . AP

09-02-1152MOLEX P-C 60AHG CON . .,58 17 .50
300 b-x0110 MOLEX iNS.ERTS .03b - _ 10 .70 AF

CtN-4092-5LOLOR r.NCOLIER 8RG4EC .eko 400 .00 AF
~1(~ 1 713-6140 225-2222-4101 44CONTACT CON 5 .89 5 .89 A -

. : TOTAL 437 .20
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DISTRIBUTION RELIGION

THE IMAGE PROCESSOR MAY BE COPIED BY INDIVIDUALS AND NOT-FOR-PROFIT

INSTITUTIONS WITHOUT CHARGE . FOR-PROFIT INSTITUTIONS WILL HAVE TO

NEGOTIATE FOR PERMISSION TO COPY . I THINK CULTURE HAS TO LEARN TO USE

HIGH-TEK MACHINES FOR PERSONAL AESTHETIC, RELIGIOUS, INTUITIVE,

COMPREHENSIVE, EXPLORATORY GROWTH . THE DEVELOPMENT OF MACHINES LIKE THE

IMAGE PROCESSOR IS PART OF THIS EVOLUTION . I AM PAID BY THE STATE,

AT LEAST IN PART, TO DO AND DISEMINATE THIS INFORMATION ; SO I DO .

As I am sure you (who are you) understand a work like developing and
expanding the Image Processor requires much money and time . The'U'
does not have much money for evolutionary work and getting of grants
are almost as much work as holding down a job . Therefore, I have the
feeling that if considerable monies were to be made with a copy of
the Image Processor, I would like some of it .

Put in your own method of returning energy to me here :

Of course enforcing such a request is too difficult to be bothered
with . But let it be known that I consider it to be morally binding .

Much Love,

Daniel J . Sandin
Department of Art
University of Illinois at Chicago
Box 4348
Chicago, Illinois 60680
Office phone : 312-996-8689
Lab phone : 312-996-2312
Messages : 312-996-3337 (Department

Circle

of Art)



NOTES ON THE AESTHETICS OF 'copying- an-Image Processor' :

Being a 'copier of many things, in this case the first copier of an
Image Processor, I trust the following notes to find meaning to future
copiers of Image Processors :

First, it's okay to copy! Believe in the process of copying as much
as you can ; with all your heart is a good place to start - get into
it as straight and honestly as possible . Copying is as good (I think
better from this vector-view) as any other way of getting 'there .'

The more you 'buy' the 'copying' of Sandin's encoded intelligence in
the I-P, the more you will learn about the man-and-machines . Don't
try to make improvements ; you'll make it only worse if you modify what
already is best, even if it doesn't appear to be the 'best' to your
mind's eye . It bothers me very much to see 'folk' laying onto Dan,
suggestions of improvement (supposedly) without a thorough giving-in-to
understanding of the I-P design . Please realize, that if you 'had-it'
to do it you would not be building (copying) an I-P to begin with ;
you would have done it yourself along time ago . . .so get to work copying-
-as-usual .

Dan's evolutionary design of the I-P comes from a very high and tho-
rough CONSCIOUS systems--design-intelligence-level . If you deviate
in the process of 'copying' and then Dan makes an improvement on his
I-P, you will most likely find it quite frustrating in updating your
instrument due to your I-P being incompatible in detail to the original .
If you get yourself in a jam, then you have to go to Dan and "$PEND'
his time getting you out of it .

So . . . after all this : the Art of 'copying'

	

is a good form to try on
for a year or so while you get into building your Image Processor . . . enjoy .

PEACE/ASCESIS (love) :

Phil Morton



BRIEF SYSTEMS LEVEL DESCRIPTION :

The IP physically is an array of a minimum of approximately 24
modules (aluminum boxes), representing approximately 40 electrical
modules .

The documentation that follows is simply a description of how to build
the aluminum boxes ; the system is considerably more powerful than
the sum of the boxes .

But in brief, the Image Processor accepts signals = _+ .5 volts 75 ohm
including video signals . These signals (images) are distributed into
(usually) a number of processing modules and then (usually) mixed out
into a standard color encoder (output module) . Since most of the
processing modules are voltage controllable and control voltages and
images are interchangeable, fantastic combinatorial power is possible .

The 'classic' Image Processor contains 8 adder-multipliers, 3 function
generators, 3 comparators, 3 amplitude classifiers, 4 oscillators,
3 differentiators, 9 references, 1 sync strip and camera input,
3 inputs, 1 sync generator, 1 color encoder and power supplies . These
refer to electrical modules and not aluminum boxes . This constitutes
a very powerful processing instrument and because of systems power level
(inter-connect-ability), I recommend building approximately this much .

On paper a description of how the IP works is more difficult than I
am prepared to do . It is best communicated on video-tape ; send me
a video tape of you best stuff and I will send you a video tape on
the IP, and/or send blank tape and $5/hr . (2 hours should do it .)



MC 1445 Gain Controlled Amplifier (multiplier) :

Detailed information on this integrated circuit is available fromMotorola Linear Integrated Circuits Manual, available from Motorolaor some Motorola distributors .

This I .C . is a four input gain controlled amplifier and is usedthroughout the IP . Pin (4) is the inverting input to channel A .Pin (3) is the non-inverting input to channel A . Pin (5) is thenon-inverting input to channel B ; pin (E) is the inverting inputto channel B . Non-inverting output is available at pin (7) ; andthe inverting output is available at pin (1) .
Which input channel is connected to the output is controlled by thegate voltage at pin (2) . If this voltage is high (greater than 1 volt)channel B is on ; if the gate voltage is low (0 volts) channel A isconnected to the output . The gate voltage produces continous controlover the gains of the channels such that .5 volts causes both channelA and B to be connected to the output with 1/2 gain each . Full gainis approximately 10 .

Power supply voltage (+5 volts) is connected to join (9) and (-5 volts)is connected to pin (8) . Nocther pins are used .



What follows is a brief description of the I .C .
The Op Amp has a very large gain (4000) . Except in the comparator
circuit, this gain is reduced by feedback of a percentage of the output
signal pin (12) to the inverting input signal pin (3) . A signal to be
amplified is applied to pin (3) and will be inverted in the output, or
it is applied to pin (4) and is not inverted . Pin (2) is grounded always .
Pins (1,14,9,10,11) have to do with compensation for the amplifier which
controls the tendency of the amplifier to oscillate (put out a signal of
its own) . The positive supply voltage 1+12v .) is applied to pin (13) ;
negative supply voltage (-12v .) is applied to pin (6) . Pin (8) is
sometimes connected to the output pin (12) to increase the power available
from the I .C .

In simple inverting amplifier circuits, the voltage gain of the amplifier
is the ratio of the feedback resistor between pin (12) and pin (3) to
the input resistor connected from the input signal to pin (3) .
RF/R in

C014,

1011eNT^SI
(VIEW

CA 3030 operational amplifier :

The CA 3030 op amp is used through out the IP . Detailed descriptions
of the device are available in the RCA Linear Integrated Circuits Manuel .
The book can be gotten from RCA or some distributors of RCA integrated
circuits .



INTEGRATED CIRCUITS

Dual Inline Packages (DIP)

TOP VIEW :

	

IDENTIFICATION NO . (example) :

/4

	

1,3

	

1z

	

i I

	

10

	

V

	

8
171 n 171 n 00L7.

TRANSISTORS

CAPACITORS

R

12 3 4 E

Knotch or dot indicates installation
direction .

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

TOP VIEW :

	

IDENTIFICATION NO . :
(only two transistors used in entire system)000

6 7

Physical cases will vary with
the manufacturer .

Check and match carefull y the

	

SYMBOL :
emitter, base, collector (EBC)
leads with the NPN & PNP character
of each transistor type .

Leads typically have to be bent
for proper and convenient insertion
into PC Board .

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

Ceramic Mica

	

Polyestor

	

Electrolytic

MC 1445 L

SYMBOL :

	

SYMBOL :

:>-Prefix indicates manufacturer .

Type .

2N 4123

	

(NPN)
2N 4125

	

(PNP)

Suffix indicates case or temperature
range or detail specifications .

0R-

(o PN)

	

y (Pt4PJ

Installation direction makes

	

Installation must have correct (+) and (-)no difference .

	

orientation .



The STANDARD DRIVER is a complimentary current amplifier with voltage gain less
than 1 .

	

It is used so many times in the 1-P that it is abreviated :

ABREVIATION :

OUT

COMPONENT SIDE VIEW :



DIODES

COMPONENT :

Band or dot indicates the
cathode (-) .

SYMBOL :

Direction of current flow is
from (=) to (+) .

IDENTIFICATION NO . :
(only two signal diodes used in

1N 914
1N 270

VALE
MW

BLACK (A-)
ORANGE (

	

)
WHITE (

	

)
RED (+12v)
BLUE (-12v)
GREEN (+6v)
GRAY (

	

)
YELLOW (+5v)
VIOLET (-5v)
BROWN (

	

)

entire system)

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

COLOR CODE FOR POWER BUSSING

O STR~QED

	

PQdf-/? BL.ISJ~

	

r 4 lee

-VS
ib C~~l. ot~

	

~E~

	

~'RoD06T

	

~ROCE~
-C0La12 Wt)C-	~- 1 INCH --

K BELOW

_,

	

-WV;7r

t ~'L~~~ /llll~ ~JI

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

NOTE : All power supply lines into PC
board are by-passed to ground (~)
with a IOO/AF 25wvdc electrolytic
capacitor (indicated in pictorials
only) .

ZENER DIODES

COMPONENT : ----i
Band or dot indicates the
cathode (-) .

SYMBOL : t
In normal application (+) supply
voltage is supplied to cathode
and (-) supply voltage is supplied
to anode .

IDENTIFICATION NO . (example) :

1N 5338 B
~_

7-4
Indicates tolerance .

rlf'"Waf
zlai.

n~i/fffff
rru-
~iownww~

Type .

a



POTS a nd JACKS MOUNTING

SIDE VIEW :
--

	

ice-- P,Uti

	

L l 'c.'C ( C ~.cI

(POT)

BACK VIEW :

	

SYMBOL :

(
(POT
3/Fq PC/--1P-- 1 N - I`4 -

CW

	

= clockwise

77&&J C . , r

	

~)

Distribute 4 or 5 around the inside of
front panel ; anticipate connections so as
inimize long ground paths .

(INL TACK)
r711, " H0LC-iM-F4cie

NUT
~Sor-P EPI T-AvR

(~7)_
LDC.KW4S "F-P,

C



TYPICAL 'extra' PC BOARD MOUNTING

(D
£

I
0!
Q

0

0

n

a

In NT
am
to a

fic

NOTE : Use additional washers for proper spacing when necessary ; make sure
that middle board is dead-on with center line of module .

A LO (D _P1,
+ 7 \ +
41 + T A + Iv A

0 -' O - 7 O

£ O' (a N N £ £ In

N + O) - D U1 C) N
S T (D 0 J ? (D
(D ' £ (D (D o' (D F
-1 N + 0

T£

0 m + am
Ia



PRINTED CIRCUIT BOARD MOUNTING

BACK :

	

I

	

LEFT SIDE :

9

D

On top and bottom boards it is necessary
to hacksaw off 3/8" on power buss end for
clearance of back panel .

Crucial screw ; circuits all run to7

	

ground (147) at this point .
Adjust middle board so as to
be dead-on with center line of
module ; use washers for additional
spacing if neccessary .

RIGHT SIDE :

Star washer all 4-40 screws which
hold boards to supports .

Use #6 x 3/8" panhead self thread -
ing screws for mounting supports
to chassis box (no washers) .
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SYNC GENERATOR

This module generates full NTSC color sync conforming to RS 170 EIA after
trimming the master osscillator .

	

The sync generator should stay well within
the broadcast standard.

All outputs are -4v. into 75 ohm except the 14 MHZ . (JO13) which is an open
collector TIM

	

J013 is not used except for work with digital canputers.

JI1 hc&tizontal reset and J12 vertical reset are not implemented in full .

The sync generator requires starting pulses which are provided by capacitors
associated with JI1 and JI2 .

	

Time must be allotted after power-down before
power-up (at least 30 seconds) to assure proper starting of sync generator.

Master osscillator trim:
Adjust the master osscillator frequency to 14 .318180 MHZ .

	

A convenient way
to do this is to run a lead from horizontal drive and wrap it (still fully
insulated) around the antennae of a TV receiver. Tune the receiver to a
station on feed fran a major network (in color) .

	

You will notice two vertical
lines or one vertical bar drifting across the screen.

	

Adjust the master oss-
cillator with a long insulated screwdriver through the access hole in the front
panel of module until vertical lines do not drift .
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SYNC STPJPPER and CAMERA INPUT

This module performs several related utility functions .

A video signal is inputted to JI1 ;

	

this signal is clamped and sync suppressed
and is available at JO1, J02, J03 and J04 .

	

This part is identical to one-third
of the INPUT module except the composite sync is generated internally (consult
INPUT module documentation for explanation) .

In addition, the video signal inputted at JI1 is separated from the sync information
by the sync strip card . The vertical sync is filtered and amplified by the
vertical filter-amp and distributed to output jacks .

Similiarly, the horizontal sync information is filtered and amplified and distributed
to output jacks .

Burst flag and blanking information is regenerated from the horizontal and vertical
sync and distributed to output jacks .

Vertical sync (-4v.) is available at 1013, J0t4 and at pin#2 of the EIAJ (6-pin)
camera connectors .

Horizontal sync (-4v .) is available at J89, JOIO and at pin#5 of the EIAJ (6-pin)
camera connectors .

Blanking is available at J011 and J012 .

	

Burst is available at JO S and JOG

The video signal (from the camera) with composite sync is made available at the BNC
connector above the corresponding EIAJ (6-pin) camera connectors .

When this module is used, the sync for the IP is stripped from the video signal
inputted to JI1 . If a camera is used for this purpose it should of course not
be be sunk to the IP ; but must be internally sunk or sunk from a non-IP source .

TEST STUFF :

R2 and P3 should be adjusted the same as Rl and R2 in the INPUT module .
The trimmer on the vertical filter amp should be adjusted so the vertical signal
out is the same length as the Vertical sync present in the original signal.

The trimmer on the horizontal filter amp should be adjusted so the horizontal signal
out is the same as the horizontal sync in the original signal . (NOM : these adjustments
are hard to make, but are not very critical in timing) .

R4, front panel associated with the sync stripper, should be adjusted to minimize
any jitter in output picture .



SYNC STRIPPER and CAMERA INPUT

This module performs several related utility functions .

A video signal is inputted to JIl ;

	

this signal is clamped and sync suppressed
and is available at JO1, J02, J03 and J04 .

	

This part is identical to one-third
of the INPUT module except the composite sync is generated internally (consult
INPUT module documentation for explanation) .

In addition, the video signal inputted at JI1 is separated from the sync information
by the sync strip card. The vertical sync is filtered and amplified by the
vertical filter-amp and distributed to output jacks .

Similiarly, the horizontal sync information is filtered and amplified and distributed
to output jacks .

Burst flag and blanking information is regenerated from the horizontal and vertical
sync and distributed to output jacks .

Vertical sync (-4v.) is available at ToO, Jo14 and at pin#2 of the EIAJ (6-pin)
camera connectors .

Horizontal sync (-4v.) is available at Jb9, JOIO and at pin#5 of the EIAJ (6-pin)
camera connectors .

Blanking is available at J011 and J012 .

	

Burst is available at JO S and JOG

The video signal (from the camera) with composite sync is made available at the BNC
connector above the corresponding EIAJ (6-pin) camera connectors .

When this module is used, the sync for the IP is stripped from the video signal
inputted to JI1 .

	

If a camera is used for this purpose it should of course not
be be sunk to the IP ;

	

but must be internally sunk or sunk from a non-IP source.

TEST STUFF :

R2 and P3 should be adjusted the same as Rl and R2 in the INPUT module .
The trimmer on the vertical filter amp should be adjusted so the vertical signal
out is the same length as the vertical sync present in the original signal.

The trimmer on the horizontal filter amp should be adjusted so the horizontal signal
out is the same as the horizontal sync in the original signal . (NOM : these adjustments
are hard to make, but are not very critical in timing) .

R4, front panel associated with the sync stripper, should be adjusted to minimize
any jitter in output picture .



The blanking and burst amp is a set of three identical circuits except
for the timing capacitors . Referring to the schematic diagram, the
first half of the 9602 sets a delay time to the pulse and the second
half times the pulse .

In the case of the burst flag RlT sets the delay frcm the beginning
of the horizontal sync_ pulse to the beginning of the burst flag, and
R2T determines the length of the burst flag .

In blanking, R3T sets the delay from the beginning of the horizontal
sync pulse to the beginning of the blanking pulse for the next
horizontal line . This period is slightly less than on horizontal
line . R.4T sets the length of the blanking pulse .

Vertical blanking is similiar with R5T setting the delay from the
beginning of the vertical sync pulse to the beginning of the vertical
blanking interval . RET sets the length of the blanking interval .

To adjust all of these, feed into the module a high quality video
signal (from a clearly received broadcast station or from the color
encoder in the IP driven by a high quality sync generator) . Adjust
the output pulses from the sync strip to be identical with the
pulses from the standard source .

HINT : start with all pots turned nearly full clockwise (minimum
resistance) . If the resistance is too high the device stays on all
the time and if the resistance is too small, pulse may be too short
to be seen on an inexpensive osscilloscope . A dual-trace triggered
osscilloscope is preferred but a single trace scope can be used .
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The input nodule suppresses the sync and clamps the signal coming frcin the camera,
thus preparing any standard video input for the IP .

The video signal is inputted at JI1 and composite sync (-4v.) is inputted at JI2 .

There are three electrical modules in the chassis box, so replicate work three
times .

	

There is only one JI2 in the chassis box and its te minal should be connected
to the same spot on all three cards .

	

RFnber to buss (connect) +12 and -12 and
ground from center card. to top and bottom card .

	

Also buss +12 and -12 to front panel
for Rl (s) and R2 (s) ;

	

take from center card .

TEST STUFF :

Rl is adjusted untill most of the sync is suppressed but blacks are not clipped.
(An ossciloscope is necessary .)

	

R2 is adjusted until the video signal is symetrical,
about 0 volts and has a magnitude of approximately 1 volt peak-to-peak into a
75 ohm load.

The output is available at JO1, J02, J03 and J04 .

NOTE :

	

these adjustments may have to retuned, off and on, for different video sources .
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1r~. hL-;T, I h' 17- ;itc-75 PAGE 1
h SP'1-11,7 11,0 10 uhr1, 1/4 W RES ,Q6 A IP
le 525 - 1 QH ;̀ i, 1/4 W RES ,I2b A IP

.1b A IP
b 6 e2J UMll, 1/4 w RES ,ee A IP

522 a-1 1 300 a1/4 W RE,S ,Q6 A IP
52`:14-x, 7 :) .1 ;uM ;1, 1/4 w 'R E5 .~b A IP
52a-15ee 1 )KKwmr;, 1/4 W RtS A IP
5e~)-i5eoi iIKKumf,I, 1/4 w RES .eb A IP

b 52 :a-1711 1o wmm, 1/4 w RLS ,Qb A IP
3 52 -13 ;x? +r ;a QHM, 1/4 w RES A IP

5~'S-fuel P?, IKOMM1, 1/4 w RES eib A IP
52 :)-1u33 3,31%Q1`1 mp 1/4 w RES A IP
n2'-)-1h5 :? 47nKUI~h,, 1/4 w kt.S A IP

a 1 x'F X55 ~0~ IKIMI,LuK,PNL-NT S,ew IP
s yP~r Q1+M Pt] 1 1 /4SF T 1,45 IP

1ur555 u''IIS-111ej 15 PF,u1P-FICA P,2w N IP
1 uF 5~~? u~"li5^41 rJ 47vi PF,UIP-MICA CA

CAI
p .32 N IP

".7I"?S r C :~Ir-1(,~sz .~11 mP,U5C-CdR CAP, , ,05 N IN
't1~-1251 1o MF,27)VuC,ELFC, ,44 A IP
ilk -1crl' 10 ) 11:14 1mF,25VuC,ELEC, .24 A IP

11491=+h aIi.-uIuOt .19 IP
G I CI I It, hti K!=i -U 1 0 iJ 6 122 S IP

2i ;41 e5 ;'J-'iv TKAN6 ,22 9 IP
!t 2IYti Ic l ? Pt, TN,AN,~ .27 S IP
h LA .~O6VO U1Pw LIP -4oP, kGA 1 .32 S IP

3 S'~~ 110 Ii. + . s9 3L4 II .1<1)Hk144Y CHOKt 2 .91 IP
S`~~ 1'~Sy .5wU4/f) 471j n1LkuHtNKY Cm1CN 2,91 IP

S vs5 r' -L nC1AkUS IP
1 .a '5 1 .Sal 13-P.3M ,72 N IP
1 Ati61Jr1NF'U1-hALF ,25 DG IPM
S -vC-I^!-L-w rr , LiNpt4LAt~h/1KLAY29y1 .VV) R IP



ADDER MULTIPLIER;

The adder multiplier is used to add (superimpose), fade and gain control (multiply)
signals.

JI1, JI2, JI3 and the inverted signal of JI7 are added together to form input channel A.

JI4, JI5, JI6 and the inverted signal of JI8 are added together to form input channel B .

The knobs above the connectors control the gain (contrast) of each individual input .

The amount of channel A and B mixed into the output, J01 through J04,

	

is dependent
on the position of R9 and the voltage inputted to JI9 .
The effect of the knob position and the voltage are additive;

	

the knob to the left
and/or a maximLun negative voltage on JI9 will cause channel B to be outputted only,
similiarly, the knob to the right and/or a maximun positive voltage will cause channel
A to be outputted only.
The knob at approximately

	

the center with no voltage applied to JI9 will cause
half-of channel A and half-of channel B to be added together and outputted .

TEST STUFF :

The adder multiplier should have a net gain of slightly greater than l.
That is, a (+) or (-) .5 volt signal into the module should result in an undistorted
output of approximately the same magnitude into a 75 ohm load.

With no input the output should be approximately 0 volts (+ or - .05 volts) .
Adjust 20k trimner pot so with R9 in center position and no input to JI9 channel A
and channel B have equal gain.
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COMPARATOR

The carq)arator produces an output which is + .5 volts (white) if the input voltage
at JI1 is greater (more positive) than the voltage at JI2.

The canparator produces an output which is - .5 volts (black) if the input voltage
at JI1 is less (more negative) than the voltage at JI2 .

With 0 volts or no input, the output will be either +.5 or - .5 volts into a
75 ohm load, depending on history.

The variable resistor (pot) Rl, determines the positive feedback which controls
the tendency of the module to stay in the state it is in.

	

Typically it is turned
fully clockwise.

There are three electrical modules in one chassis box, so replicate work three
times .

	

Rmmber to buss (connect) + 12 volts, - 12 volts and ground fran the
center card to upper and lower cards .

TEST STUFF :

A sine-wave input should produce a clean square-wave output .

The output voltage should be between + or - .5 volts to + or - .75 volts .
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DIFFERENTIATOR

The differentiator produces an output which is proportional to the rate of change
of the input signal . Fast rates of change correspond to edges in a picture and
are preferentially amplified by the module.

JI6 amplifies only the sharpest edges . . .
JI5 amplifies the sharpest edges and slightly softer edges . . .
JI4, JI3 and JI2 amplify progressively softer and softer edges until by JI1 almost all
of the whole picture is amplified.

There are three electrical modules in one chassis box . One diagram is supplied, so
replicate work three times .

	

Rranember to buss (connect) +12, -12 and ground frcm the
center board to the upper and lower boards ;

	

soldering directly to the foil or
connecting corresponding bypass capacitors is convenient.

TEST STUFF

The module should amplify high frequency (greater than 20 kHz) sine waves with
greater gain than lower frequency sine waves . The sine waves should be undistorted .

Square waves should be differentiated;

	

that is, there should be a positive spike
associated cdth the rising edge of the square wave, and a negative spike associated
with the falling edge of the square wave.

No input should result in 0 volts output + or - .05 volts .
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AMPLITUDE CLASSIFIER

The amplitude classifier takes an input signal at JI lland
separates it into 8 contigeous regions varying from black to white .
The-value put out by each region is controled by R 1 through R 8 and by
signals inputed to JI 1 through JI8 . The output signals are available
for each region seperately, JO 1 through JO 8 . The sum of these signals
is available at JO 21 through JO 24 . The effect of JI 1, JI2, R 2, etc .,
is additive in each region . Rll controls the gain of the signal
inputed at JI 11, and R 14 generates a bias (constant gray level propor-
tional to knob position) which is added to the input signal . In
general, R 11 and R 14 are used to match the incoming signal to the
lightest, or 'top and 'darkest' or 'bottom' of the 8 regions .

TEST INFORMATION

These tests are best performed with a 1 volt, peak to peak triangle
wave inputed to JI 11, and a calibrated dual trace oscilloscope
connected to the input and output of the amplitude classifier . R 13 is
adjusted so that a - .4 volt signal activates channel 8 (bottom) . R 12
is adjusted so that a + .4 volt signal activates channel 1 (top) . R11
should be full clockwise and R 14 should be in the exact center of
rotation . R 12 and R13 interact greatly, so, repeat adjustments until
both conditions can be met simultaneously . R 16 should be adjusted
to that with R 1 through R 8 in their centers the individual output
are near 0 volts when not activated . R 15 should be adjusted so the
summed output appearing at JO 21 through JO 24 is 0 volts for the
non-activated channels .

BASIC CIRCUIT DESCRIPTION AND TEST INFORMATION--AMPLITUDE CLASSIFIER

A signal at JIll is sent to all comparators . The resistor
string of 100 ohm resistors combined with voltage sources at R 13
and R 12 bias so that IC 1 switches on at a higher (+) voltage than
IC 2, IC 2 switches on at a higher voltage than IC 3, etc . . For example ;
with 0 volts at JI 11, IC 5 ,;6,7 might be on and IC 1,2,3,4 would
be off . The transistors connected to the outputs of the comparators
decode the comparator string output such that only the highest comparator
on is outputed . In this example, channel 5 would be on, all others off .
This signal is sent to the multiplier associated with channel 5, turning
it on . All other multipliers would be off .
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AMF`LL` . IP 14-JAN-75 PAGE 1

525-1060 10 OHM, 1/4 W RES .0b A AC
525-115 ; 47 UhM, 1/4 W RES .0b A AC
525-1105 15 UH-V~, 1 / 4 W RES .0b A AC
525 -12Q, 2 100 UHM, 1/4 W RES .0b A AC
525-12Cb 150 UHM, 1/4 W RES .06 A AC
525-1246 c!2I0 UhM p 1/4 W RES .0b A AC
525 - 1a63 27+o uh+M, 1/4 W RES .06 A AC
525 -1e1V 300 uhPl p 1/4 W RES .0b A AC
525-1302 410 UHw~, 1/4 W RES .0b A AC
525-1330 hbo UMM J 1/4 W RES s ob A AC
t)25-1356 1KO UHM, 1/4 W RES foe A AC
525-1_.564:I 1 .5KQMm, 1/4 W RES .0b A AC
52b-I4k:5 2 .2KUHtt, 1/4 W RES .0b A AC
525-14c1 2 .I .UHM, 1/4 W RES .06 A AC
525 " iubl S .1KUHNo 1/4 W RES .06 A AC
X25-1522 10K UHM, 1/4 W RES .06 A AC
525-15e h 110- OHhl, 1/4 W RES .06 A AC
5~5-1550 151% UHM, 1/4 W RhS .06 A AC

1v~r x;54 1b1UA 100 QHm PUT 1/4SFA6 1 .71 AC
i 4uF 45y SvJ1laA 9lod UHM PUT 1 /4SF T 1 .71 N AC

U2 k+ 10K 0HM PUT 1/4SFT 1 .45 N AC
33d9P COA TKIM dU-MT .65 N AC

1 ur 5`~5 um15-15O .i 15 PF P UIP-MICA CAP .20 N AC
140 ~y2 uri15-417J 470 PF#UIP-MICA CAP .32 N ACo l r ,~ U,7 1 UL-10, 1 .01 Mf ,USG-CER CAP . .05 N AC

-12 b f~ I-O-1 v?ova 100 MF , 25VuC, ELEG . .24 A AC

14 1N914b bIL-UIUUt .19 A AC
cN412S NPN TWANS .22 S ACaria 125 PNP TRANS .27 S AC
LA3j.3W uIP UP-AMP,RCA 1,32 S AC
NU 1445L u1P 6A1N-CUNT .AMP 1 .90 S AC

a9r 1 .5$7 13-23h 0NC, F M-CHS, M
.
r . ,72 N AC

LHAS, A-CFF ALE .25 DG AC
v55 P-L bOARU AC
216 F-G OUARU AC
211 P-L oUARU AC

r4H-hi-1-WC-M-L-9 woo+RM~ G/tIN ACKd-b'I-W-LC " h"U-4 d99 1;N/MbL, 1.1/WHT ~1 .0a R AC
Rg- 0

_ 1 _ 04- 9_6_1 Kuob,s1Ll6e 31p-s k, 00 R Ac



FUNCTION GENERATOR

The function generator generates an output which is an arbitary function (with up
to two points of inflection) of the input at JI1 . This results in an effect that
is similiar to but more complex and controllable than photographic :solerization .

The function is controlled by Rl, R2, and R3 .
Rl controls the slope of the function for large negative inputs .
R2 controls the slope of the function for inputs near 0 voltages .
R3 controls the slope of the function for inputs of large positive voltage .

Clockwise is positive slope; counterclockwise is negative slope.

There are three electrical modules in one chassis box, so replicate work three
times .

	

PEmember to buss (connect) +12 and -12 and ground wires from middle board
to top and bottom board.

	

Soldering directly to the foil is convenient .

TEST STT?FF

The 15K :rimming resister on the VS5 board is adjusted such that no input results
in 0 output voltage + or - .05 volts .
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tHAGcNa1N Ft,rv%.TIUiti utivtKATilk PAKTS LIST

Ie UHM, 1/4 w RES

15 u"If, 1/4 W kts

104 VHM ? 1/4 W RtS

22'4 UHM, 1/4 W RES

1K0 U1,M, 1/Ll W RtS

1 .1KUHM, 1/4 W RES

'a s 1KO-M, 1/4 W RkS

62KKU~-mp 1/u k' Rts

2 .2MuHrj, 1/4 W KtS

1v.R UHN HU1 1/4SFAb

4 ;̀y 1klhi dU-hlT

6

	

Pr,UIP-MICA CAP2v

	

fr,ul.f-mICA

CAP470Ft,UIP-MILA CA

07 5 .~7

	

1UC-1032 ,01 r;~,i_5C-CtR CAFE,

7-t,-1s~4,:0 l'iIk' (-~F,25VUC,ELFC .

~ 3_aaly 1T~y14r-

	

S1L~^1I4~(~

ukhr'-Utc)L!t

v ;~ 5 P-C tsLAKU

3 4 r 1 NS i

	

1 3-23t,	tst,;L . ~ hl-CmS

	

MT .

CHh3_iIL;,F .G . FkCE

Ra-h7-1-DC-tai-L-9

	

KNOB ; 0299, MAT- SLACK

INLfrL , I ND. lWHITE

-9 /wHITS

10-DEC-75

',32'11-1u`, ble

520-1105

52'~-12, 2

02~-1240

13 -.36

520-13x1

52~i-1467

525-19v l

1 :r a R 103Uk

33Cf9r

1vr I h~ z.~, V .,a

A 4r '~l u' .i15-Gw J

j`~r,a~2 p.i~~15-tr17J

,0b A FUN

.(ab A FUN

,06 A FUN

V)b A FGN

,(ob A FUN

of, A FGN

.0!b A FGN

A FGN

,(G6 A FUN

,Vb A FGN

2 .21 N FGN

.65 N FGN

,36 N FUN

,18 N FUN

.32 N FUN

P5 N FGN

.24 A FGN

.19 A FGN

FGN

.22 S FUN

.21 5
FUN

1 .32 S FGN

FUN

.72 N FUN

9 .'?_5 DG FGN

1 .00 FGN

4 1 66 F- iv ikANo

~tti41 cti PNP I kAN6

GA .5vsk' Ull, VF-AoiP,RCA



REFERENCE NDDULE :

The Reference module produces a constant voltage proportional to front panel
knob position.

	

It uses 24 #217 printed circuit boards ;

	

save other 3/4 of board
for making 3-D Joystick later. . .

Joystick and slide pot inputs could be created in analogous manner .

	

The value
of input resistor, R1 through R9, is not critical ;

	

for instance if 5K ohm pots
in joysticks are available, use then.
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PAGE

1 a2~ - 1 C 1Z IJHI°I / 1/4 W RES .Pb A REF

y a2z-11 t)3 -47 QHn, 1/4 W RES .Pk A REF

1 52,D-12oe 170 UHF;, 1/4 W RLS .Q!6 A REF

`' 52`1-1u 4 5 2 .eKU4m , 1/4 W Ft tS . b A REF

1 :3K IuHM, 1/4 W RES eb A REF

10 52a-15e~' 1VNKQPlM, 1/4 W RtS Pb A REF

103ua 1Kih UNM PUT 1/4Sf A 2 .21 N REF

u l~ '-1260 7-~.-1Cvv~ 0 1'1O hIF/29VOCtELEC . .24 A REF

1t 91a 1~.-.~1511,.-U10 1:)t .19 A REF

2r,u1 ?- i ,",p e w T'kNhS .22 S REF

~'y+1c`5rlvr TkAr.~S .27 S REF

3 217 P-G tsOARD REF

'4 a'+r 133 1 13-23h ul'4L / I^ M-CHAS . M7 . .72 N REF

1 (Hw5 Z6RtFkENCt-FALAh .25 UG REF

c"%tvu6 / FLACK/INLAY ;29 1 .oo R REF



OSCILLATOR

This module contains two oscillators that venerates a sine

wave output available at J03, J04 and a triangle ~ ,.a ,~,>e output at

J01 and J02 . If the sawtooth switch is down instead of up, the triangle

wave becomes a sawtooth and the sine wave becomes an "s" wave . The

rotary s:,-itch sets the gross frequency range form 1/100 Hz . to

r?1Iz . R2 is the continuous frequency adjustrnent . If the voltage

control switch is up, a signal inputed to JI2 will control the frequency

of the oscillator in combination with R2 . Edith the switch down the

voltage control is disabled but the oscillator is more stable . A

sync . level (4 volt) signal into JI1 will trigger the oscillator to

stabilize patterns .

CIRCUIT DESCRIPTION

The 8038 is a complete voltage controlleC oscillator whose

frequency is controlled by resistance P2 and the voltage at pin 8 .

The 715 is a 10i: amplifier and- in combination with the zener diode

produces a controll voltage at pin 8 .

The trimmer associated with the input of the 715 should be

adjusted so that the control voltage is centered within its range with

0 volts in . To do this, input a triangle wave to the voltage control

input and adjust the trimmer until the voltage that makes the maximum

frequency is as positive as the voltage that quenches the oscillator is

negative .

The two transistors and zeners are used to trigger the oscillator .

T17hen a fast-falling signal is presented at the sync . input this

turns the first transistor off which turns the second transistor on .

This clamps the oscillator to the botton of its output wave form .



R~rqR~l 704

5V~'~.rZrl

5~W
SWItCN

VO[TAGE'
tonfm?oz
swrTCH

	

R Z

3-01



b
e
D



047

a 1~4

000P

Of

f

?\ l
100L

3I..2..

7sSl.

10oaF
I O,u F

i~
;f)D ,yF
,470,at F

I

	

CONN~"'L'% C/kC

	

,8077,
I
'

	

,gf/T 7a pSC,

I

I

I

!

	

ZIP -r-nv aoA~D
J_

I

I

I
l

R074RY 5W/ TGfq

LZ 1 7 BolTOM boAZV

2 .2K

TOi?

1

	

I
ZI

-

I-- A a ~ n

	

A R r

	

Sw/~H
SAw. SW1rcH

lboK
-t'EN
T~AKK
po r

701

Tol

S03

soq

nSCILLA702 Y75'



#2

PIIDDLE BOAP,,D VCo
~SC,LLL 7,o~'~



All. ?,SrCRS -Of~ 'NS3;ga

� -rRAN515TOR5-Zm4i23



ToP t507rdA4
Bof1RD c~SCtLLAraR. 117s



7'oP tBoTl~oA4
' Bof~RD

t3NCnM . .,Vc
OSCILLATQR. 117.5



USLILL,1F 14-QAN-15 PAGE 1

525 " 1E_r~4 , 1v VINP'11 1/4 H RES ,fib cuss
a25-111 ~/ uhlhl, 1/(I w RES ,Ob A ass
5t?ti " 1~c5 if to uhp;, 1/4 IN RES 0 1!16 A ass
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?_ I, 2 F(ooA5 OFA-N COe1&1TIAJ(s) 4tAt- 4,15- N



COLOR ENCODER

The Color Encoder module is a N.T.S .C. standard color encoder based airound thecolor encoder board of a Sony DXC-50008 color camera . A summary of inputs,outputs and controls follows :

JI1 COLOR CARRIER (3 .58)

	

lv.p-p 75ohm
JI2 BURST FLAG
JI3 Cwpwi'TE SYNC

	

'~p 75ohn

JI4 HORIZCNTAL DRIVE;
JIS COMPOSITE BLAMING

JI6 (reserved for future expansion)
JI7 IED INPUT

	

(+ and -) . 5v. 75ohm
JI8 GFEEV INPUT

	

n
JI9 BLUE INPUT
JI10 (not implemented yet)

JO1, . I

	

NCE OUT CKLY

	

non-amp. lv. p-p
J02 N.T.S.C. OUT COMPOSITE
J03 "
J04 °'

Supplied from sync Generator,
Sync Strip or 'House-Sync' in
any TV studio. . .

All inputs supplied from
Image Processor with associated
gain controls . . .

R1 through R4 are namially left
at h gain. . .

R5 (chromance control) and R6 (hue control) act like adjustments on a color TV.Adjust using a vectorscope or adjust (visually) to a monitor tuned to a standardTV station.
R7 is adjusted to produce no chranance (color) out when there is no signal cominginto the red, green, blue inputs of the encoder.
R9 (burst height), R8 (pedistal) and R10 (sync height) are adjusted to standard;

	

ifin doubt use signal fran local TV station for reference (oscilliscope is necessary) .
The function of the Blanking and Pedistal Board (tap) is to insert blanking andpedistal to each of the monochrome input signals and route signals to the encoder board.The luminance carponent of the signal (red, green, and blue) is taken fran the encoderand amplified by the Luminance Board (middle) and fed to the luminance output andback to the encoder .

	

The Horizontal Clamp Board (bottom) receives horizontal syncand generates a clamping pulse which is sent to the encoder board.(pulse is positive)'Adjust KPl for a delay of 1.7 micro--seconds after horz . sync falling-edge, andadjust RT2 for a pulse length of 3 micro--seconds .

Presently, the Color Encoder Module has some ' funkiness' from a stringent'

	

point of view.It is quite adequate for all small fozn»at record ; however,a pro~amp is recannP,.xidedd on its output to prevent oversaturation of chramanceinformation.
NIODIFICATICNS on the SONY ENCODER BUARD :
Ramove the white delay Line (DL2) ; it has four leads to be de-soldered. . .
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PFECISE ins

	

lation of color Encoder Board is important; check and re-check
constantly a you proceed!
Back support for color encoder board is installed identical in position and
orientation

	

is back support for the three printed circuit boards ; see BACK VIEW
pictorial .

	

"M the position of bottan screw is on center-line of module and the top
screw is abit shifted to right as usual . Be sure to cut plently of clearance in thesupport bracket for the middle printed circuit board to clear ; see BBC VIEW pictorial .

Check for 21ently of clearance, made up of flat washers, star washer and nut, betweenencoder board and support bracket. As a 'safety measure' against board ever touchingthe supports due to bending etc, insulate the supports with a couple layers of super-tape or very thin rubber . . .

Front support bracket for color encoder board is installed upside-down and backwardsto all other support brackets in module .

	

This will put the screws for top-iountingof the bracket on center-line of module (not shown in pictorials) . It is not necessaryto cut away the lip of this front support bracket as done for the back support bracket.

NOTE the top 1/4", bottan 1 1/4" and front 3/4" clearances for encoder board fran themodule chassis ; see SIDE VIEW pictorial .

You must drill 4 holes in encoder board for mounting it to the support brackets ; be
absolutley sure of correct alligrment and positioning prior to drilling board.
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21 5?b " 1 14" 111 15 004m. 1/4 w RES ,0b A
1 625-12Iv, 104, QMN, 1/4 w RES ,Pb A
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2 , 0 OHM, 1/4 w RES A
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3 r;C1445L UIP VAIN-CONT .AMP 1,914 S

IlC.74121~ L.=I~1 1110NO,V18, 1016 s

39r 13 :37 13-236 OkL,f'M-CMS,MT . 172
L.HAS5IS,LQL .tNC-FAC 8,25
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POWER SUPPLY

The power supplies are purchased modules and should come with com-
plete documentation ; if not request from LAMDA .

In the IP, power supply regulation and high frequency transient
response are critical . Substitution of other power supply modules
is NOT recommended .

In each box all corresponding terminals of the 10 pin Jones connector
are connected together .

The output of the power supplies are connected to the appropriate
pin of one of the connectors .

In box one, the binding post terminals are connected to the appropri-
ate 10 pin Jones .

A cable with two male Jones plugs and corresponding pins connected
together is used to communicate power between the boxes .

One side of each box should be covered with perferated metal or
screen to allow for ventilation . This side should never be blocked
to prevent ventilation . DO NOT let transistors touch screen .

The 110 v . AC which powers the power supplies is the only potentially
lethal voltage in the IP . BE CAREFUL AND WATCH YOUR FINGERS .

--Box one contains +12, -12 power supplies .
--Box two contains +5, -5, +14 power supplies .

NOTICE :

	

--+14 volt power supply needed for Color Encoder only!
(not needed for black and white operation .)
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SILVER IS EQUIVALENT TO WHITE ON CONNECTORS .

COPPER IS EQUIVALENT TO BLACK ON CONNECTORS .
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5(PKG100) 67F4065 8325
2(PKG100) 67F4067 8327
1

	

29F263 1900

4 Lbw X 1'G+6) SZF 09b
i (dUX 1V~vr) 3 ;Gr 699
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COMPLETE PARTS LIST

""NEWARK ELECTRONICS****
3j "- SPACER

	

1 -1 .00
1" SPACER 14 .00
BOLT CUTTERS(CRIMPI4)37

1:sIN0mtA04-40* 1 /2

	

1 1 99
50LULR NG STATION 37 .ee
1/1b TIP (w-TCP)

	

l .v0
wlkE STRIPPER

	

2 .65
4UTTtRS

	

3 .15

55 .00
24U00
4 . 37

_1" 95
37,00

1 .0¢ ,

	

N
2,65
3 ,15,

_ _
'r

iqG --5 c,6-AXIAL CABLE 61 .28 61 - 2-8 N
1'00 ,Sir,129 66175 oNC,M-LAbLt MT KkMFF .79 ,79 N U Q -~W
504 r F+?53AiF RG 1l4/u CO-AXIAL CABLE 25 .25 25,25 N J

W d
1 »r!,7j .~A1 ~5ey wIKt,SUL1U-20AwG HkN2 .19 :2 .19 N 0

Y " U
1 3~~c5~+~~+e b5e'i wIKt,SQL1U-20AWG kt0e,lq 2,19 N Ix z<
i 3bF b54 "iA3 Fi52~ wIRE,SUL10-20AwG Ck62,19 2 .19 N Q U

30-
1 wIkE,SGL10-2WAOG YEL2,19 2 .19 N . w0=

1 3~r a :/a ;ag5 n5~+ wlkE,SUL10-20AwG GRN2, 19 2 .19 N,
ZLnU

1 36r=c5,T :,A6 ~i529 wIkE,S0L10-20AwG HLUe .1p 2 .19 N ;

1 S4r u'~+oriA I Ct5e9 o1Kt t $UL10-2WAw,G V102 .19 2,19 N
1 Sbr ±~ A6 b5d9 olke t SOLlu-20ANG Gkve,19 2 .19 N

1 3oF650AA4 6529 wIRE F SUL10-20AwG AHT2,19 2 .19 N

I SbFh~i0~tAliQ~sSGy 'r+lke, SULlU-20AwG dLKe, 19 2 .19 N
S ti~uOrTj 36tb40mAl 8540 w1kkF6TR-1bA6G bkN 2 .96 2 .96 N
1 i10icrT) wIK"STH-1bAwG RtG 2 .96 2,96 N
1 (iwOtT) arr~40 ,~ A3 b 1N wi,Re I STR-16AAG OkG e,96 2,96 N,

1 t1~4(t'rT) t t : ;," ; N 4 C 5 i(i6 wlhtt,51R-1bAAG YEL 2,96 2,96

1t1V)iutT) bP5ti0,,At) 6540 KIKE I STH-lbAwG GkN 2 .96 2 .96
1tIZ10T) '3bf'`y0,gAo 050, v} N4IKEpSTR-1bAAG 6LL 2 .96 2,96 NI
1 i01iCP1) 36F594vaA7 t~5 4 w1kE,STR-1bAwG VIC e .96 2,96 N'

N~i LI CrT) 3bf5yL, ~A6 cS~~+L w1HE,STR-1bAwG GRY 2,96 2,96
wIKt,cIH-lbAwG whT 2 .9E 2,96 N'

i t l.wAi0r 1 ) . 36r 59iuwA 1e65v)0 o1KtpSTk-ibAwG VLA e,5b 2 ,96
2 36r'1 ~?b+~ 17 o5a POWER COR05 14 AwG . x,11 5 .46
1 ' air c~+Ut~ 15+15 irUlc.u AC OUTLET bCX12 .d5 12 .85
1 I _ ~rroye _31 " 34'31 ruxd,1 A,-3A6pSb 1 .50 - 1 - . -.5- 0 Ni
8t ~~Xlv~ )alr ti5 INTER,LOCKwASH04 .95 7 . 60 N

OINOMEAU4-40*1/4 1,84 7 .36 N
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SUBTOTAL :
SUB-TOTAL : 7OU2,

NEWARK TOTAL
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****NEWARK ELECTRONICS*,**-*
10r454 1ii~ 1LIA 1w,0 uhm ~PG1 _ i/4SFAb 133 .38
10x459 501uH 5ic'k, urri POT _1/4SFT !,7 5 . 1 3
~r .73

.
u1 l0'd uHhi P07 04011,u5 8 .70

5--40 UHN PUT 1/4SFT85,22 5 .02
yr~i1+.~ u4 1K UHM PUl 1/43F 1,45 4 .35
'~r ~' r± 1 u b OHM POT 1/4SFT 1,45 1 .45
14 r4bo 103 u4 14A OHM POT 1/4SFAB2,21 41 .99
9Fwty U2k 1iN DNM F01 1/43FT 1 .4 46 .40
jOrurj 7d~va v)~ tvhr : PUl 1/4SFAB_2,21 9 .00
SF 1 tick. 10IGKUHM 1(d-TURN POT- 5 .3 21 .20

54o;
._TRIML`UKIPNL-P3

.¢0
_

9 .00
lwr a75 5v"r 1Rihi,LLK,PNL-NT3 .V(0 45 .00

.ltf 4Cfc 304r 2>=~ TRIM UL-MT 18 .20
101

.

Pr pU-IN-NI-Ca-_C_AP.3b 1 .44
uF

_
12b

u
It)
-~ ~

S PF,0l,PTMICA. ,CAP .3b 7 .92
12 PF,uIP-mICA CAP,20 1 .40

1~.r5'35 ;.',15-1 a is PF,uIP-MICA CAP,20 6 .80
14r'zti .I '~15-e :-l ell Nr ' ul?-MICA CAP,18 8 . 1 0
14r5t`2 U"Iii-3.5O .j s3 PF,0IP-rICA CAP, ,24 .24
14r5 ;~h 1'5 10J 47 Pt,olk-mICA CAP, . ._24. ._ .24

4 PF,Ulp-MICA CAP,14 .57
1JO PFPUIF-MICA CAP .18 .54_

0 G
u 1

cV4:: PF,UIF-MICA CAP,22 .80
471 Fr,UIP-MICA CAP .32 16 .32
,,~rr5 MFUSC " Ctk CAP . ,12 .12

o', 1 mF , U5C-CkR CAP . .05 1 .35
,0!3 MF,U5C-CtR CAP, ,37 .37

1 , 'i..-I , I rlF,u9C-CtR CAP . s ib 1_.1 2
.sir i'+5a owU ;.'a

_,~
F,iChUhttiRr C -HGKE:2 .91 11 .64

$ ti~ 19 b9 6 Jo41 , 47W P-ILRUHtNkY CHOK2 .91 11 .64
l31 r L1ti , 5 ;, leV , -e60 VAKI .CHOr,E 3 .39 3 .39

1 i'~>4br. 14 . 1 1Y ZtNtR 5w 2 .50 2 .50
5 .1V ZENtk 5w 2 .50 37 .50

r ; i' r + 3 1402 iw, 6-Po5 . 3 .00 1 2 .00
5yF ._ -1d251PU EK SWIT4M,AM9ER 3 .97 ` 3 .97
2'l t 7a4 344125A 110V LAMP-FUZE KNO84 .06 8 . 1 2
34r 1232 lbiu-4-14 AC RtCP .FM*2POLE-GD1 .58 1 .58
syr 1 X33 lbw-5-N AC HtCP,M*2POLE-GR02 .0b

. . 4
. 1 2

34-F-255 8- .51v,-PP JONES Fh1*CHS,MT, 1,21 13 .31
34r 1541 111-x:,103-001 PUST OLACK 10 .52 1 .04
s9 r1!) 52 111-V;1!o0-001 POST BROWN 1 ,52 1 .04
39r1y40 111-olo2-fowl PU81 kEu 2 .52 1 .04
39r1554 111-006-0101 PUST ORANGE 3 .52 1 .04
3yf" 155 i 111-010-001 PUST YELLOW 4 .52 1 .04
35r1~4t 111-a!104-0w1 PUST GRLEN 5 .52 1 .04
39F 1554 111-+0110-0101 PUST BLUE 6 ,52 1 .04
;S9f 1 ~5b 111-0112-001 PUST VUILtT 7 .52 1 .04
3 r 15SI 111-+0113-001 POST GRAY 8 ,52 1 .04
39F 1 ; 45 111-01V1-001 POST WHITt 9 .52 1 .04
3tiF l3~f 1 3-13 :, n~d~: e F M-CHS, MT, ,72 226 . 08_
61Fl175 KD-1250A-j" ALUM . KNOB(TIMING) 1 .75 12 .25
12F6045 DFA-N COUNTING DIAL 4 .75 19 .00
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****ALLIED ELECTRONICS****
5R-5-aIobt : I o, u ..1,;, 1/4 w
32 :i-lodl 15 unr, 1/4 w
525-1117 27 Whr, 1/4 w
52ti-1153 47 UriM, 1/4 W

RLS

	

e b

	

10 .78
Rts

	

.00

	

1 .00
RES .2b

	

3 .00
RES .fib

	

4 .10

TOTAL=338 .62

Arn3

A
A .
A
A
A ;
A
A
A'
A
A'
A .
A
A
A
A,;;
A .

-

.__ .

	

A
A
A

0

	

A'

A :zJ0
,

A =N
A
A ;w CJ w J
AwwJ

J
A .o cn
A w

	

z

JnCDJ M J
A,

	

r- w
A
A

A
A
A
A
A -
A
A
A
A

A

243 a25-llt~5 75 UH1- , 1/4 w RES Pb 17 .01
235 525-1200' 11'16 Chr, 1/4 w RtS Pt 16 .45
19 a25-122h 154 Uriri , 1/y w R E5 Cb 1 .90
48 525 -124b 22(6 L~ Hm . ~ 1/4 W Rk.5 ,¢b

_
- 4,80

79 525-1203 L7 Z UHr,, 1/4 w IFS e, b 7 .00
21 525-1210 _3010 Uhr, 1/4 w RkS P, b 2 .10

Kl-
10 525-1276 1306 UHm r 1/4 W RLS `.06 1 .00

525-tai 2 476 Urt-,p 1/4 w Rk.S .(vb 5 .8058 525-1308 alga uhii, 1/4 W Kt.S v b 6 .6066
27 525-1330 660 uilm, 1/4 0 kk.S .Qb 2 .70

107 525-1350 1KO Ci-ri, 1/4 W Rt~.S .Ub 7 .49

10 525-13n1 1 .1'urr;, 1/4 ~± !BLS U o 1 .00
30 525-13110 1 .ShuHr., 1/4 Ftt9 .f/b 3 .00

65 525-lavv5 2, Kurri, 1/4 ~+ RLS .Pb 6 .50

13 5e5-1421 2 .7aur ;, 1/4 w Ht5 .Ub 1 .30

10 rat.5 .(fib 1 .00

10 WtS .Qt 1 .00

10 RES 2b 1 .00

134 SC5-14E7 5 * 1KUrr, , 1/4 W kLS Qb 9 .38

10 525 " 14 ,9 t,6nur,.., 1/4 W kt5 .Zb 1 .00

227 525 " 1522 10r, Lr, ; -'-, 1/u w kts ,eb 15 .89

17 525-15ets 11N umi,, . 1/v w ktS 96 1 .70

32 525 -155 w4' 15K uh-i ., 1/4 W kES 3 .30

10 5e5-1tv .s G7 % un+`,, 1/4 00 Ki S .fin 1 .00

10 525-1bbkl 41A 0h~`;! 1/4 W RtS * go 1 .00

i 07- 525-1703 02n 1/4 w qrs .fib
.a__._f

.001

.0010 Set-1 t_1
1OOKur - r .

1/4 w kt.S .1r
1 5c..3-01 7

_2_4~___
55a " s~914 IN y14r b1L-u1L,Ft .ly 4 .5 .79

4 19 41PF,FUI.Y GAP .13 .52
4 bS2- s4'c6 10,~,Pt, FULY GAP .1S .52
8 i bra- :2~5~+ lov oipF ,POLY CAF .13 1 .04
4 t5 e11V, ,+61 NFL', PULY CO- .13 .52
8 b52-lr~f .1 ;, 47 iM,r ¬,, POLY Liar .1 .5 1 104
8 104 r-FQ, PULY CAF .13 1 .04
4 C, '-)e-4b4 1 NeU,t:LEL CAP,35v ,48 1 .92
4 - o5e-525b 1 <~a ;l~ L , tLtC CAF', 15VV 21 4 3 9 . 64

_ _ _4
10-1246 1-,,-w y ti :r r 25VUG,EL~:c:, .4c 1 . 68

11 711r-1e~1 c " ~-1 .1 1 .J SVUC,ELtL, ,44 4 .84

1 X 10: " 1253 S-+~^V. t ? '..rr, 1 'vDL,tLEC, .GEC .20

2 711-12 :4 3 " u " r w~ 25VuCpEt..k,C, .4t .92
7 71 " t e~t± ~+-'o-wlti i a4 lot- , 2 :)VuC, ELt L., ,4b 3 . 22

142 / 1v. " le0k~ I 100 j 100 :~,r,25VUC,ELtL, .24 34 .08

2 71' -i21b e500 e5o +riF,212wC 1 ELEL, .5r 11 .16
4 110-1359 L " :- - ~v11J t:, ow rir, 1nvuC,ELEL, .cu5 1 .80

4 /1v--13w0 12 .t:~`;rF,10VuL,ELEC . .67 2 .68_
4x19c4 -161: 3 1 1 t» SL=rKttiS #b*3/ts I . iP -7.1
4 L0i~X IZ0) 92~O -13 t5 130b .~v15 u-44*1 /4 ME,x -6 .4
1lbLrAlZL1k2/l-1397 14yi =~i_ .jeh 1._0110 ,5/0 hcLte .c5 2 .25
1~t5 Li0L 7~ 7-SC6ki 6 .38
1 W x3030

- 3 , ~0 ~r w ~f,t. re GAcIr4tl 10 .vl 10 .

1 54oZz24Z CG40_ u : t~, I% ~ACf, 22,561_
22 .

S ;nj
~~
tIN 8w ; ti6~t. - 2 .13 18 .._ . . .~
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100+v
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90
70
35
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MICROSONICS
WEYMOUTH,MASS .02188
rc1!O~li~2T 1~

. . . .

	

x'TAL-14,31e1a0MHL14P .Piv
TOTAL

TOTAL

i~ ~

	

GEkm-Dzou

	

.22
-

	

244123

	

Pty TMANS28IN,

	

.

w

	

2'v4125

	

PNP 1RAN5

	

,27
can

	

CA30sw

	

UIP UP-AMP,RCA

	

1,32
o MC1445L_ OIP GAIN-CONT,AMP

	

1 .9e
0 un

	

MCgt~02N

	

UIP h 0N06ToL,V18 .

	

8 .10C , o J
. .MC74121P

	

UIP MOnI0,VI8,

	

late
o w ~ J

	

- CL.C-43660 DIP USC (V-CONT)

	

S .4¢
o x

_
_ o

	

MA11 .5

	

VIP -SINK -

	

_

	

4 .25 . . .
c .~ 0

	

cD

	

14505

	

u~IP buFF,FAINCHIL0 1 .e4
- a

_ .
.-32b2AG~,

	

I_F--
1105 1ECODER

	

18 .56
:m:
0

	

__
Q
-

	

7404

	

ulp buF

	

---- .70 _
(n CL 0U

	

TOTAL

NOTICE :THE SONY COLOR ENCODER BOARD(FROM ADVENT) HAS BEEN DISCONTINUED .
WHEN A REPLACMENT IS FOUND AN ADDENDUM WILL FOLLOW . . . .
-NOTE ALSO THE 44-PIN CONNECTOR(USED W/ SONY ENCODER) NEITHER ONE

SHOULD BE ORDERED!!

140 .00 M
140 .00

207 . 0

-t .66 8
38 .88 S
24 .30
92 .40 3
66 .50
24 .30 S
2 .36

33 .60
33 .00
.1 .04
18 .56

. 70
347 .30

1142 .62 NEWARK
338 .62 ALLIED
140 .00 MICRO .
50 .00 OHM

207 .00 LLAMBDA
347 .00 SEMI CON .
437 .00 ADVENT
12$~9~_ D&G
140 .58 ROGAN

v
,>. 3000 .82

	

TOTAL

113-6140 225-2222-401 44CONTACT CON 5 .89
TOTAL

5 . R9
437 .20

LAMBDA ELECTRONICS
2420 E .OAKTON ST .
ARLINGTON HEIGHTS,ILL . _
1,OS-2 " 15 ISVI 9 4AMP POD; .

SUP 32 .00 32 .00 L
406-L"5 5V,3AMP POWER SUP,32,00 64 .00 L
U" 12-OV"15 NON-AUJ . OVP 8 .014 8 .00 L
1.-12-Ov-5 NON-40J, OVP 8 1 0(0 1 6 . 00 L
LOu"w0152

-12V
13AMP POWER SUP87,00

._
67 .03 (,

L-12 "OV-12 NON"A0J . OVP 8 1 00 16 .00_

-OHM ELECTRONICS
649 VERMONT AVE .
PALANTINE,ILL .60067
1436-4 ;45-30-0001 IL 01F SOCKETS .036
1675-26 02-04-1112 TRANS, SOCKETS .e45

25, 50
,2

TOTAL 50 .00

ADVENT ELECTRONICS
7110-16 N .LINCOLN AVE
ROSEMONT,ILL .60018

- .1-58 " v7b3-11 6*PI~N FEMALE CMS MT ,90 9 .00 AP
D9-Ze-1152HOLEX P-C 6QAR_D CON . .58 17 .50 Af

is " J11 MOLEX iNSEkTS .i43b 10 .70 AP
t,tw "~4092"5C.OLOFi tNCODER liRlr4CG0 .¢(u 400 .00 AF



BOX & P .C . BOARD DATA
for

***cZassical I-P**'*'

- C 3A)-t k OB)+ t3X)x2O,o

TY

-I-P
P,0XES

QUANTITY
/

MODULE
NAME

P-C BOARD QUANTITY
BoXNAME BOAR p5

POWER SUPPLY- NONE
POWE R SUPPLY- NONE

INPUT VS5 3

COMPARATO R ~, VS5 v 3

1_- D I FFERENT I ATO R VS5 3

1 FUNTION GENERATOR
_

VS5 3

1 REFERENCE 21 7 3

8 ADDER-MOLT, VS1 1

VS5 1

2 OSCILLATOR VCO 1

217 2

1 SYNC . GENERATOR '' VS4(vsv)* 1

SINK 2
-

1 SYNC . STRIPPER VS5 4

DS6 (f) * 1

3 AMPL . CLASSIFIER VS5~ 1

216 1

217 2

` 1 COLOR ENCODER DS6(f)* 1

217 1
*old name in parenthisis 1

_CUtSSK TO ?ml_ HOLE TO ORDER P-C BOARDS ~ E .D .I .P--C BOARD TALLY CO UNT 1-XEROX EDI ORDER FORM(10)COPIESVS1 9 157
VS 4 1 144 *

2-FILL OUT ONE COPY FOR EACH TYPE BOARD
I VS 5 27

(A)-PUT
202

BOARD NAME IN UPPER LEFT
* (B)-PUT

DS6 2 333
QUANTITY IN UPPER RIGHT

3-TO CALCULATE PRICE :
216 3 290 * (A)-BASE PRICE = BASE COST($1 .746)XQUANTITY217 14 256 *
VCO 2 182

(B)-SERVICE=ETCHING COST(varies w/ hurry&quantity)XQUANTI
SIN K 2 258

* (C)-MISC .CHARGES :DRILLING HOLES COSTS 1 CENT EACH . . . . .

VS10 213
-MISC .CHARGE=HOLE COST per BOARD X QUANTITY

* -*note*hoZe cost=(hoZe count)X($0.01)
*L}-TOTAL COST - `"



SANDIN IMAGE PROCESSER

BOARD

	

ORDER FORM

ORDER FORM (Use one form for each type board)967

	

0 QUOTATION REQUEST

SERVICE
SCHEDULE

Price/ board
Delivery required

* Call to confirm delivery
on these quantities .

Customer Name & Address . Correct if necessary .

(A+B+C)X20~ = TOTAL COST

We are selling service . You will be notified by phone of any
failure to fill order . Payment refunded .

	

Sign here

Be sure to enclose artwork and payment or P .O . Number .

	

Phone Number

If desired, send blank check(With limit) and we figure cost .

	

P.O . Number

QUA'4TITY=

E .D.I .
2615 PARK AVE .
P.O . BOX 66
CAIRO, ILL . 62914

CHART INSTRUCTIONS :

From left side of
chart, select in
order, foil weight,
number of foil sides,
and type of PLATING.

From top of chart,
select type of base
material and THICK-
NESS .

Phone 618 734-1694 (Office)

SEND_FORMS

Thefigure, at inter-
section of PLATING
andTHICKNESS,is base
cost per square inch .

Use letter at bottom
of column and number
at right of row for
order number .

Enter E .D.I . order

number here .

PRICE CHART XXXP PAPER PHENOLIC GIO GLASS EPOXY CUSTOMER

PLATING
THICKNESS THICKNESS SUPPLIED

Photofoil
wt./oz

foil
sides (dip process) 1/32 1/16 3/32 1/8 1/32 1/16 3/32 1/8

Non
sens . sens .

None .040 o441 .051 .056 .072 .087 .122 .144 .050 .000 I

Water dip lacquer .045 .049 .056 .061 .077 .092 .127 .1491 .o55 .005 2

Silver .048 .052 .059 .064 .080 .095 .130 .152 .058 .008 3

Tin .047 .051 .058 .063 .079 .094 .129 .151 .0571- 007 4

None .058 .062 .069 .075 .088 .105 .134 .164 .050 .000 5

Water dip lacquer .063 .067 .074 .080 .093 .110 .139 .169 .055 .005 6

Silver .069 .073 .080 .086 .099 .116 .145 1 -175 .061 .011 7

Tin .067 .071 .078 .084 .097 .114 .143 .173 .059 .009 8

None .042 .046 .053 .059 .074 .090 .1231-145 .050 .000 9

Water dip lacquer .047 .051 .058 .064 .079 .095 .1281-150 .055 .005 10

Silver .050 .054 .061 .067 Oil' 153 .058 .008 II

Tin .049 .053 .060 .066 ~~ S " ja .152 .057 .007 12

None .063 .067 .075 .081 ~~ " 169 .050 .000 13

Water dip lacquer .068 .072 .080 .086 ""M®.174 .055 .005 14

Silver .074 .078 .086 .0921 .1(- 21 .118] .148 .180 .061 .011 15

Tin .072 .076 .084 .090 ,00 .116 .146 .178 .059 .009 16

A B C D E F G H I J

quantity 1 DAY 2 DAYS 3DAYS 1WEEK 2WEEKS

I 5 .oo 4 .50 4 .05 3 .65 3 .28

2 3.50 3 .15 2 .75 2.48 2 .23

3 3.00 2 .70 2 .43 2 .19 1 .86

4 2 .75 2 .48 2 .24 2 .02 1 .62

5 2 .50 2 .25 2 .03 1 .83 1 .38

6 to 9 2 .25 2.03 1 .83 1 .65 1 .32

10 to 25 2 .00'* 1 .80 1 .62 1 .46 1 .10

25 to 50 1 .90* 1 .71* 1 .54 1 .31 .98

50 to 100 1 .82* 1 .64* 1 .48 1 .18 .83

100 & up 1 .77* 1 .59* 1 .43 1 .06 .77

$1 ..746 x =base price=$
base quantity
cost

$ x =service
retching - quantity
cost

$ x =misc .charg=$
hole quantity
cost



********mail original**********cut here**********keep

total for
for classical I-P= 24

	

signiture
t

t
0
t
a
Z
# boxes

	

Z price

0
x$8,25 = t

aQ

I -P KNOBS

date

a

mail w/
check to :

JAJ
cn w ,pQ Z Y
z 0 000w
z 3=
d LH

MZ
0H

copy*************

.,

32 RB-67-1-DC-M-L-9 BLACK KNOBS
27 .52#299-INLAY/MATT BLACK

LINE/WHITE
-9 /WHITE @~ . 86each

32
I R

(~AiN)
LINE/BLACK 27 .52
-9 /WHITE @$ .86each

33 #120-INLAY/AMBER
LINE/DLACK 29 .04
-9 /WHITE

@$ .88each

25 RB-67-1-DC-M-D-9 BLACK KNOBS
#299-INLAY/MATTE BLACK 21 .50

DOT /WHITE
-9 /WHITE @$ .86each

25 RB-67-0-DC-M-D-9 BLACK KNOBS
#299-INLAY/MATTE BLACK 35 .00

DOT /WHITE
W @$1 .40each

deliver to :
T01-AL $ 140 .58

I-P BOXES
mail wl

(chassis) check to :

POWER SUPPLY #1 -1 deliver to :
POWER SUPPLY #2 -1

I INPUT -1
COMPARATOR -1 name cr) AO
DIFFERENTIATOR -1 W wcD
FUNCTION GENERATOR -1

l REFERENCE -1 address QJ
ADDER-MULTIPLIER -8 w ,
OSCILLATOR -2
SYNC . GENERATOR -1 city W cn

Q
SYNC . STRIPPER -1 U CD U

CV
AMPLITUDE CLASSIFIER-3 ~U

1 COLOR ENCODER -1 phone Q

BOX(blank) -1 0H


