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.

I Ecwsr T it O
T Wowp LikE iLM

’
Department of Art rVO A/l
University of Illinois at Chicago Circle l 1}
Box 4348
Chicago, Illinois 60680 s
Office phone: 312-996-8689 ' Eﬁz'H' co f;
Lab phone: 312-996-2312 '

Messages: 312-996-3337 (Department of Art) 0"{* Q"H ?

Much Love,




NOTES ON THE AESTHETICS OF 'cgpying—aanmage 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
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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!

HI:

A bunch of miscelaneous notes -

If you didn't send postage, send it in stamps, money or check, or any
thing else of comparable value (surqfise hqﬁkfntrinsie value) ; postage
costs me $2.00. N iAtion s el

Avy coPPys o CoyeTims cosT ME 1]
The master parts list contains e 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. i \VR‘:}&
b=, e

New corrections and additions are forth-coming in a few months. When

ready to build, send self addressed stamped envelope dbo-Euw —Eire tntmclo) 76-

Mention the last date of corrections you have. P 7

CORRECTION OF ERRORS IN DOCUMENTATION

Master Parts List:.

The following-
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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.

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.)

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.




MC 1445 Gain Controlled Amplifier (multiplier):

Detailed information on this integrated circuit is available from

-Motorola Linear Integrated Circuits Manual, available from Motorola
or some Motorola distributors.

This I.C. is a four input gain controlled amplifier and is used
throughout the IP. Pin (4) is the inverting input to channel A.
Pin (3) is the non-inverting input to channel A. Pin (5) is the
non-inverting input to channel B: pin (6) is the inverting input
to channel B. Non-inverting output is available aft pin (7); and
the inverting output is available at pin (I).

Which input channel is connected to th
gate voltage at pin (2).
channel B is on; if the g

e output is controlled by the
If this voltage is high (greater than 1 volt)

ate voltage is low (0 volts) channel A is
connected to the output. The gate voltage produces continous control

over the gains of the channels such that .5 volts causes both channel

A and B to be connected to the output with 1/2 gain each. Full gain
is approximately 10.

Power supply voltage (+5 volts) is connected to pin (9) and (-5 volts)
is connected to pin (8). No cther pins are used.
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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.

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 {+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) €6

the input resistor connected from the input signal to pin (3).
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INTEGRATED CIRCUITS

Dual Inline Packages (DIP)

TOP VIEW:

Knotch or dot indicates installation
direction.

B o e e T e e e e e e S T T .

TRANS I STORS

TOP VIEW:

O 0 ©

- 0R~ -OR-

Physical cases will vary with
the manufacturer.

Check and match careful ly the
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
info PC Board.

CAPACITORS
Ceramic Mica Polyestor

AR

Instal lation direction makes
no difference.

SYMBOL:

_____1f_-_n

IDENTIFICATION NO. (example):

MC 1445 L

“>>Prefix indicates manufacturer.
Type.

Suffix indicates case or temperature
range or detail specifications.

S s . e e . e . T . T . 2 T

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

2N 4123 (NPN)
2N 4125 (PNP)
e
= =
B (NPN) (Pre)
E Cc
Electrolytic

== S stoii am A

Installation must have correct (+) and (=)
orientation.
SYMBOL :




The STANDARD DRIVER is a compl |men+ary current amplifier with voltage gain less
than 1. It is used so many times in the I-P.that it is abreviated:

DIAGRAM:

iN

(=121

COMPONENT SIDE VIEW:

@ (“ 29

ABREVIATION:

% #‘0 .
b SN f (zvans
iV outT jOK \:l A #*’. ’ |
‘ﬁ P 8 G- 5
| Ele) (2wnw4123
O =

‘ o

.(*HZV- )N)




DIODES

COMPONENT :

e E)—

Band or dot indicates the

cathode (-).

SYMBOL :

e

Direction of current flow is
from (=) to (4),

| DENT | FICATION NO. :
(only two signal diodes used in

IN 914
IN 270

entire system)

IDENT IFICATION NO.

ZENER DIODES

COMPONENT:  ——___ 1}

Band or dot indicates the
cathode (-).

J
SYMBOL: =y

In normal application (+) supply
voltage is supplied to cathode

and (-) supply voltage is supplied
to anode.

(examplé):

IN 5338 B

Indicates tolerance.
=t
Type.

S S S S S S S S S S S . s e e e Y S S T ——— . - S S " S i o o S

SUSE STRANDED

1b GAW. OR WeRVIER

~CoLOR CODE
ARG BELOW

POLIER BLI55
PRODUCT

— 27 cenrEgs —

PROCESS
fe— 1 iNCH—;{

<D FOWER 1
B
/B
/R
Ww W
COLOR CODE FOR POWER BUSSING § %
‘ = o8
BLACK -(47) Sleg 3 W
oraNGE () (B B (+14) |3 ] ,—\;—};I*
CWHITE ¢ ) = i -
RED (+12v) G 7R E‘w. (+12V) | ,j e e % Y
BLUE (-12v) Y R ( ) |8 -svamd ‘ % %
" GREEN (+6v) ) i o 2 5
GRAY ( ) o N4 5 b IZZI. " -
YELLOW (+5v) LA E(fo..ésy) | & Wz - . e ég .
VIOLET (-5v) (5") - i lﬁ ( | (% _;;v.m'j_::;_' T ﬁ 2 hﬁ
Ve T =y [
NOTE: All power supply lines into PC Sy *‘4“931255{12t as =
board are by-passed to ground (#) L;, q@@yﬁ?%%%fﬁ”. . -v;\v/&g
with al00uf 25wvdc electrolytic | - 1 Q
capacitor (indicated in pictorials (:7 { 2
only). I_..————-
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POTS and JACKS MOUNT ING f|

— %— PAMKEL E40C (cro

SS Serrec vieww)
SIDE VIEW:

(PoT>

- :é\al 35" NOLE:-n-FacE

(/////;:;;ribufe 4 or 5 around the inside of
front panel; anticipate connections so as
minimize long ground paths. /

= (BNC TACK)

T " HOLE - n-pace

NUT
LOCKWASHER

NSoLDER TAR ()
LOCKWAS HER

BACK VIEW:

SYMBOL :
b | W
< , OR

CW = clockwise




TYPICAL 'extra' PC BOARD MOUNT ING

4-40 screw

star washer

extra PC board

star washer

3/4" spacer

4-40 screw with head cut-off

making a "threaded-shaft' screw-able

into both spacers

star washer

PC board

| washers for proper spacing when necessary; make sure

iona

Use additi

.
.

NOTE

| ine of module.

is dead-on with center

.

that middle board
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ADDER MULTIPLIER:

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

JIl, 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 chamnel B.
The knobs above the connectors control the gain (contrast) of each individual input.

The amount of channel A and B mixed into the cutput, JO1 through JO4, is dependent
on the position of R9 and the voltage inputted to JIO.

The effect of the knob position and the voltage are additive; the knob to the left
ard/or a maximum negative voltage on JIS9 will cause channel p to be outputted only,
similiarly, the knob to the right and/or a maximum 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 cutputted.

TEST STUFF:

The adder multiplier should have a net gain of slightly greater than 1.
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 trimmer pot so with RO in center position and no input to JI9 channel A
and channel B have equal gain.

Cl* STUFF:

The capacitor, Cl, is used to filter the bias control, R9. One may choose a value
which will vary the 'feel' of the kncb.
20uF is a minimm value which will remove some noise...
50uF is the minimum value that I use; it doesn't affect the feel of the knob...
100uF removes same shakiness of the hand (included in the parts list)...
500uF is Phil's recommendation (very slushy feeling)...
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plULMUL 4 IF 14=JAN=TFS PAGE 1
P oco=leld 10 drM, 1/4 W RES | .é6 A
4 525=1165% 75 UHM, 1/4 W RES | .28 A AM
© SeS=1cve 10L UAM, 1/4 W RES | .28 A AM
gy e il ottt gyttt b L a S
c S929=]cb3d 27¢ UHM, 1/4 W Re§ | .de A AM
som Dl ety R e e S oxten i
1 “eswliabe LKW URM, /4 W RES | .0a A AN
- Senmldal  S,lEdMp, 174 W RES | .46 A Al
< heo=lhce i Umip, 1/4 W KES w28 A A
c Deb=13ud 47W Lri, ls/74 W RES b A AM
5 S29=1dwS g.erlnm, 1/4 W REeS | @8 A AM
1 92h=155U 1SR uUnm, 1/4 W RKES | .2 A AM
1 2e5=1bk3d 27K UhM, 1/4 W RE3 | @8 A AM
o 10F 454 191UA 140 OAM POT L/48FAB(1,.T71 N AM
1 YF by =37 LK UubM PUT 1/48FT [1.45 N AM
1 12F9800 | 5389P 20K TRIM BU=MT .65 N AH
c 14rSee LUM1S=4a17d 478 PF,ulP=mICA CAP,32 N AM
e e T s R ol pue
c L4rleny LUMa=@eulk o PFr.Ll1F=MICA CAP,.36 N AM
© Flu=lded fmo=lvidg 1@y m¥F,29VLC,ELEC, .24 A A M
il 008
5 553=w516 | IN9L4E SIL=UIUDE 19 A AM
e INgT LGERM=DLODE a2 3 AM
1 cindles NPN TRANS .22 $ AM
Y ENGL25 PNP TRANS .27 § Al
c CasUWAE UIP UP=AMP,RCA 132 S AM
i MClads eIP valn=lUN] JAMP N1 .99 S At
£ VSIO PC ROARD AM
o e e s PrEvR
o S ——————e iy
13 S9PVAS]T L3=g36 Rl FM=CHS, MT., o712 N AM
1 CHASSI S, AM=FACE d .25 DG AM
4 FOmwo(m)lmyCmfim|_ =G ARNUB,BLACK/INLAY299/L .20 R AM
& Remglm]aliCmMel =g ANUE , BLACK/ INLAYSIL)l QU R AM
1 F=fhfm]mlaMm| = nNOB, BLACK/INLAY120U) .80 R AM
1 RomElegmulomni=g ANCE, BLR/INLAY 299 1,28 R AM
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LR ARGIF 1i=CeC=75 7 PAGE 1}

525=1¢s 1 sty 178 W RES| .89 A COM
- mgamill’7 ¢ 1/8 W RES B A CGM
= - L T R L) y Losd KE S 2286 A CoM

3 523=11a3 /3 upr, 1/4 W RES| .26 A CCM -
) adamirvd 19w wmit, 1/4 W RES .20 A CQoM
9 2d¥=1356 1K Uhi, /4 W R‘ES” .@b_ A coM
5 $23=15¢2 124 QArl, 1/6 W RES| .26 A | com
3 10F473 503UA 50K OHM POT 1/4SFAB 2,21 N COM
Flumlod | Tmu=ided 124 MF,25VDC,ELEC, s24 A COM
=y 235Zmi3id | 1NwLdB sIL=9iupe 19 A CaM
5 L et 7 VEX M=) (QUE 22 8 caM
3 ctdlod e TRANS e 8 CCM
B enudl123 PNP TRANS vl S CaM
A LA3gS LB QP =ANP,=CA .32 S CQOM
13 2 P=~C 3CARD COM
18 o P8=25. GeFrimCAS MT, i N ceM
i LRa3S L8, 00MP=FACE |R,.25 06 CCoM
3 RB-67-1-DC-M-L-9 KNOB, GRAY/LINE,9-BL 1.00 R COM



FUNCTION GENERATOR

The function generator generates an output which is an arbitary function (with up
to two points of inflection) of the input at JI1l. This results in an effect that
is similiar to but more camplex 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. Remember to buss (connect) +12 and -12 and ground wires from middle board
to top and bottam board. Soldering directly to the foil is convenient.

TEST STUFF: .

The 20K trimming resister on the VS5 board is adjusted such that no input results
in 0 ocutput voltage + or - .05 volts.
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FUNCTLON GENERATOK PAKTS LIST

S29=1248
523=1336
325=13061

523=1487

523=1922

S2a=| 7wl
325=194y7
YoAsiliad
3349+
iy m iR
WiMlS=2ued
L S=d Lty
[0 =1i 57
T=um]dad
LM9 140
\Nere
endled
efhd1e9

LASKER

li=2%8

RB-67-1-DC-M-L=9

1¢ wnm, 1/4 W RES 4B

i3 GUre, (/74 W RES- 46k

125 JdHM, 1/4 W RES W08

2% UrMm, 1/4 W RES L6

LK@ CRM, 1/4 W RES WUk

1.1%X0HM, 1/4 W RES 06

S.1KURM, 1/4 W RES 06

12KKOHM, 1/4 W RES .08

SeRRURM, 1/4 W RES 086

2e2MUKM, 1/4 W RES e

1Vn LHM PGY L /&4S5F4p 2ol
208 TRLIM B3ReMT B3
8 FF,OIP=MICA CAP,36

£e FroulbF=MICA CaP,18

4ty Pr,0lP=mMICA CAF,2#

1 niF,8C=CER CAP,
128 ™MF,25V0C,ELEC,
SlL=CIGDE
GERM=0OUE

NFEN TRANS

FNP TRANS

UlF UF=ArfP,RCA

vh S Pel SUAKD
QHL.FH-CHS.MT.
CHASS3I3,F.G. FACE
KNOB; #299,4AT-BLACK
INLAY ,I8D.ZWHITE

=9 /WHITE

- {

TR

24

[Gs]
(3%}
wn

1.00

12=DEC=75

LG

FGN
FGN
FGN
FGN
FGN
FGN
FGN
FGN
FGN
FGN
FGN
FGN
FGN

FGN

FGN



DIFFERENTTATOR

The differentiator produces an ocutput 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 JIl 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. Remember to buss (connect) +12, -12 and ground fram 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 ke a positive spike
associated with 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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ADDENDUM

This addendum provides brief data for an optional differentiator (opt. diff.).
— The opt. diff. has some trade-offs compared to the original differentiator (orig. diff.).
Consider the following and evaluate for yourself:

In the orig. diff. you input a signal via any 6 BNC inputs (JIl-thru-JI6);
and, in the opt. diff. you input a signal to 1 BNC input (JIl), control its gain
with Rl, and its differentiation constant via a variable capacitor (VAR. CAP.).
The VAR. CAP. will give you the same approximate differentiation constants as
JI2-thru-JI6 in the orig. diff.; but, will not give you the largest differentia-
tion constant available at JI1 in the orig. diff.

PART NUMBER FOR THE VAR. CAP. IS: ALLIED #695-2300 (7.2pf-151pf) $9.00/ea.

SCHEMATIC for opt. diff. - ~ FRONT FACE for opt. diff. -
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ALFFER IR 17=UEC=75 PAGE 1
- S52o=10ey 18 GMr, 1/4 W RES| .08 A OIF
A S&3=11e3 ¥ Uhu, 174 W RES| .28 a DIF
2 3@o=1242 13 Ght, 1/4 W RES| .76 A OIF
12 525=1248 dev UMii, 1/4 w RES| .28 A DIF
21 S29=1467 H,l%uMM, 1/4 W RES| .06 A DIF
i Sg5=1522 10KKUHN, 1/4 W RES| .26 A DIF
3 520=1528 1i1nKQORM, 1/4 W RES \.@ﬁ A DIF
3 LAF1287 [ OMBegegl 5 PP, 01F=MICA CAF.36 N DIF
3 L4ra334 UMlSel2dy 12 ProulP=HICA CAR,20 N DIF
s iuF533 Um1S=134d 15  PF,0IP-MICA CAPF, 20 N DIF
5 167357 UM LSe2ivd €3 PF,ulPeMICA CARL18 N DIF
= e ani JM1G=S50g B9 ProglrP=MICA CAFL19 N DIF
L idr 337 GMlS=1uld 10g PF,UlP=MICA CAPl.18 : N OIF
3 1475492 axls-u;ra sTe Pi,ulP=MmICA Cafl 32 N DIF
- Tr3ar Tou=1nA7  LJd1l rF,D50=08R Caﬁ.).ﬂﬁ N DIF
3 JldeyZ fw_ =i0 ! IF @2EVE0, ELERS | J24 A BIF
2 123maFe | LMy lun wil=uldig .1,‘3. A DIF
3 ENs123 NEN TRANS 022 § OIF
3 2nd1es PP _TRANS 27 S DIF
° CAsM30 uIP UP=AMP,RCA 1.32 S DIF
30 $9°1337 13=23¢ OiNC, FMaCA3 MT, .72 N DIF
3 VS 5 PeC AGARD DIF
1 LHASAls,UIF=FALE H,25 ne DIF
) 95°2300/ 9 7,251 pfa vty caps BB L oW T
_—  (see ADDENDUM) i :




SYNC STRIPPER 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 JOl1, J02, JO3 and JO4. This part is identical to one-third
of the INPUT module except the camposite sync is generated internally (consult
INPUT module documentation for explanation).

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

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 Jol3, J0i14 and at pin#2 of the EIAJ (6-pin)
camera connectors.

Horizontal sync (-4v.) is available at J&9, JOl0and at pin#5 of the EIAJ (6-pin)
camera connectors.

Blanking is available at JO1l and JOl12. Burst is available at JOS and JOG&

The video signal (from the camera) with caomposite 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 fram a non-IP source.

TEST STUFF':

R2 and R3 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 vartical 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. (NOTE: 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 Jjitter 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 RIT sets the delay from 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. RA4T 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. R6T sets the length of the blanking interval.

To adjust all of these, feed into the module a high guality 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 synt 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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LaF LY . aF L7=0aC=T3 PaGE 1
& S529=34nd 19 drM, 1/4 W RES | .26 A
l¢ 523=11ay I3 HM, 1/4 W RES 006 A IP
G Scumlicdue  lvgd Umri, 1/4 W RES | @6 A IP
a Sa3w1243 229 Unity, 1/4 W RES | .26 A IP
/$3,A H23=127¢ 339 Jdmn, 1/4 W RES | .28 A ir
: 929=idnT  3,1%dd, 1/79 W RES | .26 A IP
A §20=)152e 13kAyniM, 1/0 W RES | .26 A IP
I Neaw Raa Llasus=ia, 1/4 W KES e 76 A 1P
5 aaw1717  Liunumin, 1/4 w RES | .26 A IF
3 23=13uR  4ig UMty L/4 W RES | .o A IP
s B23mld2l  2,.74udM, 1/4 W .RES | .26 A IP
L] S2n=1433 5,3a0rM, 1/4 W RES « 76 A IpP
3 S928m]A50 aTaxurM, 1/4 W RES 20 A IP
3 150 ouM V4 W RES 06 A P
o} 18F 855 3dn TRIM,LUX,PNL=MT|3, 20 N IP
3 GF 513 ul 190 QHM PQT 1/4SFT |1.45 N Ip
Z -002 pF
e e R A e e e ] e | R
) 1dp 5= UMi3wdi7y 4T3 PF,ulP=HMICA CaP,.32 N 1P
& =i A67 fUL=137 41 MF,USC=CgR CaP,| 25 N iR
- flemidinl |g=u=)it 19 HF,23VUC,ELEC, | .44 A 1P
& flem)ded [Tebmind 193 MF,35VLEL,ELEC, | 24 A IP
3 .003 pF
=8 333=4914 |1N314b Sli=ulude «19 a IP
1NeT GERM=UTOGE 22 3 IP
z Zialed NEN O TRANG 22 S IP
s 2nales Foar JfRang 21 S IR
- CAsUin AP LUiPmLnR, wWCA 1.3%2 S IR
2 SRR 9N Swii A9 35 MLCRUMENRY CHUKER.S1 N 1P
A3r 19235 3wk w7 HLIURUHENRY CTnOnle .91 N IP
3 Yyos P=C nlArRUS Ir
12 331337 13=236 BN FMmCHS  MT o 72 N IPF
i CHASSIGS,, INPUT=FACE 8,259 0G IFM
3 nimay{mlayCaijm| =-Q CRMNUC, BLACKR/ INLAYZ29Y9|1 .20 R IP
‘ T
—



REFERENCE MODULE:

The Reference module preduces a constant voltage proportional to front panel

knob position. It uses 2% #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, Rl through R9, is not critical; for instance if 5K ohm pots
in joysticks are available, use them.

Capacitors C1, C2, are used to filter out noise. 100uF is the minimm and does
not affect the feel much. Dan chose 250uF and Phil chose 1000uF; 1000uF is
very 'slushy'.
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wGPERMN.LIP 1i=UEC=75 PAGE 1

ot 33=1003 1& unM, 1/4 W RES| .26 A
- sAa=p1=2 47 umie, /6 W O RES | U8 A REF
13 33w 302 180 unk, 124 W RES | (@86 A REF
o 32w ]ldh  d.griinm, (/& FES | L6 A REF
5 223=53427 3K umM, 1/4 W RES | @0 A REF
1o 323=15e2 1uAROrM, 1/4 W RES | .26 A REF
3 LUP a3 L&SUA ldn umM FOT L/43FAHR.21 N REF
4 [1cm)254 | Tmewl@éd 129 NF,25VOC,ELEC, | 24 A REF
& Nh3medld | INTLas SIL=UIQ0E +19 : A REF
e 2x4123 MEw TRANS 22 S REF
Zuales PisF TRANS 27 s REF
3 217 Pe=l ©GDARD REF
o A LAST i3=236 ohNC,FM=CHS . MT, o 7e N REF
1 CHudS3T3FcFRENCE=FACKH , 29 DG REF
3 Aemnm (-G avut , ALACK/InLAYZSGt .20 R REF

|

18 IN270 GERM~-DI0ODE .22 : 5 REF
18 - 7iD-1960  10DuF, 25v, ELECT. | iz A REF
-?g- 710-1218 250uF, 12v, ELECT. ' A REF
-?g- 623-0701 L70uF, l16v, ELECT. A REF
-?g- 623-0703 ]1000uF ELECT. A REF

- e -



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. R1l1l 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. 1In
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 (Eop)s: « RILL
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 canditions can be met simultaneously. R 16 should be adjusted

$0 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 JI1ll 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 thah IC 3, etc.. For example;
with 0 volts at JI 11, IC 546,7 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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AMPULS,IP 14=JAN=TS PAGE 1
—
1B Seb=1kelk 1@ ObMm, 1/4 W RES| .06 A AC
b 52h=1155 47 UhM, 1/4 W RES| .06 A AC
s6 S5P5=11865 75 UMM, 1/4 W RES| .Q6 A AC
e Sebh=lgug 1A@ UHM, 1/4 W RES| .06 A AC
¢ SEbmigeb 150 OhM, 1/4 W RES| .06 A AC
e 2eh=1c48 22¥ 0OMM, 1/74 W RES 0B A AC
& 225=126e3 ¢eTvw UHM: 1/4 W RES « 26 A AC
e S5e5=1cl/¥ 300 UhM, 1/4 W RES| .06 A AC
7 2eb=13u2 479 UHM, 1/4 W RES| .26 A AC
9 5e5=1330 68V OHM, 1/4 W RES| .06 A AC
ec D2b=1356 1KV UHM, 1/4 W RES| .@8& A AC
g 22a=1580 1,5K0HM, 1/4 W RES| .08 A AC
8 525=1405 2.2K0HM, 1/4 W RES| .06 A AC
1 2g0=lbel Z2.7KR0OMM, 1/4 W RES| ,06 A AC
11 S5b=mluey S,1K0HM, 1/4 W RES| .06 A AC
29 225~15¢¢2 10K OMM, 1/4 W RES| .06 A AC
P S525=15£8 11K OHM, 1/4 W RES| .06 A AC
7 S9£5=1550 15K UMM, 1/4 W RES 6 A AC
3 1ur 454 1O1UA 102 OHM POT 1/48FAEB 17 N AC
1 1UF 459 SULUA 50¥ 0OHM POT 1/4S8SFT 1.71 N AC
& YF by bew 1K UHM POT L1/4SFT 1 .45 N AC
P4 12F %9000 3349P eVR THRIM BLO=MT « 65 N AC
d LEeF 595 UMib=15uJ 15 PF,UIP=MICA CAP|,29 N AC
¢ l4F 992 WMlo=417J 4780 PF,LIP=MICA CA£L3E N AC
e eTr3ut TeL=103Z L0l MF,0SC=CER CAP,., .05 N AC
ié 11e=1260 | T=bL=1vivd 100 MF,25VUC,ELEC, | .24 A AC
29 S85=u919 | IN9Ll4dE sIL=DI0DE e 19 A AC
24 cenNdl123 NPN THRANS 22 8 AC
G endles PNFP TRANS aedl - 8 AC
g CASUL3D ULIP UP=AMP,RCA 1,32 S AC
& ML1445L DIP GAIN=CONT ,AMP 1.902 L] AC
el A9F 1337 13=230 BNC,FM=CHS  MT, o712 N AC
1 LHAS ,A=CFACE 8,25 DG AC
1 V85 P=L BDARD AC
1 216 P=C BODARD AC
e 217 P=L BOARD AC
1 Rb=bi=)mpComal =9 KNOB, AMBER, GAW. . ... |l « 00 R AC
& HimbTmimiCmfiabay 299 iN/MbL.D/wHT 1.00 R AC
( R&~ 6T~ 1-Dg-M-D-4 KNOB, SVER BlAS 1,00 R AC




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 olm except the 14 MHZ. (JO13) which is an open
collector TTL. JO13 is not used except for work with digital camputers.

JI1 homtizontal reset and JI2 vertical reset are not implemented in full.

The sync generator requires starting pulses which are provided by capacitors
associated with JI1l 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 fram 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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SYNGEN,IP 1d=y AN=TS PAGE 1

e 225%=1rel 1k OHM, L1/4 W RES| .06 A SG
c 525=1153 47 Ohm, 1/4 W RES 26 A SG
19 525=1165 75 OUhM, 1/4 W RES 6 A 86
3 223~l2ke 10¢ OHM, 1/4 W RES| .06 A S6
151 S525=1¢2¢k 156 UkM, 1/4 W RES 06 A SG

5259=1270 300 uHM, 1/4 W RES| .@6 A 86
11 525=13we 470 UHM, 1/4 W RES| .28 A SG
¢ 2e5=135u8 510 UHM, 1/4 W RES| .@6 A $6
17 SEo5=15¢¢ 12K QkM, 1/4 W RES W08 A SG
b4 525=1703 82w 0OHM, 1/4 W RES « 06 A SG
1 14F 167 DMo=peyw b FF,LiP=MICA CAP), 36 N 8G
4 14F 554 LMlS=1e2kd 12 PF,L1IP=MICA CAPLZ2D N $G
11 14F 557 UM15=2uly ¢ - PF,UIF~MICA CAPL1B N SG
1 14F See DM15=3350b0 53 PF,L1P=MICA CAP, .24 N 86
1 14F Bep UM1S=4706g &7 FF,UIP=MICA CAP,. .24 N SG
e fle=1e51l gmls=1(] 14 wF,25VUC,ELEC, B4 A 8G
& TIE=12568 | d=LmiSy 59 HMF,25VULC,ELEC., ) A SG
7 T1mlebl | Tmb=luwid 100 MF,25VUC,ELEC, | 24 A SG
1 Tle=1218 | b=U=gbSuy 25U MF,21VUC,ELEC, -1} A SG
4 (lu=1339 | L=pb=Suy 20w MF,1eVUC,ELEC, o 45 A SG
L] (1U=1340 | N=bE=10Wy) 10QBMF , 160VUC,ELEC, | <87 A SG
1 15F 2317 V56 12Um2by VAK]I ,CHOKE (3,39 N SG
& S5 3mp914 [ iN91aB 2lL=UI0DE 19 A SG
ie ehdles FNFP TRANS -y S SG
le ehdled NPN TRANS 22 S SG
1 INSS46D YalV ZENER Sk 250 N S6
1 T84S LIP BUFF,FAIRCHILD [1.,04 8 SG
1 CAZDEY DIP QFP=AMP,RCA 1,32 ] 86
1 32egalL wIP MOS UECOULER 18,56 8 86
1 7404 UIP BvUF P o TH § SG6
ec A9F 1337 13=238 BNC, FM=aCHS , MT, o712 N S6
1 V84 PmCBOARD SG
e SINK P=ColUaARD 86
Y% 1=9cbmpbim=1] e=PIN FEMALE CHS MT| .90 AP SG
1 RIOBTAEZT LB ATAL=14,516180MH2l 40,00 M 86

L



OSCILLATOR

This module contains two oscillatocrs that cenerates a sine

wave output available at J03,J04 and a triancle wave output at

)
JOl and J02. If the sawtooth switch is down instead of up, the triangle
wave becomes a sawtooth and the sine wave kecomes an "s" wave. The
rotary switch séts the gross frequency range form 1/100 Hz. to

% MHz. R2 is the continuous frequency adjustment. If the voltage
control switch is up, a signal inputed to JI2 will control the frequence
of the oscillator in combination with R2. With 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 controlled oscillator whose
frequency is controlled by resistance R2 and the voltage at pin 8.
The 715 is a 10x 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 gquenches the oscillator is

negative.

The two transistors and zeners are used to trigger the oscillator.
When 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 bottom of its output wave form.
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* C) Tweek The trim-pots for highest amplitude possible 100K

ADDENDUM
OSCILLATOR el MARCH, 1977

1.) _SINE-WAVE PURITY CONTROL:

Remove 82K resistor; and, add 100K ftrim-pots as shown in diagram. These 100K trim-pots
correct sine-wave purity. You should be able to trim to a 'perfect' sine-wave. -i2v

1048

PROCEDURE- lox
A) Before supplying power to the medule, center +i2v
all trim-pots. 2
B) Set the osclllator at a middle freguency range,
and display sine-wave on scope.

00K

(+1 volt) without creating any flats or peaks in E;! 8038

the waveform; i.e. 'perfect' sine-wave.

. ' e (0% gﬁf;ujﬁ-.r‘fﬁ
2.) HIGH-FREQUENCY SYMETRY CONTROL: > gQL{&: LCHING - \ O LA
v/ ¥ 7 |"" ™
R10 and R11 maybe replaced by a series combination of 2.2K resistor and a 5K trim-pot. *;;-%EMLE
This serles combination (RT10 and RT11) corr?ci_ igh-frequency symetry and low-frequency © :
quenching of waveform; see dliagram. 38 I 'PIZ.V,

[f both trim-pots are too large, pin 4™
the high-frequency end of each range ’
will be lower than optimum. .

If both ftrim-pots are too small,
the low-frequency end in some”ranges
may quench, particularly in SAWTOOTH mode.

The difference between the trim=pots
determines the high~-frequency symetry.

‘;ock

TEN
2 TURN
PoT

PROCEDURE~

B) Turn 10-turn pof to extreme left (lowest freq.); check to make sure that no fange quenches
in sawtooth mode. |f quenching happens in any range, tweek trim-pot to get rid of it...
C) Turn 10-turn pot to extreme right (highest-freq.); check to make sure that In a higher

frequency range you still have good symetry in triangle mode. |f you don't have good triangle
symetry, tweek ftrim-pot fo get i+t...

GO BACK AND CHECK FOR SAWTOOTH QUENCHING...
D) To maximize high-frequency in ranges, decrease both trim-pots equally and go-to-step B).

|f oscillator quenches at low-frequencies, back up some; [.e. Increase resistance, go-to-
step C). Stop.

————— —— — - —— —— - -

NOTE:

These trim=-pots will have.'t'o be outboarded on a perf-board and attached to card support frame

of the module. Leave enough lead length on the *rim-pots so it can be gotten out of the way
for servicing the cards...!

Some 8038 integrated circuits appear to behave better +han others; you may want to try
various 8038's, choosing the best behaved ones...!




Limd AN=TS

USCILL . IF PAGE 1

4] 525=1ted 19 UHM, 1/4 W RES| .20 A 0ss
& S25=1117 27 urM, 1/d4 W RES| .06 A 0ss
& S2h=11e% 75 UMM, 1/4 W RES!| .28 A 0SS
I Sda=1ldeed  luw umrt, 1/4 w Re8§| .da A 058
é 525=13%96 1K uUhm, 1/4 W RES| .iéb A 088
2 D22=l4¥n  g.2nURpi, 1/4 w RES B A 0ss
'3 929=1487 S.1KUMM, 1/4 W RES| .26 A 0ss
G S25=1489 6,0R0HRM, 1/74 W RES | .85 A 0§8S
33 925=1%22 1UK OHM, 1/4 W RES | .46 A 0ss
e 525=17p3 &em UHM, 1/d4 W RES| .88 A 0ss
e 1EF 4S54 181lUA 168 UHr POT L/4SFAH 1.71 N 0SS
e 12F9b0Q 5389P 20K TRIM BL=MT 65 N 0ss
-4 9F 10ed 1200KCHM 1@=TURN PCT 5,30 N 0ss
e ES¢min@1% 47PF,FULY CAF 13 A 0ss
2 E9e=pieh - 10UPF, PGLY CAP i3 A 0ss
] ahempbiu 18guPr ,POLY CAP «13 A 0SS
g che=6l1i 91 MFu, PullY CAP B A Q8s
& E9E=E 9 W47 FFO, POLY CAP | .13 A 088
4 che=ilyd o7 MmFUL, PULY CAF 13 A Qs8
2 chemdrmii) 14 8PP ,eLEC LAF, 38V ,4de A 0sS
e PR -1 -] 142 MFO,eLlEC CAP,150V 2.41 A 0SS
4 i4fFoeg UMla=cguld e Fr,ulr=MICA CAP,20 N 0ss
X Tiu=1248 |1=L=00S S  MF,25VUGC,ELEC. | (42 A 0SS
& fli=legnl [Imomlidye 100 MF,25VuC,ELEC, | .24 A 0ss
cic Sni=r914 |INYiam slL=ulute 19 A 0s8
B 1uoi80n SelV ZENER 8w 17 N 0ss
i cEndled NEN THANGS 22 3 0s§
& enNdlED PNP THANS 27 3 0ss
2 iCLavsent OIF USL(v=CONT) &,4C S 0ss
2 Ta7i1s UIP 3Ink 8,25 § 0ss
e 217 P=C wUARU 0ss
1 VCO P=C BUARDS WK
4 65emrsR7  lR20SN SW. SPOT Pel3 A 0ss
le S9F 12837 13=2 36 GNCyFil=CHS MT . ol N 088
= e B b= 28 - S

e B Tl " ™l i o A b 3+ < 00 R bl iy e 7w 1R =
) - CHASSIS,US8C=FACE B .25 DG 088
2 GIFINTT  KDAZSOA M ALUM.KNOB L1s SN
2 V2FL0o4S DFA-N COUNTING DIAL A0S v Ooss
—2 [2.F 9800 338aP 5k TRIM. BO. MT. L5 N ossS
2 (2§ 9800 3384F  OOK TRIM. BD.MT. o5 N~ 0SS




2(PKG100) 67F4067
1 29F263
1000 FT  Sorisddnm
199 $9F 029
58 F T 35F 05 3AF
Y 38F650mal
1 SorebDAAl
e A6F650WAS
i FaFaSEaldsg
1 36FaSanAS
1 36F430406
i S0F090wAT
1 Lhrbhagahs
-1 S6FASOWAY
1 S6FH50wWAL
1(10BFT) S6F290WAL
1(L2EFT) 30F592n4A2
1(1URFT) 3eF59@%wA3
1(16BFT) 30F59LHAM
1(1GEFT) 36F550uaY
1(126FT) 36F59UnA6
LL14@FT) 36F598wWAT
1{10EFT) 36F590WAs
1{12@FT) 3oF3%0nA9
L10LGRPY) 26FS9UWAYL
e 36Fl260
1 { eZrc4ues
1 | e1Fe9g

33NN QUANTITY

SUPPLIER'S
STOCK  NUMBER

33k a0 K

5(PKG100) 67F4065

TB(BuX1GL)ZiF2245
- 4(BUX14G)38F96
o 1(BUX1B0) 30r639

i
1
1
3

$8F2s%21

5SFe9ze
SEF387
34FB93

COMPLETEfEﬂRTS LIST

Classical I-P

MANUFACTURER'S

. SeBERERERE TVDE NUMBER

8325
8327
1900
R 549/
6bBLTS
RG LI4/70
85%29
8324
8529
8324
524
8549
359
859
&529
ussev
§2Yp
8540
B2
&30y
5508
8500
8504
85d@
8509
B8SvY
176%8
15=15

_31=3081L

w=jLP
FTA
45=1¢1
Be57=40C

L

PART
EESRARENSE DISCRIPTION

o SPACER

336 3 3 03 3 UNIT PRICE

TEHENEWARK ELECTRONICS****

ISP SPACER 11,00

14.00

BOLT CUTTERS(CRIMP34)37

CU=AXiAL CABLE

ohNC,M=CABLE MT KKMP

CO0=aXIAL CABLE

wIRE , SULLD=20ANKG
WIRE SOLLID=20AWEG
WIRE,SOL1D=20ANWG

wIRE ,SOLID=20AW
WIRE ,SULIDwZ2UAN
WIRE , SULLD=20 AN
WIRE ,SULID=20AW
wiIRkE ,SOLIUu=20AW
WIRE ,SCOLLID=20AW
WIRE , SULLU=2YANK
WiRE ,8TR=16AKEG
WIHE,STH'leWG
WIRE ;STR=16AKEG
WIKE,STR=16AKWG
WIRE, STR=16AWG
WIKE,STR=16ANKG
WIKE; STR=16AKWG
WIKE,3TR=16AWG
WIRE ) STR=16AWG
WIKE ) STR=16AWE
POWER CORDS 14

Bl.c8

19
29,85
BRNE,19
REDg,19
CRGE2o19
G YELZ.19
G GRNE,19
G BLUg,19
G viC2,.19
G GRYZ.16
G WHTE2,19
G BLKE,19
BEN 2,96
RED 2498
OKG g,96
YEL £.96
GrRN 2,96
BLU .96
VI0O .96
GRY ¢e,96
WHT 2496
BLEK £,96

AwG, €473

FUZBL &C OUTLET BOX12,.85

FUZE,1 A,=34G,SB

INTER,LOCKWASH#4

BINDREAD4=4Bn]/
BINUHEADG=4Qwn] /
SOLODERING BTAT]
1716 TIP (W=TCP
WIKE STRIPPER
CUTTERS

1.5

.95

4 1,84
2 1,95
ON 37,00
J lIEc
eabS

Se1%

SeuhERERE QUANTITY. PRICE

5500

24000

AT
81,28
)
25,25
24189
2419
2419
2.19
2419
2.19
2.19
2.19
2.19
2.19
2,96
2,96
2.96
2,96
2,96
2.96
2,96
2.96
2.96
2,96
5.46
12.85
1.50

S

75316

g0

37,00
1.0e
2,65

——— e A S e et

|
|

zzzZ

HeNRRRRSESS onF/SUPPLIER

=

7

o

IZ:!?:ZZ:ZZWZ:!ZHZI!ZI!Z:!Z:ZZ

ey

s ol > ey

[,
M e~

RD.
60624

NEWARK ELECTRONICS
PULASKI
CHICAGO, ILL.

500 N.




)

¥

!

|

*EEENEWARK ELECTRONICS****

)

78 .\ 10r 454 1ulUa 16U URM POT 1/4SFAB 1a7¢ 133.38 NI
3 | 1uk459 SUIUA 5¢¢ UHM FOT 1/48FT 1.7- BogS. . N
6 T IFuT3 Ul 122 OHM POT 1/4SFT 1,45 8.70 N
1 { T iwrS38 " 50 OHM POT 1/48FT1BS,.22 5.02 N
3 JruTh U4 16 UHM PUOT 1/4SF 1,45 4=35 N
1 j 9F g ub ek QMM POT 1/4SFT 1,45 1.45 NI
19 5l 10468 1@ 5UA 144 OHM POT 1/4SFABR.21 = 41.99 N,
327 | 9Fees LR 1EK UMM POT 1/4SFT 1.4 46. 40 N
3 | jerals 50508 SUK URM POT 1/4SFAB2,21 9.00 N
4 | SF18e@  1DQKUHM 1@=TURN POT Se3k . 21520 N
3 f 1or 683 9@ 1uL 500 TRIM,LOUK,PNL=NT3,00 9.00 N
o 1B 16r 555 56 TRIM,LUK,PNLeMT3,¢0  45.00 NI
28 | ,1er9ece  8389r 20K TRIM BOeMT 06l 18,207 ___N
L L. J6Flebl,  UMa=doldL  ® PF,UIF=MICA CAP,36 lsdd N
22 ; 14F 1289 ukiS=Y80L 8 _‘_PFzDLP:MICA.LAP.ab 192 | N:
7 | 14F554 Urtismiging 12 PF,OIP=MICA CAP,20 L N
4 | LUr 555 UMLS=154ud 15 PF,0IP=MICA CAP,.20 6800 - N|
45 § 14ran7 UMLS=euidd 20  PF,LIP=MICA CAP,18 8.10 N
1 i L4rSee UM19=3%0y 33 PF,0IP=MICA CAP, .24 .24 N
1 - 14F 506 umiSe=aivd 47 PF,0LP=MICA CAPl_qaﬂ_a_f .24 N
3 saroe ] Vi1S=5¢0d 39  PF,DIP=MICA CAP.19 57 N
3 CLAFSST  uMiBelald 199 PF,DIP-MICA CAR (8 | .54 N
4 . 14r58¢_ uM1S=gulJd ebe  PF,0IP=MICA CAP,22 | .80 TN
51 JuFnge utlhmalfy 473 PF,0IP=MICA CAR,32 : 16.32 N
1 19r1tup  83%=uwy L4985 MFOSCeCER CAP, .12 .12 N,
27 ailrsgt joLm1032Z .81 MF,DSCeCER CAP, .85 .. 1,35 N
1 e7F 305 JOumbesh G99 MF,08C=CER CAP, ,37 ; 3 N/
R L STEERT - THGs)dnn To .- NP RSCGRCER CARy w16 4 1542 N
4 sak199n  SwU 3% 49 MICKUMENRY CHOKE2,91 S i N
4 3501969 Swlbdlw 47¢ MICROHENRY CHOKR.91 ' 11.64 N
1 T 1EF2317 0 96be lcumgdu VARI CHOKE 3,39 i 3:39 N
1 [T eSS usE 9. 1V ZENER 5W 2,50 | Acisn- 1 NI
D vl;ﬂ_“ RUINoESEE TSV ZENER Swi - - 280 7 37 50 N
A [ parkEs 1wl 3 bh. UeP08, 0 .. S,ee Lo 12,0000 LN
1 TTTTRGF 1740 182098  POWER SWITCH,AMBER 3,97 | ST N |
2 i RTFT04 344125A 110V LAMP=FUZE KNOB4,06 ! g2 N |
| | s9r1232 l16u=4=N  AC RECP,.FM*2POLE=GD1,58 = 1,58 N
2 '\ 39F1235  16u=5=N AC RECP,M%x2POLE=GRD2,.06 4.12 N
A1 | 39=F=255 Se31u=FP JONES FMaxCHS . MT, l.21 13.31 N
2777 39p1%47  111=G103=001 POST BLACK 12 .58 104 | N |
2 | 39r1952 11l=¢lib=Rul POST BROWN 1 .52 1.04 N
2 . 39rl%4b  1li=pluve=0ol POST REU 2 .52 | 1.04 N
2 39F1550  111=0iv6=001 . PUST ORANGE 3 .52 1.04 N
2 59r1551 111=0iu7«=001 POST YELLOW 4 .52 . 1.04 N |
2 | 39F1548 111=0104=061 POST GREEN 5 .52 x t04: o N
2 59F 1554  111e0110=001 POST BLUE = 6 .52 1.04 | N
2 49F 1556  1ll=vile=@@l  POST VOILET 7 .52 104 | N
2 $9F 1557  11l=u113=06l  POST GRAY 8 .52 1.04 | N
2 | 39F1545  111=0161=p@1 POST WHITE 9 .S2 Y e e |
314 | $9F133/  13=23 BNC,FM=CHS.MT, = .72  276.08'! N
7 = eIRItas KD-1250A-4" ALUM. KNOB(TIMING) 1.75 12.25 1
4 12F6045 DFA-N COUNTING DIAL 4.75 19.00 ’
 SUB-TOTAL: Z7%.gg
SUB-TOTAL: 403,

NENARK TOTAL

1175.81



*O**ALLIED ELECTRONICS®*®**

P

154 SR5=1060
10 Segh=1dp]
30 Ded=iild
41 beh=i153
43 525=118%
2355 Heo=l2de
19 525=1geb
48 925=1g48
79 5e5=1263
e e _ Sebe1zie
10 | 529= 1276
58 529=1302
66 i S R ) 525"13&8
27 : S520=1330
i S22b=1358
ol 525=1361
30 | bes=1380
fr 525=1465
13 525=1421
10 . hebmiue(
10 Se5=1433
0 - Se5m1ib]
134 | S5esmlde’
10 1 525=1469
P e  S5gSm=1522
17 i beb=1528
32 S525=1550
10 525= 1503
710 S5eS=1650
({3 S T N2o=1703
10 Ly 523=1717
o 525-1907 ¢
41 4 553=0914 1N914B
4 1 e52=0u19
4 ‘ ESe=ieb
'8 ; EPLYLEY,
4 | 8og=2110
8 L §52=0900°
8 i 85¢=uludb
4 { Uog=ab)
Pl i addunahl o
VR T16=1248  1wG=u05
11 T1p=1291 g=u=10]
1 Tle=1253 S=0=020
2 Tilu=12594 JSe=p=igs
7 Tldmigst 4dmL=uSY
142 flo=1¢6@ TeLmlNod
2 7T1¢mi2lB bBmymeb5u
4 (lUm1339 Le=c=500
Flu=1340 Ne=c=l00@
ﬁTEUYiéw)9dw-18t: 1803
A4 (BUX1Gv)920=1365 1365
1 (BOX1YWGI9ed=1397 1497
ll#SPUOL 707T=5060
1 161 X336 3u0s6
i 54870248 CC40
Th92eGSnT  evWsN

O L L TOTAL=338,62

1@ OHM, 1/4 W RES L0@6 AT
15 0OHM, 174 W RES L@ 1.00 A
el OHM, 1/4 w RES .06 3.00 A s
47 UHM, 1/6 W RES .@6 4.10 =
79 OHM, 1/4 W RES .26 17.01 AZ
100 OHM, 1/4 W RES @6 16.45 =
150 UnM, 1/4 W RES €6 1.90 AG
220 UMM, 1/4 W RES L@6 4,80 oAU
27¢ OMM, 1/4 W RES .06 7.00 AL
300 OHM, 1/74 W RES LC6 200 - Ll
539 OUHM, 1/4 W RES o6 1.00 ‘l_'_"l_,
= |
4T OHM, 1/4 W RES .26 “5.80 Al
510 OHM, 1/4 W RES ,g6 6.60 A
680 OHM, 1/4 W RES .06 270 A
1K@ OHM, 1/4 W RES .Q6 7.49 A
1.,1KOHM, 1/4 W RES .06 1.00 o
1.9K0HMN, 1/6 W RES .26 3.00 A
2eeklUhM, 1/4 W RES .06 ' 6.50 A
2.7TROHM, 1/4 W RES ,@6 130 A
3K UMM, 1/4 W RES L@ 1.00 A
3,3K0HM, 1/4 W RES .26 1.00 A
4.TKOHM, 1/4 W RES .26 1.00 S|
S,1K0HM, 1/4 W RES .26 9.38 A
&, 8K0HM, 1/74 W RES .Q6 1.00 Al
10K OhM, 1/4 W RES 06 112262 A
11K OHM, 1/4 W RES .26 1.70 A
15K OKM, 1/4 W RES .06 3.30 A
21K ORM, 1/4 W RES .06 1.00 A
4TK UHM, 1/4 W RES ,26 1.00 Al
82K UMM, L1/4 W RES ,@b6 1.00 A
1@bKURM, 1/4 W RES ~.g6 1.00 N
2.2MUHM, 1/4 W RES .26 1 1.09 'fgj
SIL=ullLE 219 45.79 Iy
4TPF,POLY CAP o13 .52 A
180UPF, POLY CAP W13 .52 A
1DQ@PF ,POLY CAP W13 1.04 Al
.81 MFD, POLY CaP i3 .52 Al
LB47 MFD, POLY CAP 413 1004 Al
" .47 MFD, POLY CAP + 13 1.04 Al
1@ MFO,ELEC CAP,3SVv .48 1.92 A
100 MFL,ELEC CAP,15@V 2,4 9.64 A
5  MF,25VDC,ELEC, .42 | 1.68 Al
12 MF,25VDC,ELEC, .44 4.84 A
20 MF,1@vDC,ELEC, W20 .20 Al
25 MF,25YUC,ELEC. .46 .92 Al
5@ MF,25VUC,ELEC, J4b 3,22 Al
192 MF,25VDC,ELEC, .24 34.08 Al
250 MF, 212uc,EL§p.v,Asa 11.16 Al
500 MF,16VUC,ELEC, .45 1.80 A!
LUOOMF ,16VDC,ELEC, o607 2.68 A
" TAP SCREWS #ew3/8 e T Al
NUTS dmddwl/4 HEX TN 0 Al
SOLDER LUGS 3/5 HOLEZ,2S 2.25 Al
SOLDER,6@/40%,025 6,38 64358~ Al
36 DRAWER LAﬁINbT 10,02 10.00 | A
40 BIN RACK 2e.,5¢ i 22.50 | Al
Sw, SPDT '";_",:.__i...J.L__._._“.E_-_AWS- ‘ _

1355 SLEEPY HOLLOW RDQ

ELG!N,ILL16012Q

T S p——




MICRQSONICS

WEYMOUTH,MASS.02188

LAY

TOTAL

1 K108 TART 1D XTAL=14,318180MH2140,00 140.00 M
i TOTAL 140.00 ,
' “ T OHM ELECTRORICS 7 ;
649 VERMONT AVE. p
PALANTINE, ILL.60067 _ _ f
2006 1938=4 ' @5=30.000) IC OIP SOCKETS «@36 . 25,50 @ }
1080 1875=2L.  @2=@4=1112 TRANS, SOCKETS g4l . 74.50 6. ;
- _ : TOTAL 50. 00 !
" ADVENT ELECTRONICS | i
7110-16 N.LINCOLN AVE: |
___ROSEMENT,ILL.60018 g
70 T g=526epbiwll 6wPIN FEMALE CHS MT ,90 =000 - kR !
30 ; 29=0e=1152MOLEX P=C B80ARD CON. ,58 ° 17.50 T AF
39p  6=sPile  MOLEX INSERTS 036  10.70 AF
% _ CeNm4p92=5C0L0K ENCODER BRLU4CE.CE 400.00 AF 1
% 1 713=6140 2235=2222=401 H44CONTACT CON__5,89 5,89 A |
? | TOTAL  437.20 | |
; LAMBDA ELECTRONICS - :
: 2420 E.OAKTON ST. ‘ ; E
b ARLINGTON HEIGHTS,ILL. ! e I l
1 LOS=Z=15 1SVi,4AMP POW SUP 32,00 32.00 i '
2 L0Smzms SV,BAMP POWER SUP,32,00 64.00 L '
1 LwigmQV=15 NON=ADJ, OVP 8.00 8.00 L |
B L=12=0y=5 NON=ADJ, OVP 8,00 16.00 L F
—~1 LOD=H=152 12V,3AMP POWER SUPB7,00 “767.00 L - i
2 Lel2eQyml Non-aoJ. ovVP 8,00 - 6100 L ;
I g | BEmEE ] TOTAL = 207%00 ; }
R ) ! i [ 1
: b= | !
n = IN2TO GERM=DICUE wBi & Ge s =
i 5 en41e3 NPN TRANS 28 38.88 8 |
90 } i 2N4125  PNP TRANS 4 027 24.30 S |
70 & 2 CASE3G DIF OP=AMP,RCA 1,32 92.40 s |
2, Lo O MC1445L GIP GAIN=CONT.AMP 1,9 66.50 8 !
ol _ownkw tCIee2P  DIP MONQSTBL,. ViB, 8,1@ 24.30 8§ .
o O=o i MC74121P DIP MONO,VIB, 1,18 32.36 8y 1
4 ; 285 1CL8Y3BBC DIP USC(V=CONT) 8,40 33.60 8 '
e L IS e MATS ~DIP SINK 8,29 ' 33.00 s
S xagccg 74505 _DIP BUFF,FAIRCRILD 1.24 T N
1 - ®S 32ecADC  DIP M0S DECODER 18,56 18.56 s
. T e Ol 1 DIP BUF ‘ , .70 S
= e ao | . | GRS TOTAL 347. 30 .
(OTICE:THE SONY COLOR ENCODER BOARD(FROM ADVENT) HAS BEEN DISCONTINUED. 1;;2 23 Mo
" WHEN A REPLACMENT IS FOUND AN ‘ADDENDUM WILL FOLLOW.... R0 b MTeRE
-NOTE ALSO THE 44-PIN CONNECTOR(USED W/ SONY ENCODER) NEITHER ONE 50.00 OHM
i i _ SHOULD BE ORDERED!! 0700 L AMBDA
& I B 347.00 SEMI CON.
[ 437.00 ADVENT
= 198.00 D&G
o 4 140.58 ROGAN
S [\
e & 3000.82




BOX & P.C. BOARD DATA

& for
**%algssical I-P**%*
e s T -l
: POWER SUPPLY- Q
P | PONER SUPPLY=2 NoNE 0
1 INPUT VS5 3
1 COMPARATOR VS5 3
1 DIFFERENTIATOR VS5 5
1 FUNTION GENERATGR VS5 3
R REFERENCE 217 3
8 ADDER-MULT, VS1 1
VS5 i
2 OSCILLATOR VCO 1
217 2
—~ i SYNC. GENERATOR VSl (vsv) # il
AN T L SINK 2
f il SYNC. STRIPPER VS5 4
DS6(r) * 1
5 AMPL. CLASSIFIER VS5 1
\ 216 ]
\1 | 217 2
‘ i COLOR ENCODER DS6(r) * 4
217 il
e ok old mame| Tn paveathieish . {8 . 1
P-C BOARD TALLY |COUNT i]:XEHD(EDIORDH?FORMHO)&}ﬁEE el
Vst 9 157 % 5_F|LL OUT ONE COPY FOR EACH TYPE BOARD
32; 2; ;gg ¥ “(A)-PUT BOARD NAME IN UPPER LEFT
%¥ (B)-PUT QUANTITY IN UPPER RIGHT
. Dbse 2 333 ¥ 270 CALCULATE PRICE:
216 3 290 % “(DN)-BASE PRICE = BASE COST($1.746)XQUANTITY
217 14 256 ¥ (B)-SERVICE=ETCHING COST(varies w/ hurry&quantity)XQUANTITY
veo - 182 % (()-MISC.CHARGES: DRILLING HOLES COSTS 1 CENT EACH.....
S INK 2 258 % -MISC. CHARGE=HOLE COST per BOARD X QUANTITY
213 = -*note*hole cost=(hole count)X(30.01)

\ VS10

gL}-TOTAL COST= (3}\)1.(35)1. (3(-_))(23;?;




SANDIN IMAGE PROCESSER
.. BOARD ORDER FORM

QUANTITY=

q( ORDER FORM (Use one form for each type board)967 O QUOTATION REQUEST O SEND ; FORMS
PRICE CHART XXXP PAPER PHENOLIC | G10 GLASS EPOXY cusmmsg
SUPPLIE
THICKNESS THICKNESS
foil | foil | PLATING Non |Photo CHART INSTRUCT IONS:
wtfjoz|sides| (dip process) 1732 16| 3732 178 | 1/32| 1216 3/32] 1/8 §sens. |sens.
None co4ol.044|.051|.056].072]|.087|.122|.144].050|.000] | From fleft side of
= u 00 > chart, select in
; 1 Water dip lacquer|.o45|.049(.056].061).077]|.092].127].149].055|.005 order. foil weight,
Silver .o48].052].059].064].080].095]|.130].152].058|.008| 3 number of fgléLi;?ﬁz,
Tin 471,051 1.058].063].079[.094].129].151|.057|.007] & 2nd tyee o :
From top of chart,
None .058|.062|.069]|.075|.088|.105(.134]|.164].050(.000] 5 select type of base
= material and THICK-
. 2 Water dip lacquer|.063|.067|.074|.080].093[.110[.139].169].055|.005] 6 pgss,
Silver .069].073]|.080].086].099].116].145|.175}.061{.011| 7 thefigure, at inter-
Tin 067].0711.078].084].007|.114].143].173].059|.009] 8 section of PLATING
and THICKNESS, is base
None .o42|.046|.053|.059].074(.090|.123]|.145].050|.000] @ cost per square inch.
2 - Water dip lacquer|.047|.051|.058|.064].079].095|.128].150}.055|.005]10 .U?e Iﬁtter a; botgom
nan n r
Silver .050] .054[.061[.067].08 131].153].058[.008[ 11 3 [Font of row for
Tin .049|.053|.060|.066].0ffi |.097|.B30|.152].057|.007|12 order number,
None .063].067].075].081]. 09N L7l ieol 050l aoo s cneer EwDela JordeR
Water dip lacquer|.068|.072|.080].086].096¢%.112].142].174].055]|.005]14 number here. F19
2| 2 Isiiver ~o74].078|.086].092].1r2].118].148|.180].061 .01 |15
Tin .072|.076|.084].000] 00l.116[.146].178}.059]|.009]16
A B C Dl E F G H 1 J
SERVICE Price/ board 4 - R eand
SCHEDULE Delivery required : X : =base price=
quAntLty|1pay |20avs [30Avs |iweek |2weEks base quantity
cost
1 5,00 | 4.50 | 4.05 | 3.65 | 3.28
2 3.50 [ 3,15 | 2.75 | 2.48 | 2.23 ¢ 5 b T = ¢
3 3,00 | 2.70 | 2.43 | 2.19 [ 1.86 e Eahin TR
4 2.75 | 2.48 | 2.24 | 2.02 | 1.62 )F geg Y
cost
5 2.50 | 2.25 | 2.03 | 1.83 | 1.38
6to9 2,25 [ 2.03 | 1.83] 1.65 | 1.32 4 e h =g
10to25 |2.00% 1.80 |1.62]1.46]1.10 4 - ESCAC Al
, hole quantity
25 to 50 1.90% 1.71% 1.54 | 1,31 .98 B ath
50to 100 | 1.82% 1.64%[ 1,48 [ 1.18] .83
100 & Up | 1.77% 1.59%|1.43 | |

on these quantities, =

* Call to confirm delivery = = | (A+B+C)XZQZ = TOTAI— 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.0. Number
= =3 E.D.I.
2615 PARK AVE.
P. 0. BOX 66
CAIRO, ILL. 62914
Phone 618 734-1694 (Office)
£ _

Customer Name & Address, Correct if necessary,
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PAGE 1

1/o2e Fuwtl LOROS 14 AwG, 2,73
1o=13 FuUleow AL OQUTLET p0OXx(1e,.85
S1=8win] FUie,]l A.=5A(,88 1.5@
d9muemi 15200 P=(C BOARL CON 08
MUk X INSERTS «030
4A=3vmedy]l LL LIP SUCKETS 386
wemdd=111¢ TraNd, SOLKETS 245
K 9Y%/u Lu=axlalL CAolE 28
wells oNL,MelCABLE MY KRMP)] ,79
Rls L1470 Lu=AXlalL CABLE e25
Gy WiRE,SULID=2WAWG BRNEZ,19
e Wik ,SULIC=2vAWG REU2.19
Bag wink,SULI0=2VANWG OREZ2,19
baeY WlRE, SOLLU=2BANG YEUe.19
bdes wIRC , SULLIU=20AKG GRNe,19
BT MIRE SLULID=20AWG BLUZ,19
T wlmbk,oULlU=20AnWG ViOZ,19
Caed Wlnb, SULLIU=2uAWG GRY[2.19
(ol Yol | wWwink pSULLO=2VANG WHTZ.19
09 wlxE,30L10=20ANG BLK2,19
GG mi<bE,STR=104wG BRN [2,96
adey FIRKE,STR=1bAKWG RED .98
Byt &ul?‘(;.SIR-leWG ORG ﬂ’..‘f&
(<= R wimE 3 |R=loanwi YeL [2,96
99¢.} WlrE, STr=1loAaul GRN (2,96
G N }’hl'\ﬁps'lk'leWG E'LU ﬂo"b
¢ Y Wik, 5TR=16AWwG VIO |2,96
Bauy winkE,STh=1bawG GRY |[2,96
SR NUAY alnic, SIR=1080G wWhT (2,96
AT AlaE ) 8Tr=leAnG BLK (2,96
Lilen g LUCKWASH&M o]
DlNUREADU=4x] /4 1,84
Blnuneaba=dqunly/ze 1.95
1803 TAF SUrREwWS #6%x3/B 1,78
1 3ns NUTS 4=49n]l/d4 HEX l.6¢
Luv? ohider LUGS 5/8 nOLHe,.2%
AULVER 80 /48R 025 .38
i Ly QULUEKLING STATION (37,40
1A 1716 TP (w=T1CP) 1,02
4=y ~lmE STRIPPEK cab8
wenleal, LUTTeRY 2.1%
Suse So URAWER LABINET Au,u@
Lhdw 40 BIN RACK -1

ZZZ00>» 2222
T T

N

P 2222222 EZZZ2ZZ2ZZZZZ2Z2Z2ZZ2Z2ZZ2

MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MI»t
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MISC
MI,“
MISC
MISC
MISC
MISC
MISC
MISC
MISC.
MISC
MISC
MISC
M1SC
MISC




[-P KNOBS

#299- INLAY/MATT BLACK 27.52

LINE/WHITE

-9 /WHITE @$.86each
32 INLAY/STLVER GAIN)

LINE/BLACK 27392

-9 /WHITE @$.86each
33 F120- INLAY/AMBER (GAN)

: LINE/BLACK 29,04
| —9 /WHITE
@8. 88each

F

25 RB-67-1-DC-M-D-9  BLACK KNOBS  (BIAS)
#299- INLAY/MATTE BLACK 21.50
DOT /WHITE

-9 /WHITE @$.86each

25 RB-67-0-DC-M-D-9 BLACK KNOBS  (BIAS)
#299- INLAY/MATTE BLACK 35,00
DOT /WHITE

-9 /WHITE @81.40each

deliver to:

TOTAL $ 149.58

|

pquantity stock # A 20 -
W fa
32 RB-67-1-DC-M-L=-9 BLACK KNOBS @A)

Q
&
®
Q
&
<+
Q
ra il

To# ROGAN KNOBS

7 3 oo
Lok ¢

3455 WOODHEAD DR.
NORTHBROOK, ILL.
2R

AL (%ajf

ggcvvﬁiy\

**********maiz Orq:ginaz**********cut here*********ﬁ'keep a copy***&*********

IR o O ok

[-P BOXES
(chassis)

*** POWER SUPPLY #1 -1 deliver to:
*++ POWER SUPPLY #2 -1
==« | NPUT -1-
*++ COMPARATOR - name

DIFFERENTIATOR -1

FUNCTION GENERATOR -1 2
*++ REFERENCE -1 &~ address
*++ ADDER-MULTIPLIER -89 2™~
*++ OSCILLATOR -2 3
+++ SYNC. GENERATOR -1-_ eity
*++ SYNC. STRIPPER -1
«++ AMPLITUDE CLASSIFIER-3"
=+« -‘COLOR ENGODER -1 phone
*+ BOX(blank) -1 =

total for
for i}assical I-P= 24 signiture
o

x$8.25 = ¥|$ date

boxes l price

mail
chec

D&G ENTERPRISES

TO

w/
kitos:

3 T
1820 s HALSTEB 88

CHICAGO, ILL.
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“20LOR ENCODER

The Color Encoder module is a N.T.S.C. standard color encoder based arournd the

color encoder board of a Sony DXC-5000B color camera. A summary of inputs,
L cutputs and controls follows: '

JI1 COLOR CARRIER (3.58) 1v.p~p 75chm

JI2 BURST FLAG 4v.p-p 750hm —- Supplied fram Sync Generator,

JI3 COMPOSITE SYNC 5 Sync Strip or 'House-Sync¢' in

JI4 HORIZONTAL DRIVE s any TV studio.,..

JI5 COMPOSITE BLANKING i

JI6 (reserved for future expansion)
JI7 RED INPUT (+ and ~).5v. 75chm

JI8 GREEN INPUT — All inputs supplied fram

JI9 BLUE INPUT " Image Processor with associated

JI10 (not implemented yet) gain controls...
Rl through R4 are normally Ieft
at % gain...

~ JOL. LUMINANCE OUT ONLY : non-camp. 1v.p-p

JO2 N.T.S.C. OUT COMPOSITE

JO3 "

JO4 "

R5 (chramance control) and R6 (fme control) act like adjustments on a color TV.

Adjust using a vectorscope or adjust (visually) to a monitor tuned to a standard

TV station. :

R7 is adjusted to produce no chromance (color) out when there is no signal caming
~— into the red, green, blue inputs of the encoder.

R9 (burst height), R8 (pedistal) and R10 (sync height) are adjusted to standard; if

in doubt use signal fram local TV station for reference (oscilliscope is necessary) .

The function of the Blanking and Pedistal Board (top) is to insert blanking and
pedistal to each of the monochrame input signals and route signals to the encoder board.
The luminance coamponent of the signal (red, green, and blue) is taken fram the encoder
and amplified by the Zuminance Board (middle) and fed to the luminance output and

back to the encoder. The Horizontal Clamp Board (bottom) receives, horizontal

and generates a clamping pulse which is sent +o the encoder boaxﬂ.(pulse is poeifive )
‘Adjust RTl for a delay of 1.7 micro-seconds after horz. sync falling-edge, and

adjust RT2 for a pulse length of 3 micro-secords.

Presently, the Color Encoder Module has some 'funkiness' fram a stringent point of view.
It is quite adequate for all small format recording; however, in a 2" quad broadcast
context, a proc-amp is recammended on its output to prevent oversaturation of chramance
information. '

MODTFICATIONS on the SONY ENCODER BOARD:

Remove the white delay line (DL2); it has four leads to be de-soldered...
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PRECISE installation 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. igI'E the position of bottam screw is on center-line of module and the top -
screw is abit shifted to right as usual. Be sure to cut Pplently of clearance in the

support bracket for the middle printed circuit board to clear; see BACK VIEW pictorial.

Check for plently of clearance, made up of flat washers, star washer and nut, between
encoder board and support bracket. As a 'safety measure' against board ever touching
the 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 backwards
to all other support brackets in module. This will put the screws for top-mounting

of the bracket on center-line of module (not shown in pictorials). It is not necessary
to cut away the lip of this front support bracket as done for the back support bracket.

NOTE the top 1/4", bottom 1 1/4" and front 3/4" clearances for encoder board fram the
module 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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1 ei? P=C BOARD coL
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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 both power supplies (Box one and Box two), the binding post terminals
are connected to the appropriate 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 power supplies.
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Electronic Department of ‘ "Uni'versity of llinois  Telephone: -
Visualization Information Engineering - at Chicago Circle 312 996 4621
Laboratory and § Box 4348

School of Art and Design Chicago, lll. 60680

HI Z%* LOW PASS LNPUT MODUAL

This modual alews high inpedence sorces shuch as audie, and
audie synthesizer contrell voltages it be inputed teo the I.P.

It is based en the input inodual se use its part list etc.

The centreles rl,r2 werk in the saae way as the camer input medual.
except the idea is te supress some ¢f the inceming signil.

switch #sl either ac cupples input (up) er de cupples(down).

switch #s2 selects lowpass filter. center is ne filter up is
mnaximuin filtratianjdown-is less filtration(averaging).

thanks te Mi Mi Sheévitz fer help decumenting.

The tripil threugh xmim dubble pele switch

newark # 61£867
or 61£125]
or 29£223L
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