FEBRUARY 28, 1976 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 (surpfise hag_intrinsic value); postage

costs me $2.00. M/émﬂqnvaMA,

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 (50z. should do).
Mention the last date of corrections you have.

- ) -

CORRECTION OF ERRORS IN DOCUMENTATION

Master Parts List:

o Wb [

The following-
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FEBRUARY 28, 1976

CORRECTION OF ERRORS IN DOCUMENTATION

Master Parts List:

The following-

ADVENT ELECTRONICS
7110-16 N.LINCOLN AVE. T |
__ROSEMENT, ILL.60018 = o o

TT0 ] 1=52b6wib3ell  6ePIN FEMALE CnS MT .92 9.00 AP

1 C 29=B2=i152MOLEX PwC SOARD CON., .58 ~ 17.50 . AF

307 6esP1iw _ MOLEXx INSERTS = .036_ 10.70 AP

2 2 T CEN=4292=5C0L0R ENCOUER BRLY4CZ.CO 400.00 AF

* 1 713~6140Q 225m2222=411 4LU4CONTACT CON__ 5,89 589 A
’ ? : P TOTAL 437.20

should be changed to-

ADVENT ELECTRONICS
7110-16 N. Lincoln Ave.
Rosemont, Il1ll. 60018

30 09-02-1152 Molex P-C Board Con. .58 17.50
300 8-30110 Molex Inserts .036 106.70

ADVANCED PHOTO SOUND PRODUCTS
49 So. Washington St.
Hinsdale, I1l. 60521

10 1-526-063-11 6-Pin Female Chassis Mt. .90 9.00
(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 ke
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.
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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 Circle
Box 4348

Chicago, Illinois 60680

Office phone: 312-996-8689

Lab phone: 312-996-2312

Messages: 312-996-3337 (Department 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.

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.
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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 (€) is the inverting input
to channel B. Non-inverting output is available at pin (7); and
the inverting output is available at pin (1)

Which input channel is connected to

the output is controlled by the
gate 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 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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COMPOVENT-S
\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.

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) to

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

Dual Inline Packages (DIP)

TOP VIEW: IDENTIFICATION NO. (example):

4 3 12 pn 12 98 .
oMo n MC 1445 L

E ~>>Prefix indicates manufacturer.
Type.

2 348 67

Kno+ch or dot indicates installation Suffix indicates case or temperature
direction. range or detail specifications.

TRANS | STORS

TOP VIEW: IDENTIFICATION NO. :
<:> (:) (only two transistors used in entire system)

oR- -OR- 2N 4123 (NPN)
2N 4125 (PNP)
Physical cases will vary with
the manufacturer.

Check and match carefully the SYMBOL :

emitter, base, collector (EBC) T

leads with the NPN & PNP character c =
of each transistor type. B

Leads typically have to be bent
for proper and convenient insertion E C
intfo PC Board.

CAPACITORS

Ceramic Mica Polyestor Electrolytic
—_—
O e e o S
Instal lation direction makes Installation must have correct (+) and (-)
ho difference. orientation.
SYMBOL : SYMBOL:

-'
I N
T

____1f____



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

than 1. |+ is used so many times in the |-P that it is abreviated:

D1AGRAM:

IN out

(—12v)

COMPONENT SIDE VIEW:
ABREVIATION:

iN out

O

3100

~(-H2v. )N)

'! i0 % —

"' 2 v 4(25

2N 4123
% (our)



DIODES

COMPONENT :

cathode (-).

SYMBOL :

—Pr—

Direction of current flow is

from (=) to (+).

—C D

Band or dot indicates the

ZENER DIODES

COMPONENT :
Band or dot indicates the

—{

cathode (-~).

a

SYMBOL:

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

and (-) supply voltage is supplied

to anode.

IDENTIFICATICON NO. (example):

IDENTIFICATION NO.:

(only two signal diodes used in
IN 5338 B

1IN 914 entire system)

1IN 270

Indicates tolerance.

WE POLIER BLI55

— 27 cenrggs —=

G SIRANDED

1b GAU. OR WEAVIER
-COLOR CODE
AG BeLowW

PROCESS

| ol

W=

COLOR CODE FOR POWER BUSSING 1 g; g;
T J:
BLACK () o = ,
oranGe () (M) 7] B (Ha0) | 3 i QU L “f\;ﬁﬁ?
WHITE () 5 e R -
RED (+12v) ¢ RO (+i2v) | Loy Y % -
BLUE (-12v) ST - e _ 0 B 0
GREEN (+6v) s ( ) | & +§f%;f:: o % 4‘3\
3?’2&& (+5\)/) ( )1\75 E%’GSV) | tzu- Wm N §‘§ )
VIOLET (-5v)  (-5) b i dig) ( ) | § v gz - Zﬂ( S B
BROWN ( ) +I2ve A e (o]
| 2 T W a8 32%
NOTE: All power supply lines into PC |§/ Nl 727172 S 142 = .
board are by-passed to ground (/) A zzare N (AN *f‘“/%g
with al00uf 25wvdc electrolytic ' Ny Q
capacitor (indicated in pictorials (:7 l 2
only). lu_————————




POTS and JACKS MOUNT ING K
—ﬁl%‘-_PAMHL F4Le (cross SETTT00 L)

SIDE VIEW:

(PoT>

35" HOLE-n-racE

p— T ——
Sy

e

—

|

l

' \
‘4
| Distribute 4 or 5 around the inside of
(| front panel; anticipate connections so as

(BNC TACK)

7;29,“ HOLE - in-Fuce

NSOLPER TAR (/)
LOCKWASHER

BACK VIEW: SYMBOL :
4 cw ~d‘b__‘?cw
(PoT) &i‘ OR

CW = clockwise



TYPICAL 'extra' PC BOARD MOUNTING

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

NOTE: Use additional washers for proper spacing when necessary; make sure

is dead~on with center [ine of module.

e
star washer S
0
(0]
o
2
£
PC board +
©Q
£
|+|.
r- - - 0 - - - - — == — — - — — - -
A\,x&\i\ =
_ SPACERS X _— — — N
Mw Nrﬁ& N
oo — o 0




PRINTED CIRCUIT BOARD MOUNTING

BACK: LEFT SIDE: RIGHT SIDE: o
e == — e A
= - - - — 7 T 1 / | P @;h"
t ! ‘ ! ®‘ : i ‘® [ (
=) e N A |
‘ : { ! . . } ‘.l
i | , | ~ :
‘ ¢ ' / ' . o)
‘ . ‘ ! ‘ ‘ ‘ : l I
. : . ' ‘ : © -
‘ q::::UD ( ) ’ e
. ; ,E[ / l® i
| | | : G | : .
| | o T R (co,MPOtJEN)
R - (Foll) ' N |
« ) \ : ; _",
' % v , ‘ ; @ e
i . i
—) _ : / N f
! d L | 71 { ' @ ‘ a
{ ﬂ Iy
= | | o .
‘u‘b\ : ! !
I if | I { ' " i !
oo « * '
‘ ] E ! : [ | : Ee&“‘y
S i A PR /A H S R e
¢ ,
Crucial screw; circuits all run to Star washer all 4-40 screws which
ground (#7) at this point. hold boards to supports.
Adjust middle board so as to
be dead-on with center [ine of Use #6 x 3/8" panhead se!f thread -
module; use washers for additional ing screws for mounting supports
spacing if neccessary, tTo chassis box (no washers).
3] fo)

On top and bottom boards it is necessary
to hacksaw off 3/8" on power buss end for
clearance of back panel.
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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 TTL. JO13 is not used except for work with digital camputers.

JI1 hottizontal reset and JI2 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 fram 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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MIDDLE BOARD (S'f/\rz)

[T B R TN e ekt

s JO8 (HD)

plh\[/ﬂs ON 3‘05/3-06
ALL 6 PIN CONNECTORS

\A' VERSION
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— UPDNTE {015
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1d=y AN=TH

SYNGEN,1P FAGE |
¢ S5ed=1ve b UMM, 1/4 W RES| .26 A G
I3 525=115%3 47 uhm, 1/4 W RES| .06 A SG
19 225=11eh 75 uUhM, 1/4 W RES| .06 A SG
3 225=12ve 100 UHM, 1/4 W RES| .06 A SG6
11 oed=1fct 150 ubM, 1/4 W RES| .06 A 8G
‘ 5¢5=1270 360 uHM, 1/4 W RES| .06 A 86
11 52o5=13ve 470 UHM, 1/4 W RES| .26 A SG
¢ Deb=18ub  Silu UHM, 1/4 W RES| .46 A 8$G
1/ Y2o=15%¢ce 128 OhM, 174 W RES 28 A §G6
2 525=1703 B2n UHM, 1/4 W RES 00 A SG
1 14Flee] PMampbcy 6 FF,LiP=MICA CAPL3S N 86
4 14F Sha LMlb=leky 12 PF,LlP=MICA CAPLR2E N 86
11 1ubk 087 UM1b=2ulviy e - PF,UulF=MICA CAPL1S N SG6
1 l4rbeg Bhibe3svuu 53 FF,ulP=MNICA CAPJ .24 N 86
1 14F Yee LM1DB=d 10y 47 PP UIP=MICA LAP, .24 N SG
¢ fle=ignl | gmb=10] 16 mb,25VUC,ELEC, | 04 A 86
& Tle=12596 | dwb=ySy 59 MF,25VUC,ELEC. Y- A 8G
! Tlmlignd | Tma=lvwd 100 MF,25%VuC,ELEC, 24 A SG
1 Tle=1218 | o=U=ehud €59 MF,21VUC,ELEC, | .58 A SG
4 (lk=1339 [ L=k=buy Sy MF,1evuC,ELEC, | .48 A G
K} fle=13640 | N=cel@uyi  10QEMF , 1oVUC,ELEC, | .67 A S6
1 15rea1i Jus6 1éu=eby vAR],CHOKE [3,39 N 86
& SHSmu9IH | inYlab sll=L100E o 19 A 8G
ie ehiules PNP THANS w27 S SG
ic ehdled NPN TRANS 2c S SG
1 INDAGED 9,1V ZENER Sw 2,50 N SG
1 16505 UIP puUPF,FAIRCHILD (1,04 $ SG6
1 Lhadiw UIP UF=AMP,RCA 1,32 L} SG
1 32og2auL  LIP MOS UECOUER @s.sa 8 56
1 Tai0d viP vUF P aTU 8 SG
ec AYF 18587 13=¢ it BNL,FM=CHS,MT, o172 N 86
| V4 Pe=UBOARD SG
e SINK HwCpUaRY SG
b labgb-bbj-ll b-Pll\ FENAL& CHS MT .qfﬂ AP SG
1 LHASSIS,s,LEn=FALE/B,29 DG SG
1 nivnTaglis ATAL=14,81c180MH214n, 00 M 86
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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 JO1, JO2, JO3 and J04. 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 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 fram the horizontal and vertical
sync and distributed to output jacks.

Vertical sync (~-4v.) is available at Joi3, Jo!4 and at pin#2 of the EIAJ (6-pin)
camera connectors.

Horizontal sync (-4v.) is available at J®9, JOW0and at pin#5 of the EIAJ (6~pin)
camera connectors.

Blanking is available at JO11 and J0O12. Burst is available at JO5 and JO6

The video signal (from the camera) with camposite 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 fram 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 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 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. (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 jitter in output picture.



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 JO1, JO2, 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 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 fram the horizontal and vertical
sync and distributed to output jacks.

Vertical sync (-4v.) is available at Joi3, Joi4 and at pin#2 of the EIAJ (6-pin)
camera connectors.

Horizontal sync (-4v.) is available at J09, JQl0and at pin#5 of the EIAJ (6-pin)
camera connectors.

Blanking is available at JOl1l and J0l2. Burst is available at JOS and JO@

The video signal (from the camera) with camposite 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 B3 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. (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 R1T 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 keginning of the blanking pulse for the next
horizontal line. This period is slightly less than on horizontal
line. RAT 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. RE€T sets the length of the blanking interval.

To adijust 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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HOME-MADE PLASTIC, A/Wsoui&‘ﬁi*swo fu*r IN THE LEFT SIDE B (121\‘—(2(0'(')
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SETRIF,IK 1i=LEL=78 PAGE 1 —
¢ Eehe il 1 Uk, )/d W RES | Llib A S$S
", Cehwiiiel 1% OFF, 174 W RES | @b A L]
" S525=31117T i Uhwy, 174 w RES | W06 A S8
‘. bebmilen  FH LM, 174 W RES | L¢e A S8

Ctw Eeh=j2ud 1 My 1748 W KES | W7o A 88
% B2umiP2eh 19 LM, 1/4 W RES | .06 - A s$8
S Sehmigal 220 unm, 174 W RES | ,086 A R
¢ B2o=l/lu S M, 1/d W RES | .26 A SS
3 DAL= 802 4w v, 1/4 W RES | .76 A 58
¢ Sdn=la0w  14.9%urm, 1/4 W RES | .76 A $8
3 Seomiddl cafniditd, 1/d A RES | 76 A SS§
1 529= 144848 $,5Aun, 174 W RES ) A S8
i heawldel HolAdnm, 1/4 W RES 26 A S8
i D2dminnd 278 gHm, 1/74 W KeS | ,06 A S$S
! Sea=tibovi 478 gnei, 1/74 W RES | .29 A 88
"t S2o=13306 1xw yrin, 1/4 W RES | .26 A 88
. 923=dnl  S,1%urmm, 1/4 w RES | .28 A S8
) 529=15¢2 1A uHr, 1/4 w KeES | 28 A $S
- 2w Rgd 118 giE, 1/4 W RES | 26 A 88
} D2y=117147 PAgsdrviy, 1/4 W RES 26 A S8
' Laron? sieUc Sun TR0, LUK, PNL=MT3, 00 N $8
2 27 13da 3389~ gin IRLY npmeT e kS N §§

LN .| Wi P44 urmm FJ1 1/748FT J1.45 N S8
: L4r a9 MBS =19da 19 Pr,ulrev](A CaPL 2y N S8
A Ldr a7 vMlDe2449 29 Frowlrenlla CaPlyie N 88
~ 1u=342 UH19=41/fy alr PP, uIP=rlCA CaPj3c N CE ]
1 13r 1104 8lo= )0y e MrUSCelER CARPS ,12 N s8
3 slédal TuL=1/432 41 »F,,usCaCiik CAP) .65 N 88§
] Alr ds% Thumav s G mP,ul=CeR CaPJ .37 N S8
' 2lF313% TuL=ieZ o1 “F,usC=Cew CAP L1686 N S8
$ Ilu=183] |(ed=o=1lU] 12 mF eSVLC,ELEC, | J44 A S§
1 fle=1223 |S=u=¢rPv ey tMF,LEVDL,ELEC, a7 A SS
1 flr=1294 |imu=ywed o  MF,25VpC,ELEC, | .40 A 58
| 11¢=1258 ldeu=g5y 20wk, 25VuC,ELEL, ) A 58
9 fle=12e% |i=o=1vicv  1e mb,,295VLEC,ELEC, | 24 A S8
L Ile=i2ie jomumeDuy ghv MF L1200, BLEC, | 50 A SS
H PV =134 pNet=lVey  lbvihbk,levuC,ELEC, | &7 A SS
13 S5 4ey9la Jl9lan Sie=ivlvug .19 A S8
3 liveg 1y Cerftimi  UUE e () sS
b et aled NEw TR EeRD 22 8 58
n cehkleh Foar Tmeiva p?,? s Ss
4 1858640 S,ly Lehekr Sw Pal43 N $S
':; LAdy s LA yPehpg R A 1.3¢ 8 88
X Ao er VIF nmGnbaTalL . VId, |8.10 S S8
1 2ht 1950 Swh 34 A MlUrGnrouxY CHUKER,91 N 8§
1 SHF iuna Dty f 4 #la FlukueNKY CnCN2L.91 N S8
o l=92bmgtSmill v=r v remMate CH8 M1 ,9¢ AF 88
1= Sur 133y 13=05nm DN r M5, MT, . N 58
‘ VA ™ Pel, AU ARD §S
\ DS4 r~L cuanp $8
! LraSalosseoTrIP=FAQE . 29 ueG $S
! Rt m el -y Noogsprat/lalLAY299) By R SS



The input module suppresses the sync ard clamps the signal caming from the camera,
thus preparing any standard video input for the IP.

The video signal is inputted at JI1 and camwposite 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 terminal should be connected
to the same spot on all three cards. Remember to buss (connect) +12 and -12 and
ground from cénter card to top and bottam 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 O volts and has a magnitude of approximately 1 volt peak-to-peak into a

75 otm load.

The output is available at JO1, JO2, JO3 and JO4.

NOTE: +hese adjustments may have to retuned, off and on, for different video sources.
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InFLT 1V 17=eC=Ty PAGE 1

& Homeiidml 1V URMM, 1/4 W RES | .26 A IP
) 9R3w1tny 73 UmMM, 1/4 W RES 28 A IP
Y Deamlcug v umt, 1/4 W RES 20 A IP
® mRcmlzad 229 UMid, 1/4 W RES | .28 A IP
L) 23=127¢  $J9 JdAn, 174 W RES s20 A 1P
" Hanmiany n.14unii, 1/74 W RES 28 A IP
t Senmiage  1IIRAUMM, 1/4 W RES | 26 A 1P
& HYenwiBen  LIAKUAMn, 174 W RES | .26 A IP
5 S2a=1717T 1venunM, /4 W RES | .26 A 1P
3 929=13u72 41y unM, 1/74 W RES | 0206 A 1P
& neneldg) 2otk UmMr, 1/4 W RES o286 A 1P
3 S2h=148% $.3a0rM, 1/74 W RES | .6 A 1P
3 S29m1hnt  aTlakyrdm, 1/4 W RES | .08 A 1P
) 51 -3 3¢ audn TRIM, LUK, PNL=MTIR QU N IP
L} YF TR vl 1% uRm POT L/«4SFT 1,498 N IpP
1 1P 995 yriyamlady 19 PF,ulP=mICA CAP,21 N IP
# 1agpsua vilbedi Ty w76 PF,ulP=MICA CAP,3c N IP
o clr il fuminsgy el MF,U3C=CeR CAP,] 25 N P
b Pli=125%1 Je=v=)ii] 149 MF,25VUC,ELEC, | 44 A 1P
6 flemlged |Teeminvy 104 MF,29VUE, ELEC, | 24 A 1P
¢ 288= 2914 1NV ali=vluoe 19 A IP
T INegTo GENMa ] OUE 22 § ipP
3 giinlied fly o TRAND 22 S IP
4 2inklen Fup TRaNS 27 S IP
3 CABYAY UiP UP=AMP, KCA 1.32 § 1P
3 S9F 19%n S A9 A% MIUNIRENRY CHUKEZ .91 N IP
L 35r 14989 Swuk i wTvi NILRUHENRY CnOnjR .91 N IP
3 VoS r=L nlARUS 1P
13 s9r 1334 13=23k By FMmCrS M), o7 N IP
1 Lhasblo,InFUT=rFAaCE B,25 DG IPM
% Koy ]mlaplmrim -t reig, rLALR/ZINLAYESYIL A0 R IP



ADDER MULTTIPLIER:

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, 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
and/or a maximum negative voltage on JI9 will cause channel g 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 chamnel B to be added together and outputted.

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 R9 in center position and no input to JI9 channel A
ard channel B have equal gain.



” W N |
SIS NS N S SR S - e e g e A - e - e - — — S S S e
B | Rl o S —i
L _ | IR L | R o
I i ! _ o i oo T f
I H | t 4 ! P ;
— SN S S S A | I S S — b S D S A . W S
; _< i i ! ] -

[2
K5

S
(‘

iy




22K 22K

v

VS5

ADDER-MULTIPLIER  weare 9-15



+ \Zv '

-\2v

AR -MULTPLIER UPOATE 975



APPER-MULTIPHER



ADDER -MULTIPLIER
JPDAYe 9.7



TS 1d=JAiym /S PAGE 1 —
> Seomiiel  1u UhkM, 1/4 w RS | .em A AV
p SeS=11e% 19 URM, 1/4 W RES | L6 a av
& D2ed=leve lGL UnmM, 174 W O RES | L@ A AV
p Sen=1gan  gle uRi, 1/4 W keS| J.db A AN
o Deomlend Al UHh, 1/4 W RES | JUde A Al
& Seam) v s By UMM, 1/4 W ORES b A AM
1 Tes=lidab lRe Wht, 1/4 W KBS | U8 A AM
5 dedeldes a3, 1RiNM, 1/4 W KES | .06 A AM
c DEd=ibece  1WN UM, 1/4 W KES | LR A AM
¢ Sevmisue  w?6 UMM, 174 W RES | @6 A AM
5 benelaud el 2nunm, 1/4 K KES | L@ A AM
1 2= 100 19K Jnry, 174 W KES | W06 A AM
1 Sehmine s cln ubti, 1/4 W NES £0B A AM
o 1ol 494 1Twliw 1w Jnbe PUT 1 /48Fap)1,71 N AM
1 I Lew lun unto POl 3/abkT PLeb N AM
1 Yot Yty L0999y CVin IR lid mpmnT «hS N AM
¢ Y 1Dl ly 8w FR,ulbemIla CAP, 3¢ N AM
¢ ekl viilbmey by gl PRoblr=rlla LaP.1b N AM
¢ 16F Lty LRDmLEcL @ ProLibr=Mlta CAP,36 N AM
[ rle=lcdnd feo=luee  lWe 7P ,ebVL L, ELEL, s A AM
5 N ST TR e siL=t1CUE o1 A AM
¢ Inegte LEhMep et o7 S AM
1 civdle S NEN TRAMS e $ AM
) ehdleS FEF Thao o2/ 8 AM
. Lasysy UIF UP=ArP, KLA 1.3¢ $ AM
i Ll adsy IR saln=LUNT LAME f, 90 8 AM
1 VRl F=L plsry AM
) Vab rei oUaky AM
15 SYr 1ty i~ 8¢ kil g FimUHS  MT, 72 N AM
) LHRODL O, AMeFAlE o A ) AM
& Flrme joulmylmto - nMRUDpELALR/ INLAYZ99 200 R AM
g Fhop e [t -o h‘\ut‘,i#LﬂLH/IiULAYf?ILl‘GJU R AM
1 Flmis/o jmilml | wb RIUE, BLALK/ LinLaY 12wl , Vi R AM
1 Mool fodom, | wim, - riNUE,BLrR /L LAY 299 11,00 R AM
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COMPARATOR

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

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

With 0 volts or no input, the ocutput will be either +.5 or -.5 volts into a
75 ohm load, deperding 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. Remember to buss (connect) + 12 volts, - 12 volts and ground fram 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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LR A, LF V/=LEL=T75 PAGE 1
h 285=1¢Rs jw o Lrm, 1/4 W ReS| LCe A COM
) Sdo=iV17 A7 ord, /4 W RES| V8 A CoM
) D25=11%3 47 uhir, 174 W KES]| .06 A cam
h Seoa=i1e3 1S urhe, 1/4 W RES| .26 A COM
) adn=lerd 19 urt, 1/46 W RES| .76 A CCM
Al Scn=1330 1K ute, 1/4 W RES| .26 A CoM
h Den=15¢e 1% ura, 1/4 w RES] .26 A COM
5 JuF el Sisua 224 UM PUYT J/74SFAHR,21 N caoM
& fivmlgod | tou=mlviea 182 mF,edVvuC,ELED, a4 A COM
€1 20rm ALE | 1 lan slu=uluvt 19 A CGOM
3 15214 Hex te) [GUE -y 8 COM
3 glidled NP TRANS -y ] COM
3 el gy FNP O TRAND 21 S COom
S Lasy s vlF UF=AnP, W(A 1.3¢ S CoM
5 v9 o P=C d(ARD COM
lc sar L 58 i S5~2se ANG FE=CAS  MT, e N COoM
1 LASSle,L0MP=FACE R,25 1] CQOM
3 romb e mi e - -y ANUS, GRAY/LINE,S=8BL{1,00 R CoM



DIFFERENTTATOR

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. 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 be 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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slrFmR 1P ti=bel=7% PAGE 1
) D=l lu uMil, 1/4 W RS e A DIF
o d2dn=1leh 9 wri, 1/4 W RES 206 A D1F
2 DEd=ld 1 UMb, 1/4 W RKeS| .76 A ClF
1= Jenmleve ddy Uiy, 1/4 w RES| LPe A DIF
21 déd=iunl  D.l%uri, 1/4 W RES| Lo A O1F
12 Ded=ibhe2  lunsuri, 1/4d W RES| (2 A DIF
3 222=1%ca  1lasunr, 1/4 W ReS| .08 A NIF
< Y B RESNCE Y N = FryulreMILA CAFAL. 38 N DI1F
$ (RS R Lrilbelesy 18 Froulr=inlla CAR,PL N DIF
» TR R wrelS=iouy 1> vr,ulr=mICa CAPl2u N DIF
k] voar ! PP v el FroulF=mICa CaAP 18 N DIF
3 (R vt lh=Seity o9 ProulPeMICA CaF,19 N OIF
3 sl vitlSmioly L Pr,uolr=olia CAPL18 N OIF
1 Lary g whlowmdlly wTe Fr,ulremICa Caf, e N DIF
i Ir 5.0 FoL=118Z  ,J1 rib,D5o0=CeR CaRPJ .25 N DIF
A Fluwicna Pleoeler  luw vk, 25VpC,FLEC. | o 24 A DIF
o 3am ity Qe ian cle=plune 19 A DIF
3 eh~legd S RPN r S D1F
3 P B A FilE Teans o2l S DIF
5 LY VAF Lrmar P, RUA 1.3¢ § DIF
) e B WY 13=pse Uiy b rmUn8 M, e N DIF
3 VS 2 Fel sLAKD DIF
1 LHASalo,ulrepFrALE R,25 NG OIF




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 (top). R1l1l
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

so 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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AMELLS, 1P 14=JAN=TS PAGE 1
—
1 220=1ek 10 OHM, 1/4 W RES| .08 A AC
& 5d2=11%% 47 uUhM, 1/4 W RES| ,06 A AC
LY# 225=1188 7S5 UMM, 1/4 W RES| .06 A AC
LY Sebmifue 1A UMM, 1/4 W RES| .@6 A AC
c 225=1¢eb 150 UhM, 1/4 W RES| ,26 A AC
¢ 2¢d=1le4s  day UmM, 174 W RES| .06 A AC
& 025=1263 ¢70 URM: 1/4 W RES| .26 A AC
¢ S52o5=1e/v Avw UnM, 1/4 W RES «26 A AC
I 22b=13¢e «4lvy UMM, 1/74 W RES| .26 A AC
Y 2e>2=133y 68BY UMM, 1/4 W RES| .06 A AC
cc bgb=1356 Ik UMM, 1/4 W RES ] A AC
& DEa=1 880 1,98UHN, 1/4 W RES| .26 A AC
¢ S20=14Y  2.2KUHI, 1/4 W RES| .08 A AC
i 2ed=luc]l 2.78UHM, 1/4 W RES| .26 A AC
11 Seo=lub?  S5,1KUnrM, 1/4 W RES| .26 A AC
25 285=15¢2 10K UHM, 1/4 W RES| ,@6 A AC
c D2o=1heb 14K QHF, 1/4 W RES| .26 A AC
7 5ebd=1550 1SR UHM, 1/4 W RES 206 A AC
A 1ur 494 1V1UA 1499 UMM POT 1/48FAS 1,71 N AC
1 1P &5y SUllia 5S¢ OrmM FOT 1/4SFT 1.71 N AC
& SF i Weu 1R UMM POT 1/48FT 1.45 N AC
¢ 1er9ade 33g9P eUR TRLIM BU=MT 65 N AC
“ LErHnH% UMib=15uJ 15 PF,ulr=mICA CAP[,2 N AC
¢ L4 oave VhM1lD=d17d 47Ty PF,UlP=MICA CAPl, 32 N AC
¢ olr5ul Tol=1052 sl MF,0SC-CER CAP,, .05 N AC
1e fle=lebl | T=b=lvien 100 MF,25VUC,ELEC, | .24 A AC
2 WhAmL G4 | INV]I4D siL=0]10De 19 A AC
g4 ENGles NPN TRANS w22 8 AC
o endeles PNP TRANS 27 8 AC
Y Casulny vifP UP-AMP,RCA 1.32 L] AC
E MUl1e45L UIP GAIN=CONT ,AMP 1.92 8 AC
el A9r 1537 13=23n oNC,FMaCHS ,MT, o 72 N AC
1 LHAS,A=(CFALE 8429 DG AC
1 V85 Pm=L bBOARD AC
1 e€lb F=L BOARD AC
¢ ell P=( pULUARD AC
1 RbwmBjmlmiCommal=9 KNOB, AMBER, GAW . .. (100 R AC
¢ Rirwblmpm Cmtimmty 299 IN/MbL,0/WHT 1.00¢ R AC
( RB~ 6T~ 1-D4-M-0-4 KNOB SitV/ER. G\AS 1,00 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 JIl. 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 fram middle board
to top and bottam board. Soldering directly to the foil is convenient.

TEST STITFEF:

The 15¢ -rimmingy resister on the VS5 board is adjusted such that no input results
in 0 cutput voltage + or -~ .05 volts.
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4 1ar Un R
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FuhuTLON oENENATORN PAKTS LIST

DAd= b
Der=iloed
Seam=l2ue
dgo=124¢8
523=1356
pea=1lel
S2aw=]db?
22a=15%c¢
S2a= (7w}
329=19¢7
14304

33aGr

JDm Ry

! LHr227 Wwill9=guid
o) larnqe umio=a174
) olésa? Tul=1152
) Ilumldod foium]yied
o) 308=5%14 MY lsr
12 Vel
5 endled
b ) chvélch
) CASkryY
L)
9 3+r 1337 18=2%0
1

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

e urRM, 1/4 W KES 1.

195 umet, 174 W KES .06

120 kM, 174 W RES b

e2y umm, 1/4 W RES )

IR¢ Ureiy, 1/4 W ReS Wb

1o.1%UkMM, 1/4 W RES s 06

S.18LkMm, 174 W RES g

1ORKUKHM, 1/4 W RES 06

B2RkUrM, 1/4 W RES i1

oMUk, 1/4 W RES Vb

1un UHM PGT L/4SFAD €el1l
gun THLIM BuemT e 65
8 Fr,ulF=MICA CAP,38

ev Fr Uk eMICA CAPL1E

“ly Fr,ulP=mMICA CAP,.32

o1 MP,USL=CER CAP,

1ok mF,25VvUC,ELEL,

Sle=0TUnE
ERFel L 0UE

NFIv TRANS

FNP TRANS

Uil UP=AnP,RCA
vo A PeU 5B(ARD
B, M8 MT,

CHAS3I6,F.G. FACK

KNOB; #299, HAT-BLACK

INLAL ,IuD,ZWwHITS

25
24

019

2e

2/
1,32

1. 00

10=DEC=T75

DG

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

FGN

FGN



REFERENCE MODULE:

The Reference module produces 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 olm pots
in joysticks are available, use them.
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KEFLRN P LT=UEL=T5 PAGE 1
B —
18 385=14e® 1¢ UMM, 1/4 W RES| .26 A REF
G S5ea=1153 47 Griny, /4 W RES] .06 A REF
18 929=1202 120 UMM, 1/4 W RES| .06 A REF
Y 329=1459  2.ekUHM, 1/4 W RES | .06 A REF
Yy Den=s4gl 3K UHM, 1/4 W RES| .20 A REF
10 S2o=15¢e  LUAKDHM, 1/4 W RES | .P6 A REF
9 1irFdnd L0SuA lon urMMm PUT 1/748FaH2,.21 N REF
4 Mem]l20a | Touellbedr 129 8F ,25VUC,ELEC, | 24 A REF
1¢ aLECTA ST B S sIL=ulantk v19 A REF
3 gnualzd rP TRANS .22 s REF
) griwlan FNF TRANS 27 S REF
3 217 P=L BOARD REF
9 29r 1837 13=¢236 el FMeCHS  MT, .T7e N REF
1 LHuSSToREFRENCE=FACs. 25 DG | REF
9 nomhlmleplaMe)ed ANUB,BLACK/INLAYZ2OY .20 R REF
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OSCILLATOR

This module contains two oscilliatecrs that cenerates a sine
wave output available at JO3)JO4 and a triancle wave output at
JO1l and JC2. If the sawtooth switch is down instecad of up, the triangle
wave becomes a sawtooth and the sine wave keccrmes an "s" wave. The
rotary switch sets the gross frecuency range forr: 1/100 Hz. to
L MHz. R2 is the continuous frequency adjustiment. 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 JIl 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 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 sco that the control voltage is centered within its range with
0 volts in. Tc do this, input a triangle wave tc the voltage control
input and adjust the trimmer until the Voltage that makes the maximum

frequency is as positive as the voltage that guenches 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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COLOR ENCODER

The Color Encoder module is a N.T.S.C. standard color encoder based around the
color encoder board of a Sony DXC-5000B color camera. A sumary of inputs,
outputs and controls follows: '

JI1 COLOR CARRIER (3.58) lv.p-p 75chm
JI2 BURST FLAG 4v.p-p 75ohm —— Supplied from Sync Generator,
JI3 COMPOSITE SYNC " Sync Strip or 'House-Sync' in
JI4 HORIZONTAL DRIVE " any TV studio...

JI5 COMPOSITE BLANKING "

_—
JI6 (reserved for future expansion)
JI7 RED INPUT (+ and -).5v. 75alm
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. IUMINANCE OUT QNLY _ non—camp. lv,.p-p
JO2 N.T.S.C. OUT COMPOSITE

J'o3 n

JO4 n

R5 (chramance control) amd R6 (hue 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 chramance (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 Iuminance component of the signal (red, green, and blue) is taken fram the encoder
and amplified by the laminance Board (middle) and fed to the luminance ocutput and

Presently, the Color Encoder Module has scme '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 cutput to prevent oversaturation of chramance
information. '

MODIFICATIONS on the SONY ENCODER BOARD:

Ramove the white delay Iine (DL2); it has four leads to be de-soldered...
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PRECISE instgllation of Color Encoder Board is important; check and re—chec]j
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. NOTE 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 plently 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", bottam 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 alligmment and positioning prior to drilling board.
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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
1s 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!
(nct needed for black and white operation.)



AC PLUG SYSTEM WATCH ALL OF THIS STUFF!!!
SOMEONES LIFE MAY DEPEND ON IT!!!

e BLACK (NOT) == [20v. ABOUE GROUKD

WHIT = = GROUNS D

GREEN CHASSIS GROUND
(BUERTUALLY (ORNECTED
1O EARMY (PeancT)(wAree-
STSIEM) - - -

CoPPER
(HoT)
BLACK

CHASSIS GROURD
Gkeev

BLACK IS HOT LINE. THIS IS THE ONE WIRE THAT GOES THROUGH FUZE AND
SWITCH.

WHITE IS RETURN.,

GREEN IS CONNECTED TO METAL BOX. THIS SOMETIMES IS DONE IN THE FIXTURE
ITSELF.,

SILVER IS EQUIVALENT TO WHITE ON CONNECTORS.,
COPPER IS EQUIVALENT TO BLACK ON CONNECTORS.
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3 f ford?s S58ua D4k UhN POT 1/45FABR.21 9.00 N
4 g GkI1Bel o _ 1DERUHM 18=TURN POT 5.3 21.20 N
3 Leroes 90 1uL 520 TRIM,LUK,PNL=FT3,Q0 9.00 N
15 lur 555 Sur TREM LUK PNLeMT3, 00 __45.00 N
28 ; .ld?VvZf A3z9r eus TRIM QL:MIM,M,wvmﬁﬁ,;éf 18.200 N
4 ; _,}efl#ci“ vMaAmam gy © Pr,ulr=MICA CAP,3b 1.44 N
22 7 1eFl2ev uhoevBpu B PF,DIP=MICA CAP.36 7.92 N.
7 14F 554 Urigdmygiig 12 PF,ulFPwmICA CAP,20Q 1.40 N
34 Lhr 999 1L 9m1399 19 PF,ulr=-MICA CAP,20 6.80 Ni
45 pernsy WlS3=eiiud 29 rryulP=MICA CAP,18 8.10 N
1 1erSeg UrM19=350y 35 PF,0lP=MICA CAP X .24 N
1 16F Sob urlSemaisd 47 PFL,ulP=nICA CAPv 24 .24 N
3 seron’ UilDeagad 3 PF,ulr=-MICA CAP,19 .57 N
3 C1AF99T  uelaeldily 199 PF,UIP=MICA CAP,18 .54 N
4 | 7{ibr5agk uhriv=enld ebe  Pr,ulF=MICA CAP,20 .80 N
51 iurnye LitdSemalfy 473 Pr,0lP=nMICA CAP,32 16.32 N
1 1 biriduy € 3Dmy « 503 MFUSCeCER CAP, ,12 .12 N
27 i ntryg} frvumlsl .41 MF,US8C=CER CAP, .65 1.35 N
1 j wlr3un =08 ¢d9 MFE,uSC=CER CaP, ,37 .37 N
7 : ~ir3) 2 T'!L."'l'* ..-,'1 MF,USCeLER CAP, o168 1‘312 _ N
4 sarlvhe oL s av MICRURENRY CHOKERZ,S) 11.64 N
4 | A5 19679 awl 4y 47¢ MICRUMENKY CHOKEL9) 1.64 N
1 . 19F 231/ Yebo leumg8o VARI,CHORE 3,39 '3.39 N
1 ; 1m334su 4.1V ZeNeR Sw 2,50 2.50 N
15 b 1h93ske BV ZENER S 2,50 37.50 N
4 T &Lr“ﬁd . luce _twe e=PUS, _ 3%,p0 . 12.00 N
1 . Th9b 174w 182098 PUWER SWITLH,AMBER 3,97 | 3.97 N,
2 { glrlToy 3441254 11y LAMP-FUZE KNQBA , 006 ‘ 8.12 N
1 ‘ s9r 1232  louwa=mn AC RECP.FM#2POLE=GD!,58 ~1.58 N
2 S9F 12348 lou=Se=i AC RELP,M®2POLE=GRD2,26 4,12 N
R 39=F =295 Se3lu=FP JONES FMaCHS,MT, le2! 13,31 N
2 L9 1947 111=%103=001 PUST BLACK 12 .52 1.04 N
2 59r 1552 11l ige=001 POST BROWN 1 .52 , 1.04 N
2 29r 1940 111=vilve=ul PUST KEU 2 .52 ! 1.04 N
2 $9r 1590 11l=ilub=nil PUST URANGE 3 .52 A 1.04 N:
2 S9F155% 11l=ule?=u0dl PUST YELLOUW 4 +52 } 1.04 N
2 S9r1o4n 111=v14mPil PUST GREEN 5 «5e ; 1.04 N.
2 59F 1554 11i=¢110=081 PUST BLUE 6 .52 : 1.04 N
2 SS9 12496 11i=0112=0201 PUST VUILET 7 .S¢ 1.04 N’
2 S9F 1597 111=6115=0061 POST GRAY 8 .52 i 1.04 N
2 ) S9F 1345 11i=2161=201 POST wHhlTE 9 .52 1.04 ' N!
314 $9F 1850 [3mP4n DNL,FM-CHS MTe 72 226.08 N
7 61F1175 KD-1250A-4" ALUM. KNOB(TIMING)  1.75 12.25 k

4 12F6045 DFA-N COUNTING DIAL 4.75 19.00

SUB-TOTAL: %.85

Zg' ' 2

NEWARK TOTAL

1173.81



1

¢<****ALLIED ELECTRONICS®***

EEEDTIT

i
1
1

154 Ghkey, 1/4 W RES .06 10.78 AT
10 i Seo=1381 15 uUnM, 1/4 w RES ,Ce 1.00 A @
30 : 525=1117 @1 UHM, 1/4 w RES .26 3.00 Ay =

1 S5en=i15%5 @7 Umm, 1/4 W RES ,C® 4.10 AC S

243 | 329=118% 7S UHN, 1/4 w RES ,0b 17.01 rZ332
235 i Yeowledd L@@ COhmr, 1/4 w RELS ,Qo 16.45 A T —
19 ; 529=12¢b  1%¢ unti, /4 W RES LC6 1.90 A5 3B
48 % 925~1¢db €20 UhM, 1/4 W RES €6 4,80 S AuD
79 ; 529=1263 £27@ OHM, 1/4 W RES .26 7.00 Aww
21 L | 525-1210 386 uht, 176 W RES  LCb 2,10 Moo .
10 523=1276 334 UMM, 1/4 W RES .26 1.00 7 A Z

. o B ) ) ) N BT W)
58| Ses=13¢2 474 Umi, 1/4 w RES .26 "5.80 Az m
66 L Seo=13P8 21w Urit, 1/4 W RES .06 6.60 A :
27 : 925=1330 68k UrM, 1/4 w RES .06 2.70 A
107 .. 525=13%6 1KP Lk, 1/4 W RES 06 7.49 A
10 (o SE9=13ni 1.1RUPM, 1/4 W RES  WCo 1.00 A
30 Seb=1366  1,5nLkt, 1/4 W keSS .06 3.00 A
65 529»1uyS ge.ghurti, 1/4 W RES .06 6.50 A
13 525=1421 glfnunr, 174 W RES L6 1.30 A
10 Seowmsuel 3K unt, 1/4 W Re§ L26 1.00 A
10 | S25mla3T 3, IKUEN, 1/4 W RES L2 1.00 Yy
10 | SeSmlunl WL iKGRb, 170 w RES LQb 1.00 A
134 Semmiue?  S,18Urr, 174 W RES Q6 9.38 A
10 ! Se9=l409 t,8Rure, /4 W KES  L00 1.00 A
227 Se5o=152¢ 1UKk LRty 1/4 W KES LC6 15.89 A
17 P B25m]5g8 11K LR, 1/ W KES L26 1.70 A
32 ' 525=155¢ 15K whi, 1/4 W KES ,@6 3.30 A

_ 10 Seemisgs eln urt, 1/4 & RES  W¢0 1.00 A
10 5e9m1b5¢  4Tn unt, 1/4 W RES o206 1.00 A

B N R SEn=1TP3 @2n wh, L1/784 A ReS L0 1.00 A
10 T Seam1i1/ 1duRurd, 1/64 W KES T .Co 1.00 "7
10 Seaml%0l  d.eMuric, 1/4 w &eS .26 o 1.00 A
241 9% 3=0914  1N914D Sitk=uiuut o19 45.79 A
4 poe=vil 9 4T1FPF,PULY CAP 13 .52 A
4 ESe=illeb 1QuFr, PULY CAP o 13 .52 A
8 ; ble=vting 12eePF L POLY CAF W13 1.04 A
4 : doe=¢110 W21 NFu, PULY Cak 13 .52 A
8 b5¢=4908 LOBT tri, FOLY LaP 415 1.04 A
8 bag=0lub WHi MFU, PULY CAF e13 1.04 A
4 Loemubyl 16 mFu,ELEL CaP,38v L48 1.92 A

4 ohem=52a6 léu MFL,eLeC CaAP,15¢y  2,4] 9.64 A
4 T1e=1268 1=u=e¢ud 5 MF,E5VUC,ELEL.  o4€ 1.68 A

N 7Ti¢=122Y e=u=1L] id mF,eavVuC,ELEC.  J44 4,84 A
1 Tleeldnd Swomva ed r,18v0L,ELRC, nE¢ .20 A
2 Tlem125%4 Seu=/ga 29 r 23VUul,Evtl, W4t .92 A
7 tlimigdob  Gma=pby 34 MF,eavVuC,ELEL, J4b 3.22 A
142 [limlebd  T=u=100d 198 ~F,edSvul,Eutl, .ed 34.08 A
2 7Jliumidlb omuwghpd 290 nfF,21evC,ELEC, W50 11.16 A
4 f1um13359 Le=c=>%u Sipp ik, levuC,ELbL, 445 1.80 A
4 Jlum13ay dNeL=ikuy 1raonF,lovul,ELel, Y 2.68 A
TGl ALAe)Yee=180d 1ows J4¢ Surbad f#EwW3/B 1. /8 T2 A

~ 4(ouxide)dee=13eS 1305 W15 dedgul/a mbx Leb¢E . _6.48 _ A
1 (BUk1Ew)Ined=139T7 149 stisen LuB38S 870 rOLEg,.eB 2.25 A
1#SFUOL  T¢T=5Cew SUnutR, BG40, LED 6,38 6.38 A
1 1G61X323¢6 3460 s UNAabx CASInEl  le.il 10.00 . A
1 s4e2vead CLuy 4y pah HACK ee.d5¢ 22.50 A

g ThoasuSuT Tewnsn sey SPUT el 8D

TOTAL=338.62




" MICRQSONICS

WEYMOUTH,MASS. 02188

1 SUEYIYARY) ATAL=14,318180MHZ142,00 140.00 M
_ AT 140.00
OHM ELECTRORICS B
649 VERMONT AVE.
PALANTINE, ILL.60067
234¢ 19384 25=30.001) 1C UIP SOCKETS eG3b 25,50 0o
12288 1875=2.  ¢2=du=1112 TRANS, SOCKETS L€48  ,24.50 0
TOTAL 50.00
" ADVENT ELECTRONICS
7110-16 N.LINCOLN AVE.
ROSEMENT, ILL.60018
1o 1u52bwgbsal] | ewPIN FEMALE CnS MT ,9¢ 9.00 AP
32 : 29=22w1152MOLEX P=C BOARD CON, .58 17.50 AP
368 owsdliy MOLEX INSERTS 036 10.70 AP
¥ LEN=4292=500L0K ENCODER aRuazz e 400.00 AF
* 1 713=0140 @225=2222=4061 44CONTACT CON__ 5,89 5,89 A
TOTAL 437.20
LAMBDA ELECTRONICS
2420 E.OAKTON ST.
__ ARLINGTON HEIGHTS,ILL. o
{ LO0S=Z=15 15Vi,4AMP POR SUP 32,00 32.00 L
2 WL VT S5V,3AMF POWER SUP,32,0¢ 64.00 L
- Lel2=0ves NON=AOQJ, OVP 8,00 16.00 L
~ 1 LOU=w=)52 12V, 3ANMP POWER SUP87,00 T 67.00 L
2 Lei2wQy=1ip NON=ADJ, OVP 8,00 _16.00 L
: : TOTAT 207.00
w
’...
w
53 = INETE GEKMe=DICULE 22 T 77.66 8
144 5 2N4123 NPN TRANS 28 38.88 S
90 o enel1es PNP TRANS W27 24.30 s
70 & S CA3¢se UIP UPwAMP,RCA 1,32 92.40 S
35 @ 9 MCl44SL UIP GAIN=CONT.AMP 1,92 66.50 S
3 »SQE‘D FiCYeu2p VIP MONGBTOL.VIB, 8,10 24.30 $
L G~o MCT4121P DIP MONG,VIB, 1,18 2.36 s
4 282~ JCLeuIssc DIP GSC(V=CONT) 8,482 33.60 8
4 Bz MAINLS LIP SINK 8,28 _ 33.00 $
1 3c>8<<g_“laawb UIP BUFF,FAIRCHILD 1.24 .1.04 8
1 — L@ O 32eeabu DIP MOS 0ECODER 18,56 18.56 $
1 SO T4us VIP BUF _a]e .70 $
©»waooo TOTAL 347.30
NOTICE:THE SONY COLOR ENCODER BOARD(FROM ADVENT) HAS BEEN DISCONTINUED. 1 ;’;g'gg ':Ef?gg
WHEN A REPLACMENT |S FOUND AN ADDENDUM WILL FOLLOW. - 120.00 MICRO.
_NOTE ALSO THE 44-PIN CONNECTOR(USED W/ SONY ENCODER) NEITHER ONE 50.00 OHM
— - SHOULD BE ORDEREDI! 507 00 LLAMBDA
347.00 SEMI CON.
437.00 ADVENT
198.00 D&G
+ 120.58 "ROGAN
[
& 3000.82 TOTAL

LN



BOX & P.C. BOARD DATA

«\\/

B f— .

for
*rralagssical I-PX*#

s TE | e P e P onroe / BOX
b | PONER SUPPHYS NoNE ]
1 INPUT VS5 3
1 COMPARATOR VS5 3
1 DIFFERENTIATOR VS5 3
1 FUNTION GENERATOR VS5 3
1 REFERENCE 217 3
8 ADDER-MULT, VS1 1
VS5 1
2 | OSCILLATOR VCO 1
217 2
1 SYNC. GENERATOR VSl (pev) * 1
SINK 2
| 1 | SYNC. STRIPPER VS5 4
INTEIE 1
3 AMPL, CLASSIFIER || VS5 1
216 1
217 2
1 COLOR ENCODER DS (s * 1
217 1
7fg}d name in parenthisis VSl 1

FOK CASSIKAL TP TOAL
P-(C BOARD TALLY

KKK KKK KKK K KKK HHH KKK KK KK KKK KKK KKK KK XKKKK X

10 ORDER P-C BOARDS 3 E.D.I.

¥
HOLE o

COUNT ¥ 1-XEROX EDI ORDER FORM(10)COPIES

VS1
VS4
VS5
— DS6
216
217
VCO
SINK

\\\ VS10

9
1
27
2
3
14
2
2

1297 % D_FILL OUT ONE COPY FOR EACH TYPE BOARD
(A)-PUT BOARD NAME [N UPPER LEFT

144 %
*
202 % (B)-PUT QUANTITY IN UPPER RIGHT
ggg ¥ 3-TO CALCULATE PRICE:
*
256 &

182
258
213

K KKKk kK ok ok K

REXKAKFHKRKKFHRERRERRR

(A)-BASE PRICE = BASE COST($1.746)XQUANTITY
(B)-SERVICE=ETCHING COST(varies w/ hurry&quantity)XQUANTITY
(C)—MISC.CHARGES:DRILLlNG HOLES COSTS 1 CENT EACH.....
~MISC.CHARGE=HOLE COST per BOARD X QUANTITY
-*note*hole cost=(hole count)X($0.01)

4-TOTAL COST= (3A)‘r(35)+ (3C_)x23$;



SANDIN IMAGE PROCESSER

BOARD

ORDER FORM

QUANTITY=

9( CRDER FORM (Use one form for each type board)967 0 QUOTATION REQUEST O SEND p FORMS
PRICE CHART XXXP PAPER PHENOLIC | GIO GLASS EPOXY | CUSTOMER
SUPPLIED
THICKNESS THICKNESS
foil | foil | PLATING Non ]Photo CHART INSTRUCTIONS:
wtjoz| sides| (dip process) 17321 1116 3/32) 178 | 1/32) 1716 3732] 1/8 |sens.|sens
None Lo40|.oa4].051].056].072].087].122|.144].050].000] t From teft Isitde of
h t in
Water dip lacauer].045].049].056].061].077].092].127|.149].055[.c05] 2 S ar™ >0 %%,
1 1 order, foil weight,
Silver .048|.052[.0591.064}.080].095].1301.152]|.058{.008] 3 "“ZbirOf fgiéLi;?ﬁz,
n o] .
Tin 047].0511.058].063].079]|.094|.129].151|.057].007| & * ype
From top of chart,
None .058].062[.069}.075|.088[.105}.134].164].050|.000] 5 seLeCF Ityped 0§H?éze
ateri n -
y | o [Fater die vacaver].065].067].074]. 080].003]. 110]. 139].169].055]. 005 6 ess. o °
Silver .069].073]|.080[.086].0991.116].145[.175].061 |.011 | 7 1refigure, at inter-
Tin L067|.071].078).084].097].t14].143].173].059|.009] 8 section of PLATING
and THICKNESS, is base
None Lo42|.046|.053|.059].074{.090|.te3|.145].050{.000} 9 cost per square inch,
a ) Water dip lacquer].o47{.051[.058]|.064].079].095!.,128{.150].055].005}10 Uie Iﬁtter ag botﬁom
n n number
Silver .050].054].0611.067).08 131].153].058].008f11 O} ﬁ?gﬁ? ot rou tor
Tin .049|.053|.060|.066].0q1 |.007|.}30|.152].057|.007]12 order number.
None 0631.0671.075].081 |.0oNakad#” 1 37| 169].050].000|13 Enter E.D.1. order
Water dip lacquer].068].072].080].086F.096¢.112]|.142[.174].055|.005]14 number here., _le;l_
2 2 I5i7ver Lo74].o78].086[.092]. 10l 118). 1481 180]. 061 . 011 ]15
Tin .072|.076].084}.090| “00|.116].146].178].059].009}16
A B c D £ F G H 1 J
SERVICE Price/ board _ . _
SCHEDULE Delivery required $l.7LI'6 X _ =base pr‘|ce~$
quantitylvoay |20avs |30Avs |1week |2weEks base quantity
cost
I 5,00 | 4.50 | 4.05 | 3.65 | 3.28
2 3,50 | 3,15 12,75 | 2.48 | 2.23 4 y ccervice iy
3 3,00 | 2.70 | 2,43 | 2,19 | 1.86 TrYVED A ETL
4 2.75 | 2,48 | 2,24 [ 2,02 | 1.62 g 49 ¥
cost
5 2.50 | 2.25 | 2.03 | 1.83 | 1.38
6to9 2,25 {2.03|1.83]1.65]1.32 3 N cmisc.charg=4
10to 25 |2.00% 1,80 1.62[1.46]1.10 5 y g
hole quantity
25t050 |1.90% 1.71%] (.54 1,31 | .98
cost
50 to 100 | 1.82¢ 1.64%| 1,48 1.18] .83
100 & Up |t 77* 1.59*[ 1,43 1,06 .77 g _ _
* Call to confirm delivery (A+B+C)ng§ - TOTAL COST _$

cn these quantities.

We are selling service.
failure to fill order.

You

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

If desired, send blank check(With 1imit) and we figure cost.

-

L

Customer Name & Address,

will

Correct

be notified by phone of any

Payment refunded. Sign here

Number,

Phone Number

Phone 618 734-1694 (Office)

P.O. Number
7 E.D.1.
2615 PARK AVE.
P.0.BOX 66
CAIRO, ILL. 62914
_J

if necessary.



I-P KNOBS

wquantity stock # . cost
— 32 RB-67-1-DC-M-L-9 BLACK KNOBS GAW) .
#299- INLAY/MATT BLACK 27,52 Zzzikwéo_
LINE/WHITE -
-9 /WHITE @$.86each .
32 INLAY/SILVER (GAIN) -
LINE/BLACK 27.52 -
-9 /WHITE @$.86each 24
53 #F120- INLAY/AMBER (GAIN) B EL
L INE/BLACK 29.04 =) é:o
-9 JWHITE S 88
@s. 88each = =8
— =T N
25 RB-67-1-DC-M-D-9  BLACK KNoBS  (BIAS) S 2
#299- INLAY/MATTE BLACK 21,50 = Mz
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

TUTAL $ 149.58

- deliver to:

U |
ARAAARRAAMGL] opiginalAAAAARXRAACUL hererrriiiiiiikoop q copyrAAARAAAAAA KL

. 1w/
[-P BOXES o 50
(chassis) check to:
POWER SUPPLY #1 =1 deliver to:
POWER SUPPLY #2 -1 —00
fNPUT -1 no
COMPARATOR -1 name v A
DIFFERENTIATOR -1 by e
FUNCTION GENERATOR -1 = 3—3
*** REFERENCE -1 address a. <
*+* ADDER-MULTIPLIER -8 ﬁ I":
** OSCILLATOR -2 [ 03-8
SYNC. GENERATOR -1 city o g
SYNC. STRIPPER -1 o Q2
AMPLITUDE CLASSIFIER-3 gg ﬁg
COLOR ENCODER -1 phone
BOX(blank) -1 S
total for =
t for classical I-P= 24 signiture
o t
T o
a x$8,25 = t($ date
a
# boxes 1l price



