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ABSTRACT A
This report describes the electronic‘laboratory station designed for
student use in learning electronic ihstrumentation and measurements by
means of the Computer-Guided Experimentation system. The station is = .
located .in Room 248 Electrical Engineering Building and features rack-mounted
electronic laboratory edﬁipﬁent on a laboratory table adjacent to. a PLATO IV

;ﬁterfaces,the'terminal and dial “sensors within the laboratory equipment\with
the PLATO system. The logic interface provides "PLATO with the ability t
.sense student-made interconnections between thirty terminals and the 7
student-made settings of twenty-two dials on the laboratory equipment.
CCE~PLATO software subroutines enable instructors to program coO plete
Connection Checks and/or Dial Checks whenever desired. For ejther case,
PLATO guides the CGE hardware through the check and stores t result for
subsequent use in displays or in instructional programs. complete record

"terminal. An Integrated Logic System behind the laboratory instrument‘ggnel -

of the actual external interconnections between thirty t rminals of the s

experimentation'equipmeﬁt is generated in‘less than five setonds. A compleﬁe
record of the settings of twenty-two dials of* the experimentation equipment
“is generated in less than| four seconds. ' : ' :
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CHAPTER I - INTRODUCTION

-

1.0 Characteristics of a\QGE Station

Y

.t

This report desEribes<ﬁhe,£tructure\anq operation of the laboratory
station_hardware and software designed for use in the CGE-PLATO IV

Computer—Guided-Experimentation (CGE) system of laboratory instruction.

v

There(are four general requirements which may be used to characterize
g .

< -
- v

a CGh-PLATO station. First, the station must,be capable of serving the
needs of a'broad'class of relativehy unsophisticated users, most of whom

will be encountering a CAIL terﬁinal and electronic laboratory equipment for
the first time. Second, the electronic instruments- and the parts of the circuit
' '

boards must bg commercially ayailable general-purpose type equipment

suitable for use in the variety of ways useful to introductory electronic

laboratory instruction in electronic instrumentation and measurements.

-

Third, .modifications of the instruments and circuit boards which provide
terminal and dial sensor connections to the interface léogic system should be
relatively inconspicuous and not cvange the external appearance or method of
operation of the laboratory equipmnt.j'For new multiple installations, the .4)

internal instrument modifications should Be made by their manufacturers
prlor to de11very. -Four, the 1o%ic system interfac1ng the sensors of the
. ;o :

CGE.laboratory equipment with thk PLATO system should be compact, accurate,

<F
l

reliable, and fast operating so/the programmed connection and dial checking

¢

does not 51gn1ficant1y distrac‘ from or impedle the student's learning and

v 3

experimentation.

i ' N ‘ . :
1.1 The CGE Research Project; ) . .

(




The CGE station_consistsfof a PLATO IV console, Serial No. .324,

. e
Station No. 7-27, a CGE-PLATO Interface Logic Systemy“five rack-mounted
electronic instruments, and various ekﬁerimentationf@%fbuit‘bqaghs for student g

use in leatning electronic instrumentation and measurements. -The layout of

4

the CGE station equipnent is illustrated in Figure 1. A block diagram of the

CGE-PLATO IV system is shown in Figure 2 : . - . T
The CGE~FPLATO Interface Logic«System enables any instructor-author to

]
program the automatic sensing of the interconnections between thirty terminals

“

on the rack-mounted equypment or on ‘the currently~used circuit board and/or

'the settings of twenty-two~of the dials’, knobs, or -switches on the "equipment.

s
v S

Records of the checks fre stored by PLATO for snbsequent use as hewever

_programmed. !

The”CGE station experimenbition equipment is illustrated in Figure kR

- e

" The CGE fack-mounted instruments are:’ ' . »

13

l/Analab Dual-Trace Scope Type 1120 and Plug-In Type 700

1 ExactFunction Generator Type 251 ' ; ‘ ’ ¢ /xf‘wr\&\l
1 Hew/lett-Packard Audio Oscillator Model 20048 L |
l Hewlett-Patkard Wacuum Tube Voltmeter Model 4Q0D

1 - Harrison Lab. Model 865B Power Supply..

The CGEPPLATO\Interface Logic System is n&hnted behind the instrument

. - . ,

rack panel, beneath\the Function Generator. . |

\ . . -

[3

The automatically sensed terminals are identified by T numbers, and, the

automatically sensed dials are identified by D numbers in Figure 4.

Actual laboratory experiments are programmed by nowledgeable Iaboratory

A

- : ' ‘ : \ p
instructors on the Cﬁﬂ system., The instructor writing a program provides for

the automatic sensing of terminal interconnections and/or ‘dial settings

3
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- wherever he deems‘necessary;s The response pof the program to the fed back

«information of the ‘student's physical operations can be used in any manner !

: // ‘the instructor deVises for improving the student's learning. . -

e °Each student can- work independently at a CGE station and learn at his
o ,
4.}  own| rate hdwsto ise the equipment and perform or devise meaningful experiments.

-
-

~ - - LGL is an entt ely new instructional system and research is Tequired
to develop its teaching capabilijties and demonstrate its superiority in

comparison with conventional laboratory imbtruction or tra1ning simulators. ‘ ¢ *
#
"Cbh is not simply a new teaching a1d it is a new teaching method with
% .
o . unexplored and unknown capabilities. o ‘ f'g‘. o .

- -
- L I

A student at a CGE station in'a laboragory is provided’feady access to
laooratory facilities, theoretical material computer assistance, and R

»instructor'assista%ce as visualized in Figure 5.

1.2 History of GGE , ’ B T x.' ’
° The concept ‘of Computer—duided Experimentation originated in 1968 from” R
S N -’ e . . s ' . .

discussions- of«tHe capabilities of automatically monitoring the,terminai

t N i - . .
’ %A S . - R _
intefﬁgpnections and dial: settings made’by a student while performing an-
electrical laboratOry:experiment. These discussions were in&tiated by:
o . o
J. P, Neal with' D. L. Bitzer and R. L. Johnson on 21 Juiie 1968 ' L

e K ' a !

v

’ Beginning in October 1968 Lanry Weber worked with R. L Johnson to
)

m for automatically measuring

- N
. and graph1ca11y d1splaying on"a PLATO screen the, 1nterconnections between : -

develop and demonstrate in January 1969 a sys

N

fo&r tegminals._ L S ;

. : 9
\ !

- “*Also- beginning in October'1968 Tony Mahen and Rod Parks worked with .

Neal in developing means for autbmatically sensing the settings/gf dials .

:\LV’H%E the terﬂ1nal~interconnections of the rack—mounted electrical experimen— ‘ v
R v . ¥
tation equipment. A study of the poss1b1e pos1tions of allﬁ}he dials on the

2, i
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laboratory equipment .révealed that twenty—four angular positions evenly

»

- spaced at lS° included all possibT‘\detented dial positions. Furthermore, -~

sensing the position of any continuously variable dial shaft to within 15°

{would also be adequate. Therefore, a circular‘wafer was designed for dial ‘

‘position sensing so that it would provide a unique five—digit binary number

— ' . .
! for indicating each of the twenty—fouq/oifferent dial settings. Transmission L

‘of this five-digit binary’number electrically would -require five parallel. .

sensing lines from every dial. ’ !

In a discussion on 13 December 1968, D. L. Bitzer suggested at alternate
_‘\

.
A - )
A T A T T TS,

RS

scheme, namely, the use of a shaft potentiometer which would deliver a

\
Skﬂt;ge proportlonal to the dial shaft positioq via a single sensing line.

ESa TR

.

Then,-at a single point in the logic hardware3 convert these analog voltages

This scheme greatly

WL ey L.
e e

to five-bift binary numbers for transmission to PLATO

AN

simpllfled the internal wiring modif1cations necessary within the laboratory -

/ o

c— Y
-

instruments.

During the spring of 1969, Bob Bradleyﬂjoined.Neal on this project and, - .-

{

R

with the assistance of the Electrical Engineering Electronics Shop, installed_

+

potentiome&er units or wafers on the shafts of the twenty—two rack-mounted }

instrument'dials whose positions should be monitored. Relays for disconnecting

'

"fifteen of the external instrument terminals from the interior instrument

. . . . . %’ v . .
circuits were also installed so that the remote—sensing of interconnections

vwould see .only thoge connectﬂ%ns*made externally by a student during an.

experiment. . o . : ) <
.‘lé‘322§/{970,*after the éxperimentation equipment modifications were completed
. the ComputerrGuiHed Experimentation Research Laboratoryi(CGERL) Station was moved
« . LI ’ o : .
. . 1 \

to Room 261, Engineering Research Laboratory, adjacent to PLATO III, and

£

'

v

- an

. : R 7

£y



',interfacing it with PLATO III began. In the meantime, David L. Meller and ..
other students working with Neal develdped and programmed- software” for the

CGE°system and explored ways of programming worthwhile electrical engineering
' laboratory experiments. o ‘: o . a - . ‘ v
Thereafter, Robert Arthur and other students wPrking with Neal

continued to develop and.construct the CGE-PLATO II1 Interface Logic System.

This logic system was designed to respond to cdmmands programmed in the CGE
R S R ' Fos W |
lessons apd automatically measure and report to PLATO IIT the external’

N ©

interconnections between thirty terminals on the laboratory equipmen ,'apd/or , ’{

, automatically sense and report to PLATO. III the. settings of twenty o dials

~ e,

o the rack—mounted labpratory instrumenﬁs at the CGE station. A
- e

‘On 3 August 1971, the, CGE—PLATQ III ‘Interface Logic Syétem became ﬁully v
. / .
0] erational. The sensing nd report to PLATO III of the thirty terminal .

terconnections was reli hly accomplished in three seconds and the

sensing and reporting of the twenty—two dial settings was reliably accomplished L

- - ) i
} g . AR
. .
. - - . o

M . . ~ !
. ’ 4 B

.in less than one second.
' b f

The CGE—PLATO‘III interface hardware_had grown to oQccupy four rows of
an eighteen—inch relay rack ahd consisted- of about sixty 4" x' 6 1/2" integrated,
circuit boards, including'eight;dc powerbsupply»boards: No funds were
‘ 4auai1able for the CGE project,-but space'and materials“were furnished by.the S .
ComputerfBased Educational Research &aboratory in ‘the Engineering Research . ’ K
}Eboratory. Student participation in ‘the CGE project continued because of
their interest and they were ABle to earn limited academic credit for
special problems . o ’ | R

| CGERL efforts continued towards the following goals: \\\
1. Modifications of the logic hardware to interface with PLATO 1V,

*
soon to become operational.

. - .10

16 o




. . " . . . ’.
C 2. Reduction in tha,size and complexity of the CGE interface hardware.

3;: Improvement of the use of the CGE system in guiding students to
Voo learn, laboratory work. v ot

. ot / - N x
- Modificatiops of the CG PLATO interface were miade sof that it could be

k)

: operated with either PLATO III of PLATO IV. The AY terfac“

-with PLATO IV

" s

interfaie was permanently,modified to ope

are now located Communication\bnth the, central PLATO IV sy

was now egtablished OVer a.pair of telephone lin'

"/ telephone 1ines-terminate at PLATO in a site c

with/the central comput : over a high—sﬁged”li .

prqéiammed to receive signals from stations ar-a rate not. exceeding
O

five keys/second Thﬂ% materially s%owed CG operation. é;zre we had - .

-

in‘*three secpnds, a connection check now quired thirty ‘seconds: -This was
: /

'\an untenable situation and it justified a complete review of the-method of -
SN . . - > SR
operation.

ve ' : /

- -

-

Another aé&antageous ituation developed. In the spring of 1973,

' v *
-

salid-state switches becafme commercially available. Use of these 1ntegrated

[

17
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~

’
|

"A more sophisticated IC chip (Inselek LPS) became available duriqs the

summer of 1973 These IC chips provided a réliably uniform low resistAnce in

the "on position so that it became’ feasiﬁ}ejto replace the sixty magnetic o /

#

- reed relays'and associated multiplexing\chips used in the connection checker. /

Coniequently, with ‘the start of tha funding of the CGE project in the ©

N [y
€

) middle of l973 efforts were concentrat%d on a complete redesign, and ) /

reconstruction of the entire CGE—PLATO IV Interface hardware and software.

oo

Wlas Dowden Gunther Frank, Pa 1 Thyfault and Douglas Zanter, working

with Neal, accomplished this redesign,andfreconstruction. During this ,

reconstructionl terminal“deactivating relays were also installed for the

.

‘

/5/}1fteen‘ci5ﬁuit board terminals. One breakthrough was the‘incorporatibn of
— . - v N ’ ]
. a procedure/for‘checking\one terminal or dial at a ‘time, rather than -

< i automatically report1ng an entire series of _checks, of all dials or all terminals

-
w -L’ PR

“as a block’operation.. ThiS~amthod placed the burden on PLATO software for : :

ral memory and processing, and reduced the complexity of the hardware. ' <
DopglasAC ‘Dowden worked 6ut the entirely new software~routines ) ‘i ;{r.‘ v

b

required and Gunther»Frahk led the hardware redesign With this new system,»

v

o only 30 equivaIent keys need be sent to PLATO\for a complete connection )

7z

check, instead of the 150 equivalent keys previougly required . Cons’quently,

the time for a complete connection check by PLATO v was reduced fro about

thirty secondé to less than five seconds. FurthermoreL/the more, soph‘sticated

. ! ~ *

A hardware system occupied\)pace equivalent to only f C boards, instead of
the sixty IC bwaards fo ly used with the original s stem.

v The.reducti in volume of the CGE- hardware interface permitted in to be

»concealed‘and'ventilated in the rack'supporting thé‘experimentation ins“ruments

- and the separate relay rack was discarded. B ' . - :
: . : 4 - ‘ 5 .
O - T /
& v a
/ 12 ' .
/ ' y /
/ hd ’ ~ . 'v / /
/ / 18 ‘ ‘
/ L : 3
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. !

This entirely new CGE system interfaced with a new type PLATO LV console,

Serial No. 324, became fully.operational on 3 December 1973 as Station 7 27

L4

This practically completed the_hardware and software subroutines fof the = = /

CGE-PLATO IV Interface Logic System. Minor improvements or repairs continue = |

. . i - . .

. : ]
to be mﬁgé as needed. . .

Now,kthe major effort of ‘the CGERL group is directed towards testing,

-

‘evaluating, and 1mproving the insttuctlonal value of the CGE experimentation

n

\ 1essons.' . : ' e - ' '

a\‘
i




CHAPTER 2 - CGE,HARDWARE

2;0 List of CGE-PLATO Hardvare Items

The electronic laboratory equipment at the GGE-PLATO station is on loan

~

“from the Electrical Engineering Department of the University of Illinois at -

Urbana. The major items of equipment at the CGE~PLATO station, 1ncluding ‘the .

’

CGE—PLATO interface, are: - ~ . ‘

-

‘ltem No, * . ' - Item Name

CGE Logic,System ’
Front Interface Logic Board

1
. 2 Rear Interface Logic Board ’ o : |
_‘\‘ 3 ’-/) Relay Driver Board :
' 4 Connection-Check 36PDT Relay , o ¢
5 DC Logic Power Supplies . ‘ _
B . Rack-Mounted Instruments: o
-fll _ Scope (Analab Dual-Trace Scope Type llZO)
12 Plug~In (Analab Plug-In Type 700) , \
13 Function Generator (Exact +Type 251) I
.- 14 ' ‘Audio. Oscillator (HP Model 200AB) .
! oI5 ' »  Vacuum Tube Voltmeter (HP Model 400D)
- 16 DC Supply (Harrison Lab Model 865B) o "
17 " - . . Circuit- Board Panel-Socket
s = v . PLATO Terminal Connectors: : . o . ,
25 < ~ EXT ODT Cammector (PLATO comsole #324) ‘ .
26 ‘ EXT IN Connector (PLATO console #324). o '
: . : A T
. Experimentation Circuit Boards;. e '
31 '+ General ;Purpose Board ' o © )
: 32  Resistor Boardt .. . -
. 33 « “RC Board . T S T
34 . RL Board .+ _ Y L * Y
35 . Impedance.Board . . o '
- 36 . Two Port Network o . ¥
e 37 . Thevenin Board ' o . '
“38‘» o - - Superposition Board : '
‘2 l Modifications ‘of Laboratory Instruments and Circuit Boards for the- /
Sensing of Terminal Interconnections .
Internal to each rack—mounted electronic laboratoﬁy instxument-and‘
underneath. each circuit board, & sensing lead is extended from‘everyﬁterminal,‘
to be sensed. Each terminal sensor lead terminates on a pole of a
* Numbers 6-10, 18—24; and 27-30 are unassiéned. . ’ ‘ : L
’ . - Y ] ‘.\. .o ‘ ) '
R _ , . 14 . S ' n

< . . . . .
A - - 20 - e
3 v ‘ v - ~
. . . R
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The termi al—deactivating relaysafor thT circuit boards are on Item 3, the /

Relay. Driver: Board. . |

For the sensors of instrument terminals, the interior wiring to a sensed
terminal is con ected to the normally closed contact of a terminal—deactivating
relay, and//he terminal is connected to the associated relay pole. Hence, when
no Connection Check is in progress, the interior circuit connectiog’f”the
instrument terminal is closed and the instrument operates normally._

‘:The circuit board terminals are also connected‘tovnoles of terminal—v

deactivating,relays. However, the normally closed contacts of these terminal-

-

deactivating relays are left unconnected Therefore, when no Connection Check

'1is in progress, the circuit boérds -of the experimentation system operate normally.

.

' When an order from PLATO-causes thﬁ CGE interface to initiate a Connection

o Check all terminal—deactivating relays operate. First, eaCh circuit terminal;

- l o
connected to a relay pole is, disconnected from the normally closed termlnal—

deactivating relay contact, .and then connected'to the normally open terminal—

w : ; : .
deactivating relay contact. Each of the normally open contact of the terminal- .

" . deactivating relay'poles'are_wired tolpoles of the CC 36PDT relay, which at this

o

moment is unoperated.: Each of the normally closed contacts of the CC.relay are

~conne ted to ground through individual forty—-seven ohm resistors. Hence;

circuit—stored energy. In other words, the student 8 experimentation circuit'

the operation of the terminal-deactivation relays disconnegtg all instrument
N . VQ:, R - ‘ ‘ - . . . "
sources and circuits from the experimentation circuit, then grounds all
i

terminals of the experimentation circuit for.the purpose of dissipating all -

/n

is deenergized.

Al - f '
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The twenty-four, volt supply to the CC relay coil loops erially through
. ' * “
a pole and normally open contact on every terminal-dgactivazing relay. After

- ali terminal—deactivating relays haVe operated, the pa?h supplying twenty-four

‘volts’ to the cC relay coil| is closed and'that rélay op rates. This disconnects

all terminal sensors from ground through theinormally losed contacts of the
cC relay’and then connects all terminal sensors through'the normally open

* ! // b . . .

contacts of that relay to the inputs of the LO5's. This situation remains

until an EXT ¢ or DC signal is received from PLATO, or, if CC is noq

reactivated by PLATO within 5.5 seconds, the CGE system will clear 1 ‘

!

/automatically — first releasing the CC re\ay, then releasing all the

~

terminal—deactivating relay§5and returning the: experimentation circuit to

- [N

normal. V S ' .

_2 2 Modifications of Laboratory Instruments for\the Sensing_gf Dial Setting_
A

? Inside each instrument, for each instrume:t/dial whose angular position_

is“remotely sensed by the CGE Logic-System,'a afer potentiometer or .

-+

1“
twenty—four—position rotary switch has been installed and keyed to the dial

)

shaft., This wafer provides an ana%/g voltage proportional to the dial position.

. Linear potentiometers are used for sensing the positions of continuously )
/

\l $

variable /dials., Single—pole rotary switches with discrete positions uniformly

.

space”aﬁ 15° angularly are used for-sensing the positions of discréte—position
K

N dials, because every discrete—position dial on the rack-mounted exbérimentation'

1nstruments has twenty-four discrete positions or somevsubmultiple of,
twenty—four discrete positiens,Jnamely, twelve, six, or three. {

v - - .

The rotary: dial—position—sensing switches are made into potentiometers by//’

[}

-

-

connecting equal—resistance resistors between adJacent contacts. ' ﬂy(/
o - /
e /
All dial—position sensing potentiometers*(continuously or discretely

varying) have their initial end connected to the chassis ground and the

B .22




- . -,

| | | o i |
final or high end connected to + 5 volts dc through a trim resisgor. iThe trim
resistors and the intercontact resistors are designed to cause the n" ;

‘position of every dial to produce the same analog sensor voltage, TWe.totak
! . . { -

résistqnce o each tinuously yariable potentiometer’is about 23,060 ohms .
. For sensfﬁg tw -four discrete positions evenly spaced angularly,, one }
o ‘ { : R
o ‘ RSN
1,000 ohm resistor is connected between each pair of adjacent terminals of

_each twenty—four position rotary. switch ' _ o ‘F*

‘

The Analog—to—Digital Conversions of the thl_Sensor Voltages are 1lsted

14

in Figure 6. The Dial(Qgtting'Codes sensed,and storedﬁg;\PLATO for th
. . : -~
various settings of the twenty-two sensed dials are tabulated im Figure 7.

"
e

p , ..v . . | . /
Figure 6. Analog—to;Digital Conversions of_Dial Sensor Voltages.
~ o I AT
- Dial | "\Input to Pin 3, Input to Pin 23;_\\ ' Outpuu of ‘A/D Cogyerter
.Setting - SN72741, Sheet .7%. A/D Conv., Sheet 7% ./ Apnd‘Report to PLATO
’ / I - S f // Binary Letter
" 'Volts S Volts .~ Number Code.’
1 9. 469 S0 poeer a
2 ©.238 .781 - ppp1p b
v3 476 1.993 - gpg1l e
4 . 714 . 1.406 0 03109 o d
5 .952 1,719 R ¢¢1¢1 I e
6 .o LI 2,931 . ) 99119 N
7 .y *1.429\ 2,348 "‘ : ¢¢lll g
8 o 1.667 2.656 o ¢1¢¢¢ h =
9 QR\ 1.995 2.969 L, 01091 i
19 . 2,143 - 3.281 1910 SRS
11 , 2.381 ' 3.594 91011 Tk
.12 : 12,619 - L 3.996 . : ©oplige . 1
13 2.857 . . huo219 0 @111 mh,
14 3.995 4,513 PSS e’ n
15, 3.333 ‘ 4.844 : -, gLl o
16 - 3.571L 5.156 o ., 10000 p
17 3.809 5.469 " . 19901 q
18 - 4,947 - - 5,781 S 10010 r
19 g 4,286 X 6.094 C1pe11 s
20 . 4,524 6.406 . 19109’ t
21 T - 4,762 .- T - 6.719 19101 Cw
22 5. 009 o 7.931 o 19119 LV
, ‘ _ : V e
* See page 27. ﬂ © , L T
/ , » ' . : _

17

s 3 . . ' ',. o
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! Figure 7. Dial Setting Codes.

! -

"Letter Setting. - Letter Setting . Letter Sdtting '  Letter Setting /.
- PLUG-IN ' .* D4: B PREAMP FUNc~GENJ£ - . Dl4:- ATTENUATOR
~Dl: B VOLTS . “ -D7: A PREAMP ' . DI0: TRIGGER - 7(0C & DC ECCW)
D3: A VOLTS S ) . i " sQ. @ 1000 Hz |
. a ~AC: FCW 'a  INT .. FCW 7
a- mV FCW* b +AC. , v XT FCCW " 2. 6 + 1V FCCW
b " e as Y A b 92 PP
o™ " d -DC . " . D1l: TIQLIER e T127% 2
d d " e :-OFF - ' . : 146+ 1
e 20 " £ BALSET FCCW 4 .001 FCCW e 17 ¢ 2
£ 50 " - - b 01 £ .19 £ 2
g ;100 " - D5: SWEEP MODE f e )a.l g 20 + 1
h 200 '™ - o - d 1. " h 21 1
i 500 " VAR. LENGTH: e 10. i 22+ 1
3 1 v a’, ARM  FCW £ 100, R 23 & 17
k 2 "o b , MAN, o g -1000. FCW k= .24 %1
1 5 " N /AUTO . 1 125 1
m 10 'D12: |CYCLES/SEC. | n 25 41
n 20 (MULT P%IER = 10) N (26 £ 1
.0 50 J : N V{f 27 £ 1
P 100 a 9+ 3 F007 P 28 1
q 200 b 15 + 31 ] q 28 + 1
- c 19 2 - o) 'y 29+ 1
D2: TIME : Cd - 23 +°3 s 29 + 1 ‘
. . a LINE '~ FCW e - 28 + 2 t 30+ 1 o
a 10 us FCW . b |’ AC EXT/20 £ <32 %2 u 30 £ 1 g
b 20 " c DC lEXT-/ZO‘ g % 36+ 2 v 31 + 1 FCW
c 50 " . d AC EXT = h 141 +3 , : '
d 100 " e | DCEXT i 46 x 3'/ . D15: DC LEVEL
e '200 " £ AC INT j 50 % 2 (OC & D14 FCCW)
£ , 500 " g DC INT ‘ k 55 + 3 o . '
g <1l ms h OFF FCCW 1 ~ 60 + 3 a,b,c,d OFF - FceW
- h 2 " ] m =, 64 % . d - =571V :
i 5 " ) SCOPE n - 69 :/g' e -56 £ 1
j 10 " - ‘ “ , o 73 £72 £ -53 + 3
k * .20 " . D8: Y DISPLAY P . 76 + 3 g -48 + 3
1 50 " S , q 82 % 2 h ' et 3
m 00 " a. A FCCW r 87 +'3 i -39 + 73
n 200 " b’ B s 92 +3 - 3, -35 + 2
o . 500 " . c -A&B CHOP t . 96 % 27 k - =317+ 3%
P 1 s d A&B ALT’ u 1002 1 =27 £ 1
q 2 " e Avs. B FCW vy 102 +2 FCW - -24 *+ 2
r 5 " ) . , : n -20 * 3 -
s ,.10 " <. D9: X DISPLAY . D13: OUTPUT o =17 + 2
t ‘;“20 ~n ) L : . - P =14 + 2 -
u 50 " a - SWP x 5 FCW 4 SQUARE FCCW q. -13 1
v EXT C FCCW b~ - SWP c TRIANGLE r. 13 1 i
' : ‘e - EXT FCCW b - SINE s -10 + 3 ,
/ a . RAMP t 2+11 /
PPN | - b XS\INE FCW 30 + 17 ,
(H\ﬁij/ ‘ r _ o D v 56 + 11 ch-/
(', - * Fully Clock-wise v o ' L . ///

%  Fully Counter-clock-wise "
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Figute 7. Dial Setting Codes (cont,) - .
4 ‘ . T ) ’ = / ! :
Letter Setting . Letter Setting. . - Letter Setting
DC SUPPLY -~ * « D18:. CURRENT -: ° .-~ " D20:- BéﬁSE - g
D16: METER (SC & D17 FCW) . N o :
e e Y TR ~ a7 7 Foow
a VOLTS FCCW a | -.02.+.01 FCCW.. b =~ 10
v AMPS FCW b~ -0l t .01 - .c 100
S C-oL.e .02+ .02 'd . 200 FCW
. D17: VOLTAGE d .04 t .02 ) el LT
~{0c & D18 OFF) . ve .07,x .02 D21:" FREQUENCY /
v e £ S .10 ¢ (0C &.RANGE x 1) . /
a RET A S FCCW g’ .12 + .02 . v Rz . . )
o . ' " h .15 + .02 e A -
4 . c i 19 £ .02 b 19 + 1 ! 4
- F j 322 £ .02 c 2l 1l Lo
v .7. £ .1 FCW Tk .25 £ .02 “d - 22 + 1 ]
D17: AGE - = 10 .27 .02 e 2411 s
232'& ggg??ii; m .29 £ .02 f 25 + 2 i N
v : n c.32-% .02 g 28 2 ; .
a .7 % .7, FCCW 0 .35 %..02 h 3ix2 ) o
b 2.9+ 1.5 ° prc .38 .02 i T3 Ez [ T—
c 5.8+ 1.4 td s41 £-.02 joo 403 gl
d 8.6 + 1.5 r L .44 £..02 k 46 + 3
e . 11.3 % 1.3 S . ;46 .02 1 53 £ 4
£ 14,0 £ 1.5 € 49 .02 m 61 + 5
g 16,3 % 1.3 u - .51%:.02 n  71ie
h 18.8 + 1.3 Yo .53+ .02 . FCW. o 82 6 .
i 21.0 *+ 1.0 | ST > p . 9% t 6 y
j 23.0 + 1.0 - AUD. 0SC: . q 108 £ 8-
'k 25.5 + 1.5 - I it 122 + 8 .
. -1 28.0 + Lf0 - ] D19: AMPLITUDE . S—\ s . 140 = 10"
& 30,0 £ 1.0 {0 & 1000 Hz) t 160 £ 10
n o 32.3.:'L.3 Ce, . [ Vms u 185 +°'15 )
o 34,5 % 1.0 a. 1+1. FGW. v , 210 + 10 FCCW- -,
p 36.5 £:1.0 . - b2t 1 , . )
g 38.8 % 1.3 - ¢ 4l ©ovIw ,
* <. d 5%1 : . ‘o,
r ) [{;.3 + 1.3 7 +.1 D22‘ RAI(IGE :k . f"
s 43.3 + 1.3 ’e’ I Déc: . RANLE
t g 45.3'+ 1.3 f 8§+ 1. e Vrms—_31ne -
u  48.0 £ 1.5 g . 101 ‘a 001 FCCW -
v 50,0 £ 1.0 FCW b 122l b -003 .
: T i 13+ 1 c - .01 .
' - '/ 3 1;/;/1 d .03 :
D18: CURRENT - ? (17 : i_ e ,_M§  v .
(SC & D17 FCCW) /. : ! ’ -
T m 19/% 1 8 1,
a -.02 » .01 ‘Fcow - ° 20 £ 1 3
b -.01 £ .01 o 21 £ L 10 . )
c .01 * .01 23 £ 1 30 . e
d .03 ¢ .01 ‘ ¢ | 241 100 R
r 7 26 t1 300 FCW
- == S s 27 £ 1 n .
: 't 29 £ 1
\4 .03 .01 \FCW’ o 30 +°1 v .
, v 31+1 FCw — " .
Lo o . -
25 / o
P 3 19 : . ;_‘
// * . .




Anvaiternate“method is used for sensing'the positions,of-éwitchee on

. N |
‘circuit.boardsm' In those cases the switches simply change circuit connections, S

and terminals; of each switch are sensed like other circuit terminals, and the -

terminal.interconnections sensed by the Connection Check* reveal the switch

" . . - e 3 L e
.positions to PLATO. T - o ’ R . : -
¢ y v . - : -

2.3 Schemafic Diagrams of the CGE-PLATO Interface Hardwird ‘ ' .
‘The fiext ten sheets~of schematic'diagrams cover the CGEPPLATO intefface.
X, .- . . ‘
' hardware and are sepaﬁitelz_indexed as follpws._f"““ _‘ 1,‘. o
T _éniﬁ :.~‘ - ,i';J B ;‘f - - Sheet NQ}“
'CGE Input from PLATO Co ‘ o 'k... “j' . ‘ﬁ's} l"

- . R

.The-Connectiontqhecker‘ia“ S e T \\ii S 2
“ T ' - ST ‘ ‘ '

'The.ConnectegnTérminal Selectb;f : :‘v””r , ; ihn% “"' 3 .

: TheLCC Relay . . - 41“‘;”;?;: w; }J | | . :: “W

' ~$erminei’éenshrsh1 . o i -’13>' .'f~ B ._15 ‘ 5' : ‘ ) ,v
- Tetminal’Sensors-IL . : o - ,: o A6"

The.Dial Checker ' . ST B

b PR \

Dial Setting Sensars T ' : ' - 8
. CGE Output to PLATO - ° = = . . y e

Power Supplies
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2.4 Descriptions of’ Jmportant Hardware~Components ‘ IS

Throughout the CGE-PLATO Interface Logic ﬁystem, resistors, caqacitors,

- « 5 -

////jrand'diodes have been introduced to stabilize the operationv or prevent

transient effects that may damage the tntegrateﬂ'circuit components. - Every

//f o e

component used has been found necessary through practical experience with

. -
. .

the system., The’ last‘modification to ‘the hardware was made on 25 Ma

-

Rand no significant CGE hardware failures have occurred since that time.

As of April l974,'complete Connection Checks and complete Dial Checks have i C o

been erformed since 3 December 1973

-
- and reliability of the interface and enabled a tremendous reduction in the .
Inu ber and.size ‘of its discrete‘components. Therefore,‘it seems de51rable to | e
reproduce the manufacturer's descriptions of these compon?énts in thisd'report, o r
' as'follows;' . " | . .’ . S
» - ' . Comgonent ' o , o | Pages e |
. ) / Inselek £o2 SOS/MOS 8 Channel‘Multiplexer ’ : i 32-33 e
; . . Inselek LO5 Low-Resistance 8 Channel Multiple;er' - i 3&;3?
Aﬁé ‘.FC0nsverter - QA - . ﬂ"‘ 37-38 -
‘Servotron EE;szoo +5 v 'nc Supply- o | 39-40
LCD 2.15.200 £ 15 V DC Supply and L SR 3
.o LCD 1.5.1000 V DC Supply e - -2 T

”, .
. P
'




-.LO2
. l I= I - 'sOs/MOS -
I . ' 8 Channel Multlplexer

 GENERAL - DESCRIPTION Y

"The LO2 is an 8 channel multiplex swnch wnh _ o o 1o
output enable control and 1-out-of-eight decoder A 1 ' LA s
- included on the chip. Vastly superior characteristics .~ a h DIMENSIONS o1 -
are obtamed through the unique process of form- . IR S o on ‘[;71”
ng SOS/MOS transistors on an insulating substrate. ~ - , R & )
" The logic input lines of the LO2 can be used directly . ‘ : U k Sém ‘
with TTL logic levels with no level shifting interface - , e
required. The channel switching time is typically : ) o RZOJ
20 times faster, while power dissipation is only S 1 }-g?,?f LI S
ane tenth that for conventional P-MOS multiplexers. - ) )= T
. ; . ‘ k . -'. . 323 ‘.
FEATURES :
o TTL Compatible Input Logic Levds ‘ . ¥
* One-Out-Of-Eight Decoder on the Chip o R B
« High On-Off Ratio : R B -i,«-&w}&‘ i
o Output Enable Control! A - _ . . o0 5
e Fast Switching Time 50 ns e - o Ll -
« Low Power Dissipation ~ ° o o L
o Input Gate Prot:&mﬁ ) . . : ’ . . ‘
‘e Low Leakage Current SR : ' : -,
« o Zero Offset Voitage _ ’ ! .
* X5V Aralog Signal Ranqe : . ‘ o B . @
. APPLICATIONS o .- S ' : s L
r . . K . . .
* A/D ConvertersA o . n. : . ‘ R E PIN CONFIGURATION
¢ Data-Transmission Multiplexing : o : (16 Lead DIP) ~
» Signal Selectors . . :
. . . ".‘ . . " ) . .0 ) ‘ ) ;Q_E!: T~ 16 ko 22
. a o : ved 2 ) sl ?
. , — : o outrds P 14 pa 20 ,
2 ;gncnou‘nucnm ’ TRUTH TABLE : NCcha '_13 k> voo o
T e N : LOGIC INPUTS CHANNEL . " saq s 7 12f s,
Goaw Ty TrTY T S0 N
27 - 6
& i‘; ;.I A_I .L.I B ‘EI B Lv-@uuw'nul N. .: /: : : :’ Ny Ss 3 8 9f3Sq -
S A 0 b S 0 S S R _ ,
, . oW Out OV (6w ! GICOBIR L ‘ Yy X7 8 L M M S‘ ]
: L L ™ . Mo H H S, .
/ T T L B M oH s,
, 2 IR nuteut Team M M .H M S
K Wyt . X X X L OFF *
¢
)(! . 0 . . . . .
c0005 . . R ‘ : . ‘1272
. P ‘




ay

B . 4 . ) _ - ‘“ { ,_‘ -
. ABSOLUTE MAXIMUM RATINGS . . o REMENDED
- Suwly voltage Voo with respecuomosl positive supply voltagevs;ﬁ . -22vV . OPERATING VOLT%(/;§_/ -
. — T ‘ .. Ve = +5V 5% °
Control input voitages with respect to V. ‘ ‘ - ~-22Vv : Ss -
put voltag sbect o Va ‘ i L Vg, =-15Vi5%
Data input and output voltages with respect to Vs; AN - =22V o !
~ N , w i
/ : ' i oL T :
. Storage temperature  TA S . —65°C to +150°C S . .
- o i - ;s N 2 -
; g 5 — — ™ ]
°Operating temperature | TA R - B | 0°C to +75°C
o . [ .
ELECTRICAL CHARACTERISTICS (25°C) © Vg =50V, Vpp =15V, -50vV< Vouy <50V ‘ _ .
SYMBOL _CHARACTERISTICS - 1 MmN, TYP. | MAX. |UNITS . TEST CONDITIONS
. . 4 . ' ‘/) o Q /.v N .. ! Co '
. N Resi - . ) Zis0V. I - :
- j RON Data Channet “ON l?lesns:mee . 259 | 00 Vourt 50V, ouT ‘IOOuA:
{ ' ], | , :
Rope - Data Channel “OFFZ Resistance N B E- 30 |- . G Vout =0V. OE =0V, VIN. = 5V,
S Lo . Output Shunt Leakage Current 7, : . 50 200 | pa Vout =0V. OE =0V, Vijy=NC.’
I .. - A ~ . * .
Lo Data Input Shunt Leakage Current | | 100 | 500 | oA | v,y=-5V.0E=0V,Vgyr =NC.
V"_,-. s Logic Gate Inpyt “Low" Level : . ' 08
* ’ : VIH' ) Logic Gate input “High’" Level 3.2 . . . v - A ‘ : o «
O Channel Switching Time ] a5 | 70 |ns . FI1G. 1
" Ca " Output Capacitance N 8.5 oF Vour =5 V. 1= 1.0 MHz
‘ Cs _ Data input Capacitance ., | .| 2s | oF - ] VIN=SV.1=10MHz
. P o . " I+ Power Dissipation i ' i A ; 50 150 mw OE-0V . - ) . ‘,. .
. : ' o - : “
- o ' : - 5 . . / | v " L .
a4 B T Sl s _ 0 '
. P b— =0 Yy ) .
Fig. 1— SWITCHING TIME TEST CIRCWT - [ , s : . : .
- .o IV . s “ . ':‘*__—o'iuz p e . Ce
s - ! » ot ; G , ' . . ) o “ VS /"
' . ‘ onp —— —0 T o— [:—o ’ . o™
S . o : | o R
o . . : +5 —4 9 _ °'—‘L_—<_° . LOGIC INPUT .
B - v , " ’ GNp .‘ o
- . ' . +5 — ok C o—'l ——O . V|~ £ o e e
. ‘ P R . e ‘ ouTPUT
\ O .
p——2 . .. Vint 10%
. § T i ]
. ’ g ris=
¢ ' - ) ¢ .
. "The output transition time is a function of v L l * - R
‘extérnal R and C-and the Ron of the se- W oz g*. TFC
lected switch - . ‘ - - . R .
S . © . ’ F [ . . ) <. . ' .
» ) ) oo . . ‘ University Park Plaza <
N . ! = 743 Alexander Road .
: : : - . Princeton, New Jersey 08540 .
39 - Phone: (609) 452-2222 ‘
- " Cable Inselek

w

llll'll.l.l.l( .




; Lo 5 &
_ (6]
Low Resistance [T -
(o)
8 Channel Multlplexer £
‘m 4
.| o
- ‘ ) . . i . L 2- e
® I.ow On Reswtonce- , PIN CONFIGURAT{ON S-S
. o . ) ) T ‘ 0 /
15 Ohms ) - vl E
T R . Supply voitage Vgg (0] Vpp Supply-voitage ®
- . Address 20 [Z] 8] 22 Addiess
o D U 0 | M O d e: E ) Output enphie ?E ) 2% Addiess - m
Ouigut B [4] A - Owpul 1
Sl gle 8 /Dual 4 Chonnel A | St pur, o
o . Input Sy E S? Inpw ’ :-
. put Sg [7] O S triput (=]
. Fo St M 75 n S ' . i lnLu! S6 (L) L] S: Inzul i poes )
, = ' . T =)
| Chqnnel To Chanpel | - T ®
S - ' 3 i L. i - .
' . . -~ -
ﬁ TTL Compohble . | FUNCTION DIAGRAM =
: - b =
o Expondoble. o ‘ ; S Pem —E:’;j ©
: . ’ P S — 1 ’ -y
~ Outpot Enable Provided | - T INia -
’ 2 ’ o\ o S | . 0 i ] ADORESS _‘E—‘"‘ -
‘m‘rw o - : - -, ) - . vecooen — .
» GENERAL DESCRIPTION =~ : . C T o S S ' I DA
. ) 4 - - .. . .~ i N oF *—-—n"——-:_— b——_‘[::——-05.
,The LOS is a lptv:resistance 8-channel multiplex . ] *
switch with decoding and output-enable (chip e e -
. select) controls| Three-address input lines are de- i
- coded to select dne of the eight channels. Alter- ~ TRUT_'H TABLE SIS commterrn-| conmtearn
‘ /." natively, the most significant address line '(22) . S T o ’
' ' may. be connected to Vpp, thereby thanging the . RN N s
switch mode to dual 1-out-of-4. The remaining SRR s) [
~ address liffes (2' and 2°) then are decoded to N s ,
S select the desired pair of channels ' s C o .
- The TTL-compatible address and output-enable L Vo o 1 o h
" input buffers incorporate a'unique latch feature; - e T T .
‘ these jnput terminals retain their last logic state o T G 1) B -
-1 when'the input terminal is floated. ‘ » C 0 o
0PERAT|0N e .o PACKAGE OUTLINE __* - i "l i ’
. 1-out- of-8 Mode: Connect Output A to Output B. . iR j
., -Apply bmary address codes to the three address _ ) I
lines. . » , \
[ . ] x . I
‘Dual 1-out-of-4 Mode: Connect 23 address line ©ge o i
to Vpp supply. Apply binary cbdes to 2' and 29 ) j &y "J
I address lines. i L » ] T - T
¢ All switches are disconnected whenOutput Enable =] - %~ l“ | Do
I (OE) islow. . ‘ : - : .
i ~ coo23s - . ' _ R i n AUGUST 1973

"KC“VERS'TV PARK PLAZA e 743 ALEXANDER ROAD e FRINCETON e NEW JERSEY 0854-0, .

PAruntext provided by eric \“ ' ’ . 34 . 4 O .‘ ) . '




- ) o . . ' . , ‘ ." . - N : -
ABSOLUTE MAXIMUM RATINGS . , - . \\‘L o 5
I Supply voltage Vo with respect to most positive suppl¥f \)oltage Vgs -28v .
. Control input voltages with r)esp‘e’ct to Vgg | - =28V
Data mb(n and output voltages vW{respéct to Vgs ‘ T -28V
A - ~ v ] ’ P - -
3 \ - |Data (switch) currerit N . 50 mA RECOMMENDED
| B R 5 . OPERATING VOLTAGES
; Storage temperature Tp o : ) -65Cto+150°C ' o
; T * o T Vgg' = +5V £ 5%.
Opera&i-ng temperature Tn ‘ - 0Cto+75C Vpo.= —16 * 5%

1 electricity. To retain the inherent high impedance levels of the device, no protective circuitry is used at the out-
puts. Recommendations include use of.conductive foam or trays for out-of-circuit handling, grounding of
_soldering iron tips, and device removal o insertion only with power supplies turned off. Operators handling the

' - N . .

-~ < ¢ ) . )

“ , X - ' ’ ~ * ) . )

| CAUTIONt Care in-handling of this device is'mandatory to prevent damage to the outputs due to static
components during test or assembly shou

wear grounded wrist-straps.

+

— . : .- . { o
" ELECTRICAL CHARACTERISTICS (26°C) Vg =5.0V, 'Vop = —16V.  —5.0V < Vouy < 6.0V
LI L 1
u SYMédL‘: CHARACTERISTICS * min. | Tve. | max. | units TEST-CONDITIONS i
Ror‘q ' Da(g:\Chann.el ON’’ Resistance ' 15 '} 40 ‘ Q . VOQT = QV, '6\17 =1 mA ‘
ROF?‘ ) Da'ta‘Cha‘nnel “'(')F'F'f,-.:ﬁ'esistahce | 10. | 250 MS‘! /[ Vour= 0V, .OE SOV, Vi -5V
) ” Oult’put Shunt Lea“ka{gc Current 500 . pA // Vour = OV, OE =0V, V,, -NC
ULD‘ Data Inpui Shunt Leakage Current ' B I B 'S '//i Vin = =5V, OE =0V, Vg ,7 = N.C.]
"V, Control lnﬁut “Low’ Level Voo o8 | Vv //, . 'v l
Ven . 3| Control Input tHigh’’ Level - 3.2 " VSS V//; ) ~ l '
lee o Controt Laput Load Current ‘\, N 10 y# Ve =0V ‘ .
i lcr .- | Control Input Leakage Current R B ) _ “ % | . Vg =8V
Cange | Output Capacitance ' . &) | # Vour =5V, f=10MHz
C, -ﬁéta Input C‘apac.itance" . \ 8 . }/pF : 'V,N = SV;\ f = 1.0 MHz
Pé Po’wern bissipéiiOn ' - 150 400 /nW OE =0V .

- - £ :
‘« A transient current of maximum value - 1.6 mA occurs dufing a one to zero transition at /ih/lrput terminal.
N

. . ~
. . )
v o B l

4

_ SWITCHING CHARACTERISTICS (Fig. §) v
T vgg = BV ' , Voo = -1'55/ S T = 25°C - N
i . - : [ umrs 1 . -
, i N . PARAMETERS ) [MIN. Ve MAX UNITS | .
e Channel to channe! switching time . | ° . 75 N 150 n&‘ R
- - : e I “Enable to c‘hann'el switching time { ‘50 150 nS x
- ‘tDc N _Disa’b|e to channel s\m;chingtime . ( ) ; 75 150 ) nS "
4 L - i '[ .. T‘ / : ﬂ )
| 41 35 | , . \\ .

3




) v, )
P | e
ouTPUT ,
~V§ ‘ on )

. C .
—*.tlec l_- toc [
, OE7sbv ~ , ADDRESS STABLE oo
' | " FIGUREY - | -
. SWITCHING TESTS ’ ‘ R

, v | ' - .
3 ‘
\ 7 o Ta 325}95\\\/55'+5V VDD--IGV ’ \T/DD “ \T/SS
RON =WQU»TA) IIS "i 20 21 2% " 0E -
! . . \ Lo : . - N »
TN [ Sseme T T T
IOUT '0 ma . ouT, ] -— -
\\ \\< v .‘5 Sy 9S; 8°Sg
‘ ‘ ' . = W I Ol_lT - IOUT .
I : ,VIN%. , :
R \\> . ' “ [ -
' ‘.\;\\ %

- - VN - VOLTS

~ FJIGURE 2
TYPICAL ON RESlSTANCE VERSUS ANALOG-INPUT VOLTAGE
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ANALOG -0-DIGITAL
CONVERTER

ADC ECONOVERTER

,  SYSTEMS, INC. .

. ) , ' ‘ .
. b
. . ] ,
a v .\\ . ! ' . S
B N ‘20 KHz A/D CONVERTER FOR UNDER $30.00
. Datel Systems has échmved\o major .. ! ' i
-, breakthrough in Analog to Digital con- " FEATURES ' . . .
verter - dcsngn by use of a proprietary - . , e — 829 95 )
', measuremeht techmque and state-of the ’ O loweost ... Tt . single quantity
art packaging fabricapen. The Econo- O'Smaltsize ,,..> ...........%... 71.6cubicinghes
verter 1s completety self contaned na - O Low power consumption. . ... .... 0 7 watts
4 e ST, °
'z'ff';‘g,‘,‘”x“'a_’g?,"?“'c case  Tneasuring 0O Programmable input . .. ... .. ... ~. Unipolar or bipolar _
' ' O Fast'conversionrate . . .. ......... 20 KHz, 6 Bit resolution : .
Simphified operation, small size, and low O Self contained . . .... Simply apply D.C. power N
cost make this corwerter ideally suitet - Lo " PR
to OEM applications. Market areas in- o Ext;;llent long term stab\hty ------- $0.1%/year T
clude * avionics, automatic semi- O QE designed . .. ...l ~ Generous’ dlsoounts avallable 0
conductor ' test equipment, computer. - . . ' o v .
equipment, process control, geophysical | BLOCK DIAGRAM - ADC ECONOVERTER S
anstruments, medical electronic mstru\- ‘ PR A e ! . .
_ments/systems, - oceanographic, instru- . mm”@ | e : . ! o

- ments, data transmission or any require:
ment where high resolution is not of

’ . {OMPARATOR . l \/‘" ﬂ|:.vl|4
| ., . -
prnme importance. . ::3:,‘,:‘0(@—1'——1_ -J_rr]: l———‘ : W) i )

. * ! e Wi .
Econoverter 15 avallablek with six bit- . P s G ! e 0 ACONVERTER 'y“‘m"“ ’ *
resolution with a dlgmzmg speed of 50 T Avast . L . .
usec for a full scale input excursion and D R . H A . i ) oia
is proportionally faster. for less than full ronthot { i opore ,
scale inputs. Analog input voltage range . ! Counttn : | iy o
can be either unipolar (OV to +5V or OV : - Z i o " ' ")

? to HOV) or bipofar (+2.5V or +5V) by : " : H § - "
means of externally programming the N . X oare — = - o : . :
umit via pin strapping. Overall accuracy . . b ovocx CONTHOL LOGH ! = '

_is adjustable to *1/2 LSB. Output ant L1 | A
digital coding is straight binary’ for . Cor T _ ORI
unipolar inputs and offset binary for . S S PRSP [ ) T ’
bipolar inputs. _

N - 3
The E‘C‘;"‘;‘:e;"::' u;j“ adpustment Jres MECHANICAL DIMENSIONS INCHES (METRIC) INPUT/QUTPUT - | .

‘over an operating temperature rang ) : CONNECTIONS W
0° to +70°C and has a temperature O PINS
coefhcngnt of +100 ppm/°C with long’ ¢ 020 DIA N . PIN] . FUNCTION
terfn stability of +0.1%/year: All digital { Smm) Pl “lastem ! g:égef::ga:ﬂo

. inputs and outputs are compatible with | R e ol dpee e oBem! ; START conv:-m’L
standard TTL/DTL logic fevels. Input — 31 SUR 2 | 4 | INTERNAL CLOCK OUT
power: requirements are +6VDC @ 80 —— SR 1A$P¢(§:OE:ACH : (SERIAL OUTPUT)
ma, ¥15VDC @15 ma; and —15VDC @ — / , R H 5 JerT 1 BuT Ws6)
5m sioe[— ROTTOM | o 1150 6o 2007

a. ., ‘210?:)" VIEW] . VIEW . : 7 (81T 3 0UT ' L
cm, —_— - 944 — . 850 .
Econoverter s fu"v encapsulated and —. wéf— 780 g.;::;gﬁ: .
features dlf'a' in line pinning compati- L » . 0 [BIT6OUT ILSBI
bility, .100" grid pin spacing. ¥ — ‘ stz T me 17 | +5v POWER INPUT
AR ’“‘L e~~~ 7 b ;‘6501 18 | +15V POWER INPUT
! T 250 = 0" 19 | -15v POWER INPUT
A . .I (6. 4men) | 2000 {7.11cm) o - "[[20 | pOWER 8ROUND
— 37% (9.5mm) ) 21F.S. ADJUST
. 22 | ANALOG GROUND
s k J ) 23 | ANALOG INPUT 2
o . 4 3 L : , 24 | ANALOG INFUT 1

- .

474" '




i

'ORDERING INFORMATION - -

-~
-

MODEL — ADC ECONOVERTER

- m——— . — o -

N N
ELECTRICAL e .
inputy: - Performance:
Analog input voltage ANALOG ' Mutlctn ......... One part in 64.
o A VOLTAGE | .INPUT | JUMPER Linsarity . . . . . N . £ 1/2L88.
RANGE PIN PINS , . Fullscaleaccuracy ... .t1 LSB. .
. . . NOTE 1: The +15VDC power .
\ OV to +5V - 23 2; to % supply input is used as , .
2 10 20 | tha referanca voltage.
‘ OV to +10V 24 2210 23, Tharefora, tha F.S. vol-
. . 2 to 20" . t‘lg. i's dlr,hc_tlv';:ropor- '
o EE W D .. tignal to this voltage.
, 210 17 . NOTE 2: The full scala accuracy -
1§Y .24 [221023, can be improved by ax,,
o . ) : 2t 17 . tarnal trimming.
4 . To reduce tha F.S. vol-
input impedsnce -+« Input pin 23: 24K Ohms R — tage connact a trim re- .
‘Input pin 24: 4.2K Ohms ~ . sistor from pin 21 to pin
input overvoltage . . . . . 120V o . . \ . 18. e
Start of conversion . . . . 2V min. 10 5.6V max. ' . To incresse the F.S. vol-
. Positivg pulse with duration of 100 S - Isgeconmectatrimre.
nsec min. Rise and fall times <500 * «  Sistor from pin 21 to
nsec 5 pin 22. Trim'rasistor .
- Leading edge resets converter. - s ) Fang# 50K to 2 Meg.
. * Trailing edge initistes conversion. Long term stability . . X. t0.1%/year R
Loading: 2TTL loads Temperature cosfficient”} +100ppm/°C
Outputs: s Encodingtime . , . . .. . Min: 0.5 ysec (zlro scale)-
Parsllel output daté’ . . . . 6 panllol linés of dntl ‘hatd until L " Max: 60 ysec (full scala)
AN next conversion mmm.n:v"'"’ Readinigrate . . ... ... Up to 20,000 saml:lvln'/sqc f'or 1|u|l
. onyee s?h»bmpomona y fastar for less
N N 32.‘:%«?%??‘:’ av . » : an F.S. inputs, » - y
¢ == Input power « L
- 'F:ceh#m:t.glnlbb of driving up . n&tnmonu ...... +;gggg tg.gggg g 12 Mma max
. - E ma
OQutputtoding . . . . ... Stmghtvblr.wv (Upupoll_r inputh . + BVDC, 10. 25VDC @80 m.m ,:,:x
. Offset binary  (Bipolar input} !
End of conversion . . . . . Vout (“0") < +0.4Y dunng ' PHYSlCAL—ENVlRONMENTAL
. conversion
R R < ‘ v Qnt (1) >| +2 4\/ oonver Opon(lng mp. range. .0° 10 +70°C'
. . sion complete _RE® +85°C
. N Loading up to 6 TTL loads. Storage t.mp‘ rangs . ~B5°C 10 +85°C .
. s \ Romlu humidity . . . . . Up to 100% non-condensing
: . NOTE: End of'conversion output W "
. * . will remain at |005C 0" if ana- - Size ... .0 ... ..., 2Wx 2 !‘L x0.375"H \
: ) log input éxceeds the positive . Pins . ......... .. ...0020" round gold pl-ted 0. 250"
. v >+ fullscale voltage. e * long'min, v
. intarnal clock (smll - . Case material . .. .. . . . Black Diallyl Phthlhte per
output) . .. L. ... Pulse tnin, 50% duty cycle (TTL ' MIL-M-14, Qonvlrters fullVropmrable :
logic levelsh. Each negative transi- SO NoWeight L L. L L 4 0z. max.
. 1 Gonindicates ona count, upto - | "Mating Socket ™. .. ...  DILS2.2 Req'd. per module $5/pr L

_SYSTEMS, INC:

PRINTED IN US.A,

[mc o
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1020 TURNPIKE STREET, CANTON, MASS 02021
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TEL. (617) 828-8000 .

~ ‘UNIT PRICE ...$29.95¢a. - .
* - . ° - N
- )
- ‘x ——— N B e — P ] \
X - » .
0
- . UL SCAGE -
OUTPUT CODING FOR ECONOVERTER :
g ) :
ANALOG INPUT ANALOS INPUT . @ H L)
RANQE OrFSET .uunv RANOE STRAIONT SINARY . . h
(23v,r8) | .0 i (0 Tow 0V, FeY : i \J et '
. i L] i
+4.04 [ O I +95.04 ey . \ ¥ ( ‘_ ' .
+437 ~| (11100 +0.78 111900 b\ . "
4 ut
+3.78 111000 +7.50 t 10000 ' 3 n'v:nc( 2 ALl X f
242.90 110000 +8.00 Tooo0o00 ) i ‘
0.00 100000 +2.80°% 010000 | ' =
~ -2.80 01gQooo- +1.28 001000 108 seane ‘ | ) :
-3.73 001000 + 0.00 000000 ' | R .
L 1
437 000100 -, . ! |
: h
-4.08 00000+ i H L e L
- v . . . 1 AT 2%y oo 30 u e
- =8.00 000000 . - -1 5 . “,,.f CONVERVION tiNE ¢
. } A . .
* o~ N -
. » R [ TINSUT VOLTAGE VERSUS CONVENSION TiME .
B3 -

L 3

-

 PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE*

TWX: 7'10-348-0|13é) TELEX: 924461

4/74 Bulietin AECCT 15404

[




a ECONCHY ENCAPSULATED L S
wooL LETODC . JERVOTRON )
v REGULATED POWER SUPPLIES A

; .1CO‘RPORATI“ON

SERVOTRON'S EE SERIES of regulated power supplies was.de- - ' '
signed to ‘provide the “power fit" in performance, price and

verters, Function Modules and Operational Amplifiers..

" ‘WouLp vou BELIEVEM? -

Regulated (0 25%) dual and single outputs
Compact (2 X 2" x~.875") modular packagmg
Y " Priced at $12** in unit quantities . .

UNBELIEVABLE?. BUT TRUE!

" SREGIAL FEATURES: .
o $9.97°* (1K quanﬂues)

v

] .

- packaging for the new, low cost LED, MOS, TTL,-DTL, D-A Con- ' _ -

. e Short Circuit Protected
)  Protecte . .
- ~
e Miniature Size = \I
e No Derating Over Specificd Tempeniure Range ,\{ -
BRI A .
SPEC,IFICATIONS N . -
| ' MODEL" ’ essszoq " EE12D25 EE15D25
' ‘ 0#"!"" Vo'taue | - Vde 5 . o212 +15
~ Output Current mA 200° 25* 25*
Co Line (105-125 Vac) 25%"* -
Regulation — e e e
., Load (0-100%) 25%* ——— ——~
' Ripplk and Noise ‘mVrms 2°
Temperalure Coefflclent . /¢ . - .02% .
Warm Up Drift : hV . RN | _ .
t { F ' + 1% — .
Ou put Voltage To erance { mory sot) L . :

’ lnput,_Volta‘ge and F»requency

. = 105-12% Vac, 50-440 Hz

9
Operating Temperature

S _25w0+719C

ISP 4

v

e o i e i e

, Stt;rage Temperéture Y

Case Dimensiors {S }(votron SCs3 Outlme)

——— 2510 +85°C —74-0

L

 _~—_—;—2‘")<2")<.875"‘%—“1 D

* b s e i o o <

- y -,
Connectmg lnst?uctlons . SC-3A §C-38 / $Cc38 - .
Price - (199) $14.00 $12.0 $12.00 '
Price (1K) $11.75" . '$9.97 so g_ N
—————— T T —— T It —— - —— e e o T . ~
Q © *® Indicates mucmtmspaciﬁclhom. - **For Dual Output Models. - C J .
ERIC. A\~ O N o J
o - . B . - 4 5 . . . R : 4. o
39 .. Data Sheet EE-7150 .

4 i
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* OUTLINE D!MENSlONS - CONNECTING INSTRUCTIONS v
" SERVOTBON SC — 3 OUTLINE ) '
: { SINGLE'QUTPUT MODELS
) , ‘{ SERVOTRON SC-3A
CONNECTING INSTRUCTIONS R
. ars
. k PIN 1. scinput v o
T * T T "2 acinput -
! nore ! 3. —Vdc output . \
3 e 4.  No connection N
180 ~= ! l——.nso j~——.\so——] 5. _+Vde butput . ‘
: t e T — s M )
A L ' ! DUAL OUTPUT MODELS \
. | SERVOTRON SC-38
L P00 — CONN»ECTING INSTRUCTIONS * ’
) l PIN 1. ) a¢ input :
- L
l, ol 2 ac input -
50 A ; ] L ‘3.~ —Vde output
R (s30 ' L * . 4  Common.’ i
. - BOTTOM VIEW x 5 +Vdc output . ) <
NOTE: , . x
- - 1. FIVE PINS .046 DIA. x .250 LG. MIN 1 e
. —
’ OPTIONS:  (Add as suffix to part number), o ) .
RN e/ : o
: ‘ E Input, -200 to 240 Vac, 50 to 440 Hz'
‘) ’ ($2.00 additional charge, 199) o
- / . : . : * U )
o s ORDERING INFORMATION: G ‘
. . Prices are F.0.B. Haverhill, Mass. Terms remittance must includé $1.00 for‘tran?f\\ N )
are net 30 days to accounts that have portation- cost.  Orders of less than ' . i
established credit with Servotron, Orders $25 without accompanymg remittarice e
of less than $25 with "accompanying will be shlpped ‘c.op.. :
L . - \'\‘ .
\A
L . N k'\‘
N ° Iy “\‘ -

M

SERVOTRON = -

CORPORATION
P.0. BOX 292 HAVERHILL, MASSACHUSETTS 01830 [ ] TELEPHONE (617) 374-0777

0 46
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QUTLINE DIMENSIONS
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- 32

o3 Fig. 3

EUCRERTEN
INNE IS G0 340 L 10 0P v

A, A N
stin,

“

CONNECTING INSTRUCTIONS
SINGLE OUTPUTS DUAL OUTPUTS
PIN 1 ACm PIN ACn . L.

? ACin ACin
3 Vdcout ~Vde gut
4 Nn Connection Common *
§ +Vdc out ) tVdc out
6 High Isolation
*§* Option only

[ -SSR Ry

n“’““'\ls See Page 11 Far Detans

[mc._.‘;

Aruitoxt provided by Eic:

-~ R
L
RIS

CRCLITE, ™NC

MAVIRIMLL MARS

LOW COST

d Series

o sQ
. P74
DPS

LCD

INFATURE POWER SUPPLY SERIES

WITH BETAER THAN AVERAGE REGULATION

INPUT VOLTAGE AND FREQUENCY :
105 to 125 Vac ~ 50 to 440 Hz

RIPPLE AND NOISE (PARD):

TmVrms

TEMPERATURE COEFFICIENT:
0.02%/°C-typical

OUTPUT VOLTAGE TOLERANCE
Factory set at 1% (fixed)

OPERATING TEMPERATURE RANGE:
—25°C 10 +71°C

STORAGE TEMPERATURE RANGE:
~25°C 'to +85°C o

L OUTPUT OUTPUT

MODEL  y6) TAGE  CURRENT -

NO Vde mA
»

5Q1.5.20 T s 200
$Q2.12.3 £12 + 30
5Q02.12.50 +12 + 50 .
$Q2.15.30 +15 + 30
502.15.50 £15 + 50 -
P741°50055 5 500
P741.1012 £12 +100
P741-1015 £15 +100
DPS1.5.1000 5 1000
+CD1.5.500 5 500
LCD1.5.1000 5 1000
LCD2.6.50 16 + 50
LCD2.12.100, +12 $160
LCD2.12.200 12 £200
LCD2.15.25 18 + 25
LCD2.15.50 +15 + 50
LCD2.15.100  +15 £100
LCD2.15.200 15

1200

48

Other Models Available Upon Request.

ya

® SHORT CIRCUIT PROTECTED  _
® NO DERATING UP THRU +71°C

® COMPACT SIZE |

® ECONOMICALLY PRICED

. ® FLEXIBLE MOUNTING PINS -

.
’

*©w
t S ~-
REGULATION  PACKAGE UNIT
LINE LOAD SIZE PRICES
. % % fig. 1-9
'H 1
025 025 1 $19.95
025 025 1 19.95
025 025 . 1 8.95
025 025 1 19.95
0.25 0.25 1 . 28.95
* 0.20 0.20 2 $29.95
020 - 020 2 39,95
020 - 020 » 2 33.95
0.50 0.50 - 38 $29.95
020 020 3A $37.95
020 020 aB 49.95
020 0.20 3A 43.00 .
020 . 020 3A 45,00
020 020 3B 59,95
020 020 3A .19.95
020 020 3A 35.00
020 020 3A -45.00
"0.20 38 59.95

0.20

B
,
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2.5 Item Wirigg:Records and Parts Lists s

: The wiring lists and parts for the CGE~PLATO Interface Items, listed ;nf

‘Section 2.0 above, are reproduced on the folluwing pages. v -
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CGE-LOGIC BRD - FRONT P - 1
Item Name : W ' v Item No,
Part: 1 44-Cogtact Vector Plugbord Receptacle Type R-644 ($2.62) .
| pate 1 March 74 J,F.Neal ' .
Connected Item This 1Item ' Connected Item ' This Item |
Use | No. | Pin | Cable Wire | Term | Chip | |Use | No. ' Pin | Cable Wire | Term Chip
GRD | Chassis | a | [Ws |5 |1 | I
‘ : . 72741 +5 ’ . N ' "“ y . .
-5 5 4 | ew ) | B |, Fit.| 5 | 2 |Red (Brn) 2 .
NC | I c | {n.c. ‘ 3 |
R E ' : - — : — |7%0%
NC | - D | | [PATA|25 | 1 |Red (B1K) 4 | B/1
| - ' ' T ' 7404
{NC , E | CLK{25 | 2 |Grn (Blk) 1 5 | B/3
| c —t. 1= - . 730
NC — F - WE |25 | 3 |wh (Blk) A/l
= Inc | H || nc O R R
x| || |3 || ne R 8 .
NC | - k1 N S P 9 .
| T |- 1 10 T
INc _ NC : . s
. _ 72741 A - T C
+15( 5 | 5 | Red (Blu) | M | 7 Ne | - : 1 :
CGE . 74123) [ T 12
Ready|26 |10 | Red (Blk) | N [c/12 | |Nc * '
I {7450 | {ov.f | |- 13
2 26 [ 1 |ora@ik) | P a6 |[FLr.l5 |3 [Bea(Rd-Brm)|. .=° | -}
” ) %50 POLE , 74123
2' 126" | 2 | Yel (Blk) | R |B/8 |fc5 | 4 | 36 |[Yel (Red) 14 | B/2
2 (26 | 3 | 81w 10 | 5 | ap A 15 [41l
B waABtI 1 s Imse |jcr | 37 { ¢ [Red (Yel) > /12 .
27126 | 4 | wn(mm) | T |c/8 +5 , | ] 16
; ; < 1450 - v — | LOZ
2 |26 | 5. | wh (Blk) u {c/6 | P10 |13 |3 [Blu 17 | B/10
Test T 7406 | [T [ . L02 :
pie|28 | 7 | Brm (BIK) | ¢ an12 b11 |13 | 4 fora | 18 |gq
‘ _ ' 102 ' ' L02
|p16 |16 |[,3 | Red | W fe12 jp12 13 |5 _lera . 19 | /8
. ' ' ‘ “[Lo2 ' 1 .1 : 5 LOZ~
17 |16 | 4 | Ora X C/11 | P13 13" | 6 [crey SR Y.
T ] 7 [z ' _ 4y | T02
D18 {16 | 5 | Grn Y dc/i0 | p1s 13 |7 Bk B/6
N.O. — |05 |. 4, 102
T30 | 4 | 30 | Red (Brn) |. 2 |D/6 P15 [13 [ 8 ph _“c.)B/5,
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) . 4 S
CGE LOGIC BOARD - BACK - 2.
- Item Name ) . Ttem No,
PART:. 1 44-CONTACT VECTOR PLUGBORD RECEPTACLE TYPE R-644
Date 4 DEC. 73 By JPN ‘ ,
- Connected Item This l'tem Connected Item This' Item
Use | No. | Pin | Cable Wire | Term | Chip | |Use | No. Pdn | Cable Wire | Term | Chip
¥ ~ LO . “ LO5D -
NC A | 14 NC 1 3
, 7 ‘g |LO2B ' C , [L02A
D8 |11 | 2 BRN ‘ 12 [ {p1 {12 | 3 WH 11
; _ TOZB ‘ _JLOZ&
D9 |11 | 3 BLU C 11 D2 | 12 | .4 GRAY - 3 |10
o , Lo2c’ ‘ - 4 [Lo2a
D19 |14 | 3 GRAY D1y p3 | 12| 5 RED/GN : 9
. T _[ozC , — 0ZA
D20 | 14 4 WH E 8 D4 | 12 | 6 RED/YEL 5 8,
— — [ I » \ L0ZA
D21 |14 |5 vio Fo|y D5 | 12 | 7 rep/BLK | © | 7.,
; "LO2C™ - 1.O2A
D22 (15 | 3 GRN H 6 D6 | 12 | 8 "TAN 7 | s
: - i mo. ) 5 . |ose g g [Lo2a
C|T15 | 4 15 | “YEL (RED) 5 D7 | 12 | 12 YEL - ° 5.
’ N.O.}| . 'LO5C N.O. . ‘ LO5A
T16 | 4 | 16| REp (yEL)| K |12 f{m | 4 |1 |BRN (BK) | 9 |11
: N.O. . 1’.' LO5C N.O. | ‘ 10 [LO5A
T17 | 4 | 17 | RED (BLU)| 11 T2 | 4 | 2 | BLK (BRN) J10
' N.O. . LosC | | - -~ [N.0. | , 1 ... [LosA
118 | 4 | 18 | BLU (RED)| M | 10 3| 4|3 |ora ) | L] 9
T[N 0. . LO5C IN.0. ] .1, [osa
119 | 4 | 19| wi (erw) | N o ! |Te | 4 |4 |BLK (ORA) | ° 8
N.0. ~ |Lo5C —|N.0 ‘ ) LO5A
T20 | 4 | 20 GRN (WH) | P 8 |15 4 | 5 | RED (WH) 13 |- 7
: ." .N.O. - o LQSC ' NoOo . ) . LOSA
T21 | 4 | 21 | RED (ORA)| R 7 6 | 4|6 |wH(RED): | 14 | 6
| N.O. | ]rosc IELSE DR B T2
It22 { &4 | 22| ora ®ED)| S | s T7 4 {7 | RED (BLK) | 15 [ 5
N.0. ‘ LO3C N.0, |- ) 058 |
123 | 4 | 23°| BLU (GRV)| ‘T 5, ™ | 4|8 |BLK (RED) | 16 |12
, N.0.| LO5D | - |n.o. - L.O5B
1264 | 4 | 24| oy xR)| U |12 |'f19 | 4 {9 |Bk W) | .17 |11 ]
| N.0. ; T |LO5D ._ N.O. ) — [LO5B
125 4 | 25| Bw )| v |11 ||me| 4 |10 |wH (BLK) | 18 |10
1 - IN.o. ‘ 1 LOSD v N.O. L05B
126 | 4 | 26 | -BLK (BLU)| W | 10 T11] 4 {11 |orN (BLK) | 19 [
No. - |/ |wsD — [N-0. EO5B |
T27 | 4| 27 | YEL (BLK)| X 9 T12| & |12, | BLK (GRw) [~ -20 | 8
N.O. | : LO5D 1 sl 1 5y [osB
128 | 4 | 28 | BLk/(YEL)| Y 8 T13| 4 |13 | RED (GRN) 7
‘ .0. —[Lo5D N0, [ 57 0SB
T29 | 4 | 29 | BRN (RED)| Z 7. | | T4| 4 |14 | GRN (RED) 6
45 ' o




' PARTS LAYOUT.
- CHIP.SIDE"- -

PART: 1 412" X 62" Vactor 838 WE-IGN IC Board. . .
30 16 pin’ D.1.P. sockets

o 2 Adjustable POT. “
. | ) v’/jm_’-—_—‘\-d .

o , | ® “eoar0t . Q|-

Trg ee ' ~[oz . ’ "y
v S . br2no
. : R I (it

pLosA' hL%B' p cosc’ E.osb"

[ : kLOSA | ;:Losa th'sc qub

- prozal b ioze ”>‘Lozc_ h Lo2D

pom ’
- 7478 h 7411 & , 7402
[]

braizze|  praizac|  Braizao praezs)

p 7408 ' h7404 7419 B 7450C

mlm >'7404—B| 74504 h74508

S -
. ‘L ‘ '
O (rem L
\ AN 4 ' S22 -
' : SEE ITEM 2 LAYOU :

" CHIP ELEMENTS o .
74123C 741238 74123A ' . )
—r— —t— :

. &
€ 14 6 14 6 14 +5VDC -
& 15 14 13 12 0 0 9

© ¢ 92 ¢ 9 o o o

" chipside | HHHHH._ Rt ¢ Rz c2

of RC 1236 [104_|6.84F] 104 |.Ol4F.
socket 74123¢ | 10k |.O1uF | 104 |.OInF
741230 | 224 | .OluF | 224 |6.8,F

N
741230  74123C 741238
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* ’ ’ s, . ’ . X c . . - ' ¥ A
RELAY DRIVER BOARD ° o e N ,
Item Name . ' .7 ’ Item No, .
Date 4 DEC. 73 By JPN o . .-
7 - ---Connected Item | This Item . .Connected Item "This Item
F‘ . . ‘Av . - ] -
- ﬁse.. ' No. | Pin-|-Cable Wire | Term | Chip | |Use .Nci’.#,a Pin . @Q})}éﬁe Wire | Term | Chip
AC |5 | 8 - _ A | Al 51 7 I I 2
ccz [12 {14 (1478 | N Y AR
24V |13A | 8 |15/8 *16/8 . B GND. |.. . T B .
cel | . _ ‘ cer| |- ” I
5v |1° |15 7|RED {YEL) c 24v{-12 | 13 | BLU 3 o ‘
lvv |4 |POLE| -~ ' 4 s, N
LU R R P D . {1 | 17 / PINK SR N t
POLE} . T N B .
T2 |4 2 “lwH B , T2 |17 | 2 | W, -5 | .
, | POLE . B 1 , . 6 ‘
113 {4 | 3 |BLK/wH d T3 |.17 | 3.{ GRAY
7 T b ‘ » = : - . —— K - . )
T4 |4 | 4. {BLU/BLK H | | T4 ’ 17, 4 vio \TD
POLE[ ~ . 3 , ' T | R
T5 |4 5 |ORA/BLK ' ‘ 1T5 | 17 5 BLK
"POLE[, - - - ' 1 .
T6. |4 | 6 |GRN/WH . K . ||T6 |17 6 | YEL : 9
POLE ) 1. ) " ) _ . ' - . - T 2
7 |4 7 |GRN/BLK 7| Lj*, T7 | 17 7 | BRN 10
: POLE| (. : . _
8 |4 8% RED/wH . | M | 8 | 17 | 8 | BLU M
. PoLE ———t : — -
9 |4 | 9 |BLU/WR N ClTe. {17 | 9 | Tam
B POLE 1 T . N R .
T10 | 4 10 {GRN - P Sl lTi0y 17 10 | eRN 13
| PoLE[ " * 1 A N
i (4 | u |ee/ek [ or |0 | |maf 17 Ay crv/RED ™" 14
2 [ ?LE I s* N I | 15 )
Ti2 |4 | (12 |WH/BLK T12)| 17 | A2 -| YEL/RED \
| |PoLE] . R /- C |\
T13 |4 | 13 |BLU T L ’ \ 16 ’
_ TPOLE] 1 _ . \ R :
T14 | 4 14 |BLK - v - TI4| 17} 14 BLK/RED 17
, POLE , ' ‘ ~ R R
T15 | 4 15 {oR -~ V. -~ 215} 17 | 15 ORA 18
. g - A > ] : CC3¥ / " |
S ' W P24V 13A} 9 | SLATE 19 ‘
N X * | nc 20 '
l'a/\ - -
. CONTRPLLED COIL| . - i ,
GRD | 4 | 2 |RED (BLK) ¥ -t Ne . 21
cC ~ | POLE] . i 2 : ' o |22
LATCH 4 | 31 | BLK (RED) ' , NC _ T




Item 3. .
15 October 1973 N
) RELAY DRIVER BOARD PARTS LIST .
o . 7 T
\ 1 Vector No. 3662:6.5" x 4,5" Plugboard 3
. o . > ' ) ’ . o
1" Vector RG644 PC Receptacle coe o B | .
1 RCA 2N2270 Transistor |
1 Int. Rect. IR 18DB2A F.W. Rectifier . e
/ﬁ. 500 Q, 1 watt, 5% resistor ' ‘ : . ' .
1 Int. Rect. IN270 Diode Wy ‘ o R
1. 3 uF ‘capaditor v - . o o
1 11.5/25.2 V transformer .. . % e ' ' v
1 Sigina 62R2-24. V Relay . P ' "i o - JRRE
. ' ‘ v / » “
' 5 Sigma 62R4-24 V Relay . : .
1 Sigma AD-22 Relay Socket : S o
5 Sigma AD-24 Relay Socket - L S v
1, ON-OFF power switth with pilot lamﬁ
/ '-\"\ o
N . ‘ - 4 , ‘e
- 4 ,
o N
4 . ;
! s ‘ ‘._ ! Al
* 3 \‘ \_' ‘\
i N |
\ 'y i ‘ . »
i - s o ¢ N
N.m’.:‘ Q\;‘ - b
N S
. - . N ~
.k" * T 5 o \
. O‘. v » ) c
| _ AN
49 ® b ™




BESA Y . - '—ﬁv——\—
____. _CC RELAY - POLES & COIL | Y
-~ Item Name ¢ ’ - Itcw No,
S o T : " SHEET 1 OF 3
Datel MAR 74 By JPN N , '
« |~ " Counccted Ttem . | This Ttem * Connected Iten Jhis Iten |
Use'| No. | Pin .Cable Wire | Term ) JUse | No. | Pin | Cable Wire ’Pcrm '
It23 |{13a | 5 | By’ 23 R IRE D | RED 1
26 (134 | ;7. V10 | 24 2 [3-|E fww, 7| 2}
LR _ - :
T25 |16 | 7 |wm b 95 | T3.!3 | F | BLK/WH 3
fr26 {16 | 6 |BRN - 26 |4 |3 |w® [Busek [ 4
127 J14 | 6 |RED .1 27 | {153 |3 |omasmx  |. 5 |.
T28 |14 | 7 |BLK 28 | [|té *|3. |k |emnfm .| 6.,
Pt e . —..."-—- ——— > - ol ‘ N . ’ - - “
T29 |15 6 | BLK L 20 7 |3 '} L | GRN/BLK 7 N
T30 {15 | 7 |RED " | 3 T8 |3 | M | RED/wH 8
LATCH 3 8 |BLK (RED) | 31 | -9 |3 |'N [Bwmwm | 9 ;
I [ BE R | “_\' 32 | T10 |3 ? |GRN 10
- ’ 33 1|mw {3 | r | rep/BLk nm | .
" 34 2 |3 |s | wsk 12
- 35 33 fr (B ] 13
ccs (17|14 |vEL 36 T14 |3 U |BIK 14 | -
T15 |3 vV | or 15 |
RELAY COIL o | ffe |12 |9 |vm 16 |, -
ccé | 16 | 9 | GRN 1 | 1It17 {12 | 10 | cRray 17 1
CNTRY} | ' _ 4 _ . R
JeRD |. 3 | Y | mED (BLK)| 2 | T8 {12 | 11 | ora " 18
» B -~ omo a1 [wm 19
- //“"‘\"
' Yy 120 134 |2 [emv 7| 20
* | : - T&'UA 3| RED 2L |
. y v(—~' - - ri : -M -
B I R IR N | 22 |13 | 4.jora . 22 | |




_ CC RELAY¥ +« N.C. CONTACTS . ) L
L , - Item Name - Item No.
] Date | MAR 74 - By JPN. .
- Connected Item This Item Connected Item | This ‘Iten
" Use | No. | Pin | Cable Wire | Term | Use | No. | Pin | Cable Wire | Term
. GRD 479 . | 23 GRD | | 4@ 1
) . . . 24 ) I \' - ) . 2
) ‘ . | - ¢ 25 ‘. - - 3
. k ol ‘ * 26 : | ” B IR B |
: L'y ® : . 27 ' - * M i V ' ‘ 5
28 RE ‘ 4. | 6
_ _ Lo 29 o | 24 ‘ _ . 7
‘ \ v |-l v el 3 R | .
- L3 N L ~ 3 - ’ ) . 3
- . 31 ' : -9
M - - ) 32 Y v“ i ‘10'
H 33 » . [ ) > . . 11 ! .
S 34 | | i 12
7 I : : 35 _ ‘ 13 .
~ cﬁ?ﬁs . : )
GRD a e oo ‘ T
. R0 | 36 | 1 | 14
\ : .
\ V4 : : , . ,
- ’ ~ ' - . i )
.. \ u o 16
.‘.”h \ . .
: ) . < - 17
. N 4 ‘ | 118
f’“ 1 N | 19
) L : 1. 20
] ) . ’ i, ) ) 21 .- .
oo . b . . N - - 22 "
VAR \A .
Q Each N.C. CONTACT No..1-30 is connected through a 47Q, ¥W. resistor *#
EMC to Chassis Ground. - 57 - -




: A o e - o
CC RELAY - N.O. CONTACTS L 4 -
v Item Name . ‘ ' #~  TI1tem No. ‘

, ‘ SHEET 3 OF 3
Date I MAR 73 By JPN

o Connected Item ° This JItem = Connected Item This Item -
. |Use|No. | Pin | Cable Wire | Term| . |+|Use | No. | Pin | Cable Wire | Term"
- G/ 3 oo . » ) . ' . /\. ' N
- T23 {2 | T | BLU (GRN) | »3. ™ (210 \Bn\(m() 1.
. {T26 2 [.u | RN (xmR) | 24 | TZ/ 2 |16 | BLK %"”?
52 | v | 8w e | 5 | |{mN2 |11 | oraay| 5
T26 |2 | W | BLK (BLU) | 26 | |T6 |2 |12 | BLK (ORA) |- 4|
Colm2r )2 x| ven gy | 27 | 75 |2 |13 | ReD ) | 5
28 |2 | Y CBLK (YEL) | 28 | T6 |2 |14 | WH (RED) | 6 }
T29 /2/ |°& | BRN. (RED) 29 T7 | 2. |15 | RED (BLK) |
T30 |1 2. | rReD (BRN) | 30 | |2 |16 | Bk (RED) | 8 -
CHASKIS | 1. | -
| f 31| 1912 |17 | BLR(WH) | 9 ’
i 32 | |mol2 |18 | wn (Br) | 10
A3 : y — ~
R 1 .33 T2 .| 19 | orw (BLR) | 1r
' 3 {m2f2 |20 | BLK (GrW) | 12 )
™ = @ - - ‘. ; 4 . ] . ., - .
) ek S350 2’*"”1‘13 2 1 214_,;*»~»FED“.‘(:GBN) 17713 of | *:~
+sv| 1|1 | B - 3¢ | TI4| 2 | 22 .| GRN (RED) | 14
m5(2 | J | VEL (RED)| 15
‘ T16| 2 K | RED (YEL) | 16
. : - TI7{2 | L°| RED (BLU) | 17 |
o o ~ | {mel 2 | M | sw-rED) b 13
, ol 2 | n | wmm | D
. / 120{ 2. | P | GRN (éﬁ) 200 |
2112 | R- {;;D (ORA) |~ 21
. 1 , ; A . *‘Tzz.]/zv S |ORA (RED) | . 22
- 52 58 \ v




) Item &
o - CC RELAY PARTS LIST . o
-1 36PDT T-Bar Type 801 Electll:onic'COntrols No. 36C24
) 2 65 1k, 1/4 watt, 5% resistors (36.+ 29) '
l. '
. cw 5 © - RN
B . i o . -i» ) ~
o - . B &‘ - / ‘ ‘ ' -
. » . / y
. +
- - &
q
‘ . - f .
. . n , .
i) ’ [} ’ , .
N . .». .
LY .




CG; PQWER SuPPL/V Assmggz

Item Name R

Date 10 Dec 13

Bs? G.F,

Rear: END GB(

°  Jv

NG

Cosimon

, Lcn:l.f.wév,.
" (+5@18)

. Item No, ‘

>N . ‘
‘ Connected Item This Item

Use | No. | Pin | Cable Wire | Term |

+ 9V - ! 1/ . 1

=SV | T .

pre| | A 2

ov | ~

are| 112 . 3
| SEL] |18 | - 4

27 I Y 5

CHAFs IS i

G l f 6

2R . X
AR 7
25,21 ~

A . .3  A 8

r SR
. o. e
'\' Ac AMcC

‘9

Ogmemd/o&'blzﬁv /‘\.

e vep 216,308 o

trisve .u)

ssnwnu/ EEFS&’V
(+5 €Loar).

TE@ o0 verrs ~Froal . ..
= . .

@ 485 VorTS FeoaT .

s % 3 [
? oo
+ISv -15¢
o @
tinM'ﬂl

@ .

-Isvne

1PV RL

25,2 VAMS -

“wite

1s vac @ Go TS é')‘(%

Gong ,@'

CHJ ;,If GNP




N ST N ks
. . . « o < 4 /
N . .
; .

. JBNeaw - . SCoPE - CRT T7EM
- 4 Nov 13 R AnaL4aB. /1 Dz/AL TRACE ‘Scm.r)
’ Cer MoPlFch'rloN c/‘/fMﬁ/rc T .
DIAL SENsiNe:* -/, /
. Vrrcu‘nome-re'gs_'___,. CoN.” . - /7 o
: N\ WHITE. LY . ORA - b
N — It | - @f—ﬁ'.,&’
) i . BlWE N2  lisrN | | B\ ,
Y DispLAY () | —2 Dp¢
8LU.. C 2 D7

X sy . ;| fe—SREEN () 2

) | -
/ ﬂmrﬂexm. 17- Zoa‘m %Py Prc ’/ - - ’
/'_ o : /7'3// -0/ CAB/.E Ceamer | o “ 1

f;# .s:/v.sws X DISFL/I}' F(/AFCT/oH PIAL PosiTon ;

] - OAK 5£me:$ F 3-pisttion, 1- POLé A/ayseoz-rwe Ty PE
RoTARY 5WIT’<H u//?r'ek. ' '

2 /%_Q. P M/ .5'% REsisTOLS. (ztrn'an/ C&/‘/I}?C‘fs)
/) R 'é.m Yz W TR A”e-s/s 7o,e(5c1wm ST ‘conmer ¥ +5‘10

' /‘—’;,z"- SFNs) NG Y Vlsﬂ.d)’ Fw\/cwa»l - DIAL Pa.srr/a/\/ :

[  Oak Segries F, .5' ~post 710N, | ~PoLE, NowSHOR -;/Ms TrPE
- ROTARY SWIT<H WAFERL, o v J

4 LW, 59 Resisrors (oersss cenitrcrs) |
/) Ro sl )/Q.W 77«%7 Rex1sTo0R (PETWEEN LAST Coici” Pit=5 Vi

-~

* Item Numbers 6~10 are unusigned. : C ,
P o 5 /-/' ' = o / L
~ A \ - 6 1 - I p A ’ e Ny
¥ ' - . '< ' . /"/'




JPNeas
- ,?é Sep 73 .

Sc‘df’£ PLl/GIN |
44A/AL AB 7‘7/’5 TJoo PLAIG - A/)

CITEm 15

CG—E MODIF1cATION., S(’HE’/&MWC )
CONNE€TION Sawsut/ G’ uy .
N ' /"\\ .
Reurv: Siama 4POT-247 . (ensee B
. ) %\o:' cm;u-alo' : * T -
- o ’J_ ;m L N YFL. fove 16 . ‘ _1 _
AINPUT 6“ 7GRN . »lh . ) .. @ Tlé
- 10 ;_amf ' ol omovp GRAY FPorg 1T , .
. B NpUT v o 'W';’Ji _' _ —®) 117 _
. N 4» ° P 1 ORAA ?OLE '8. T
3 (& — ) TI¥
- e ol B @l_g aLU-‘ 3@ cc /
CC SieNaL [\!" e ‘ .
- ' 5!.?; S
DIAL SEHIiNG : . , ‘ A
Rep J/zLL | RED /i@ Py
Gize e | |
B YoLTS W (1223 '3@. D)
TIME GEN L Dt i 6R4Y 3.5\ .
| _ G ' @ 0z
P RN I o REP/GR y -
Avors e -H2) D3
M e | 6 |Relyal ]
D FReANr Tz % — 2z, D¥ - -
SweEw 8Ly | . m/e K¢, 2 DS
. ) » ' | _r R‘) . .
TRIGsER e (2E T Lz D
Bl . @/z YEL 5‘1( . D7

Tt HREAMP




ANALAB TYPE 700 PLUG-IN MODIFICATION PARTS “d/)
1 Amphenol 17-10150 15 éin Connector”™ - . T ‘. |

Conqeetion—Sensing Parts:
1 cable #79'CC

"' ‘Sigma 4PDT-24 V Relay -

-

e .
) 1 Sigma AD-24 Relay Socket w
1 relay-mounting bracket . T L :
'\, Dial-Sensing Parts: ' ;
1 Cable #79 ' R - T
1 Amphenol 17-10150 15 pin Connector
"B Volts" and "A Volts," each: L. L - : )
. . AN
- 1 Centralab Series 4000, 17-position, l-pole, shortin /éype . /4/
_ rotary switch o, %1\ ;’“\/' :

16 1 ko, 1/4 watt, 5% resistors

1 5k, 1/4 watt trim resistor

"TIME":

! 1 Centralab Series 4000 22—position, l—pole, shorting type
' rotary switch o ;

21 1 kR, 1/4 watt, 5% resistors

A PREAMP" and "B PREAMP," each

1 Oak Series F, 6-position, l—pole;'pon—shorting type roeary switch r
5 5.6 k@, 1/4 watt,rSZ resietets - .
) 1 100 kb, 1/4 watt trim'resietbr V | )
"TRIGGER .SOURCE"':
1 Oak Series F, 8—position l—pole non—shorting type retary switch

7 5.6°kQ, 1/4 watt, 5% resi%tors

"1 100 k@, 1/4 watt trim resister

63 - .




Y . )
A
"SWEEP MODE": _ . . o
] , ‘ . '
N 1 Oak Series F, 6-position, l-pole non-shorting type rotary switch
5°5.,6 k@, 1/4 watt, 5% resistors
L} - * .
1 100 k@, 1/4 watt trim .resistor . .
. » ‘ )i' . .
I R s .
‘. " ‘e
‘ ” -
. . A
.. N
‘ . ‘- - -
- - * - v .
’ * . \
- ¢ B .
4 -
- ¢ ! oo
. ‘X - ~ .
. .. N N 3
* AN
’ 1
JO v - a4, \




PNEje - o FUNCTION"  GENER e L
2Zecri7s D L - |
, ‘ CCE MOPIFICATION SCHEMATIC

DsL Sewsine:

o PoTeniCMHeTERS | g
S - ' Corng=ToR

~ : AELE - ,
WH_ /. dviol - 16

TRIGCER | _‘*_'} L Reo_ N 3 BLUl TN pie

-/VV:LT/I.’L)EK R PNE D\ % ORA 18N ST
| Bk (2) -+

. ;: o . \‘

ovrryT 1T 2 Bud @, “ 6  _ferart T .wD 3

- ATTEN.

DcLEveL -, ' T3 GRN (5 2 AN 22 nis

) ‘ N .
. Bkl \'/" ' ! \J




VP New
2é Sgr 73

" CONNECTION SENSING:

4

A'rw S

'n M [3A N

c6E MoBIFI CATioN 's_eﬂfmﬂ; |

£x,4<7'25/ f%’c r/m/ @E‘MzM‘v RI

6REY |

BRN

/ aﬁﬂ*
' g.‘f . I
. .S/GMA ézﬁ‘f 24 #z ' *
KA @Lﬂiﬁ/"“(&"ﬁ?’:" \ ¢ | I
b M,’ * 3——:"[‘7&——1 ' \/3B AL BB @) Taz
R oo ‘ ] g L . . .
- B A T3 A |
- ‘GUTPMT' N ?“‘ = (/3A\,.\( But: Pauza® 743
| 7x0e u'r LYY s el & N
{/ 9 . m | 7 vl Puztey g,
L fff vio 15 Ne—| - :
— :_/L .




- ‘ ’ . -

'\‘\ . .. T .. . /
FUNCTION GENERATOR EXACT MODEL 251 MODIFICATION PARTS
. ; ¢ T \ . ) . . - A < o, f‘

Dial Sensing Parts:

1 Amphenol 17-20090 9-pin Conmnector (Top, Right)

L

For "TRIGGER": o | -

4

1. ?A;60 switch wafer (2 positions: ground and +(?TI“V)- B
///For "MULTIPLIER":  ° .° LT

‘1  PA-60 switch wafer _ ,
-'6 1 kQ, 1/4 watt, 5% nes%étors o e
s : v

1 15 ke, 1/4 watt, 5% trim resistor

~ . For "CYCLES/SEC":
L ‘ . » . . ‘ . Lo .
1 3-sections IRS-CTC potentiometer: ' 30 kq, 20 kQ, 25 k@ trim resistor
For "OUTPUT": S
1" PA-60 switch wafer: 3 -1 k and 1 18 kQ trim resistors -
. : R . e - 7
For "ATTENUATOR": ‘

1 Ohmit Dual 100 ke Potentiometer . -
! . For "DC.LEVEL": : ' o
1 Mallory RU-54 T353 3—sectionv?ot§£t10méterr 1 FP14R, 1 US43, and
" 18SL45 S ' ‘ : o
g . B .
Connection~Sensing Parts:
1 cable #81CC. , s .
‘ 1 Amphenc¥’17-20090 9-pin-Connector (Bottom, Right) -~
- © 2. Sigmd 4PDT-24 V relays.. . )
_) 2 $igm$ AD—24‘relay sockets ' )
‘ay.mounting bracket’ ﬁ' 4 .
[4

61

67
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| , " IEm 4
- J.P Neae . HP 20048 AP ascu.LATbk'

- Roer 73 Cci—' Mak?/f' ATION SCHEMATIC

- ‘\.

Co/vwfc TION . Sn/s ING: o \

Siama 4PDT- 24 v. .
! Reeay °

- OUTPUT- R,

- Ourpur-L7. B

[} BLK --  :—}/6{2 N :g;RNI'

' \BRN  _ ‘uf/b .8 WH

.\\\

,P’/AL S’E’N.SIMG. - ‘ e I /

. WaFers R
| — () ="

. ' ) . R ~ . . - ‘. G ) .
PLITUDE 1™ R (-3 ERY ¥

| KANG.E& :

FREQUENCY *

'x/ |




' \/l Amphenol® 17-20090 9-pin Connector
& CQﬂ M R

o« L]
»- - -
. @
+ v
. -
’ v .
» P
o
. . ]
. © - .
\ \ . P .
o ! 2 -

» - “* K t . - D | .
., HP 200AB AUDIO "OSCILLATOR RODIFICATION PARTS
. IR |

 ctioﬁ-Sensing‘PPrté£ . L
. N s | P4 . ./,'
1 \e@flg.#s?cc Lo I o
N | Sigﬁ% 4PDT-24 V Relay . - . ‘ L ”. y ’.//
1 Sigma AD-24 Relay'Sogket ‘ .

-1 relay-mouﬂtingwbz;cketv U/ }
x:Dial-Positisn-Sensing Parts: ) ‘~ ;// -
"AMPLITUDE," {ilé e o

1 Ohmice«Ai Dﬁal 25.kﬂ;fot€ntihﬁetgéf/ﬁ' IR v’%

v /o T\
"RANGE," D20 e \

. o » ) .
1.- Centralab AD, 6-posjtion, l-pole shorting switch

.
3 1.5 k@, 1/4 watt, 5% resistorg: -
A e 4
1 100 k@ trim resistor :
g : - ) X o .
"FREQUENCY," D21 . % - - . -
' ’ ~ 5/ - e - - .
o . o o \\\_\\\ V,
* . 'l .Ohmite AB 25 ki~Potentigmeter N

/ =
-
)
-~ - 1 4
A}
e
. / AY
L . N
.
‘I
. a
'Y
.
. N
i -
: "
g - )
7 ‘69
. [ \ -
.o
' . !
-y
. ». 63 \
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64

N
Equipment .Wire Connector
Dial - - ID# Pin # Color . _ Pin
- <‘@MPL1TUDE D19 3 gray D-19
- ' 2 )
¥ . L} '
: : READING UP ' -, READING DOWN
3 . 0.+ 100% 100 »~ 0% !

"POSITION * VOLTAGE ' VOLTAGE - LETTER
‘LABEL . *  READING _.* > READING . CODE
0.% 1.1Q Lo 1.10 A c
5. . "1.11 1.15 c

RS (' EE © - 1.53 v 1.58 d
15, - - 1.92 1,99 . £
20. . 2.33 2.40 8
25. ( 2,66 - 2.73 h
v 30, 2,98 = ’ 3.02 i i
© 35, . - 3.26 . 3.38 3
40, ! 3.63 . 3.67 k
45, 3.95 . 4.02 1,
*50. 4.31 . . 437 -m
55, 4.67 4.78 ‘0
60. - - 5.08 5.12° -+ . p
65. 5.43 5.45 q ,
70. 5.76 ! 5.84 r
75, 6.10 ' 6.12 8
80. ~ 6.41 6.48 - t
85. - . 6.79 6.84 o u
90. - 7.13 7.21 v’
95, ° 7.44 7:53 v
100. 7.62 7 7.62 v
. . ‘- % ; '
‘ ; "' Equipment Wire - Position  Voltage Letter’
e o Pin # ,  Color Label = '’ Reading Code
RANGE D20 4 white %200 2,03 £
' %100 1372 .{ e
) . x10 1.4% ' )4
. x1lg 1.10. ¢
[ . N '
. %, : © A




o . tITEM/5
Joree - _ HP#00D " VTV
Joa & CGE MODIFICATION SCHEMATIG a
. \- l
CONNESTION SEM§/N G: .- |
3i6pmm HEOT-ZHV < {
. RELAY - .
i o~ 'e . , . (
. P ,:@\ |
INEUT "9 . BLK | Poreld @ 729
' L INT, 3 . ‘
ovrrr @—0 i . 7 R | Pue o 3 g,
. U )
. Ié\/.'lé 3
-'& , ’ 3 IQ‘ | ' . - .
- -—’./_,6 : vf;L. ':;'5/ 5 GRA'/ _ Y "
- BLK l:;f .4- WH‘I . ‘,:‘_7_
SV 7V B a?’v " B(3) oy
& |
DIAL SN SING ’
_ . .WAFWE'K o | ' O .
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] . [ 'I'P;

. i

tpt

N HP 400D MODIFICATION PARTS. : S N
i) ' , R

1 Amphenof\17-20090 9-pin Connector

Connection—Sensing Parts: . A : BENRY

1 cable #84cCC A . L

1 Sigma 4PDT=2% Relay .

1l Sigma AD-24 Relay Socket

At relay-m&unt%ng bracket ; r o
- Dial-Position-Sensing Parts:
"RANGE," D22° ) - o ' . ' )
'; : 1 Centralab AD, 23-position, l-pole shorting switgh'PA-AOOO "
‘ . Roa
™ 11 1 kQ, 1/4 watt, 5% resiqpors
1 20 kR ‘trdn resistor - =
| S
¢ \ .
h Y
™~ ~ ‘ - [
, b .
‘“ . -
b | \‘\\\ N ) - E:
N - ”
x\\ . . :
. , ) 7 2 N N N S
4 “ ‘ | 9
¥ 66




-

- : B - I7EM /b R
G PN © D HARRiSON 658 DC SUPFLy T .
NYocr 73 ' | : ' |

= o ceE MODIFICATION SCHEMATIC '
: E r - ” ! |
CONNECTION SENSING
' S16Ma 4PDT-24 - IR o

- - Recay. S . |

I "5 ‘4,,,;,‘1T L ) T

. . ,4‘0R3 A :.-‘/’(7:" . , » :
+-0uTP4,’T-.,{9——/. 7 . oRA @ 7 _|wH | P25 @ .

8 8RN o

- . . . o 20 ’ ) 8RN _ . » “ , . v
. | ._L!L - ‘ 1\ e P . .
. ‘,;‘QUOTP_UT ; T el A?FAI (8) é BRN z5 D 724

(4

"

/3 R 1 | |
. L] BLU ? d GRNU Gl
( . e)——— (B cey
L ' Z |
g

| LK ENE

., GRY -~ & . gepl 8 ’ |
. —e— _ 3 =z4v

P1AL SENSINS _ L

-

~WAFER

. vO/—I-/\"\E RN

g - bt a, .
N . ‘-.’.’ . ’.~1: ‘_l' .
\\ \-‘T’“ o A" 1- . o ;(‘

N R A




HARRISON 8658 DC SUPPLY -MODIFICGATION®PARTS )
s ’ . ) .

1 Amphenol 17-20090 9-pin Connector

.fConnection-Sensing Parts: . . . ‘ -ty o
1. Cable #85CC o / ‘ T S o
.1 Sigma 4PDT-24 V Relay _ : U

i“Sigma AD-24 Relay Socket

1 reiay-mqunting bracket“

- . - -

) Dial-Pdsition—Sensiné Parts: o - : ; . - -
MMETER," D16 ' ‘ : . -
. . . 3 ' -
\\\ ' . l Centralab AD, 4-position, lhpole shortlng switch . 7

-

3 1 5 k2, 1/4. watt 5% resistors

1 100 k9 trim resistor

"VOLTAGE, "i017 o , Co ’
v . N , -
1 Ohmite AB Dual 25 kQ Poteﬁfiometer (1 18 used for dial position sensor,
the other is used for Power Supply voltage control)

"CURRERR," D18 L

N 1 Ohmite AB Dual 25 kQ Potentiometer (1 is used:for'dial position éensbr,“
' the other is used for Power Supply current control) . °

. g
o / o .
S0 D

e

74 ., . | . . s




ﬂ/oms\ C‘/RCU/T Bonfw socxzr /s TTEM 17
XV4 P/{ ( oN &n’awaﬂr-ﬂfmé /?mm‘l.) :

Bir7s L/57', | -
] Awewener * /7- /0150 kmrmw 97-91-0/ a)xg

; C‘MMP AND [ T-527 .Lo<KiNG AssemBLY. ’~. , -
\ 2! 15 "".22 Au’é STRARDED - WIR E CABLE . "
!\ " N ~ , .
' WRIMNG _‘Dm&p,m: S B
SxusoRs ~ Soeker fows  Came P Cﬁébg‘ Ca{rdccr;p I 7EM)
il @ —— _ Pug _3). |
I O
S o GeAY R
m. /T3 \ @2 ’ @
. T*-, rv. M v - I7 * L . » . y,a . . . 7,3
I IR () —. . 23)

v G B 23

o~ o 12,
T @ - » 3
/0. ,@,a o GRN_ . I3@
/ —_— @ GRN/RED . . 43)
‘ | ‘_' N ] - ) ’I’ . ’ /é-‘ t.
for Uess (PR 3
T (- _sulesp 5
o Tt (17— &4 1% 5)




. 5 . / .
EXT OUT From PLATO ' _ : © 25%
< Item Name ' ’ _ f'ltem,No.,
Date 4 DEC 73 By JPN N : . ,
) , , o » . Connected Item This Item
¢ Use | No. | Pin | Cable Wire| Term
- S N  patal1 |4 B
N T ak |y | s : .2
R ‘ o - [WORD . '
R A | END| 1 6 | . _ 3
e N S Y S
\ © L )
. > " . .
. : A E
/ A1 | oA ©
\
. : ' A 7
7 M \ ) 8 )
9

PARTS :
6' of #22 AWG 3 Twisted-Pair Cable
3 . : . , . L
1 Connector for J26 PLATO Console Socket - i
. "-\;. . ;‘{‘
g:"g'gf' Kl - > ~
' . . \ ,,,,,,,,, e .
4 . . h
- b; }
* Item Numbers 18-24 are unassigned.

~ L 7% |
ERIC ST 00 . S

¢ . . . _ . ] ) "y i




e . * -

EXT IN TO PLATO

-

' o "~ Item Name 4
‘pDate 4 DEC 73 By JPN ) - .
K Connected Item This Item . Connected Item | This Item
Use | No. | Pin | Cable Wire | Term |use | No. | Pin,| Cable Wire[ Term| ..
‘ Tsp - —T
_ GND| 1 | A | RED (BLU) | 23 _ 00| 1 | P .| ora (BLK) |1
. NC / | 24 - 01 |1 | R | YEL (BLK) | 2
—_— 2z ‘ ‘- i . — v -
# : : . 02 {1 s BLU (BLK) 3
= A R — . .
S e L | 03| 1 | T | GRN (BLK) 4
. — T )
y 04| 1 | U | wH (BLK) 5 o
| . NC ) 6.'.
- ‘ TEST : LT -
' ~ BITI 1 | V BRN (RED) .| -
» ) 8
. \ Ne- :
” g L - NC ' 1 9 /\
1. ' ‘ CGE ' < ~\\1_0/ ~
a ' ~ |fmo¥ | 1 | N |[RED(BLK) |TFV | \
. < Y
‘ NC “ - 11
NC S 12 -
. o . | je® | 1} A | BLK (ORA) |- 173
"l 1| A | BLK (YEL) | g4
: - o | : | 2 | A | BLK (BLU) | ;s
. T _ " |1 | A | BLK (GRN) | 4,
: ' wo L A | Bk oom) | 177
‘ _. ‘v | 1| A | RED (ORA) | 4
q | " |1 | a | RED (BRN) | 197}
\‘ ] " | 1| A |RD (YEL)]| 20°
\\\ 1 e a ’1
- . o cm 1 | o | Bk (RED) | 2%
_ » N . ‘o o

* PARTS: 6" of #22 AWG, 15 Twisted-pair cable (§ pair not used)
- 1 Connector for J26 PLATO Consol% r??Ck t

\




. Y

e § Nov. 73 GENERAL PURPOSE * - CIRCUIT BOARD ' ITEM ._3_14%. T
. 3 4 5 « .
*\
6 7 S8 9 10
! .
Z n - rn - - _ 15
" :
y ~
Pin|  Cable Wire Color : - |Pinl_-  Cable Wire Color_ .
-\'1- YEL o L g s 19 |
» h T2 | . 10 TAN ' T10
NP . S 1 wa/ReD TI1 -
. p® - . . . '» . . 11 3 i , —
sl om0 w - g R - - T12
\‘, 5 . BLK V A TS . . o . . 13 '-v- .
Ve | wwsern - | iqa | RED/BIK T14 _
7 WH/BLU i R ¥ e I .1'5 RED/GRN L \'1'15
\ WH/BLK - . - T8 - . <
8 TS s J‘\v ST : ' .
P AR’I‘,S . ' . \. ‘ . ’ R N "' -J‘ : R , % \‘ P
. . |
. . I "
1 Micari:a uBoard 8"L x 5"w x'lz“T . - . . -
4 Brass spacer %" Dia. x 1"L with machine screw bumpers <
14 Johnson.111-104 6<way green ginding posts c . oo |
. 1 Amphendl 17-20150 Flug, 17—311-01 Calbe clamp - ", ~
: 3'15 Pr.. #22 AWG Cable - ' L
. ) & : . i 72 78 . ¢ " e - ¢
‘\ [KC * Item Numb-ra 27-30 are unassigned. = . o




y PNear . ITEM NAME | {""},ITEM No. 32

Date "# Apg T/ Resistor BPeaRp .Sheet | of | ‘shects.
I _ e
,A T ’ . 5—0 n |
/.i'- . (onrx P(VIPOHM z/? z;k 40 No o;“ , T-78, 25wW).
. [ o . | .‘ -,@h, . | /bo/n | )
: . A . 0
. 30— — ¥
: (omm-rs pivIP HM "2)0 - zm-‘f-a h/o. 0_91:8 T 15”’)
S | . . 250 n. L . o
5 0O AN - O 6
‘ \ oM iTe prown pEYL NO. 1TRS | T-23, 12 W)
/ ‘ . * )
‘y// . : X
70 QO ¢
) . : - i JO©
Y.Cﬁ. g (oHMn’e 9 N Pth N®. 17386, T—,zs 12 ) C
. -/
Cable Connector Amphenol 17-311-01 w1th latches. “ ‘, o
Pin| .Cable Wire Color Pin| - Gable Wire Color
. .y . -
1 BLACK/ BLUE . 9|  eResH
‘ -1 — 3 '
2 Bl—Ack./WHrrG' . ' o 10 | RED,?- -7
3| az.uz I o :
4 WHITE - o he ] I
N ) BRoWN o s . /
. N . -~ . - ,J ;K . - . ) /
6 YeELeow . , 14 NI B
kR 5'LACJC/C:BEEV ' - ' . /
8 BLack/ RED |
- .
PARTS: I MrcarTa Bopgp 8L xI W A"T
H Bzﬁs.s SP@cE& Yepirx 1L w/ BIMERS |
10 Jagks Type R7HJ {

/ ﬂMPﬁ'EA/l’/_ /7-Ro150 Fervse ¥ )7-30-0/ CAELE LRMI.

ERIC «'3 15rR #22 AWG (A BLE - 79 -
e & OnMITE. ﬁésﬁ‘-rM’s sHoWN ﬂewi ‘73 . T
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- ) . o °
Y

v ‘ )

S . | »
By _TLPNea ITEM NAME ITEMNO. 33 |
- Date__zmdehz- > KC. 50AKP n-ﬂSBeet_j_Laof__!_ aheet;.
(2KD.2W, %) (@ ow,.,Fz.wV/o?p)a
— ¢~ -
R 100 £
’R'c 5o/zzp aw |

R

: - e
o g . / -~ % <
L7 B
- Cable Conn ctor: Amphenol 11;-311 01 thh latches ¢ #‘Tyﬂ 274 J J;CK-S
vy 7 ' / . X
Pin| Cabl& Wire Color I B :‘ i Pin " Cable Wn'e Color
1 ‘ h _
}—KEE/\/ 'D/ | 9 Lo >

11

12




JEN._.

CIRCUIT BOARD

Datc_

APK g

. ITEM NoO. 34

AL BoARD ) \l Ceee

\\Sheét A _of / sheets.

INDUCTOR o
Cownts MP-206-2358
- a#p0 mH

k‘z.us 70R ¢
.930017- =

YW

2‘ .

IPin Cabl

e WireFC.ol,or Pin}’ Cézb}e Wire Color

Rep-

L

Bepwﬂ

T2

T’ ‘ :', ‘ ] 'm;, N 9 ‘L

10

YE‘U—A»‘V »

L

7

73

11

3 . ./ ," ‘

_BLUE /'/J | T"i "',-\YIZ

o h3

6

1%

15

\,\ngfr . =

- {?)A"-T

: ) MicarsA A:v//?D 5'1-/\' f”l/t/x /"T
Y- Mcpile - ScRIBW Bumlczqcs AN D 40}/!* /"/_ ﬁr?l’s Srpmesrs
Y Type 278 T JACKS :

/ Kté(&/‘bﬂ 3560—@ /”

- 75

51

. . B
o :




~

By vF A/erhz
‘ B
4 Ave U

ITEM NO

” ) . |
. e,
L
.

ITEM NAME.’
I MFﬁDleCE Bifgo " sheet 1 et 4 sheets.

e

Date

.

R Y
Pin Cable ere Color ‘ 5, )
. *
i R | A . o _/' : . o
ol S fgo : ,® ‘
2 szow:\/ R
3 YeEriow .
g ) P ~
. ' ’ ' | v, . _—
4 LB L 12 . R
- . » L '\"a . i " - . ) ; .,
! . rul te . N ’ ’ » ‘ . N tl v . . . :
7 5 1 . G ’Zéﬁ/\/ R ) ) 13 c. ) T .
6 ; W**/T; S S 13 AT |
P — “%ﬁ . - , ’ v - —— o ——— — ) . e ‘
N ETLIN oo X "\J‘ . 15 A.). . /[' K/VF-D . o
R S . A Ll e ¥ s . e .
8 _ R ' ~ -t !
o 7 . ) ’ ’ ) ] 'v ,. A
/ "fl./ 5 \(/ & B o ¥ » - '
o’ \<) FE /5 4 b 2 : l s
oy : .
. \ o , ‘ \ .
., 76 | . -
. - s e



émcunj BOARD

TWﬂ FPORT /\/Emfaﬂt

I

N/

ITEM NO. 36

'She.e't / of__l_ sheets.

/3

H
CDQ

t

y e \ B e
| £ Revo - T Y NE
\ . g v ¢ . ]\<V :
&’\ Co / ’ b
- s v [N . ¥
20- : o}
. 4
>, )
15in| * C,able W:re Color ' Pin Cable Wire Color
,,l L /'\[D T/ 9 /
3 Bfeou/n/ T2 ol -7 e
Yewow T3 3 ' - -
'3 LA 11 ,
a| BE # 12
@ N , - ) ' s
5 - GRreeN . 75 | [\ 13 ,
N [ .
™ i " N
16 | J : 14 ~
: I | 3
7|« 7 15 . A ,
R - - - !
8 ' | ; A

1/ MACtnNE - SCREwW  EBUMrtn's mvp 4 LA X / ") BRISss mef:x

. / /)’/’[
. o RisrsToRk
L

-

~ .',"s 15 yo R

s

2 RpT R

R4 T ks

Rove <2, 2W.
,20 w0 /’W

77

/AT ’\

Q

- A‘ ;{\q . .
83 .- \ L~

2




ITEM NAME

- Theven (N Boagp

-

37

Sheet / of I sheets,

ITE& NO

. °

e
')

FE ﬂb’t Y

xl{@?\v" -
Y . 3 . ‘7'\7‘\_” ¢
' \ R,
* . > 7-1« ) . } .
Y ) L) N *
R Pwb] w7 15 k .
' ver e L__aw~ A M !
' N R R3
rg=200 0 Ry =10 ko>
, .
@ - —
! A : TH,EVENIN BOARD.
N ’ "
_— - * 9
/ 7 -
.Cable Connector: Amphenol 17-311- 01 with latches
Pin| Cable Wu-e Color ) Pin Ca‘b&le Wire Color
A ] 1 » )
1 Kep ) 9
‘ £
2| Broww - lo
-8 .
3 . VELow A 11 Boack./Beown
4 BrLve 12 - )
5 . Gresn (L N L
- ' I 1 -
<
LN WhiTe - I H4 L i ;__j N
 7‘ ! -!)Ltcn//rz_-.u.u 15 <5_‘_*f‘f/';’=’!i5_
8‘ ' 5mu</ D‘.u*_u. *______J
//'r /5 - -




A By

J P Neae

' ITEM NAME , -

Date # /?,5 7/

SUPER Pos( TioN_BOARD

ITEM-NO. 38

"Sheet’ ) of | sheets.

ﬁl‘?‘

P

I
"<Diode: IN6 47 or e_ﬁui'valeng .
i, ‘ J . . ' 2
| swy Sw,  SPST (2)
P\ B ,Sw&, SPDT (2)

33004 +5%, 2w 3y . -

-

2’ 2004\ +5%. 1w

79

;
- Cc, O. Olyf at 600V, tubular paper
Type . 2747 jacks (GR) (4) /
s : 7
* Cable Connector: Amphenol 17-311-01 with latches. e
Pin C.ab.le“Wire Color I : Pin Cable Wire éolor |
1 KEP » .{"9- BL.AC.K/G/ZEEI\/
2 Brown el 1
3 YﬁL;DW , 11 \51.(’&@/},/55@»0‘:\/ .
4 Buve - ;’z \ | f" <
, 5 A GRree i 1}3 ] , ‘;‘1 9
‘ ‘6 N WHiTE .\._,_.___. | / .
1_? N _5..%.&/ V}; Leew | . hs \\ ;[ |
8 fj»/lqg/ Blue | ;’_*
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"CHAPTER 3 - OPERATION OF THE CGE~-PLATO INTERFACE SYSTEM o
: 4 P

3.0 Use of the PLATO EXT OUT Comma%d<

-

This operational description refers directly to the ten sheets of

schematic diagrams in Section 2. 3, p. 21—30 Signal flow should be followed

-

on the schematic diagrahs as the operation iJ ‘described. « A component

number followed by a sheet numBer refems to one of. the schematic diagram o
? A I
‘ sheets. _ ) f ¥ L oo

v

(1) When an E#T ¢ommandiie/executed in a CGE-PLATO progrdm, the EXT OUT

- . data channel connect )r on the back side of the PLATO IV Console, Setial No..
~ s )
. 324, delivers a fifteen~bit data word 8 riafly, highest~order bit first, into

~

schematic diagrams. However, only
&

* the shift register SN74164 Sheet 1 of th

IS

= binarypword 1in negative true logic as follows:

! ' S oBted 3,27 01
| . ' / o - ) o N -
S Code WE CLK DATA .  ° e

. : ) &
where ; ' WE means Word End Bit (called EXT TRANSFER by PLATO) A
“CLK means Clock Bit ‘ ‘ ' § ' -
DATA meang Data Bit - . - _ \\ o .
e, - . — RN . Vo

- . . 1
o : : ' \

Serial signal timing is shown in Figu;e 8. - : - . \

‘l(a)~ The clock bit sequenced the shift register and’ sets the -
simultaneous data bit 'in fthe lowest-order output . bit pos
3, . shift register.’ N . B . NN

.’

L 5_ ;'Ab~,‘(P Fllustrated in Figure 8, the Word~Fnd Bit r




. l ‘ |
'.l" N . . . ’ . - [
7 } FOR PLATO IV CONSOLES WITH,ID NO. 3£262
Continuous: S ) o . )
SCLOCK l B A .
- .- ‘ ‘
'—1_‘ s M= ™
1 1260
or ‘

o 1 e us l
Continuous: ' B

SDATA < N\ 7_, 7

\

NN T
R - o
ot , . <
'. B - ‘,I
'S . nd l}' I -
. " " BIT 0 /" - START ~ BIT 19 |. BIT 18
R |" . { » . . -
o e ord £35 e
. ; . ,7' e . . \,”, | y :; . l )
.Onl-g after an EXT, OUT word: : \ i
A : A\N ) \ i . \

" EXT TRANSFER-T———— — ——
Called Word End by CGE ' \\_ﬂ '. _9l L_ . o ' ’ , ,
! ' " . - L - g 2 us
Fig. 8. PLATO EXT OUT Signal Timing, ,

' ‘ |
N S : Q/\- ,
L R BN




..

(3).The format assigned by CGE totthe eight—bit binary number output of

the latch can be displayed as follows.v

Bit W6.: -8 7 - 6 5 4 3 2 1
DC. CC (< 5 bit address’ &)  (Parity)

¢
.
~ ' A

~

(a) Bits 8 and 7 order the CGE interface to operate as follows:

7

- o Clear the CGE interface
f ¢l ﬁReporttthe'first'terminal tound~connected‘t7.the .'
addressed terminsl, after checking in sequence from
’ o tbé’addnessed terninal to higher—n:mbered terminals
1 Report the.setting Of_the;dia; addressed;' . |

“ A . - .
(b) Conséqnent%y, Bit 7-is‘cailed ce ﬁpr_ponnection'c g‘and
Bit 8 is.ealled DC'for Dial Cheek. When Bits 8 and 7-are both @ all CGE
outputs and'reiays are}deactivated. N , **‘. . |
° ‘ ﬁ (c) B#tsj6 throngh'i form the:iive—bit binary address of the’ . .
' ) ) 1 -
particular terminal ‘or dial to-be reported on by CGE;."

~

Bit-1 is a patity bit“used‘by the PLATO terminal 3nd is

CGE systeh. v o “
;6 ‘\ﬁqf . : ) . - . . v
3.1, Summary of'a Single‘Connection Check Qperation ’
K ~. R
(1) An EXT CO*PLATO signal ¢lxxxxx (1n binary form at CGE) says, in
PR
effedt Begin with the terminal next. higher in .number to the- address number
- S » :

4

(2) If th resistance measured byvtn 4WH'atstone'Bridge0§W,B. on

% d . .
, ] ‘ -
$chematic diag;;h\\fheet 2) is less than 36 ohms, report to‘PLATO" the number
~ L. . ' R T
df the conneeted terminal, ‘J) “ e e ¥
l ) d . -

N

(3) 1f the reSistance‘neasured by W. B 'is’greateruthan 36 ohms, sequence
.,im" \ -
cangd connect to th% next hlgher—numbered termfhal and repeat the W B. measurement'

82 . /.

T gg R R PP




(4) Conduct this search cyclically through the entire thirty terminals,

sequencing from terminal 30 to terminal 1, until a connection to’the addressed

terminal is found and reported. Hence, if no other terminal 1is connected to”
‘ the addressed terminal, the hardware will sequence through all ﬁhe terminals
{ {
(1a’ about 3 ms) and simply report that the addressed termina; is connected(to

itself, - If other terminals are ternally connected to the addressed terminal,

-

‘the hardware will report the numbex of the connected tfrminal next higher in
v L

number to thJ addressed teiminal “%““i,/ ! L f ’

LN

(5) Software routines programmed into the CGE-PLATO lessons determine

what'PLATO does with the repprt of the next connected terminal from CGE,,and“_

o «

, establish the next PLATO ‘command. \ N ' ) ‘
(6) If the next EXT signal from- #LATO is either ¢¢xxxxx or mxxxxx, the -

connection checker system 1is deactivaded ,
‘ .
? “‘{}

(7) The step-by-step signal flOW'ff a Connection Check command through

k]

P the CGE-PLATO\interface hardware is s arized on the accompanying flow-

chart Figure 9. o , " oo

v a

3.2° Detailed Flow of a Singge Connection Check Operation - . - v

(l)¢When a connection check signal is received from PLATO the EXT

~

TRANSFER (called WE for WOrd-End”in CGE) pulse goes high before the CCO

'+ output of latch SN74lOO Sheet l, goes high Timing of the EXT pUT - !
' serial-data gignals is shown in Figure 7. . . ‘
- ‘r" (2) Output lQ o % onostable #l ~SN’74123A SheLt l, goes high with the
' falling edge,of the’ 1- s WE pulse behause vhe cco signal at Input lB is 1 ’ .“:
| .

'high by that time.. The 5. 5-sec0nd length of the lQ,output pulse iﬁ ‘ i

°

estarted at each ending of a pulse, in each check ?f a sequenqe 'of
( ' ) ! - : \ L “
. \ . : BN . At E ﬁ‘, ._’ S

y




J ,
o Q PLATO requests a Connection Check of Terminal N

¢

L

x o

-

selectors to Terminal N-

(| Set the Addressed-Terminal and Connected - Terminal

1

- . *

{ Advance the: Connected - Terminal selector to the next
Terminal Number ( Terminal .1 folloyas"]'e}r'ninol 30) .

L

Moy
v

-

S

pp—

Is there a connection between Terminal N and the,

-

I ,_,ﬁewly selected Connected- Terminal 7

Yes

No

- Report to PLATO the number of the newly

selected Connected- Terminal Number

I

' i - ; |
\ ! ' ‘
. B : . LA C)l\ n

re 9 ' CGE Hardware Processing of a PLATO ‘Coxfn-ectioh c

X

R

o U
[ o

KIS

Lp#k Request
I

Do ]“'«‘

|
I
a
“ [
’ B
|
1
I

i P

I
i



| . [~ . o ‘ . . . L. ;1
o - . . . X ‘ ! ' .

- . : . - . ) ' ; l 7\

g ‘ ‘ / . ) S / : \

f

E-4

' . connection checks. uff no EXT signal is receiyea fro
5.5 seconds; the 1Q output ﬁill go low automati
CC system through’the subsequent CCl signal as a safety precaution,_exen__
though the CCo signal output of latch SN74100 remains high :
\(3) Output lQ of Monostable #1, SN74123A is added with CCO to ~

-
produce the CcCl signak This CCl. signal comtrols the terminal deactivation
system (Sheets 5 and 6), ‘and the clock—counﬂ&r system (Sheets 2 and 3*

‘ : P
! producing the cc éonnected—terminal address. In the GC clock system, the o
- N '

CCl signal releases the preset of Monostable l SN7476 Sheet 2, s

~ be c]ocked later by the 1Q output of SN74123B Sheet 2.

(4) Con31der the terminal deactivation system b nqinglon Sheet 5.

. AN ’
\ The CCl signal turns on transistorsle-and Q2 Qlicloses the ground path to’

A, T

A

v a

tion relays, Shée;s 5 and 6, to operate. \\\ (\/\\\\\\
. (5) When all 62R4 relays, Sheets 5 and. 6 have operated, the.24 V CC2

signallﬁpassi,h in series as the cc3 signal through one normally—opened ////

. coil Sheet 4, and causes the 6C felay to operate.

- (6) Operation‘of the 36PDT CC relay, Sheet &, connects the thirty ’ S

* deactivated terminals of the‘eXperimentation equipment,.Sheets.S and 6, ®0 //////%.' 

the .inputs of the address-terminal L0278, Sheet 2, and the connected-terminal
* .

"} L02’s, Sheet 3. o b, . !w O o T, 1

“ ' .
d ’

b o

(7) The 62R4 terminal deactivation relays disconnect the instrument

]

terminals from the interior circPits of the instruments ani connect the-

¢ . N -

i thirty 1nstrument and circuit board terminals to the norma
. b ] .
of the CC relay. .During the short interval between the operation of the 4
) ) R ] : / . q .

ly—closed contacts




o
.

62R4 relays and the CC,relay, the 47 ohm grounded resistors permanently

connected to the nbrmally—closed contacts of the CC relay cause any- charges
\ .
or currents in the experimentation circuit to be drained to zerovbefore the

.

- . Ny
R vy

* CC relay operates. This is essentiai because the solid—state switches, |

.Sheets 2 and 3, will not kolerate high voltages (see ratings of, Inselek L02'§4k .

'+ and L05's on pagés 32-36). 'J. : - R

'

(8) Operation of the cC relay, Sheet, 4,-also sends the + 5.V CC5 signal

v A "

to lnput 1B, SN74123B Sheet 2, causing Qutput 1Q to deliver a 23 ms, + RN pulse.

(2

This pulse width is provided to allow all relay bounces to settle to zero.'

The falling edge of this pulse clocks Monostable 1, SN7476 Sheet 2, ’

Subsequently, the’lQ and 2Q outputs of SN7476 and the 2Q output of SN74123B
.., are all high and aré added to deliver + 5V to Input 1B of SN74123C

- Sheet 2.4 This starts the cc clock formed by Monostable #2, SN74l23B;~andf

- agp

‘Monostables 1 and 2.of SN74123C,'Sheet‘2. The la'output of SN7476 also

»

sends the 'CC6 signal to the CGE output network, Sheet 9. - - d

(9) Meanwhile the SN74193A and B counters, Sheet 3, -have been loaded

. K

\; with’the terminal address rece1ved from.Latch SN74100 Sheet l by the WE o
i . M R PO S . — . e el

zero pulse. Consequently, at this time the addressed—terminal LCi\s;/) C

Sheet 3, and,the connecteJ terminal L05' 8, Sheet 4, are both set to the same

addressed terminal, This terminal, addressed by’ PLATO is called Terminal N

» -

. ' . : oo
.. hereafter. r ; ~ o

a3

»

(lO) The period of thenCC clock consists of three distinct pulse lengths,

_and each pulse length ds 34 ps in leggth The‘+ 5 V sigfial into 1B of . |
Sd7 123C starts qhe first pulseloﬁ the CC clock period, a zer pul e at |

/;/>/éﬁt ut 1Q. The trailing{edge of that zero pulsL drives InputJZBia dstarts‘

the[second pulse of the CC clock, Monostable #2 Tof SN74123C. Alsov the-“ 7 -

(4

‘ % | trailing edge of the first pulse counts the CC counter "composed of SN74193A
’ F / y» - ' ’ ‘ 9 2
: v 2 B ' -7 .
< 86 -‘ / - \.,v
" ( @ 7




- —~

Le oot
. 'and B; Sheetu3, advancing the connected-termInal LO5's to Terminal Nu+ 1. -

B2
,The second- pulse drives Inpht 2B of- SN74123B The trailing edge of the

o . »

second“pulse starts the third pulse of the cC clock at Output 2Q of SN74123B.

output 2Q goes high, sending the. CC READY_ sigAal inverted to Input®

-'SN74123D Sheet 9; At that time,rthe connected terminal N + 1 address is=set
\
- ingo the SN7450, Sheet 9, output!system to PLATO The leading edge of the . /////”‘ g

A inverted CcC READY signal triggers Monostable 1 of SN74123D Sheet 9, so the
"leading edge of/the zero pulse of Output lQ triggers the Monosta%1e~2 SN74123D,
v which sends a 49 ms zero pulse as the CGE READY signal to-the PLATO console.

) Quite reliably, the PLATO console records the EXT IN data within 15 ms. ‘\,

N (12) If Termjinal N + l is not connected to "Terminal N, Monostable 2,

SN7476 will not be c}eared Qy the ‘tomparator, and the trailing edge of thev:-v~

-

1

~.third pulge during the first CC clock period will initiate the first pulse of

‘the second CC‘clOCk period as Output 2Q of SN74123B drives'Input lB of SN74123C,

&
) As’descrlbed above for the first cc clock period the CC counter again advances ;p
to make the eonnected—terminal N + 2. This CC clock and counter sequencing .
oo continues a3t "the rate of about 100 us per»CC clock period until a terminal

| 0 :
ound cdnnpcted to the addressed terminal The sequencing ‘wraps around ' ;@

w ‘fromiTerminal 30 to Terminal 1 continuing until 4 terminal is found connected .

-
U [

‘to Termi al N | Hence, if no term1nal’is found connectedttd Terminal .N, CGE

. 5
=

will repdrt to PLATO w1thin 3 ms that Terminal N is conn céed to Terminal N. - .

Yea




(13) The (GE4software routines processteach CC report of a terminal
o . L o T e ) '
c¢onnection, and order checks of cessive terminals as needed in the PLATO

~{

.

programmed lesson. s'farfas the CGEihardware is concerned, the completev (

*check of thirty terminals need only require.an initial 23 ms for relay hounce3

J i

_to diSé&pate plus;30 times 3 ms, or a total of aboyt 113 ‘ms. The actual time
) required for}{ATO t ‘3

order and receive a complete check of thirty terminals

R

/~ is on the o;dér\of s‘x seconds beeause the round-trip transmission time . of a

i

single CC terminal\r port thgpugh the PLATO siJ «controller to PLATO ané returnL

is about 200 ms per s al transmission.

~

3.3 Summary of a SingAe\Dial\Chgggggperation

L
oy
S S

(1) An EXT DC PLATO signal @lxxxxx (in*binary form &t CGE) _says, in effect:

\§

Report. the dial setting of the address-numbered di;T§§§$hg\2ial Setting podesb

automatically reported by CGE to PLATO are in Figure 1. ./i ‘ *

n(2) The step- y—step signal flow of a Dial Check command through the _

- ‘e /
LGE-PLATO interface hardware is summarized on the accompanying flow chart,-

.Figure 10 ‘ ll“-’ . » ’ . | Lo -

. (3) Software routines programmed into the CGE-PLATO lessons guide PLATO

to store the reported dial setting and rgﬁuest the setting of th next dial

[

It is unnecessary to tutn any hardware off after sending any dial setting.

. o7 . .‘ o~
3.4 Jetailed Flow of a Dial Check /“ ' .

VAR Te . .
> / o » g :

(1) When a dial check signal l¢xxxxx is received from PLATO the DC signal
/

from Output Q8 of the latch SN7410¢ Schematic Diagrams, Sheet 1@ tgiggers a

!i 40 ps pulse in Monostable, #2, SN74123A Sheet 1. The lea ing *dg@'of thi 40 us-
. [ -‘. ! : : S~
pulse resets the Analog-Digital ConVerter ADC Econo rt%t Sheet 7, while the

-\ H B .|
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T .. - t -
- ~ -
,,v‘-/‘ ) N A . ~ . ¢ . =
M b ) o 4. S < ¢ (.\‘-
. . \ . a o .
< o PLATO requests the Dial Setting of the Dial N - .o RN
\. ’ R ' : . B . | | ‘ { . i v N e
. : | . Set the Addressed-Dial selector 16 DialN - |~ . .. ‘
. ) . s ) , . ) . | o N “ -l 1 . . ___7““‘7» a-. .
 40us delay. fo_permit the analog signdl from - | - )
~» Dial N to propagate to the A/p Converter - . | - -
> Loy R . ] oL . . ‘,/:.‘_k . ) a’ -
' - - T - - - Py ‘ . L '
Ce- : - . N . ; . . ",\' . ! -~
| ~Convert the analog dial sensor ) .
] - ) . . \_7‘ . B
"~ . signal to a binary number code .- - g
» P N .(' L . q .‘
- - S . - . . b
. Pl M 1 , - - - :
j " Report the code for the setting of Dial N to PLATO |.
i " * - . . 9 -
t‘ | . , C "
Wt | . o o -
Sy ‘ | ]\ ‘ . ‘»' N | - T . '. /
. . ' Figure 10." CG l-}ardwarae Pro}ces?ing of,a PLATO Dial Check Request :
. o B [ o [} . - . (‘ ; . ‘ ] . . : : . e
. ” o . - P
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. (2) The’falling edgeboﬁ the,40 us pulse caqses'the ADC to convert, i.e.,

~

.~ - output the bfnary digital number.corresponding to'the input dial sensor -

I voltage.

K]

system to PLATO. DR . B . }1

SN74123A Sheet 1, triggers #l\Mondstable of- SN74123D - Sheet 9, then

which sends a 49 ms zero pulse as 'thé CGE READY signal to‘the PLAlp/console.
o mwwmwwwmﬂmwwwm

Qu1tefreliably,,the PLATO console records the EXT IN data withig lS ms. o
' ‘ —\ - -

. (4) The LGE softwﬁ%e réﬁtines process each DC report and_

-

hardware 1s concerned " the complete check of twenty-two dials)need only require
22 times the 40 us’ pulse delay or a total of about 880 us.

¢ N

for PLATO to order;and receive a compete clieck of twenty-two dial settings is

..
I

The actdal tihe

. -

on the order_ of four seconds because the round-trip transmission of a single

O -

~dial check through the" PLATO s1te co\troller is about 200 ms per signal

. ‘l' . -

3 o h -
\" ' .

t-ransmlsslon.

-
L

This sensed dial setting code is set into the SN7450 Sheet 9, output,‘

rder successive-.

. ! & o 7
dial ChECkS as needed in the PLATO programmedjlesson. As far a‘ the CGE o '<<:>%:
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-* CHAPTER 4 - SQFTWARE,OF THE CGE-PLATO SYSTEM
0 ' ' C

4.0 Control of Connection and Dial ChecksAAy the CGE: Software Subroutines

-

As can‘be seen from Figures 9 and lO in the eXplanation of the operation

of the CGE hardware, one command frOm]PLATO for a connection check or a dial,

]

check elicits a single responge from the hardware. ‘Consequently, a complete

.

check of either all the tex al interconnections or all the dial settings
requires a series of commandg and responses® -
' .

‘The original design of- the CGE-PLATO interface performed and reported

to PLATO a complete check of all terminal interconnections or all dial 'L

-‘settings in response to a single command from PLATO. Though simple in concept,

this report of a string of data into PLATO was found to be unreliable, beca\ise

.

charaeters of the string would occasionally be lost in the transmission. High

transmission reliability was achieved by reborting a single data word in

response to a request from TLATq"and.holﬁing this data on the line until a,
‘second PLATQ redueatkis received."so far, it has not been fodnd necessary to

S o . ,
have PLATO repeat back each data word as a clieck. Though hardware was

designed to handle such a check, it was not built.
- ‘

The minimum a@ognt of hardware and the maximum reliability were achieved

with the present system. The CK software subroutines organize and conduct
‘ each complete check terminal.by. terminal or dial by dial.
For' a connection check PLATO begins by asking the CGE station, "To

what terminal is Terminal 1 connected?" The CGE hardware. then tests for an

-

.external connection between Terminal l and each of the other terminals in a
numerical and” cyclical sequence-in which one follows thirty. 1f CGE replies
"Terminal 1," the hardware must have cycled through ‘all of the terminals and

found that none of them were interconnected with Terminal 1. Instead, suppose

. / ’ : : ) *
CGE replied "Terminal 11." This would mean that no ‘terminal between 1 and 11

,’f . 97 . - " » .
// . . = B ' /91 . . v “ ‘.v.'
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11, CGE would report that*terminal number. If not, CGE would report VTerﬁinal 1."

g - - L ;
was interconnected with 1. 1In this case, PLATO would ask, /"To what terminal

N\

o Qf'thirty terminals, enc&gftérs a terminal breviously flaéged as having'been

‘ . ) | N . » )
- higher numbered terminal that has not been so flagged. Thus, only thirty

' . [y

2

is Terminal 11 connected?" If one other terminal is interconnected Qith 1 and

The CGE subroutines order the connection check in ‘the above manner and ¢ -

4

flag each terminal number ‘as it is reported. Allytérminals,of an interconnected

-t

‘set are similarly flagged. ‘Such a set is called a node in electrical. circuit -

theory. In the above case where only Terminals 1 and -1l were found in the

-~

lst node, PLATO would then ask, "To what ;efﬁinal i Terminal 2 connected?" . -+

s

-

CGE would Teply,'and the queries and respdhses“would continue until CGE reports
. [ : N .

on each of the thirty terminals. When PLATO, in sSequencing througﬂ the list -

reported on by CGE, it skips that termiqal“ahg resﬁmes"its.check with the next

19

- . . s : . M <
queries and responses establish ald fhe possible interconnections between the
| g , A
thirty terminals. 4 v ..

Compared to a connectidn check, a complete dial check is quite simple.
PLATO, simply asks the setting of each'ﬂial and CGE reports 'that dial setting.

PLATO continues, dial'by dial, until tweﬁty—twowqueriés and responses -have

o

N _ , :
the dial settings of the CGE';kgsrimentation equipment, and judge the actual
: : ) ‘ AN ' \ ’ I3

setup against authof—sgii;fied’cofkect setups. .Each author' can use the results

.

of the connection and(éia checks in_any manner.he can devise for improving

. a2 *
‘ . -.a ~ N . . . M . . \"0\

~ - . L'}
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~on thg RackMounted Experimentation Equipment.

..

. _ variables, nl through n49.ﬂ‘Ihepefore NO CGE experiment is allowed to use

first establish the correct’or author setup connection codes and then call a

When the subroutine "cke" is called, it causes CGE to perform a connection
¢ - : .
* check, temporarily_store the result, judge the student setup against the author
setup currently in n33, and then sets the number of -errors in n47. R \\\\‘

" found in setup)._}There are 150 student variables. The CK subroutines use student

~ student variables nl through n49.

\ ) . —
This code specifies the followingrsituation as the correct o author sketup ™. Y
,g». : 1 ., P 5 N . . -

for the connections:. ' s 99

studeht learning. Consddefable expefience_indicates that the least instructive

method is td ‘simply display the errors in the student 8 setup.

The- identification numbers of the terminals and dials sensed by the

CGE-PLATO {{nterface are displayed in Figure 4, Dials and Terminals Sensed

The’ TUTOR commands "do" or "join" are used to call a subroutine. Befoie :

)

the call is made to the suprutine, it is necessary to tell the subroutine
what-the correct setup is suppoaed to be. This is accomplished throséh the use
of ‘the TUTOR command "pack." All CK subroutines expect to find the correct -

- .

setup codes stattiné in student variable n33. Thus the following two commands

subfoutine which directs the CGE interface to perform a connection check. | e
pack - 'n33,..aaabbgaadaaocoowgwowo?oacw $$ packs conn. codes ) ﬂl
do - cke v a " $$ performs conn. check

All the CK subroutines return with variable n47 = —(number of . errors

A Connection CTheck authorisetup code is specified as follows: .-

péck n33;+¢+¢ﬂaﬂaba¢b¢n¢¢n¢¢d¢¢¢¢¢ﬂ¢¢0ﬂ $$ 30 characters

.




Al -
. : -
.
CJ N
: -
B

Terminals 6, 8, and 10 should be connected together as a node. : o ’
Terminals 9'and 12 should be connected together as a node. -
Terminals 14 and 17 should be connec¢ted together as a node. v
Terminals 1 and 3 are "don't cares" it -doesn't matter what they.are. St
; ‘ connect?d,to. , . L

Terminals 2,4,5,7, ll 13,15 16, 18 19 205...,29 30 should not be connected
‘to anything

» <‘

,

Note ‘the character § (zero) specifies NO CONNECTIONS.
- _ The character + (plus) specifies a "don't care,"

Any other character may be used to indicate nodes, e.goy a, b, and n were used :
above. ! : ~ b

N . | . ! R . ’ .
. \ -
The dial cddes which correspond to the ?ial settings are listed in P

e . .
v

Figure 7, Dial Skttimg Codes. PLATO lesson FGERL s also dseful for |

determining the éctual settings of dials, .L - ) -
. f 7

’ Dial" Check Codes should be:packed in vafgiable n33 as in the following R
‘ ? : . C v
.- example' \ - o . ‘ l .. 7 oo > -

; ( - ' | k
1 .
pack ‘ n33,d+ac+(def)+++(gh)+++#+f++h+#+ . .- ‘ . ~

o o
This gode specifies -the "correct setup" d4s being: < - E :

[ T
set to position "d" ! .- .

1+
L1 | |

Dial
Dial set to position a
p 1 _n

1
3
Dial 4 set to position '"c
6
1

P .

Dial set to position "d," "e,"|or %f"v\.judge any of these as being correct -
.~ Dbial 10 set.to position. "g" or "h' ‘l judge either correct

-
't

. o ‘ V4 o ~ b \ :
‘fiéhd_ Dials 2,5,7,8,9,11,12,13,...,21,22 "-omft-care" judge' anything correct.

) !

~

Note ! that the group of codes within parenthesed al ow you to specify multiple

3

settings on a single d1al to be\aprreCt. ‘T is us gartlcularly‘useful in-

allowing'for’tplerances when(specifying the setring%;of continuously adjustable

l dials. = o : R \ o R
. Another method of packing permits an aut or‘toispecify warious accept le.

- pairs of.didl settings for ény'two dials whic .ha{e ad;acent;identificatio

a

L . S ‘ ~

numbers. Fér this method, two or more acceptable pairs of settings are |
- . ~ ~e s St ““n ,: )

T W -

O

g
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\ . R

N

enclosed in angle‘brackets. For example, gon§1d¢r~the Audio Oséiliabor.

For 2100 Hertz, the RANGE and FREQUENCY dials could be set ét»lO,and 210,

L] ? - Lot

EespectiVely (codes bv), or at 100 and 21, respecfiVely (cades cc). To. ,

accept either of these pairs of set?ﬁngs,-the padk for dials 20 and 21 would

J?be: '\Bvé&xu The second letter for any pair can be shown as a multiple

" —
A . N -

setting in parentheses as illustrated-in the preceding-paragraph. This is

3

not true for the first letter of any paif.- For example, <if 'the’ code for a

‘pair of dials is gntered as c(fgh)de , then acceptéble pairs would be cf, . ' -y

P . . . Lo \ 7 .
cg, 'ch, or de. : e - e

. /1 N
Two basic sets of CGE checking sub¥outines are available. The CKC

t

. : ) ‘ ©o - : o
series checks apd judges a student's connections, The CKD series'checks and -
e v} . . . .", . B . . : ‘ o . N ) %
., judges ‘a -student's dial settings. Flow diagrams for the CKC series are shown,
. in Figqfe 11.  The CKD series flow diagrans are siqilgr to those for the CKC
v l ‘ e ’ » “

. ) ! ) “- v &
series. - Yo } oo Vo -

- ~ .

The following .subroutines comprise the CKC series:?

CKC - Performs a complete connection check using the CGE interface hardware -
‘and stores the student setup data. It also judges the student ,setup-
.against the current author setup in n33 and returns n47 = -(number of errors).
It also initializes the !'Best Match Setup" to the current author setup
in n33.. S . T ‘ ‘ b k

"CKCW  Same -as® CKC but additionally it performs a full screen erase and
generates an error display for the student. (w because it writes) o ,

CKCl  Takes the student setup data which were stored by either CKC or CKCW
and - judges them- against the current author setup in n33 and returns n47
as above. If the number of errors found in this.setup is fewer than ,
, : that, found in the previous "Best Match Setup" ‘then the "Best Match.Setup" .
is set to the current author code in n33.

“

" CKC1W .Same as CKCl but .t .does. a full-screen erase and generates a.display
of the incorrect.conmnections and the missing connec;ions.“

o
-

. CKC2 Takes the student setup data which were stored by either CKC or CKCW
© + .+ " and judges them against the currént ''Best Match Setup." It does this
by automatis%%ii;packing n33 with the "Best Match §é@up." It returns

-

n47 as above.

CKC2W Same as CKC2 but ,it does a full-screen erase and generates an error display.

) * s X . . . .
El{lC s 3

3
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“

Both the CKC series of subroufi:ne»entries and the CKD serie§

‘of subroutine entries have the same overdll structureé.

CKC ( ckew ) (cker. )  (ckew) (ckez ) ( ckcaw)

SET - ser | C SET ,
e prNT || N0 1| eRinT ~ NO PRINT h
- o . - - . 5 \ N ‘-

Y- o T , ) o, 1 N
USE HARDWARE TO \ - N o PACK n33 -
CHECK STUDENT SETUP) L — WITH CURRENT |. -
AND STORE DATA ‘ | "BEST mATCH" | |

0 o .
A - . f I3 -
\ -
. - , :

INITIALIZE- BEST _ |JUDGE STUDENT SETUP
MATCH TO CURRENT [— AGAINST CURRENT n33 |
AUTHOR CODE = n33 - "AUTHOR CODE \

' L]

GENERATE
ERROR
DISPLAY-

Al

UPPATE BEST |
- ATCH 'TQ .
-} /CURRENT n33

0

/ - ' . - :

. .| SETnag= . RETURN TO \
; ' . -(NUMBER ERRORS)| . CALLING PGM
r‘ ‘I ’ V ‘ ‘ \ ;

'Figure,ll; Basie Flow Diagram of the CKC Series of Subroutines.




The following subroutines comprise the CKD series:’ BN
Performs a complete dial check using the CGE interface hardware and )
stores the data about the student setup in character form starting in
variable n30. (It remains there after use of the subroutine. If you
desire to access specific'dial codes, use the TUTOR command 'move"

in order to move haracters out individually.) It then judges the
student setup against the .current author setup in n33 and réturns o
n47 = - (number of errors). = It also, initializes the "Best Match Setup"
to the current author setup” in n33.

ame 'as CKD but’ also 'a, full-screen -erasesand generates a display showing “
nly those “dials which were incorrectly set, without showing the
cbrrect settings. - , . ' o : .

cKpl Taaes the student. setup which 1s stored in n30 and judges it against
the current author setup.in n33 and returns n47 as above. If the number
of \errors found in this setup is fewer than that found in the previous .

"Be:t Match Setup," then the "Best Match Setup" 1s set to the current .

—code in n33. - ) . \
“
CKDlw Samexas CKD1 but also does a full-screen erase and generbtes an error

4

display. >

'CKD2 - Takes the student setup which is stored in n30 and judges it against the
current "Best Match Setup" by first packing n33 with the "Best. Match "

It then returng n47 = - (number of errors found) ,
'CKD2W Same ai CKD2 put also does a full—screen erase and generates an. error .
displa . - T

PLATO lesson CGERL allows experimen"tion with the various subroutines and

with packing coﬁes,intq.n33 The following examples should be useful in _ !

addition to other_options mEntioned above, in helping authors determine what

[y

o

' the author codeshshould be for a particular setup:

fe
y

| - : . .

unit  simplest . o . L _ .
#at . 510 - ' . : : , . ‘

write set dials and then Press -NEXT-. S . L

-pause \ $$ wait for student to press NEXT B .
“wpack”’ n33,/setupl/ $$ specify author code .

.do ckd $$ perform dial checK -

Jump -, n47 wr ngunit rightunit . $$ then branch on basis, of outcome of check

r
3 N
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. .. .
\ w -
- . .
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\
L

. unit _  one * $$ .another example
at 510 ~
write Set dials and then Press -NEXT- A:
pause E s 7 s
pack - n33, setupl/ S P ' :
do ckd : 1) perform check and judge against setupl .
pack n33 /setﬁp\g : ..
do . ckdl - $% judge student setup against another setup
do ckd2w $$ then display errors made in the better of the two setups
next . n47,wrongupit,rightunit i .
. -
unit one ) P R ‘
at 510 : : o A ,
write Set dials and then Press -NEXT-.* ' . . )
o .next check - :
~ . help helpunit :
unit check . $$ separate unit for check useful when you don't want a
! i ’ $$ paAuse in the first udit because you may want HELP or BACK etc
pack n33, /setup/ .
do ckdw ! ‘
next 'n47,wrongunit,rightunit . X _ .

- . It is usually desirable tde NOT give»én error display aﬁd‘insteéd send the

)

student to some special help unit on the basis of\the type of error he made.

unit ~ one ; . !

at : 510 “ * . :
s < write Set dfals and-:then Press -NEXT-. '

"inhibit erase $$ prevent a full—screen'erase from being done whif—siaselt

next two . . $$ presses NEXT .

unit ,two * : ‘

' pack n33,/setupl/ $$ s‘etupl=dddadddddddd'-H—H—++H++ , : .

do ckd . . o ‘ !
pack  n33,/setup2/ ' $$ setup2=ddd+ddtddddd+H-HH+
jump n47,x,allright $$ jump if no errors in setupl . ..

“do  ckdl : o : ‘
jamp n47,someotherydlialfior7wrong ) '\ e E

RN »

Ihaevery event,;the author should be sdre\the student 1s not trapped in a

loop without adv1ce on how to proceed or reQeat S0 e\fask

4 -

4.2 Summary of the CGE—PLATO Lessons 4}\ | ) N o
Names of the TUTOR language. PLATO lessons or files used: by CGE are given

below, The 1nspect" code is cge for all these files.

S~
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" lesson.

A for CGE authors. - e . ’

eex@4 —‘The\DQ.Supply.
| eex¢5 - The Vacuum Tube Voltmetereg;
eex¢6 - Transients. . .
eex@7 - Impedance. v
i eexf8 - Two-Port Networks. :

. ’
.4 s

cge - A summary descriptionr of the ComputerfCuided Eiperimentation

Research project for general.information. This_ lesson is accessible -to-any
student from lesson "SAMPLE. The CGE‘stationaequipmenﬁﬁis describedain this

L #

cge%l - Thig file contéins CGE hardware test routines and information
caln ‘ ‘ Lon

s

ee244 -and eecge ~ These are the PLATO courses assigned to CGE

».cgeindex - This file is the router lesson for the CGE laboratory lessons

4 N ~ . [
in PLATO courses ee244 and eecge.“ All CGE experiments have PLATO names -

) ﬂf* beginning with eex, and are indexed in this file and are accessed from this’

lesson.
' - R . - . K // < w
cgedata - This 1is the student data .record file for courses ee244 and eecge.

R4 A . !

v

X

eex@p - This is the introductory CGE. lesson which a3suresfthat a student
can communicate nith PLATO, is oriented with the laboratory stationf and |
learns the Safe Initial Mode in which the . experimentation equipmegt is to be
set at the beginning of each experiment. The CGE subroutines, used in all

CGE experimentation lessons, are included in this file.

- ‘ . .

eex@l - The 0scilloscope..

eex@?

The Function‘Generator.- BN

eex(3 - The Audio Oscillator.

105
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