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INTRODUCTION

Vair now owi o DIGITAL COMPUTER! What can DIGI-COMP |
Jdof Whal doesm if Been Yo op that teday our divilization is ed-

wanced ensugh (o desipn and build conplex machines such as
digltm] cosipulee?

For many years man hns trbed 06 -auht:il:udt pe machine: Lo
man's brmin or o pal it another way o “AUTOMATE"™ the

machine: The ides of n meching that :I'l-l-nl-:l- knz slways fas-
cinpted” man, FOBOTS have leap been o favorite chasacies of
selence Tictica wrllers. The sclence llobion fobed I8 !.i'-l'lﬂll“_lul

lhm;l]t al BE. i machine buill in ' the shape af & mon whoss

juerpcss §5 boo seewe maon, It camaol  develop mew and - Gripiasl .
“Wﬂlﬂ- — IT CAM OHLY DO WHAT ITS MASTER IMSTRUCTS

ITTO DO,

'I"-hlh}- wt have menl robots, These rehols de mot Feok like the
thn mmnin the Wizard of Uz = in fact they do not look ke men
sk ally bat they do the wock of men and ususlly do: il mach bet-
1= They ‘oun be veny dimple — such as Elis thermostat in your
home, an mitometc eletrator,  iraffic ii:_l'l.ll.l. wufomel i e
abift, sutomatic toll collectors @nd many oifier automatic devices
which you ses. every day. There are also the comple= robots
thwt guide ocur sadellites, transiste lsnguapes, Tigare mru-'ll
chocks, ol complex mathemptical problems = En fnot, iBey
will do almost Aoy thing we wanl them to do. These compiex
anfoimuilc m.n-:hi.u:_l are mot calbed robods = THEY ARE CALLEL

COMPUTE RS,

WHAT IS A COMPUTERY

The word COMPUTEE can wean eoveinl things. I yoi heve
svar counted on your rln..g,l.'fl YO conld “bhe ealled o DIGITAL
COMPUTER. The word digit means finger (or oo sed o com-
potar s someose or something thet does nambes wark,

Large digital compsiers- ore mooeilmesz colled “THINEING
MACHINES", This is wrong. MO MACHINE CAN THIME — 0
ein waly do what i = teld s da. Bul W san add, mobirset,
snultiply. mnd divide very, vecy (amt.

a8 &N i sipe from r DIC-COME T 1o small dosh
nmw::d.lrig I:I'Ifl:hl'nil o the l!".'\ﬂl:'i'lil'l..'ﬂI.'."I'R'EHT'II'I:."' BREAINS'" which
Can DCcupy 0m ) Enkine woom- ond - evem In dome-ceses.an entink
boilding. To give yoo wh ides of the dzeluliess of these nmpz-
ing machines, some compubers can do nember or meibemsbcal

lems i rminales cf hodrs that woold ialee more than your
Bifetime to galve wAlk & papsn aed pencll. So vou can easily see
chot without thens comples muchines wo woold sl 'be o lang
way off ram ladoching afteidasty into space. dasipnimg mpscs
crafi for maem Righte; Being able o sccurstely predict the path
wof Buricaned, - larmi asd Femedoes of contioiling the sulom aiic
telephone  dinling systes. and many. sany other thicgs that
mffect cur daily living,

ikt

Your DIGL-COMP | Iz pbviously ncl the size of & glast
"alecaronlo brmin®, It ods o mechanicsl equivalent of an ghecs
tronic digiial compuler. Widh Ilﬂ'[-ﬂm I wou can  PLAY
EAMES, S0LVE RIDDLES, mnd D0 ARITHMETIC i the hame
wray as you would onoo lmcge digital compoter:

DIRGICOMP- [ b the firse men] BINARY. COMPUTER. which
workd MECHANICALLY ther pmme way w8 gienl o eleciconle
digitnl compuiers which work elecirically,

YOUR DIGI-COMP can be comsidesed ag o small vesslon of
am achusl édmpater = im (ocd, with the sdditien of many maie
partn, DIGI-COMP coald solve very large probiems jusn o= an
aleetronis digital compigter doss. The maln differances (5 hat
since DIGL-COMIE. |= mechambeal [ would be ssuch slower and
Largir thin on electranie commuise, Bul the impartant Ehing i
that EVERYTHING YU LEARN O DIGLCOMPE CAN BE
USED On LARGE. ELECTRONIC ™ DIGITAL CORFUTERS,

1



OPERATING DIGI-COMP

Yoo now hewe o completely pssembled dightal computer. Belore
putting your, [t experiment on DIG-COMP F o os make sure
nll fhe pote in the cosmpuler whe woiklag miapicly. This s
called fhe CHECK OUT.

THE CHECK OQUT

STEP 1 = See Foguee 1. Mows the CLOCK all tie way /007"
fro the w ghtl,

LTTEP R —Ben Fli.ﬂ [ Make sure all LOGIE RODE aee 1o the
PRCTIVE™ pasition (e to the sighty

STER 3 — See Figue 1. Slowly move CLOCH mil the wo I
(g2 tf;-u left) ond then all the way “OUT™ (to the
right X
THIS IS f-?-'?- LLEDE “CYCLING'® THE CLOCK.
CYCLE the clock nbout 5 times,
Ench time you mava the sloak "in® then "aut'" &
HEYOLE" s completed,

STEP 4 - Slewly move the clack so that the Bogic reda are an

Clack Mhae

thbs mil iR

STERS — Enﬂ-fu“jr beake down b Lbe 1ngl|: Toda b soe & thay
aro - CALL Idl.u:l:.inq the groove —of the EL-EC'_H

PLANE.

W oall logle rode touch, go 10 Siep 6,
0 mny legic rod s NOT (ouching the geoove of ihe

g R

i

v [

clozk plane: T
o Moke mure she logle pod ie io She (op and

E.H l!-_i.'u?-glﬁl'f-auu EASILY.

e I b =till doesn't feuch, muke sues the
Epring 18- oo properly, I o, i deean® work
becaser tho wpring  has  been  bont owl,
Take & oul of 1hn moching and eery ceres
Auelly bend it in, bofll it in this shopo,
Then eeinstmll it e iy,
STEFP & = Slewly meve the clock all the way ot fto the nght),
Tahe the compmier by the base and tum it sround.
Loocsk al the CLOCK RODS in thi BACK of the
compates, Sec if they ure ALL touching the innet
ﬂld';l_l nl' !hc- czhock pl.lm:l.
I thay all wodeh, pa to-Step 7. U ome does st touch k- Lo pid
thidugh the. clock planse comectly. Toke it ot amd pus it bn
Hight, (Step 17 of ithe Azsambly Enntroct ooy )

-I-i-l-lult }mﬂ-—-ﬂ-l—-m

Walls Elbe gubieal dHIY,

o T
JUIL L

SETEP. T - With the FRONT of the computer Encing yoo, u'ln-u'lﬁ.
e eve the clock all the way bn (oo e lelt). 1
af thi CLOCK RODS 4 the PACK of the compates.
Thay ahoold ALL be s in Figee 2.1 dhey ace
all might oo the Chick T Problam.

I ane (s oot rAghts

. Theck to mea (T the loglo rmds are all in
the slote o the sliders (see Step 9 of
Angombly Inpimoctices, aed  Pigee 1)

b Chieck mooses i the ¢ [ock 1od =i the shol
of the slider {=m¢e Stop 13 of Amsgambly
Trembrncd boes , and Fipane X).

. Check to pee if BOTH plants 6 aod T are

moving all Abe way il oot see Bep 0 ol
Mmsembly  Instections, amd Figoe 20

You apa sow mady (o pat & "CHECK OUT™ pash-
lars dnts DIGI-COMIP. & check eul probhlsm |8 ome
o which you know the snkwer. By chocking this
anmwar agilasl DIGFCOMP'S Smiwer yau s
delormisg if the compmalgr i% operating properly.
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FIGURE 1
FROMT OF COMPUTER

U Make soma Fopis reds are ooal2) s,
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TCETIN .{I'I'l:-'l.'\:. wre hnen g - L. ==l .
ALTUINE DOSTTICHT, i Paxitions 16 5. ) HELUTRAL posilite
FIGURE 2
EaCk OF COWPUTER
r’_,.,— F. Make swre CLOCE FODS a0 oelas, i

Cloek Rod Pooion: 2 &5, -

E. With C1AN % pevhetin, clock e

wl bl Touk 1ike dhis.
G 0 zoth Plines & ard 7 opro onot
oo i all the way, mede ey wine
saank s in EOTH elels oz shwrwms
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GHEGK OUT PROBLEM

Firmt you must “'PROGRAM'' DIGI-COMP, To PROGRAM DIGI-
COMP MEANS TO PUT LOGIC TUBES AND CLOCK TUBES

0N THE COMPUTER.

ETEP 1 — Move CLOCE. all 1he way oat (fo the fight},
STEP T — Move all lopic reda to the IMACTIVE POSITI0N Pagigion &

CTum 1o the Lale)

STEP 3 — With the fromt 'of DIGI-COMP facing you FIRMLY pul
loggie tuben {Khorl jubes) sabo:

“I'I'lll
-I-IF Ll
-Hl,lii
-IIT'I

LR

i rTJF

STEP 4 — Movir, all Jopde roda o' the ACTIVE POSITION (tirn

PR
PR
PER
Pl
il
PoE

thee right.

ETEP S — With the BACK OF DIGLCOMP facing you FIRMLY

al
af
al
of
ef
al

ihe
b
tha
-
ihe
ihe

A Hipdlop wt Pesition 5.
A [Mipdlog =mf Powition 6.
B [Iip-flnp nf Pombtion ],
B Nipdlep ay Pesbtion 3.
G Mpdlop . Poxition 3.
C ipdiop wt ' Pesifipn 4,

gt

pat clock tubes (losg fubes} onto:

Positican 1 and I ol the A Dip-Mop
Pouitions -3 and 4 of the B [lip-llep.
Pagitlons 5 und & of the C Oip-Flop.

CIGECOMP ba-now PROGRAMMED,

To Opsrate DIGI-COMP

STEF 1 = With the front of the fompoker fuciag yoo make sime
the clock in-all the way oul{lo ghe rigBt), With the
Manunl Inpul Trbs SLOWLY move the flip-flops
Tin®* (lelt) and out"’ (right], ome at o time, to See
il any of the logic tabes ome hittiag the leglc rods,

I a logic tube hite a logle rod, pegh B on Uiy,
I it s2ill hitm the legie od mplace |5,

STEP-Z —with the Manual Inpul Tabs move all (lip-flops £5 the
right faee § A8 the Read-Out)
U

STEF 3 - Slowly cycle the clock a mumber of times,

TO CYCLE THE CLOCK SLOWLY MOVE IT ALL
THE WaAY IN (LEFT) AND OUT (REGHT).

You ahoold see in the R-e.nd Chuky

Befare the (st clech gpile
Alles the firad ebock e yole
Afier the second click cycla

Afret the thicd &lock eyele

R T T

Abtor thie fourth clock cyele

Aler e fifth elock eyela

Afser the slaih clock oyelo

A you conline o cpcle the oleck 1he sequence will me pest,
U you see this Eequesce, DEG-COMP IS WORKING AS A
MGITAL COMPUTER,

I you do ned see this seqgeence go te Step 1 of Check Omi
Prohlem,

a Wheat in DOGI-OOMEP doing?
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CHECK OUT PROBLEM CONTINUED

T u:rpati.mnt i Jimve ;iu;il :mp!ehd with IDIGECOMP L &
iy pleal numpul.ﬂ gperatlon’ knews an T'COUNTING BY SHIET-

NG, hﬁ shiftirg™ meuns (gl whatevet s in the
Read {lu: u! a p— Gp e tranelecced . (ahiftod® to the ip-fisp
olove AND tha apposite of whal o ig the Foosd Qb of the fop
flip-flop in translersed (ehiftedd into the bottom flip-flop. You
shog il ses the followin g sequenca:

A gﬂ_.,..-] 1‘__.,43
B I
¢ =1 1 5

CODING SHEET

Iestend ol saymg in wicdd whine (o il tha [agle tobes and
elock Subss, fom- mow on- W wwill ame & "CODING SHEET™. A
coding shest ic-med for all olec tronic digitel compatomn 1o mak:
it wasier for the man (0 prepant paooblems foe the computer.
DIGE-COMPTS coding sheet will be used Eor the same purpaie.

Thie coding sheet lookes Lk DIGEI-COMF to make it oosy 1o gae.

1 -] L | i ] L]

o ]

T “II

=

-

The numbers at the 10p of the coding shest can be seen on the
Top Plate: These are the POSITIONS.

TOP PLATE
e TJ
'1[ ] [ '[l 3 i
FRONT

The nambeen In FRONT of the TOP PLATE are the POSITIONS
af tha & Reds. The numbers ln BACK on the TOP PLATE
sre the P (NS ol the Clock Bods, For example, Tind LOGH
ROD POSITIONS 1 ond 6 oa your computer. Mos. — diad che
CLOCK ROD POSITIONS 2 nnd 5 on DIGLCOMP  flook of
Figaros 1 amd I for the nnowerh,

BACK

AR AR AR

| Fup-FLo? FrONT |

I:-mh POSITION (nunher) on the CODING SHEET has under it o

T ood F, These corresposnd 10 the =ix seis of Tand FPEGS on
EACH Flig-Flop. I you look mt DEGLCOME you will mes that
wnder cech of the 6 PﬂSIT‘lﬂHE mir ked on the Front of the Top
Plate thers 5 got &l PECE marked T ond F osposseh Flip-
Flop.
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T PEG OF "B"

FLIF.-FLOM

FIGURE 3A FRONT

POSITION 3

FLIP-FLOPS

FIGURE 38 BACK

TETFLIRFLOP

e e —. T— S, S— ] -

o




CODING SHEET CONMTINUED

o 1:-:|;|=|.ﬂ.|;|l|.'|. fimd the T PEG of the B F'I.IFnFIup al Poulthon 3
gty BYIG T-COeNT,

On ihe BACE of each Flip-Flop ther am six 'PEGE i prked
1,2, 3, 4, 5,6, Thone pegs alee Comespond (o ibe ix positions
murked cd the TOP PLATE in BATE On ihe Coding ShHesd
thase PEGS me repeesenied by the oushers to the right of the
T-F UNDER EACH POSITION of the TOF of the coding sheet,
Fou epmmple, {ind thr 3 and & PEGE of the C Flip-Flog oo your
campatur (Sre Flgums 34 sod 3B for mmswens ),

Vau mun have notieed e the Top Plale sevt fo itk pumbeis in
bach, the wondn- RESET and SET. Thin i to remind yvou that
Clock Red Posinions I, 4 and & mast be uwed 10 58T & Mipfap
and ' Clock” Rod Positloas 1, 3 aml 5 o RESET n flip-flap,

SEET mearms [0 change i Mipetlap feam 0™ o
1Y [in ke Pead Oul), (Tha Flip-Flop seuss Eo
s lely for o SET.

RESET meuma to chompe a FhpFiop fmom L Cals
b 0" {in (he Read Cd) (The Flig-Fiop meves
1ot rlpht [oe & RESET).

It a flig-flos bas o CLOCE TUREE o the PEG in CLEOCE ROD
POSITIONS 1.5 ar -5 il-will RESET when the «lock & cysied,
U a FligFlop has o CLOCK TUBE on the PEG in CLOCE ROD
POSITHINS ‘2, 4 or 6 it will SET ‘when the clock in cycled.

i;J:L ] 1 I~ | - S

T

R

't

FLIP-FLOP

Ciawly evels voup eoapotee and wateh haw thin warkse in the
back. Metice when a logic rod moves En it pushes the SLIDER.
Whesn the slides mbven f pushes the clock md mil &6 that the
wlock rod is caught by the clock pkane.

Neow that yvoo vnddmtand how the coding sheet corespomids fo-
ahie warioue parts ol the COMPUTER =" s hon b6 use G

The geding shoet bs FILLED OUT BY MARKING [T with® the

llowing symbols:

L = Firmly pot & LOGIC TUBE {Shat Tobe) ento
the indicated FEG ol the Flip-Flop st the
Pasicinm moaked

C— Fasmly p o CLOCK TURE (Yong twhe) snts
ihe hﬂ:.‘ﬁ af the Flip-Flop ot the Posltlon
mer v

(OUT) = Mowe the LOGE KOO tn thiv Poaition to
SINACTIVE" (tum to the Bofi),

Yoar computer noew has the CHECK QUT sxporimesl progrommid

en it Ty FILLING QUT The Cofing Shoel below (o the
CHECE OUT Expetisent o Papge 4. Foo egam ple, an pags 4 1
Eays POT LOGIC TBES Intos;

YT PEG of the A Flip-Flop @t Pasifion 5
You wosld mocle pn L oax ahdwn on the Coeding ﬂlwll-t.
Also on page 4 it saye PUT CLOCK TUBES into:

Pomiiions | |:|.11|:I 2 of the A Myp-flop.
Vo woall gk C% whire shéwn os ke Coding Shos|,

= ] 0 D

(G 1.-u- Page 28 1o chech yoar nn.l:wer-.:]

I
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Let'n progrim another osperiment wsing the Codimg Shewt.

EXPERIMENT 2 = FINAL COUNT DOWRN

Your DHGE-COMP will sutematic ally mignal the HLAST OFF af
ik mpsice ship From Cape Cunoveral ot the right fime.

Ta EIPI-H.IH DG LC DA

STEP | — Put Fronl Panel Card 11n place.

ETEP 2 Maké sire CLDCH j all b wiy 15 the  dghl,
ETEP Y = Romoae ALL loghe wmed cloch tubea,

STEFR 4 — “PROGRAM" {Pw in Logic srd Clock Tubes)
DIGLCOMP sccording 1o the coding sheet. (Pl
lpghe faben oa ffed thea pal clock tubes in pleie).

=
1 'y ] ] i L
Ti{F T F|& T F|= wF| % T FI% T Fl%
A L e = [ L 1 L L
=] '_ [ L= L L
L . uf Je  (Fle

STEP 5 — Monunlly (with the MANUAL INPUT TABSE meve all
Elip- iuﬂw iothe LEFT so fhet vou seo i i ghe
Read Dt

STEP 6 = Oyole the clock’ siewly until E mippeams in e
Read O, L)

THES |5 THE “HLAST DFF" S10HAL
DIGRCEMP lan counted T cleck cyales sinrting
mt i mnd n-:mli.nglrtE =

o you want 10 regd shout ghe LARGUAGE OF COMPUTERS go
to the next chapier, 1T you want 1o iry mame experimen s now [0

ba: papge 15,




THE LANGUAGE ODF COMPUTERS

Bimary Sy stem

Ta undermtansd DIGI-COMP you emon: lepim the LANGIUIAGE OF
COMPUTERS. If you sre 16 toll DIGI-COMP what ta do and i

you wee bo endesstand the compulet’s seswess, Fol sl ase .
lungraage, ¥ou and HE-COMP boeh know.

Lmkily thin jﬂn.l:l.l.lﬁcll wery simple — much easisr to leam
than {f wax te loam imml numbers. THIS LANGUAGE MAKES
THE OPERATION OF DIGITAL COMPUTERS POSSIHLE.

The computer's language is known a8 the "'BINARY SYSTEM'',
BiNARY HUMBERS woe omly two symbols, 0 pad 1, wmthes thes
the tan decimal nombsen (00 1.2, 3, 8, 5 6, 7, 8. 9%

Since the binaey system has only two symbols, these symbols
can” be umed to mean many things. “They msy mean ON—DOFF,
TRUE-FALSE, YES-NO o nay other kind of 1ws waj opeis-
tian, Thescfore, the Binnne-saysism cun be meed In many dovices

— leghts O oc OFF or, en in DIGI-CONP, fwo pesdtions of &
fip=lap — LEFT and REZHT.

You have leamad thiat in decimel sumbers (B3 actuslly moans:
B one hamndeeds + B fene | 3 oomes.
Thers 683 cun be writden us:

BRY = 00 & B0 !
Mi=6x10 s= 100
::I‘.rﬂ-l {ﬁhllﬂ.:lﬂ]'h:'lﬁ;:
or 683 = (6 x 107) {Ex 107«

{-l'sll!r ngibet fadeed Lo the pawet of sem in equal fo dae, Bhus
=1

"

|F‘i'

T
=

L

AN

In Bl nwmbes GEX che digic & g fn the *“hundreds ' iEion -
Ilu- dm.lt B in kn the "roas" positlen = and the digic 3 i it
Hoanen" ar Yunit" pagliion,

In oiber words-we may say that each digit in any decimal nambes
I m diffwrent powar af ten depending on the position of the digle
within the mimber,

What ‘will esch podition in ihe binafy susber sysies sean®

In the bingry s yebem wie have oonly o apmbils (0 pnd 1) Them-=
fors, BEACH POSITION REPRESENTS A DIFFERENT POWER
OF TWO () “That Is, ihey o 2921, 21 ¥ ond o on.

An exampls of & binery pumber is: 110
This  mumber & resd! "ONE, ONE, ZERD.'™

Thi meaning of this bney mumber can be wiitten as in tie Tol-
o imyy & mimple:

B10-=(1 = 2% ol = 2% (0x2Y
oF 100w (1 %2 2 23 (1L %2 +101)
o 110 = {1 =) +iLxdd + (0% 1)

Metead af saving & number Bas. "dights" s in the decimal
Eyates wo nay o binary namber has ““hits"",
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BINARY SYSTEM CONTINUED

In the binary system the FIRST position AT THE RIGHT is
called thp 1 'onss hit"® ﬂtj. the SECOND . posltbon from ihe rigght
ks the “iwos Bit™ 2%, the THIRD ponition Grom the right the
":anhhit""ﬂ*]. the fourth position the "sights it (27) and
ne ]

You con TRANSLATE thin binsry susber 10w decizp] pushsy,
0= {1 wd) & (L= 2)={lx 1)
i =4 413 =} =t
(4w biE) (% bit) (1 'shiD)

AR you gee, tmoslating botwers the binory and decimal nembser
upstemn i pany. The chart will Kslp yoii banslate botween the
decimul and binary susber nystons when you dse DRH=-COM P,

TRANSLATION CHART

BEINARY SY ST EM
FOUME BIT TEOREIT QNES BIT

4 2 1
TEC MAL F 2! T
oUW ALESNT — —
o= o =] Q
1= ] |; i
£ = & i L]
am & | .1.
i4® i [+] )
5w ] ] II
A= i i :u
= i | I

Using the Traaslation Chunt twy tensbitiog these DECIMAL
miambsss bo BINARY:

b=

d =

X=

Abss, ity branslating ihese BINABRY mumbessi to DECMAL:

1 =

00 =

il =

(To check your nnawers g o page 35

10
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BINARY ADDITIOMN

It im wory esay 10 add two binery numbers. THERE ARE DNLY
FIVE RULES TO RENMEMBER:

RULE | Delt=a
H'L.'LE'!.E Dsl=1
RULE-3 1+0=1
ELULE i B0 =D with o 1" cseee (ol

ape, #ers) [F)

RULE 5 11 v 1=1whtha "1" carry (rowd:
ame, ool 11

Compare this with the decimel addiilon tmble! A few examples

ares:
l+0h=1 24 A= 5 Ath=9
Bl =2 withw 1" caoey (12,
9 T =0 owith | L carey (16T,

Is Tacl, thess ore 85 addition rules in the decimal swRtom!

A wiou Enow when twa decimal Gimbent are adcded, thie ey
froem v colamn i added 15 the digite af - the aest colama. For
f:-:u.mp]l:

CHTy Lif
07
425
L4l

Exactly the mame thing is dene in the binney evstem, For
ecumple
CRETY i1t
E1011 (Can vou fgue’ oop the deciaal
¥ i_';'_”-“ eqatvalent of fhese  numbers?)
110001 (Ste page I8 for lhe snewas, )

In. thee bimery system' the Y"CARRIES" FROM. ONE COLUBNN
ARE ADDED TO THE “BITS™ OF THE NEXT COLUMN.

Adthough the bimory system i very wimple, b reqgulsen sy
binary bits 10 repeesont o nusbet,

Far examplel

Thes decimal fdmibe=s 50 foaly 2 decimal digita)-la
L TO0ED in binary (B binnry hithe b

This &= one of the reasons thel wltbooph diglis] computsre can
be mode af very simple parts, meny thoissads of (hess paris
are needed.

MEITE that whes more than thres ones e sdded, iherm will Be
more [than one corsy. A an sxomple:

carry —(1) (1)

(1) (1)
R | 3
@l of 1
Bl 1
e -
InE o 1

"



HINARY SYSTEM IN COMPUTERS

As we guld halwe, the binosy syatem can bo sdagied b muny
waen,  Including YES=NO o TRUE-FALSE regceiantition,
Thus the modorm compéter can make nimpls desinlsns ahait
complicated meiird using the binory loagiage.

The Compater need only decide Trwe oo False woch time s
question Is asked. Ao an exumpbe, befoee o spuce ship can be
Lavnched, = digital computer is used 10 make the decishon wha-
ther everyihing ia A-O-K. I <sn do ihis by looking st thousands
ol parta of the space ship and dpcide whether they mie Hparaling,
propesly. The computer doss this by deferminiag il the part is
giviag the correct snuwir 1o the Yquestion™ being neked of it
¥ the ssswer does not compar with what it sBoold be then {he
aneweEs 14 False; if ot doon compare,” then the answer (s Trwe.
Ther aze 40 many of these Tres=Faolae decinions ia b made in
nueh m shoel pecied of Hme, thel the computer nust make thes-
wnnils of poch decicions soeh wecosd

Your DIGL-COMP uses Toeo ~-Folse 25 well ms binary numbesm
(0 and 1 im the Reasd Oug) pn you will nee dn the not seciion oo
PROGRAMMING.

PROGRAMMING
Boowt Lhait wou usderstand the computer’s Longuage, let us sou

-
—

F—. e

how DIGLCOMP uses the language. As we know, s commter
hamg b Bradn, Buf it can woak vy complex probleme, o ii-is

tald how 18 work them sfep-bygiep. THE B CALLED Bl
GRAMMING.

You hove bees progromming  all -your 156 Whineve v el
seeeons to do momething, or bow to do it you @t e mming,
Vaiir mother tells you U is ralsing cotdoons. | you go oatdoorms

e Al I o weonr vour subbom

AND
H. 1 you weor woor Fakocos
THEN
Co Nou il ot el wedl
This s program,
Another way of slafing this (=3
STATEMENT & = I It s twe that you wesr year

subben

AND
STATEMENT B = I it in frue thif vou went your
ik N

THEN

STATEMENT C — I s tnae thok you won't got wet,

Mow, et un fosged sbout main, maincoats, snd rubshers for o
moment. Just thisk abowl the connection betweesn Stabestenis A,
B. und € You can easily see that:

I A s Tree AND If B dd True THEN C iz Troe.
It is impocimnt o onderacsnd that C En hrue
ONLY when & AND B are both truw, Yoo oan

&leo repmon:

3 A s false AND T 8 i& true THEN C iz folse.
Abso, you sy sy that

3 M A is true AND If B is folse THEN C is felse.
Alsa,

4 WA s falve ANDI B is fase THEN Cis false.
12



PROGRAMMING CONTINUED

In' crder Lo make thinge sinpler, lot os infroduce gome sy mbols
o répresaml woeds or stolements. Wa will mow pubsbibebe:

A En-r_ﬁlmnm Adbic ks frae.

A foe Stasememt A A6 1) in foles,
B for Statcmeot BoRL i Ex trae,
B for Starement B i it is fafse.

£ fop Satemeor © 0 i b deee,
G e Sestement C #F it iz false.
Alsma,
B (pqonls sign) = substitunod for the woid THEN.
= (o1 i subatitoiad for (Be wosd AND
Wa can oow rewrhle oudr sets of nintemests 10 read
1. 30 A is e and B I8 tres, then C is true, a1:
A vRe=l

L HA s folee und B 15 rrue, then & iz Falue, ar:
AB=eC

3 M A GE free and B ls folse, thes © s lolie, or:
A-BmB
4, 1 Acizfalve and B i falie, then C is folee, or:
A-B=C
These four sets ol statememin demanstrote dses of the basis
opetlicny of o computer, This Is called e "And™ eperation.

Ta relute whnt w= have fmat lemmed o the binary surbe: $valem,

we will lei
True ba repeesented by |

Falue be mpdesented by 0

in' othor words, e cun make o chart showing tha (ol jowing ré-
lstbonahips:

= Tlnn- L
Falew =
= Tm —

1
]
|
= False = 0
L
0

|- m 2= 2=
"

o

- Tl"H =

= Folwwr =

L ]

11'1: vemenstraie these relationships on your DIGI-COMP 1, let
{hiers

A flp-flep be Statement 4

B fip-tlop be Sttement B
G flp-flep b= Statement © Cohe conchotion)

B & flipdlch hag & 07 in its seod=out, theo the flip-flag
represeats & folee statement. B s fip-flop has & 17 15 its
mad-oat; them il epresenis o broe statement,

i3
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PROGRAMMING CONTINUED
Let ey progras DIGECOMP for the st set of statements:
1. ok - B = Q!

STEP 1 — Remove all the logic tubea fram the
frant and all the clock tubes from the blu.ch_ of

¥enr cognputer

STEF 2 — Put logic and clock tubbs oa according

t= thy celing wheet
1 2 1 L5 i) i}
rely Trls Torln vielel T oAs T Mg

b
L

i

=By s

5TEP=E—‘HHM the clock ull the way oot to the
riEhl,

RTER  — Mewe ihe ﬂ IhE-flan 611 Bhe wwoy it s
ihe right 5o that you resd & =0 in s read-oot,

ETER 5 ~ With the Mansal lnpui Taba sl the A
and B Flipflope 1o {be left s thst you meed
W I dhels road-outs,

STEP 6 — Cyole the clock omnce. A 17" ghould
spgonr b6 the C readwoat.
Try mny other combination of & and B; for exmmple :

A = 1 anlf B = 0 (2 will BOT Decame *' 1),

WE HAVE JUST PROGRANMED THE “AND'" ORERATION FOR
THE lst SET OF STATEMENTS O DIGT-COMP,. This aperption
iz seprenaaled on the compliler by the logle rmd In Powition 2.
Logle rod 2-weill o "ia" enly when Hip-lfops A AND B are
both "1 I wither one of thes s logic-rod 2 will be
blocked from. moving “'In*“'wsj ther logic fobes. (Sel & = I,
B = 0 and waich the logic md being blocked from moving in as
o o sy oycle the clock.)

Now lot us program the second ser of statemants sn DIGLC OMP
(A« B=C) Inthis cass, if & = 0 (A is folse) AND B = 1 (B is
fruey them C msumt bo made "'0°° when (he olock ia cycled. This
means O most be rosel whea fs 0D pndl B =1,

Al POSITION 1 (recet) put & lapie twbe inle the A Mip4lep on
the “'F*" peg (A in folse) AND u logia tube on the B (lip-flop

om the "T" {E L'l H'H]l
[on Ehe bach) ol Positicn 1" (meed)

L the mecond ol of ststementm. You can (11} sat

for this program an shown balew,
i

¥owp-i T F{| ¥ T F
A
ol
— — d i
|= =
——m T — iy

2 ‘r[-_ TT - _'l[:_

Fai w clnﬂk_rﬂ:l on the C Hip-llop
i 1= the popram (o

m eedipg @hos

Try thie ascond wet of nnfementn oo your comspaier.
STEP 1 —Move clock all the way to the eight.

FTEF d — With the
in A mwnd 1™ im

STEPI -

Pogo 2801 you hawe trouble)

Hlfnrmﬂ fnput Tuoba sef 0"

e the clock -~ £ should bave a
SO i e Rewd-Chi, ‘

Try PROGRAMMING Stutemenis 3 and 4 far DIGICOMP. (See

YOU HAYE JUST PROGRAMMED YOUR COMPUTER.

14



CHAPTER Il = EXPERIMENTS

MNew you e ready 0 peogram the differeni problems, piddles
ufsil gamoy that mre in thid chapter. Them are resl = pere b &
mhawin; how ouComation is used; fof amusemest there-are Fopical
richilos: mod gumes. At the ond of She Shaptee, binarye otk i
aird (e diffemnt operuting parim of lamge digital computing
machines are diooussiod and demoostrated ming DIGECOMP,;

In the experiments (het follow the pgropree has boen wsocked
oud for you. B wou weonild like (o bry prograsaing an exporimesnt
yournedf, po to Page 38

You have o det of FRONT PANEL CARDS included with ike
Instruction Manual. Eoch oxperiment omes one 5f tsass miqds,
You munt put the cosmeel euprd Tae sach experiment in fhe sloty
o the Front Panel. The cand should e bent om dotied line 1o
heeld it in e

IN ALL EXPERMENTS MAKE SURE LOGIS TUOBED AND
CLOCK TUBES ARE OMLY 1IN THE POSITIONS MDITATED

Y THE £0DiNG SHERT

EXFERIMENT 3 - AUTOMATIC ELEVATOR

The auntomatic elevator is & common. example of somatine

wihieh mees MENCORY, A simplir guiomotie elevator is e bia
flogr elovator. The sulomutic sysiem ik required fo REMEMBER
al which of the twe flesn it has arapped.

in the slevater there are two batloms, one 10 el the eleviato 1o
go 1o the 1m flooc snd the second to tell it 1o go o the 2ne
Hlooe, O eack floor there f=-g boifon (CALL butien) which il
cate-punly 1o tell the sievator (0 coms to waur floar,

Immgine the CALL betiors an the 18t fléor i the same ox the
butken in the. slovaloar divecting it 1o che Lst Moo, Aleo; the
ind floor CALL bulton i the sase &i the Znd flodr buteon s
the alewatar. Put FRONT PAMEL CARD [ into place. Oo this
cudsl there 8 macked *"UP=DOWN". If the batlom fllp-Elop in wt
1YY thes slevatiod in divected fo ihe 2ad flaer, aad 4F 0t in A
“IF % to the Int (loor. (Look sl the Hesd Dt mekl e UP-O00N.Y
Thi= Heor wb which the slevnior {8 locoted W indicated byl
1 in ghe Beod €ut by the Moo

DIGLCOMP dan be vaed o shos bhow his oBevabos wer k.
PROGRAM DHGI-COMP acearding to the codimg cheet.

(] 2 W a ] [
LR o EEL PR o o Y | Ty TFa T HYE T 0B
. G I 0 I
e — 4 - —_ t
[ | I
n | e = |
- ——al: = | - _|__ rm | Bl
£ La L k.] L
— e s o Prp— ——. | . -

To operate DHGLCOMP:

STEFP | = Madw suee logie and clook (gbas e CHLY im
the positions indicaied on the coding stheet,

STEF L= Make sure sl LOGK BODS o b the ACTIVE
POEITION. flumed to the right) and the
CLOCK iz wll the way @il o il rhght}.

STEP 3 ~ Masually set the “vp-down'' flip-ficg to 1"
il wom want bopoop o b 0T T vau wani
o go dow,

STEP4 = Cyole the elock,

1



EXFERIMENT 4 = BHAMNK LOCHK
Eaech moming the president of the MONEY bank has to open the
bonk weult. It is & combinmtion lock wsing binary nombeds.

Thisn moming the president wes surprised to find he couldnt
mmember She comhisation Can you open’ the vaall for him®

Program BIGFCOMP o8 in the coding shegt belew

i - 3 " a
1-fl-|1'r_: T EFn 'l'Fq-__-rr: rJ'.
s il e L I R
. L) ik i e Iq.n.r_' i
o SN ] 11 SN VWV el fe

STEP 1 = Use Front Pane]l Cuwd |,

STEP I = You goess the bisary combinetion snd smansally
sl the combimption inbo the thees fRipdflogps.

CTEP 1 - Cyele the click ONCE.
Il you mes j in the Read-0ut, yoo bave seccessfully opened
the wwulE! IF you da mod wse i ey ngain] What i your chence

1
of opeaing the vaall on the fest oy ?

EXPERIMENT 6 -~ SEQUENTIAL BANK LOCK

To make it mord difficuly for pnyone but the president of the
bank te cpan the veull, o new type fock was instolied This
lock pequires twa hinary mambers (@ s particuler order 1o open it

Program 0 PG-C WP n-n.‘.-:rrﬂin..n: fo thiy oo g mheet,

1 - & 5 [
T " i T FEi2 o T Fl 1‘[ : l 1 T Fl &
s TR Tl TR T
B *ﬂ.l'l L :} | e |du} L
(=] l! ] |Jil {4 L g o
To opercte DIGI COMP:

ESTEP L = Clso Front Panel Card L

P STEP-F ~ Cycle the clock ONCE. | you ses
Rend-Ouat, woo have oponed the vaolt; B not)-

i Staps 5 ond & spain.

o
¥,
ted

AT

]
=]

STEP.Z — Moke zure clock i ol the way 1o the bght.

STEP 3 - Muiunlly move all Hip-flops to the right 5ee :;
in the Rood-Ouk.)
STEP 4 - Guess the limt binpey sumber
mmnaally sotei 18 In'iba A @
STEP 5= Cycle the clook ONCE. If the C flipflon gru
fo L then the niembeer yoo antered  wan
cofrect and @ to step O MW wkave w1 fF0°
try Sie pod-anid 5 again.
ATEP 6 — Cugss the second Bnery awshor
and manually emter it in THp=flogs & and

r,;": sinid
B Hip-ilops.

b

in the

Thia time what is- your chunce of opening the vasll the fest try?
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EXFPERIMEMNT 8 = HOD-HUM (Lagical Riddie)

In the Paecific Ocean thess ore twa nelphbosdng @londs wisbeh
Iew white mes ke sesn, | yos wers (o take a Irip and ¥ isit
Ehese islands you would Tbwd the natfves of [&land HO always
gell the Gruth- while the natves of iiland HUS always el
falschonds. A= an cutsider you cannce tell 1o which iaband any
ol the sativen beloag. Whesn yeo vigil the iglends Yo nen o

of theee antives standing nround, and oot of custosily wek
the st 1o which Blnnd he helongs.

FIRST NATIVE'S ANSWER: "BEYTFL.'"

Slnee bw lﬁll.iﬂ:‘r Bpiak Fm;l.i.'ll'r. yenr canndt  undemtand  his
angwoe: Yoou nak hin two frieade “'Wheat digl ki sap?""

SECTUND NATIVE ANESWERS: He say hee bolong “"HUBS"

THIRD HATIVE ANSRERS: “"No. fist man say he belmg
HG"

Riddle: To which island does ihe third nathve belong® )

To oparate HG-COMP:

STEP 1 — Pat Fromit Fane]l Caed 1 into cthe mlode on ke
Frm i Panal.

STEP 2 — Malkp sure elock bs all tha way aut (#o the right],
STEP 3 — Progam DIGI-COMP according te the coding

Ehtek
(¥ou iy find &t helpil 10 meove some of the Dogie roda to tha
INACTIVE POSITION (lam fo the Ledt) whea patting o logic
fehes )
i z 3 4 B ]
T F I T FlE F F i = #®) i T F B ¥ Fl. B
— & L f I! IS L L i
| (€] L tmu_'J_ g L L L
. A et £t ab-ra | fl: | e | ke j C
L . .:; d e — - i @
B 5 i "
A - 3

STEP 4 - Makeé nume logic rods 1, 4, 5 aod & wee |5 the

*:? i ﬂ'j ";1. ACTIVE POSITION (fom to the right),

STEP & = With the Mamual Input Taba eates the nnsmwers of

Al i g " the second and thind natives into the fips
o o T flops indicuted by the Frent Pame] Cand. T
the- akewsi waa HO enter @ *'L", &f HUN

ener N,

STEP 6 - Lyele the clock ONCE

The annwet in the' Rewd Oul will be "1 if
the third native v From HO and 0" if ho |s
from EIUAL,

Tey entering other answers lor the 2nd and 3d Natives. DIGI-
COMP will sleays corcectly tell you from where the thisd
native comen,

17



EXPERIMEMT 7 - SPACE SHIP CHECK OUT
(A Job For An Astronaut)

Thia & kg last momant bedore “blast off ™ It is time for you fo
maks mure all e impoctant puste (“svalema''y ol wour space

mhip aire opEiniing pml;mlr Yoo must mow g0 throngh the Gael
“ghook-ool procedsi "™,

I anyiling B wreop the hsocling will e casceles.
Thewe hoe theee pysle ms to he clhechedr

b Sy sysica
2. Spoce-Ship coniral=
1. Radbc

Ta. chechk these sysiems  the [ollowing gquestioos mre ashed,
m“"!l’ m-'i[ be anpwered corectly tooaveid & cancellation of
lounch,

1. How msck oeypes s [lesing?
2. B the “'eontral atiokh'" W the eommedl poz ition?
3. To-what fréquency is your radic jurmed?

All B anpwers have a pumeskcal valus. Theae waluds will ho
cheebed con wt o time with the values sioeed e DEGI-COMP,
If they check conectly the compaper will indjcpie that the
mynlom fm VAGK" B pat, the cepater will Indicate s mal-
function, (nol working mropesly)

Frogram EHGI-COME socording B0 the comling aheat:

1 | a 4 -] i
o] b 5oFpd ¥ ®la T.F|4 F HE T H &
N |
| [LE 'L L i L
| =E-4 —
i I-i | [ = L |G =18 g e
= o et s b 2 b
. A & Vi |de

Tﬂ--dprlr [ 14 -DlEF—':':IHP
sTEP | — Use Feemt Pamel Cord L

ETEP T — Mavw sl logic- reedn (0 IH_M:TWE fturn 0 the
I-ufl}mup{ Mi=g, 2 and 3

STEP 3 — Guess how mech ouvgen = [lowing wnd man-
anlly meve the ip-feps to i oumerical
witlee fanything from 00 s 11

|
STEP 4 - Cyele the clock GNCE. If the wesult is | in
the ®esd-Cel, then the systiem is opesabing
ALK, T the result hissa 0" ANY-
PLACE; than the system s NOT operuting
cormetly. Mowe the flip-flops und cycle the
chock sntil you get the * "AGLE." signal, |
ETEFP 3 — Repenl Steps Jand 4 lor the arsl bwo questions.
Far theie kfand quektion mevis Lagle mod nam-
ber 4 to the ACTIVE POSITION (tuen to the

cghl), ‘Far e (hind qiddtisa sove lagle-rod
number & o the right.

When all ihroe systoms are “A-OK." you s moady Bor your
inferislm BolaTy VOFRES.

18




EXFERIMENT B = "GUESS THE NUMBER"
(A Logical Riddie)

Heae ds a loghcal ciddle to test your reaniniig . pawers. Hawg @
friond choose apy number between P oand 7, (@3 1.2 3.4, 5
2, )k Wou are 10 find thes number be chose fony Bin mnswess o
throe questions: He wlll anawer Yez or No 16 coch guoestion

PUESTION 1: 1= the number wyen?
QUESTION 2: Is the nember 0, 1, 2 o 37

QUESTION 3: Add 10 (ten) e ihe oumber and divide he
repull by G in Bhe remaipder 0, 1. 2 o 37
(Far ersmple, il e pumber {2 5, hen
54 10 = 15 @nd 15 divided by & 5 2 F]u.'u o
remadeder of 30 The answer o thee sEaio-
mint iinll b Yew . M the namber §5 T,
then F ¢ 10 =17 and 17 diveded by & §n >

pluy o remainder of 5, The asgwer ol
be Ha. )
e 1P itz
ETER 1 = Pirt Franl Parse]l Eard IV -1a ploce
STEF 2 — Frogram  DIGLCOMP accoding to ihe ooding

AT
2 3 i 1 | 1]
F Kl T #lk T F| & T Pl - - T Fiw
128 == Y "l
A = [ L | E
— ! a ' ' — 1
5 ! L L] k& L i
— =4 d - vl .
& | | L ; L L [ | L i &

STEP 3 — Make men: clochk i all the way oot (1o the right]

STEP 4 = With the Mununl nput Tob enter the ans wer to
the theee quentions knto the flipflap. indi-
cuted by the Front Puisl Ester a Y70 |f
the psswer was YES. ‘Esnier o "0 6 the
EREWHT Wrass ."!ﬂ-

STEPS — Cyelé the olack ONEE

The Resd-Oux will hive the siimber yooe
friemsd chose in the Binens Sysiem,
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EXPERIMENT 9 = SPACE CAPSULE RE-ENTRY

Aagie, the Asironsud, cum re-anter the carth’s aimosphare
peshing bis Re-smbny buttops in the eornnct Regienos {opler). _'|r
Lischily , his mpace ship wes deslgned-so thae H be mede a mis-
takee @nd pushod the WRONG sequoncs, nothking soduld Bopgen,
Bui then he must iy ALL aver again.

Con yom help Augle m-enter withos! nakdng & mistake? Progoem
DEG-COMP as dn the coding sheet.

1 & 3 ] ) %
T ey Tirfa ToF|a r

F |4 T F| & ki

G L o e N

To ﬂ-piﬂ:ru DG CoMP

“§TEP 1 — Usg Fromt Pasel Casd ¥,

STEP I — Maky sors CLOCE b obl the way out iflo the

oight ) M munl e mowe &l 1§ .i {0 the
REGHT flnﬂu %U in 1he Hln.rl-lc';nr[]":'!

ETEP 3~ Manunlly move 111& ‘re-mntiy’” bulton o sl
O op LT This s the chelce of & it in
he gequesce,

STEP 4 — Cygle the clock JNCE,

(F the We-Enin Mutbo 15 in the CORRECT
ponigicn the “Countsr™ will sdwance to k,
If you &id NOT ahoower cormctly the
Caunter® will be et o 5

STEP S — Rupuul wtepa 3 und 4 g0 thet The coumier spquosce

EIE
T
?I?f have cemplyted the re-emtry for Augie'sn s pace ship seccess-
wlly!

Mothing can go wrong, (Natbee ihat comtinued oporaiben of the
"Re-Entry Botton " and eyeling the clock will nol change the
ooantar ™). DEGICOMP has sutomatical v STOFPED.

e




EXPERIMENT 10 — BINARY COUNTER

Hlbnury  cowdters are ised in oearly all digihal computers ond
muiomn tic dlr'rjc'r.-. There are mEny wsey {0 thess coonlers.

"I'h::,l mily courl esents o 'I'|'|.Ir|.|.|.- Eae l]:.l!]ﬂﬂ', & h:nqr_',: CoUnfer
I umed fo count Tises 80 @ cempoter will inos whoen 8 hos o do
diflzrent oporsticns, Binuey coupteas coa b ogoed (0 guwiomati-
cally oot coady e belag yenl Lo ke proosns stads,

You have almeody counted dawn 8 “hlast off ™ a spoce ship,

Hew wae i you can dount up loom 0t 7 ia binory. Tre weitlag
T thee count fromm (00 1o 111, ‘

To check yauraell, nee DIGE-COMEP
- Progrum HGLCOH P us in the L'l:ld.h.'IE b,

2 3 A -3

|
. Ely o7 or]s r Fl® T+ #|la T =l & =T Fla - 1

Ta aperete DIGI-COMP-
STEP 1 - Use Froat Pasel Cmd 1
ETEP 2 = Make sure ootk is-out. Entmr 077 info all 3
Mip=flops.

STEP 3 = Cycle the clock showly s numsher of (=, Look
at the Read-Out and wutch DIGECOME

cenmt!
THE "OR" OFPERATIOM
In the ssclion tu Pograsiag on page 12 you loamed sbeut the
ANEY" operation umd e DIGL-COMP used the -AND apecaticn,
If you “look at the thred RLFlﬂ'fﬂlﬂtF-Idpﬂh" you cpa wee thece i
mastker conmectiea bstweem them bBeddelea MANE
STATEMENT A — Il wou de net waar yoir mbbors
OR
3 LTATEMENT B - If vou 4o ibh Wl ol ot
THEHN
I ATATEMENT C = You willl pel wet,
'Ir I theer whorthand wo heve umed, tfis oo b wriion o
| ADRH» E
[
| =1
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“OR" OPERATION CONTINUED

Ta pragiam thils elatloaship oo DIGLCOMP yoi will have ib use
E&m?:-ﬂll Sider. Ta put one of e doubls slders on G-

STEP 1 - Bessive Slup Pin,
STEP 2 — Ressiré Top Plate,
ETEF 3 = Move cléck tg Neutral {eee Figore 1),

STER 4 = Romowe Clock Rods ol positions | ond 2,

STEPS - Eqmu-'_u Langle Sliders i -pnl_:il:innq. 1 amzl 3,

STERP & — Insesl Doubles Slidet frem the mear of 1he mochine

with the glals on Fat of the Slidor going
atound Logic Rade 1 and 2,

STEF 7 - Moke sere hole (o Bock of Slider in by Cleck
Red pomition 2. 1€ it i= Mol tumn Ehe slider
wevir and psl bochk In ploce us b Step b

STEP i ~ Insert o Clock Red ioto position 2 s the Back

of DIGI-COMP. Make swee the Clock fiod
thromgh the hole in bachk of ihe Douvhle
I_Hih

STEF 9-— Put an Top Plate.
STEP 10 — Pur&top Pin inko place

wow Progrom DIGICORP according 1o ibe Codimg fhest belew,
The =ymbal] for the Dogbls Slider |5;

—

Moing the [auble Slider goee imilo the two poaitioon marked by DOUBLE SLIDER
thizx. symbel. The hole in the Back of the sliker poes im (he
Chock Redl: poxition marked by the clhels in tha symbisl.,

1 i | L] 5 -
TRl T Ela T r- Bl T

A L l

B LN I-_ = I lii"...l_'!

i i [ 9 | !

L i wou mave A to CLOR B ota 1Y tiven o will Be et when the

clocl i cyoled.
PIECORL 6 progremssed (or tha 'OR" opemmllbon.

Mo woa may peiform the - fest of the oxporments 1o e masosl.
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EXPERIMENT 11 = GAME OF NIM

NEM, @0 ancignd game ovee 2000 venrs old, was played by the
whas min ol the aasl, Two wise men sal ol @ teble, sach e
having uw phle of sivbes by bis nife, The Mt wise man places
wither one o ten stones e the conter of tho table. The mecand
wiee man adds 1 of 2 of his stonen (o the sioneR 0 the oenter
af the fable. Boch ploper toloes o tnes waid] there are 7 sloocw
in the pibe-in the center of the talle. ‘Fhe wise man wbe added

he laal steses to make the plle’ egeel bo 7 = the smartest af
ull wide mes,

DIGI-COMP cleims 10 be very wise. Can you boat DIGIS
COME? Ecther you, or the eompater, sy o Dt

To play HIM:
STEP 1= Flace Front Fanei Casd |in pos sios
STEFZ ~ Progrom DIGLCOMP ' sccocding to the. ooding

mhees, ="
1 2 a a = B
o
trjr rAle o+ Els roe|la rela FTorle i
a lle offe o]
Le e L e o] e
c ) b l k | -8

ETEP 3 — Make sure clock ju sl the way cut
STEP 4 ~ Mokn swre ol iogic rds are tusned 1o the righi.
ESTEFP S = Muke sure all Mlip=tlops are all the way oot (o

the sight].
Y} (R DEG-COMP MAY GO FIRST.
i you go fiest
STEP i - Add  sitlier 1 or 2
la ihe  numher in the Besd
Tt

W yom wanl o oedid 1, move
tha (1ip-Megu with ke Haneal
In gt ‘Tobsi- until you gen 13

which i= 1; &n the Hend - Dui

I the, compuier goes first:

STEP 6 —
Cyelo’ the clock ONEE.

[ -]

STER T -

It iw ‘youwp furn. Uae the
trangiation chard &3 help yom
trandlate the nemhess (85 @he
Fiend Ol 18 debeimal, Add 1 e

I yes want to wiid 2, move
the: fig-llops until you ses E,
which s 2, kn-the Read - Du
STEF T =

In b= dow DIGLCOMPEE
turn. Tycie the elack DNCE

2 to this namber and transiets
baek e blaar'. Edler the
Binsry momkor by maving tha
tlip=Tlops- with ghe @ Maswal
Bapul Teba  wrtil e ses the
mumbe2p (& Ehp Depd Ol

YOU MUST ADD ETTHER 1 OR 2 T THE T-IU-‘iEE.H' N THE READ OUT ON YOUR TURN

STEP B~ Bejpinil Stepi 6 aod 5' {takeang- Bumns - wilk the' cdem-
puter} uokil yis see 1 in the Resd Out. This | 7,

THE FIRET TO MAKE THE :P'FLE EQUAL TO 7 Wi
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EXPERIMENT 12 - BINARY HUMBER COMPARATOR

All electronic digital comgutons have the capability to delemine
whether two binury numbien are equal or pot equal. On the basds
of: the @nswer (whether fhey are equal or nol equall the com-
puter cun make deelaFoas.

[t bn t4ik abdlity of the digital compater to decide what it will de
nesl, lased e ke comparison o lwa binary rumbess which
makes peaple day the Commplilber lghinks". The compuler désg
pat think' " giAce Eosedhe pagrammed it for eoch chodoe i
combd mpke,

RIG-COMP can he i fwe Tinory numbem
and determine i Lhrﬁq?fﬁqul ar et qﬁr '

To peelorm this saperiment, program DIGT-COMPE ss in the coding

wheet.
] - L | | ] f
i 53— i
i o i
r el rele Torls rEla 7ol T Flm
sxile el pel sele
) = E L & | F:
i il B2 I | |
=) L = [ L - 2Th -10h
g | [
i e P | o
To operate TG 1-CEMP,
STEP I - Uss Feoml Punpl Card Vi
ETEP 2 - Make wure clock s out. Mowe the '€ Hip-flop
7 ke B i
ETEFP 3 = Enter dhe it hils of the two numbes bofo
Mig-liops A wd B (ste exnsplo below)
STEP 4 - Csele the clock.
Il the 1w binery bits &e equall, G owill bive & **1'" in iis
Read Ot Wothey are not equiel G will have o “'8F° i its
Rend Chal.
e p whew oo age he (sl 0,
" Reépeal Slogs 3 wnd 4 for the athar hilg of the two bEnary
— pumbere- IF &0 eny time G w0, than the beo nembors e
— nat equal
-
FUR EXAMPLE: cosspare ihe #wa Bénarsy numbers
& =10110 s eater these hilz in A

il B=11110—=— sale;ibhess blis Iz B
1 |t-—— enber theses bwo bits 1sd
ember iBese fwo hite dnd

1 ember thess two biks 3r_:l ol B0 om.

=%




EXPERIMERNT 13 = BINARY ADDI TN

Voo have Ieemed how to udd binary numbers in the chmpior on

“The Longusge of Compatera'. Mow vou will see bow n digital
cdompufer pdds Bwo banare nusbess.

Hwmpmbir, [n addition, there cas be o carey "’ Brcm th previcas

godiimn,
For exisple: cARTY 11
110
- 011
(]|

The addor im o basic unit in sl digitel compriem: Your GIGE
COMP van  be progriomseed’ 10 oporate as en sdder which will
work exoctly am an sdder i fge electoaie digiins o puie s

Wy
Frogram BIGLCIMP as in the coding mhesl,
] B ] i L -] -

5 —e———

T F|.0 T F| X T Fl B ro#|.a i
A L =R - - Ly
. | P | ] 1 e
c v] L L |

T spovers IDIGEHCOMP
STEP 1 = Ut Front Panel Canl L

S TEP 2 — Make sure clowh ts out. Mancally ante: the first

two Binory bits 16 be added inte the’ A dnd
B Mip-flops (foe oxample). Make dore the ©
[lip=ITog Bm “'0OFF,

alTEF:-3 = Cycle the clock ONCE
A will romembest thie sem and © will remes-
lser the coery.

JTEF 4 = Copy the Read Out of & onfd & ghesl of paper.
This 28 the fivst bt of yosr neawor.

STEP S — Enter the second kit of the awo numbore anto &
and B DO NOT TOUCH C (C resmembers
e cacey from the peevious steph

ETEP B - Tyels the clock ONCE:

Reprat Steps &, 5, mnd 6 sntil you  hove
udded [the fwo oesbors. Resmembor (o copy
ibe conry efter the lasl cperation.

11
u (=]

Tiy thin example:

Eanlae Enter Enter
a_:i"d Al — 1t
M. o 1 5} 1
Mo, B 1 | |
Barcies £ i 1 |
UM {Assmar in A} n N | 0 o

Cun you check ikls by banmlating bo b decisal symiom®

25



EXPERIMENT 14 — BINARY SUBTRACT

Binary sabstraction ks sp simple ss hinury addition.
The yules for hinary sabimaclion mm:
RULE L 1-1=0
RULE 2+ L-0=1
RULE & 0-1=1 with a'"'1"" bomow.,
RULE 4: D-D=0
RULE 5: 1-1mwnda "1 bomow = Lwitha '*1" bosrow.
RULEG: | = amd @ "'1"" Bderow =
RULE 7: 0=]1=nda "' Boorow = O wifhom '"1"" boongew.
BULES: 0-0and s 1" bomow = 1 with a1 bosrow.

The progmm for a binany subtractor is given in theo coding shoet.
Compore this coding aheet with the ose Eor the binary edde
Motice the only differenes &2 0t Pesition 5 and 6,

1 & 3 i ] .8

ToE[N Fowir vy v flE ¥ORIE T RIS
: L | I e e Cl: L L]
B b S b= L 15 L
o SR ] I ] [ = 2 L

To s perate DIGA-COMF
STEF 1 = lize Froat Paned Card VAL
STEP 2 = Make sure. clock i out. Make sure C© ks ®'0",

ETEP 3 = Enter the [imi hit of the subirohend {1zt Hu.:l
im the top Elip-llop sod the fimt bl of the
:.uHr-u.-::qu'r {'ﬂul Hq,]- i the midd e Hip-cﬂdlp-

STEF 4 = Cyele the cluck ONCE,
ETEPS = Copy ithe RESULT (im tap Nip-floph on i plece
ol paper:

STEP & — Enter the sicond bits of the pwe ausbers. DO
MOT TOUCH C w= il coataima the Ybomoe '’
from the previous st=p,

STEF T — Cyele the cleck ONCE, Reprat Steps 5, 6 snd 7

< antll  the Iwe aumbssie sre  sulMracied.

REMEMBER, the number subfracted most be less than, orequul
to thar number [rom which it is being sublrected,

AS AN EXAMPLE

dth Aed Eml ist
Hiz ait Bir Bii
1et- N, 1 i i .
Zod Ho i 1 { 1
(Borow)] 1 1 i
(Diffarsnce) a 1] 1 L

Ty o mubltect any two Binary eosbecs. Upe DIGI-COMP 1o

chesk Vot anEwer,



EXPERIMENT 15 = BINARY MULTIPLICATION

Binuey” multiplication s carried onf 5 W wey gimbisr o decimsmal
|n|_'|I|]|'I'.|-uru,:-|| The bimacy mol tipkication talcle s

L wika g
Uxila il

Uu-lI=10
x. L=

Thin {= sven simpler thes binsy sdditian®

To sultiply- Ia the binary syatem yoo multiply b sisek kit of the
mrltiplies and asle, This iz the same @8 i the decisal Hyntem

Foe eaample:

kn Binury!
11k}
E 1ie]
13
(= R R

114

1103

ia1alogl

In decimel:

11
1d

i

L

1A

168

DR-CUMP can be usicd to maltiply two bimary susbess wdcond:

ing 10 the Binary sulbiplsstiom tahle,

Preoiirmm DEGI-COMP i in the o lng aliol.,

1 2 5 -] Lo
; o— O i
r__r .: T-F|3 T j & T/ F R T Fl&
. ke
L] ol L 2T | ik Ii

TO OPERATE DIGI-COMP
STEP 1 = Ups Front Panel Card 1X

STEP 2 = Enter thes laml salld plleand bLL ind o the tep mnd

the fiest maluplwe bit Eno the: middbe flip
fho-pe

STEP) =« Byele the clock ONCE! C will hald (he resalt -
CoOpy ¥l on-papoer.

STEF 4 — Enter  pdditional bits of the mulliplicand and

cycie the cCloch; copying the anewer ezch
tima o= in cthe ewomple)

ETEP 5 = Emter the secénd bt of the mattiplier sod ool
Srteg 4 far all bl of the muliiplicand. Copy

the nmmwee am in Slep 4 bot chifted 1o the
lett poe bit fpos e wmple)

STEP & — Bepeat -Sep 5 for all bite of the soltipler.

You may wae DIGECOMP to sdd the partin] producte o ger the
flnal el {use the Bmary Adder Exped meai )

27
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FROBLEMS FOR YOU TO FROGRAM

You have been progromming differeni experiments on vour DEGL
COMP for which the peogram hew boen given. Mow vou Bave the
eppertunity te do what perwons whe pogram loge electeonle
digitnl computers must do, YOU can aow work out progrons and
put \hewe progrome onteryoar DG LCOMP,

Two expeciments which you cen program and pul om DIG-COMP
are given beloss,

EXPERIMENT — AUTOMATIC COUNTER

The nutomatic cosntor in a modification of ke Binary Ceanter
(Expuriment 10) lnstead of siarfing to comnt over agasn w8 i
the Hinary Coupler, tho Awiomatic Counter musl count 4 clock
cyoles, then wiop, This meons that iFyoo cyele the eleck when
theee in g kn the Begd Oul, nothisig sl happn, Now YO0
Eﬂﬂ';l:l-:ul ihe pragram foc thiz cxperiment sad try it oo DIGI-

EXPERIMENT — A LOGICAL RIDDLE

Thees bnws want b 5 lehing trha The bays were Tom, Dick wnd
Jem, When they ridarned they were asbed who caught the fish,
Being beipght beyn, they replied os folbaws:

I Tam didn't, then Dick did. “Fom Hd" and “*Jim didn't"" s
net bath tris statements. I Thck did, then Tom did and Jim- did.

B df tgwe that Jis ofid?

NOW MAKE UP YOUR ORN EXPERIMENTS TO PiROGRAM ON
YOUR DIGL-COMP.

AMESWERS-
Coding Shear — Sas Pags 7,
Cirrecl ooding sheel [er CHECK. OUT F;HFHH'.IHE]'{T.

i z ] L 5
TiEfi

TF | T R4 !__l__l-

1
it
2

Binary System: Page 10
6= 110; & = 100 3 = 11
107= L D= -1 1= 9

Binary Addivion: Poge 11
U =37 1010 320 110000 = 49

Progromming: Page 14

Stetement Xt AC B=€  menns 0l A ks hiue
AND B s falim
chen © i3 Falie,

unit for Staitement & K - B &

i T 3 P \‘a 8
T e 1 T - R T F | ¥ Fl & T F| B rF
[ ! El—1
& 5 =
i ot | =
i
£ . i
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GUARANTEE B

TOUR OIG-COoOMP § 18 GUARANTEED TO BE OF THE ?!.

HIGHELT QUALITY. IF LNY PART OEELSE B H., -::‘-

MG WILL REPLACE: |T FREE OF CHARGE WITHIN 1

B YEARL FAQK DATE OF PUMSHARE, #I-

<
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JEET SEHD A HOTE (HDICATING TiEE FART WUMGER AL NAME
SF THE FART TO OE REFLACED ALONG-WTH T ik COm
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