
Put the TIME on 
your TV screen 

MANY RADIO-ELEC"l RONICS Rl.ADERS tlAV� 

asked for a way to connect their Superclock 
11 ( R-E. July and August ·n1 or other digital 

clocks to t heir TV set. so t hey can display 
time directly on top of an existing TV pro
gram. This eliminates the high cost of the 
self-decoding I.ED readout s  from your 
Supcrclock design and is t he ultimate in 
convenience for t he discriminating TV 
viewer. When and if it is approved. the NBS 
( National Bureau of Standards) TV timing 
system is a natural source of self-reselling. 
always accurate signals for your Super
clock. and the Revideo unit is the ideal out
put display. 

You can also use the unit to transmit 
plant-wide or school-wide time. or to add 
time to a video recorder. cahlc TV system. 
or industrial recorder. While t he unit was 
intended lo give you an 08: 18:36 style time 
display of any reasonahle size positioned 
anywhere you want on the T V .  it can he 
made to display any comhination of eight 
le11ers. numhers. punctuation. or hlanks. 
I-or instance. you could display the calendar 
date. the TV channel numhcr. the tempera
ture. t he weather .

. CLOUDY00: "WARMER··: 

"RAIN": etc. Or you can use it as a security 
monitor. a calculator readout. or anywhere 
else you want to display a changing. limited 
amount of alphanu meric information on a 
TV set or oscilloscope. The unit gives you 
complete control of presence .  size . position. 
and contrast. 

The Revideo unit consists of 14 I Cs on a 
4l!2X6·Y.i-inch PC hoard and needs 5 volts de 
at ::!00 mA and - I:! volts de at ::!.'i m A. This 
is picked up from the clock. a lah supply. or 
from a small custom supply. The cost of the 
JCs come-to around $::!3. huying from the 
back ads in Radio-Electronics. and a com
plete kit of all ot/1er parts is availahle. as are 
individual J>C hoards-see parts list. 

The TV Revideo unit will interface with 

the ·· 1 -::!-4-!C · cm111ter outputs of any digital 
clock provided it uses the RC D code. 

If you are using a one-chip or multiplexing 
clock circuit . you havcc to make sure a 
BC[) output is availahle and then add �uita
hlc simple latches so that all the  outputs (I. 
::!. 4. X. 10. ::!O. 40 minutes. and I. ::!. 4.  X. 1 0. 
(�()"�) hours arc availahlc all at once in paral
lel form .  

T h e  final outputs must h e  TTL compati
hle. Regardless of what type of clock you 
use. you have to end up with these parallel 
BC[) outputs. Since t hese rarely already 
exist as output terminals or pins. you usu
al ly add a s/wrt piece of multi-conductor flat 
cahlc to the respective pins on the cmmter.� 
in the clock. 

Before you hegin-note two important 
things: The TV set must he modified to 
hring out horizontal and vertical trigger 
pubes and a video input. I f  done properly. 
t his is easy and cheap. and only adds to the 
value of the TV. In no way will it hurt nor
mal operation. Secondly. if t he receiver is a 
hot-chassis type. you·11 have to either use an 
isolation transformer or else run the entire 
clock .. hot-chassis .. and properly safely
isolated as well. A schematic of the TV 
you·re going to use is a must :  a good scope 
will also be essential to modify the TV. 

Understanding TV scanning 
A TV set has a raster scan. Once every 

l/60th of a second. a spot starts at t he upper 
left hand corner and rapidly scans to t he 
right and slowly downward. generating a 
series of ::!6::! I/:! lines. Video is produced by 
control ling t he brightness of. or modulating. 
the spot. During t he next l /60th of a second. 
the TV generates another ::!6::! I/:! lines. put
ting these het11•t•e11 t he ones it did on the 
previous go-around. The two intnlaet•d 
l/60th second.fie/tis make up a I/30th second 

framt•. the time needed to display one com-
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Get the exact time 
on your TV 
screen without 
interfering with 
the picture 

plete . stationary picture of .'i::!.'i lines. Ry 
prc,cnting 30 staionary frames per second. 
t he pic tures appear to move. since the eye 
cannot respond to each individual frame. 
hut can only average t hem out for a final 
resu lt. The fancy interlace scheme is used to 
reduce the apparent flicker. 

The horizontal scan time. or the time to 
generate one line. is around 6::! micro
�econds. of which 50 microseconds is spent 
in the actual scan and the rest in returning 
t he hlanked or turned off beam to the left 
side of t he pic t ur e .  A horizontal  
Jy11clrro11i�i11g pulse of some 5 microseconds 
is centered in the return hlanking interval. It 
is used to lock the Tv·s horizontal scan 10 
t he scan at the TV camera. Ohviously. the 
camera has to he looking at t he same place 
the TV �et is at the same time if we don·1 
want a rolling or scrambled picture. 

The vertical scan time lasts t he entire 
l/60th of a second. Ahout 800 microsecond� 
of this time is reserved for retrace. A verti
cal sync pulse 1 80 microseconds wide is 
centered in the hlanking interval to lock t he 
TV·s vertical scan to that of the camera and 
the transmitter. 

We can't change what t he TV scan is 
doing or where it is at any particular time. 
This means we can ·1 use stroke or segment 
style numerals on our time display. We have 
to use a hunch of dots. gettings the dots to 
crop up at t he right place and the right time 
to present a final numeral or character in  a 
stationary and recognizable place. 

We can easily su m an output signal from 
the Revideo unit right into t he Tv·s video 
amplifier and present a composite time-on
picture display. The prohlcm is to get the 
right dots in the right place at t he right time. 
1-o r t u nate l y .  t here is a stock :\! O S  
computer-on-a-chip that docs most o f  the 
work for us. 

To generate t he dots. we have to derive a 
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horizontal tri�er pulse anJ a vertical trigger 
pulse from the working TV anJ use these to 
synchronize anJ control the numher 
generator. The vertical pulse is easily oh
taincJ from the vertial output �tage anJ is 
attenuated to logic levels with external resis
tors anJ a coupling capacitor. While we 
could alsousc the horizontal output signal. 
this is usually a hit too strong anJ could de
tune the TV's flyhack transformer. So. we 
have to finJ an equivalent positive-going 
horizontal pulse. such as off the plate or col
lector of the age keyer. This signal is also 
attenuated with external resistors anJ 
capacitors to present a logic-lcvel-sizeJ. 
positive-going output pulse. 

1-ig. I is a hlock diagram of the TV Re
viJeo unit. while 1-ig. :! lakes you through 
the timing sequence of a single field. The 
ReviJeo unit has two parts-the ti111i11i: por
tion anJ the Ii.i:1111/ 1mwes.1·i11i: portion. The 
�ignal prnccs,ing portion pick� the right 
input numhcr anJ converts it to the proper 
Joi sequence at the proper place in the pic
ture. The liming tells the signal processor 
when to Jo what. anJ locks things into the 
TV's vertical anJ horizontal scanning. 

Choosing a character 
We could get hy with a numeral 3 Jots 

wiJc hy 5 Jots high. hut it wouldn't he very 
pretty. anJ there·� no slanJarJ IC that will 
Jo the joh. Instead. we use a computer 
stanJarJ 5-dot-high numhcr or feller that we 
can ge 0111 of a stanJarJ :\SC 1 1  al
phanumeric character generator IC. To 
keep the liming simple and to still allow 
enough circuit setup time. we use three 
hlank .. uJot�" hctwccn each character. We 
also let the timing run for an eighth line at 
the hottom. generating all hlank undots. 
Thi� gels us hy with <1 �tanJarJ JiviJe-hy
eight counter. 

While a 'even-line-high character would 
Jo the joh. it would he very small. It would 
also mean that you would have all sort� of 
interlace prohlem�. So. we go lo 1-1 lines of 
character height. pulling identical informa
tion on hoth fo:IJs anJ solving hoth proh
lcm� al once. Now. if you want the �amc 
thing lo �even /"'irs of lines on 1•11ch field. 
anJ cnJ up with a :!�-line-high character. 
Thus you ha�c a choice of two possihle 
character heights. 

Now. we �omchow have to get the right 
part of each numeral in the right place at the 
right time. This is what the ReviJco unit is 
all ahoul. 

:\I the heginning of a ticlJ. a vertical trig
ger pulse trip� a monostahle delay that sets 
the vertical position of the numeral display. 
<Step I. Fig.:!). Since the monoslahlc could 
enJ up anywhere on the screen. it tells a 
.1y11chm11i�i11g circuit to pick up the 111•xt 
eight ll'lmft· horizontal lines anJ to allow a 
video output only Ju ring those lines. We use 
the first seven lines li.H numeric output: the 
final line is a hlank. If. instead. we arc using 
the Jouhle height characters. the next six
teen w/10/1• horiLontal lines are picked. pre
senting 1-1 lines of numeral anJ :! lines of 
hlanks. 

As we adjust the vertical position. the en
tire display move� up or Jown the screen to 
where we want it. Since the line counter is 
always working on ll"hole horizontal lines. 
the vertical po�ition control Joes not affect 
the siJe-10-siJe numeral positions. anJ the 
start of each numeral takes place on each 
field exactly the �amc Ji�tance from the side 
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� TV SCAN DIRECTION 

G)vERTICAL DELAY 
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® ON SECOND LINE, DOTS CORRESPONDING 
TO SECOND CHARACTER LINE ARE 
PRODUCED, PROCESS REPEATS TILL 
SEVENTH LINE WHICH GENERATES 
B OTTOM OF CHARACTERS. EIGHTH 
LINE IS ALL B LAN KS. .. ©PROCESS REPEATS NEXT FIELD, INTERLEAVING DOTS AND 

FORMING A 14 LINE HIGH CHARACTER. DOUBLE HEIGHT (28 
LINE) CHARACTERS ARE GENERATED B Y  COUNTING OUT 16 
LINES AND INCREMENTING IC8 LINE AS OFTEN. 

FIG. 2-TIMING OF A SINGLE FIELD 

of the screen. 
So much for the vertical action. Now 

(Step:!. F-ig. :!J once each horizontal line. we 
start a Jclay monostahle that tells us how far 
over to the right the display is going to he 
-this is our horizontal position control. 
After the Jelay is complete. a 1·ideo 
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oscill11tor is started anJ counts out exactly 
6-1 counts anJ then shuts Jown. The 

fr1•q111•11cy of the video oscillator determines 
the spacing hetween counts. anJ thus de
termines the horizontal size of each nu
meral. The 6-1 counts arc grouped into eight 
groups of eight counts each. The first group 



is for the ten hours. the �cconJ for the 
hours. the thirJ for a colon. anJ so on. out to 
the fimil eight. which are fi.lr the seconds 
information. The first three counts of each 
group i' for the three hlank-hctween
numeral unJots anJ for settling time. The 
numeral unJots anJ for settling time. The 
final live counts of each group are for the 
five possible numeral Jots in each line. 

The reaJ-only memory computer charac
ter generator is the heart of the circuit. It 
has three input lines that tell it what line of 
the numeral it is working on. anJ six input 
line' that tell in which of o-l po�sihlc letters. 
numhcrs punctuation. or hlanks to work on. 
When it is tolJ which line of what chanH:ter 
to generate. it output' a group of five Jots or 
undots that arc needed for that part of that 
character. These live hits of information are 
then loaJeJ into a 'hift register anJ marched 
out as viJeo. nicely putting the right thing in 
rhe right place at the right time. 

:\n eight-po,ition selector switch pre
cedes the character generator and picks the 
right inpul for each of lhe eighl ,Joh aero�' 
the screen. The character generator com
hines thi' with an input fnim the line counter 
to JeciJe what pattern of Jots to produce. :\ 
1hree-count delay i, al11>wc1I lietween the 
time we change 1he input to the characler 
generator and loaJ irs outrut-thi' Jet, 
1hing, setlle dmrn anJ give-; the character 
generalor a chance lo operate. Thu,. the 
oulpul of lhe characta generator is loaJeJ 
into the ,hifl regi,ter on the falling eJge of 
the rliird count in each group of eight video 
o".:illator rul'e': the input 'elector i' 
changed on the heginning of 1he .fir.11 count 
in ea,·h group. 

The character genen11or 't:ir1' with the 
tor' of all eight numeral, on the first hori-
10ntal line. On the ne:-.1 line. ih line count
ing input change'. anJ ii puh the ,ecoml 
row of doh Jown fi.>r each numcrnl. It con
tinue' 1hi, way down 10 the 'evenlh line 
when ii puh Jown the hottom' of all the 
numeral'. The nexl linl.'i' a hunch of hlank,. 
and alkr 1ha1. the ··ircuil 'huh 1lown 1ill 1hc 
nexl ll•·ld. 

The ASCII character code 
The inp111 coJe for 1he charac1er 

general or i, ,ho11 n in hg . .'.The 6-l ro,sihle 
inpuh are rerr••,enteJ hy 'ix line,. l·or 
numenil,. the hollom four line' arc ,imply 
the HC D or hi nary coded Jecimal repre,en
talion of the nurnher,. l.'\acll� lhe 'ame 
,·oJe "'ed in the Supercl1Kk an1l 1he major
ity of digilal ,·Jo,·k,. l f we wanted 10 ha1e all 
the letter' and numhl'r'. we "d need a 'ix
pole inpu1 'eleclor. Hui fur.it"! nurnher,. we 
can hard-wir•' 1·, I+:; vol!'> to 1he 1wo n11"1 
'igniticanl inpuh. anJ we get hy wilh only 
four rok' \\Orth of inpul 'eleclor. :\ colon 
i' necely a HCD .. ,,.n:· ur !010. 

If Wl.' hroughl all the lead' 0111. there 
woulJ he .'2 of lhern on lhe input. II lllrn' 
nul we can 'avl.' on inpul wire' hy hardwir
ing whal Wl.' arl.'n°I going lo change or don·1 
n.·ed. I-or in,lancl.'. 11e can pul lhe colon' in 
rerrnanenlly in ro,ilion' 1hree anJ 'i:-.. We 
Jon"1 need the XO h1nir' and .JO hmir' inpuh. 
'o 11e can maJe lhe'e pennanenlly 1.ew 11r 
grounJ. We don"1 ne,•J 1he 2ll hour, inpul if 
we are '"ing only a 12-hnur di, play. hut we 
Jo need ii for th•· 2-l-hnur 1er,ion. Similarlv. 
we Jon"t neeJ lhe XO minute' anJ XO 'e�·
nnd' inpuh: lhe,e can al'" he 1en". Thi, 
reduce' 1h,· input leaif, "' 19 or 211. The,e 
c.111 he d "nail tlal cahle lor :wo> a fool long 

ASCII CHARACTER CODE 

fedcba f edcba 

000000 @ 100000 B LANK 
000001 A 100001 ! 
000010 B 100010 .. 
000011 c 1000 1 1  It 
000100 D 100100 s 
000101 E 100 10 1 % 
000110 F 100 110 & 
000 1 11 G 100111 

00 1000 H 10 1000 ( 
00 1001 I 10 1001 I 
00 1010 J 10 1010 
0010 1 1  K 101011 + 
001100 L 101100 COMMA 
001101 M 10 1101 DASH 
0011 10 N 1011 10 PERIOD 
00 1 111 0 101111 I 
010000 p 110000 0 
010001 Q 110001 1 
010010 R 110010 2 
010011 s 110011 3 
010100 T 110100 4 
010 101 u 110101 5 
0 10 110 v 110110 6 
0 10111 w 110111 7 

0 11000 x 1 11000 B 
0 1100 1 y 11100 1  9 
0 1 1010 z 111010 
0 110 11 I 1 11011 : 
011100 \ 111100 < 
0 1 1 101 I 111101 = 
01 1 1 10 /\ 111110 > 
0 1 111 1 UNDERLINE 11111 1 ? 
a=ao=WEIGHT"l" =PIN 170F ICB (FIG. 11 
b = a1 =WEIGHT "2" = PIN lB OF ICB 
c = •2 =WEIGHT "4" =PIN 19 OF ICB 
d = a3 =WEIGHT "B" =PIN 200F ICB 
e = a4 =WEIGHT "16" =PIN 21 OF ICB 
f = a5 =WEIGHT "32" =PIN 22 OF ICB 
" 1" = +3 TO +5 VOL TS 
"O" =GROUND 

FIG. 3--A SCll CODE (The A merican Standard 
Code for information Interchange). 

THE REVIDEO UNIT, carefully constructed, 
works as well as ii looks. 

thal plug' directly inlo lhe readoul 'ockeh 
on 1he Superclock. 

The circuit 
Wi1h lhe'e operaling principle' in mind. 

let"' lurn lo lhe ac111al circuil and rarh Ii''' 
of I ig,. -l and :-. The II and \' inpuh are 
condi1ioned wi1h <) 1-D-l anJ 1)2-D:'i re,rec-
1i1 el� and then fed to rnorw'<tahle, IC.' and 
IC I fur 1he hori1.on1al anJ vertical ro,ition 
delay,. Al 1he end of their delay time,. 1he 
pair of lalche' in IC2 are rl.''P•'Cli1ely 'et. 
The verti.:al lal.:h 1rin' X-12> rell.'a""' lhe 
clear on a diviJe-hy-eight nr a di1 ide-hy
,i,leen c1n111ter IC7 thal 1."1>1111" 1>111 1he 
hori10111al line' u'e.t_for the ai:1i1e pnrti1lll 
nf Ifie d1,rlay. The ' !>1/L c1•nt·ol _jumper 
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lets you rid " normal or d•Juhle height 
character. 

Once each horizontal line. the horizontal 
latch !pin' I to lfi on IC�I releases a clearing 
clamp on the video oscill:itor IC-l. the 
JiviJe-hy-eight viJeo counter (IC5J anJ the 
cascaJeJ Jivide-hy-eight character counter 
I I Co). The viJeo oscillator is a free running 
astahle multivihrator when it i' not !icing 
clamped hy IC�. Its frequency is coarsely 
rnntrolleJ hy C 11 anJ finely aJjusteJ hy 
R2-l. the horiJ.Ontal size control. After ex
actly o-l counts. the H latch is cleared. the 
counters are clamped to 0000 anJ the viJeo 
oscillator is 'topped to await the next hori
wntal line. 

The viJeo counter goes around eight 
time' anJ controls the output loading ;111J 
spacing. It i:hanges lhe input selector aJ
Jres, ju�t hefore its.firs/ count. anJ provides 
a shift register IC9 I Fig. 51 loaJ count on the 
falling eJge of its rliinl counl. Thi, automat
icially transfers the conlents of I he character 
generator ICX to the output register aflcr a 
lhree-count 'eltling delay. Three unJoh. or 
the 'race hetween numerals i, generated 
Juring the three-count setlling time. The 
final live counts of eai:h numeral sequence 
are for the actual numeral video. 

The character i:ounter g1>e' around 1inly 
once per line. stepping a four-role. eight
ro,ition input data selei:tor IC 10-1.' nnce 
arnunJ "' needed. routing the rernrt inputs 
to lhe charai:ter generator in !he right time 
slots. Character genera!or ICX receives thi, 
Jata. along with a what-line-i,-it"! command 
from the line counter IC7. The character 
generat,ir then outputs the proper Jot com
hination 10 the output register IC9 which in 
lurn marche, the Jots out as viJco. 

Building it 
l'C h11ard' are cnmmerciallv availahle ti.>r 

thi' rrniccl. a' are part� kit'�'ee 1he parh 
li't. If }'<HI ar,· huilding anJ etching your 
own hoard in,tead. a full 'i1.e replica ar
rear' in I· ig. o. Componenls are luacted a-; 
-;hnwn in 1-ig. 7. 

S1art a"emhly wi1h !he jumper' anJ the 
"nailer comronen1,. followed ur hy the 
1c·, anJ final!} 1he c11n1r11I pol'<. LJ,e a 
'mall irnn anJ line 'older anJ he sure ''' 
oh,l.'rve which IC goe' where and the coJe 
notch anJ Jot on each one. Al'<o. w;llch nut 
for dinde and eleclrolytic capacitor 
polaritie,. Chance' are you'll wanl to 'tart 
with lhe larger charac!er 'i1e. '"jumper, 
the !Wn upper ··2x·· hole' in the\' SI/�. ho\. 
Dn nnt unwrap ICX or remove it from ih 
rrntective foam until you have modified the 
T\. ,ui1ahle and have co111pl«f«ly te�1eJ the 
re'! of � nur i:ircuit. 

Modifying your television 
You'll neeJ lhre•· moJi!ication' nn your 

T\'. One i' to provide a new vide11 input 10 
-;11111 thl' lime on lop of lhe exi,1ing program. 
One i' to derive a mirrow. ro,iti1e-going. 
venii:al 'ync pul'e nf .l In 5 vnl" amplitude 
acro" a 10.IXXl-nhm re'i'''"" 1-inally. ynu 
have to Jeri1,• a 'uitahle narrnw ro,i1ive 
horiLonlal 'YIK rube of .l-5 volh acw" a 
10.IXHl-nhm re,i'<lor. A11" me1h11d \'lllt '"e 
1ha1 Jne,n'1 11hvi11u,Jy airec1 1he TV orera-
1i1>11 and 'till geh lhe joh dnne i, acceplahle. 
and lhe he,t way varie' frnm hrand In hranJ 
anJ mnJel to model. 

Before y1>11 modify your lelevi,inn. 'ii 
dnwn careli11ly 11 ith a complete 'chemalic 
or l'/i,11.1F.w1 'et anJ k>i:ale 'uil.ihle t1<·-in 

35 



+5V 
+5V R16 +5V +5V 

lOK 

01 -=-
R17 
2.2K 

R18 
2.2K 2N5129 R13 c7 �16�00�V�

--.>---+• 

9 10 

+5V 

H1N 
JL 

SET TO 
+3 TO +5V 
VOLTS 
ACROSS 04 

R23 
+5V 68012 

R33 C14 

Cll 
200pF 

1/2 IC4 
GATED OSC 

7405 
- 2 MHz 

+ = 14 � = 7 

2.2K .05/600V 

"H SIZE" 

�1t--���-

V1N 
JL 

SET TO 
+3 TO +5V 
VOLTS 
ACROSS 05 

05 
5.lV 

1N4733 
R34 
lOK 

FIG. 4-REVIOEO TIMING CIRCUITS. 

points. An oscilloscope is almost essential 
for t his. even if you have extensive elec
tronics experience . Fig. 8 su ggets some 
possible interface points. 

Let's start with the video. This can usu
ally he injected into the grid or hase of the 
first video a mplifier st age . mo't like l y  
t hrough a 3.300-ohm series resitor and 
0.1-µI- coupling capacitor. The optimum 
network here i' one t hat doesn·t degrade the 
normal picture response. yet at t he same 
time provides enough numeral contrast. Be 
sure to pick a point that gives you ll'ililt' 
numerals. This means a point in the circuit 
where more positive means 11'/rirer. Adjust 
t he value of RI:! for the desired numeral 
contrast. 

On a tuhe TV. a whole hunch of attenua
tion will he required to hring the trigger 
signals down to size. One good place to et 
the vertical triger signal is the plate or col-
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47012 2.2K (/) 1-u w ....I 

w ClO (/) 
470pF STOP a: 

L---------+--l -C_6 ___ ,.____.,.t 
M IC5 -
,_; 7493 +5V 
,..: +8 5 <D 

CLEAR 
CLOCK 
B c D 
9 8 11 

+5V --+--t----t 
+5V --+--r--=t 

+5V 

10 

7493 � +0 < 
CHARACTER Q 
·COUNTER ll 8 g 

'---
2"'-' 3-- CLEAR D C B 

CLOCK 
+5V 10 5 

2/3 IC14 

+5V +5V 

R27 7410 
R36 R26 + = 14 2.2K C18 2.2K .l..= 7 -=- 2.2K 

.01 +5V 

0 z < :::!: :::!: 0 u 
0 < 0 ....I 

11 6 a 
STATE "3" 
DETECTOR REGISTER 

ICl 
74121 
MONO 

a1 

7 14 
-=- +5V 14 

� 
JUMPER 

Cl, C2-10-µF, 15-volt electrolytic 
C3-30-µF, 6-volt electrolytic 

STOP 

C4, CS, C16, C17, C18-0.1-µF, 10-volt 
disc ceramic 

C6. C7, C14-0.05-µF, 600-volt mylar 
CB--.0039-µF polystyrene 
C9. C10-470-pF poly, mica. or disc 
Cl 1-200-pF polystyrene or mica 
C12, C16-0.01-µF, 10-volt disc ceramic 
C13-390-pF polystyrene or mica 
Cl 5-1-µF, 15-volt tantalum electrolytic 
01-1 N4001 or equivalent silicon power 

diode 
02, 03, 04, 05-5.1-volt, 1-watt Zener 

diode, 1 N4733 or equivalent 
IC1, IC3-72 121 TTL monostable 
IC2-7400 TTL quad two-input gate 
IC4-7405 TTL open collector hex inver-

ter 
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1/2 IC2 7400 CLEAR 

LATCH + = 14�=7 
IC9 PIN 1 

LINE 
COUNTER 

CLEAR 5 +5V 
14 CLOCK A 

CLOCK B 10 
, A B c D 

28 12 9 
-=-

8 11 

" 1 " 

PIN 14 
ROM "2" 
IC8 PIN 15 

"4" PIN 16 
ROW SELECT 

COMPLETE 

ICS, IC6, IC7-7493 TTL divide by sixteen 
ICS-2513 ASCII character generator 

(Signetics) 
IC9-7496 TTL five-bit shift register 
IC10 to IC 13-74151 TTL one-of-eight 

selector 
IC14-7410 TTL triple three-input gate 
01. Q2-2N512 9 transistor 
R1-27-ohm. carbon 
R2-150-ohm 112-watt carbon 
R3, R6, R9, R13, R17, R22, R,26, R2 9, R33, 

R36-2.2K. carbon 
R7-1 K upright mounting PC potentiome-

ter 
R8--1 K, carbon 
R14, R34-10K, carbon 
R16, R24, R25-10K upright mounting PC 

potentiometer 
R23-680-ohm carbon 



s 
lOS 

M 
lOM 

H 
lOH 

2S 
20S 

� 

+ 5V 
2M 
20M 

2H 

4S 
40S 

4M 
40M 

4H 

BS 

+5V 

--

-

-. 

+5V 

8 M-

+5V 

8 H 

PARTS LIST 

+5V 

y16 -= ar 1 I 
12 

W�NC 7 
13 6 y 5 

14 
5 

fi IC10 
4 74151 

1 3 1/8 SELECTOR 
2 2 

MUX 
A 11 

-:¥3 8 10 1 
4 

0 cL 
+5V y 16 -=- al 11 5 12 7 y 

13 6 w� 
NC 14 5 IC11 15 4 74151 

1 3 1/8 SELECTOR 
2 2 

MUX 11 A 
3 1 8 10 

4 
0 

9 c f-----1 
� 

+5V r. -= al 1 1 16 
12 7 

6 
WNC 13 6 y 

5 � 5 IC12 -= 15 4 74151 
1 3 1/8 SELECTOR 

MUX � 2 11 A 

-= 3 1 10 
B 

�o c � 
+5V r -= al 16 7 

12 6 7 WNC 
�6 y 

5 -= 14 IC13 5 
15 74151 4 1/8 SELECTOR 1 

....r:::--:- 3 MUX 
A 11 

-= 
2 2 
3 

B 
10 1 

4 
0 c� � 

� 

R29-4.7K, carbon 
R3(}-33 0-ohm, carbon 
R20, R26, R31, R32-470-ohm, carbon 
R15, R35---220-ohm, carbon 

All resisters V4-watt unless noted 

Miscellaneous 
PC Board, 4x6V2 inches; PC terminals, 
optional (25); No. 24 wire jumpers and 
sleeving; mounting hardware; Flat 
16-conductor input cable (2 lengths); 
solder; TV interface connector and 
lead kit (optional); gating switch (op
tional); 

NOTE: The following is available from 
Southwest Technical Products, 219 
West Rhapsody, San Antonio, Texas, 

� 

+5V INPUT 
+ 5V 2 -1 v 

- + IJ' .. , -± "' .; RJ Dl CJ JOµF � 2.2K 1N4005 ' Rl ., '\I :• 2m I\ 
C16" 0.1 C4, 0.1 

-12V '\I+ ., '\I Fl-± 
Cl +5V 

I'\ ,, 
C5, 0.1 7:=' Cl 7 0.1 

"' R2 lOµF R12 
:� 150n 2.2K' VIDEO -5.lV 

C6 r;� o OUT 
+5V "+ 

' 02 
,• R4 1, 02 

ct * .05/600V -- 1N4733 
5.lV lOµF ,• '� -5. lV ,.� .� 2.2K R8 .1� 

� +5V lK R7 lK 1 �

2J 1 

+5V .. a . 
1N4°733 [i .. 

10l -± 11 12 
t'.l z 0 (.J 

+5V w 0 (.J t'.l > •1 > > 17 
• R5 � A4 

18 4 '• 2.2K A5 01 
19 IC8 02 5 A6 2513 20 A7 ASCII GEN 03 6 

+5V 
21 ROM 04 7 

A8 -� 05 
8 A9 

Al A2 AJ 
14 15 16 

,....._ R9'11 
2.2K � R6 -

,• 2.2K ... 
- -. ... •) 

+5V ... . . 

+5V 

FROM 
LINE 
COUNTER "' 
IC7 z 

ii: 

FROM CHARACTER 
COUNTER IC6 

' 
CX) --z z ii: -0.. 

78216; Circuit Board, etched and dril
led No. RV-1, $2.85 
(!C's are considerably cheaper from 
surplus and volume suppliers listed in 
Radio-Electronics ads than could be 
offered as part of a kit-the kit is thus 
split to give the Radio-Electronics 
reader the lowest possible unit price.) 

lee tor of the vertical output stage . This will 
he several hundred volts high and a suitahle 
narrow. positive going spike. Cut it down to 
size with two series .noK. !·watt re�istors 
and a 005-µ•·. 600-volt coupling capacitor. 
Use two series capacitors if the voltage is 
higher. When the network is added to the 
TV. nothing drastic should happen. A slight 
c hange in picture height or hold setting 
might occur. hut any tearing. hreakup. or 

www.americanradiohistorv.com 

,_ :::> 0 w 
2 
3 
4 
6 
7 

0 8 <( � 0 ...J 

a: w 
� 
:::>N 
o..z o-
<( 0.. o"' ...J� 

CONTRAST -

D ,!.!__NC 
C�NC 
8.!i__ NC 

IC9 A�NC 7496 
5 SIT REG 

a: 
<( w ...J (.J 

16 1 

w I-<( t'.)CXl 
a::Z <( ii: 
WN ...Ju C.J-

:.l 
(.J 0 ...J (.J 

� +5V 

GND 12 

SIN� 
'SEE TEXT 

� 

a: w I-
a: w > 
�CX) 
:.lZ u-0 0.. 
...J ... (.J� 

ohvious "unhappiness" means you are load
ing things too heavily. The attenuated out
put has to drive a TT L monostahle. It 
should stay helow 0.8 volts most of the time: 
the narmw positive portion of the output 
\hould he 3 to 5 volt s high with the Revideo 
unit connected. Unconnected. the signal 
�hould he t11·ice as great (6- 10 volts). 

Don't try using the horizontal output 
\tage as a trigger point-hesides heing lethal 
we coulddetune the tlyhack and cause all 
sorts of pmhlem s .  So, look around for 
another. tamer narrow horizontal trigger 
pulse. On older tuhe TV's the plate of the 
age keyer should have a �everal-hundred
volt narrow positive pulse suitahle for our 
needs. Attenuate it down to the same size as 
the vertical trigger is-mostly helow 0.8 
volts except for a narrow. 3 to :'i-volt posi
tive pul\e with the Revideo unit connected. 
6- 1 0  volts on open circuit . 

Which transistor TV's.  the voltages gen
erally will he lower and somewhat le\s at
t enuation ( lower value resitors) will he 
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FIG. 7-THE COMPONENTS LAYOUT. 
needed . Since the total energy you need for 
triggering is negligible compared to the nor
mal circuit needs of the TV , you should 
have no problem after a try or two. Above 
all, work with the schematic and the scope 
when you're modifying the TV and don't 
connect the Revideo unit up until you are 
sure you have safe and reasonable trigger 
signals. Remember that connecting the Re
video unit will cut the trigger amplitude in 
half-from 6- 10 volts to between 3 and 5 
volts. 

Preliminary checkout 
You'll also need a ground lead between 

the TV and the Revideo unit. A complete 
set of system interconnections is shown in 
Fig. 8.  Remember that if the 1V hus a hot 
chassis yo11 '/l lw1·e to 11.te an isolation trans
former or lii•e with a completely "hands 
off ' sy.uem! 

Leave ICR uninstalled and the clock un
connected for the initial checkout. Apply 
suitable supply power and complete the 
television set to Revideo unit connections. 
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SAFETY WARNING: IF TV IS 
HOT CHASSIS, USE ISOLATION 
TRANSFORMER OR COMPLETELY 
INSULATE ENTIRE C IRCUIT! 

SUPERCLOCK 
OR 

OTHER OIGITAL 
CLOCK 

TIME OUT 

BCO GND 

J: J: J: J: J: in GND C C IX>  .... N N -
TIME INPUTS VIDEO 

OUT 

VIDEO 0.1µF 

.----...... AGC 
KEVER 

.01/600 
REVIDEO 

UNIT 
H iNi--____ H_T_R_IG�G.:....;;..ER�

-
�.._,.__ __ _. 

4:JUUL 10K 
VIN _____ 

_ 
62.5 
µSEC 

15,750Hz 
OUTPUT 
XFMR GND 

-12V GND 

+5V 

r PUSH TO 
DISPLAY 
TIME 

+5V 

POWER SUPPLY 
(MAY BE SAME ONE 

USED IN SUPERCLOCK) 

V TR IGGER 

4:.=JLJL 
30 MSEC 
60Hz 

VERTICAL 
OUTPUT 

lOK STAGE 
1/2W 

• = ADDED 
PARTS 

L---T-V------O�I• 
CIRCUIT DO NOT REMOVE 

ANY EXIST ING TV 
CONNECTIONS 

FIG. fr-TV MODIFICATIONS NEEDED. 

IN !5061 

+ 

GROUND 

TV SET 

r - - - - - - - - - - - - - -, 
: I 
I I =ii 

.==--.3 10V I 
5000µF I CASE I 

I THERMOPAD I 
I NPN I 
I + I  I 
1500 , 2 N !5 1 9 1  1 

500/25V 

FIG. 9 - OPTIONAL POWER SUPPLY 
(An optional power supply is shown in Fig 
9; use it only if you can't get power from the 
clock, the TV or a handy bench supply.) 

If  everything is working right, you should 
have eight white boxes where the numerals 
are to go, and you can move them around 
and change their size as you want to. 

If  you don't have the boxes, use a scope 
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I . I 
L _ _ _  :::_ _ _ _ _ _ _ _ _ _  _J 

12V 

-12V +5V 

OR 
FAIRCHILD 
7805 
REGULATOR 

1 AMP MAX 
750 MA TYP 

to debug. Check first for proper trigger 
pulses on IC I and IC3, followed by proper 
operation of the video oscillator and the 
three counters, finishing up with the output 
register and the stage-three decoder IC 14. 
Usually trouble is caused by the input net
works being wrong or crossed to the wrong 
inputs. (continued on page 94) 



E L E C T R O N I C  
T E C H N I C I A N S J 
Raise your professional standing 

and prepare for promotion! Win 

your diploma in 

E N G I N E E R I N G  
MATH EMAT ICS 
from the Indiana Home 

Study I nstitute 

We are proud to announce two great 
new courses in Engineering Mathematics 
for the electronic industry. 

These unusual cou•ses are the result of 
many years of study and thought by the 
President of Indiana Home Study, who 
has personal/>· lectured in the classroom 
to 1h1111sands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to ap
prrdate them! 

NOW you can master engineering 
mathematics and act ually enjoy doing it! 

WE ARE THIS SUR E :  you sign no 
contracts-you order your lessons on a 
money-back guarantee. 

In plain language, i/ you aren't satis
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothin� to lose, and every
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

Dept. RE-974. P.O. Box 1 189, Panama City, Fla. 
32401 

Circle 76 an reader serl'ice cart! 

TIME ON TV SCREEN 

(n111ri11111•tlfrn111 p11g<' 421 

Once you have lhe eight white boxes. 
carefully measure the voltages where ICK is 
to g()- + .'i on pin 24: - .'i on 1 1  and 1 2: a nd 
finally - 1 2 on pin I. Rt•1·t•rst• supply rn/111ge 
11'i/I imra11ril' r11i11 JC 13 . so even with the 
idiot-proofing network D I. R I  ht• carejitl! 

ICK is a \.I OS integrated circuit. and ex
ceptionally careless handling could damage 
i t .  Leave it in the case and protect ive foam 
till  you are ready to use i t ,  then quickly sol
der it in  place with a small soldering iron. 
watching to get the code dot and notch cor
rect . After it is soldered in place. the circuit 
will protect the IC from most damage. 

Reapply supply power. a n d  t h e  eight 
boxes should now read I ?:7'!:7? if  you have 
a I :!-hour system and 3?:7?:7? if  you have a 
2400-hour one . The unconnected inputs are 
" read" as digital '' I "s.  as are + 5 signals. 
Only a ground is read as "()" . Do not con
nect anything to your clock until you have 
the exact display called for above. Once you 
are certain all is  wel l .  connect up the mul
ticonductor cable to the proper place in your 
Superclock (either the inputs to the readouts 
or the 1 -2-4-8 outputs of the various coun
ters). Keep these short. preferably u nder 1 5  
i nc h e s .  T h e  T V  i n te rcon nec t s  c a n  be 
reasonably long. but avoid running across 
the room with them. When the clock is con
nected, you should have the correct time to 
your TV set and the project is complete. 
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FREE ALARM 
SYSTEM 

CATALOG 

Controls 

Detectors 

Sirens 

Full l ine of professional burglar 
and fire alarm systems and sup
plies. 96 pages, 450 items. Off·the- • 

shelf delivery. 

mountain west alarm 
421 5  n. 16th st. 
phoenix, az. 85016 
(602) 263-8831 

Circle 77 1111 re11tler .n•n"it-1· c11rd 

Using it 
Remember. you can tum the time display 

off and on by applying or removing the + .'i . 
by breaking the video line, or by breaking 
the vertical trigger l ine .  If you experience 
some character breakup at the minimum 
horizontal width settings of the display. you 
can increase the - I 2V supply by a volt to 
- 1 3 .  or. if you 're real brave. you can short 
out R I .  Should you want a bigger than the 
largest available time display. increase C 1 1 .  
For a very small display. decrease C I I  and 
you can go down to the breakup point.  With 
the circuit we've shown you . the 111i11i11111111 
display size w i l l  be sl ightly ll'iill'r t h a n  
shown i n  t h e  lead photo. You should b e  able 
to use the available controls to move the 
display most anywhere you want to place it 
on the screen and almost any size. within 
reasonable l imits.  

If you want to display something besides 
the t ime. you can rework t he input data 
selectors and perhaps add two more to pick 
up the total alphanumeric capabi lity of this 
circui t .  

Should you want lots more than 8 numer
als at a time and want i nternal storage as 
w e l l . a m u c h  more e l aborate T V  
AL PHABETIZER system is in  the works here 
at R\1110-Eu:cTKo:-11cs. We'll  be tell ing you 
about it shortly.  I n  the meantime. good luck 
on this project . R-E 
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MEASURE HI-Fl PERFORMANCE 

( <·11111i1111t•d from {lllg<' 63 J 

Additiona l  me asurements 
Another convenient pushhut ton on 

the analyzer permits the user to di
rectly measure and read the wattage 
consumed hy any audio product from 
t he power l i ne source. There is also an 

eternal  i n p u t  to t h e  d ig i t ai readout 
module which lets you read the amp
l i tude of any sinusoidal waveform up to 
250 volts rms. 

External inputs are provided through 
w hich signals may he fed into the in
strument in the event that audio fre
quencies other than those built i n  are 
required for any reason. Such signals 
wil l .  of course. have their amplitudes 
read directly by the digi tal module and 
are ful ly controllable by the switches 
and multitum attenuation poteniomet
ers of the analyzer. 

The a c q u i s i t i o n  of t h e  M c Adam 
audio analyzer has . of course , s i m
plified many of the audio measure
ments wh ich I a m  called upon to make 
al most dai l y  and I have found that i t  is  
relatively easy to interface t h is equip
ment with the rf equi pment which is 
used for AM and FM measure ments. 
For example. the Sound Technology 
F M  generator mode l I OOOA , shown 
standing atop my now displaced audio 
generator i n  Fig. I, has provisions for 
external modulation. By modulating i t  
w i t h  t h e  available audio tones from the 
M c Ad a m  a n a l y z e r  and connec t i ng 
tuner or receiver under test to the out
put terminals of the analyzer. ful l  use 
can be made of the distortion meas
urement faci l i ties of the analyzer and 
TH D as well as S/N readings can be 
made digital ly as wel l .  By conti nuing to 
use t he internally suppl ied stereo com
posite signal generating faci l i t ies of the 
FM generator. separa t ion meas u re
ments can also easi ly  be made using the 
generator i n  c o m h i n a t i o n  w i t h  t h e  
M cAdam analyzer. 

The McAdam analyzer is not inex
pen s i ve , re tai l i ng for $3450.00. but 
even i n  the short t ime we have had an 
opportunity to use it in our dai l y  lah 
work i t  has begun to pay off in terms of 
t ime saved and i ncreased accuracy and 
reliability of measured results . R-E 

Life 
Sha re! 
S h a re y o u r  l i f e  w i th  a 
h igh school  student from 
another c ulture. 
American Field Service 
I nternational Scholarsh ips 
313 E. 43rd St., N.Y.,  N.Y. 10017 


