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ULTRASONIC

For the past seven years, regular TUN-O-WASH has been the
best (fand best selling) degreaser on the market. However,
intensive research and field testing have enabled us to make new
Super TUN-O-WASH 50% stronger.

Sgper TUN-O-V\_IASH melts away grease, oil, dirt and corrosion,
leaving contacts like new. It does a better job than any other tuner
degreaser on the market. What's more, it's ecomonical, since it
cleans 1%z times as many tuners as regular TUN-O-WASH.

%CHEMTRONICS

INCORPORATED
45 HOFFMAN AVE., HAUPPAUGE, N.Y. 11787

Try Super TUN-O-WASH
in either the 24 oz. size or
the new 12 oz. caddy size.
You'll love it.

Our business is improving yours.

Circle 15 on reader service card

LETTERS
(continued from page 22)

AM/FM receiver thru which | can play
and tape records but it is not equipped
with tape monitor in and out circuit, so
| constructed a separate phono preamp
using an LM381 IC. Now when | connect
the record player thru the preamp, then
equalizer, to the tape recorder (Sony
model TC-353), | can tape a record and
monitor the taped result on my speakers.
But at times while taping I'd hear inter-
ference—sometimes music, sometimes
voices. Checking this out | found | was
hearing an FM station and at times an
Amateur would be heard.

As suggested by Mr. Feldman, | put
a 250 pF capacitor across the input of
the preamp and that helped considerably.
| tried the capacitor and inductor setup
suggested using first a 1.5 yH inductor
and then a 5.6 pH, but it didn’t seem to
improve things. | was told that the
shielded cables normally used are made
with a spiral shield instead of braided
shield. | had some single-conductor
braided shield cable and tried that but
it didn’t help.

Mr. Feldman said if enough interest
was shown he would have more informa-
tion on this subject. Are more articles
coming up? | would like to get all in-
formation available on this subject. |
wrote to the local FCC but they were of
no help. | am writing to EIA to see what
they will do.

A. A. HOLLIGER
Los Angeles, CA

Mr. Feldman is patiently awaiting read-
er responses to determine if there is
enough interest for a follow-up article.
Your response has been taken into con-
sideration.

How about the rest of our readers?
If you know of any other sources of in-
formation on rectification, let us know
S0 we can pass it on—Editor.

CLEARING HOUSE FOR SECURITY

I've been an avid reader of your pub-
lication for many years. | particularly look
forward to the excellent articles on
security systems and | am presently at-
tempting to write a book on the subject.
In reviewing the many articles you have
presented over the years, | noted that a
gentleman volunteered to act as a “‘clear-
ing house" for your TV Typewriter. |
would like to avail myself as a “clearing
house” for security systems. Readers
that would like to participate in exchang-
ing ideas, approaches and problems can
write to me at the following address: Don
Johanson, 1860 Polk St., Concord, CA
94521. In turn | will compile the informa-
tion and distribute it to those interested.
(A self-addressed, stamped envelope
will help.)

My book, when completed, will cover
fire/intrusion detection, controls and
alarms with sections on do-it-yourself
circuits and low-cost measures that can
be taken to reinforce areas of entry.

Keep the security articles coming—in
these times we need them.

DONALD P. JOHANSON
Concord, CA. R-E

FOR A CONSIDERABLE NUMBER OF YEARS,
we sat in front of our TV sets and let them
entertain us with moving pictures on that
little screen. In the time that we've en-
joyed TV, the screen has gotten larger and
is still growing, and we’ve gone from back
and white pictures to full living color. And
now there are even some experiments with
stereophonic sound.

Yet there is a new kind of entertainment
being offered on that home TV screen—
it’s a Ping-Pong game, a soccer fileld, a
shooting gallery and others and you, who
until now have been a passive viewer get
to control the action.

By now, we've all been exposed to the
coin-operated games in hotel lobbies and
“penny” arcades, but those games have
finally moved into the livingroom. You
just take the little black box with two or
four knobs on the top, connect it to your
TV receiver and instantaneously convert
that set into a home game center—a center
that lefs you play any one of several
games, keep score and includes sound ef-
fects too,

The first of these games to reach the
home was the Magnavox Odyssey. In its
original form, it offered no sound, but did
permit the user to play a multitude of
games by placing printed plastic overlays
on the screen of the set to form the game-
board. Now Magnavox has gone one step
better. They’ve added sound effects along
with scoring and pattern generation, to
create the field upon which you play and
produce the sound effects that add realism.

We've all seen the games, but the real
question is do we know how they work.
Thanks to an awful lot of cooperation
from the Magnavox engineering staff in
Fort Wayne, Indiana, we are able to bring
you details on how their system functions.

EDITOR

Odyssey 200

The 200 is a self-contained unit that
connects to the antenna terminals of any
TV set. It is powered by either six “C”
cells or an external 9-volt DC power sup-
ply. Three games are offered—Hockey,
Tennis and Smash. Either two or four
players can play.

The unit connects to the TV receiver
and delivers its signal via a 50 ohm coaxial
cable through an antenna switchbox to the
set’s VHF anfenna terminals. The switch
selects either the game or an external VHF
signal. Since this unit is a Class 1 TV de-
vice, it meets all of the required FCC reg-
ulations. The switch box prevents game
signals from being fed into the antenna
system.

Before we look at how the unit works,
let’s briefly describe the three games that
can be played. First is Hockey, which can
be played with either two or four players,
a ball, a left wall and a right wall on the
screen. In the 4-player mode, each oppo-
nent has vertical position control of two
players (both move vertically by means of
one control) and horizontal control of one
player (the other player is fixed horizon-
tally). The two walls have openings
(goals) at the center. As the ball moves
across the screen and contacts one of the
walls, it reverses direction.

If the ball is moving to the right and
contacts the right opponent’s player, it re-
verses direction to the left and the right
opponent has ball control. If the ball is
moving to the right and touches the left
opponent’s player (it may have rebounded
off the left wall), it continues to the right,
but the vertical ball control is now in the
possession of the left opponent. The ball
cannot go off the top or the bottom be-
cause black rebound walls return the ball

TV games are great fun to play.
But they are also exciting
examples of how to use modern
electronics. Come along and
see how they work

by LARRY STECKLER

TV Games At Home

to the playing field with a bounce. A score
is made for the left opponent when the
ball passes through the right goal regard-
less of who has ball control. The right op-
ponent scores when the ball passes out
through the left goal.

The second game is Tennis, and again
there can be either two or four players, a
ball and a center wall. The ball does not
rebound from the center wall. The op-
ponents attempt to make each other miss
the ball as it moves across the screen. A
score is made for the left opponent when
the ball passes out the right side of the
screen and a score is made for the right
opponent when the ball passes out the left
side of the screen. Just as in Hockey, the
ball will not go off the top or the bottom
because black rebound walls return the
ball to the playing field with a bounce.

The third game is Smash and there can
be only two players, a ball and a left wall.
The ball rebounds to the right off the wall
and to the left off the players. Opponents
attempt to make each other miss the ball.
A score is made for the opponent who last
had ball control when the ball passes out
the right side of the screen. Just as in
Hockey and Tennis, the ball will not go
off the top or bottom because black re-
bound walls return the ball to the playing
field with a bounce. The ball is reset by
touching the wall with a player.

How it works

Signal from the unit is fed into the TV
set on either channel 3 or channel 4. The
choice is up to the user and the active
channels in his area. The heart of the unit
is a network of six integrated circuits (see
block diagram in Fig. 1), IC1 contains the
regulated power supply, right-wall genera-
tor, syc generator, and rebound circuitry.
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- 2 tennis and smash, the vertical section is
BT ERY TERMINALS 4o VERTSYNG ,” > turned off. |
DR HATIEE + Video summer-logic
1C1 _{ 1c4 COUPLER 5 INPUT OR IC5 (Fig. 3) has three distinct sections, ; 1
VOLTAGE REGULATOR, & the video summer, coincidence circuits B
RIGHT-WALL GEN,, | i T el e i (which operate ball and vertical ball con- |
HEBU‘?J\I:JI\I!ICCEFEEUITHY PLAYER GENERATOR TRANSISTOR 0SC AND THS.G FOLLOWER 5“ trol flip .ﬂops) and loglc con:_ltrol systems. |
18-PIN IC ® 16-PIN IC DIODE MODULATOR) ANT. ‘The video summer is a S-input oR gate
. ‘E 70N PLAYER with horizontal and vertical sync added to
T — the output of the gate through an ExcLu-
TOALL ] I LEFT & RIGHT 9o LPLAYER = SIVE-OR gate.
IC’s — = PLAYER VIDEO COMPOSITE The purpose of the coincidence gate is
oN TUFF VIDED go N WALL to detect coincidence of the ball with the
$ > PLAYER SELECT 15 1o LWALL IR TEN e players or walls, dep;ﬁdlng on W.h.lC!:i
b2 SWITCH GATES game, is iljian}g pla:i;(e(t:l.l e protptnthc:lgzh
Ence wi immediately operate
RIGHT WALL VIDEQ == L S e 1502 FLipFLO? and vertical ball control fiip flops. Vertical
LEFT AND RIGHT LEFT & RIGHT PLAYER VIDED VIDEDDU uT ©—HOCKEY LOGIC ball control flip flop controls polarity of
ADJPOS PLAYER < 16-PIN IC O— SMASH LOGIC the voltage applied to the player control
= Gﬁ%%’?hﬂgﬁ LT L BARLITED lo—+V BALL and thus determines who has control over
% : 7 _—T‘ Eg‘ L i FLIP-FLOP the vertical direction of the ball. In t]he
o RIGHT LECT BALL VIDED tennis game, the flip flop output is also
2 LEFT L SWITCH 11 0— GND used to determine horizontal direction of
& | LEFT RIGHT SCORE SCORE the ball, since in this game ball direction
<|  PLAYER HORIZ PLAYER . LOGIC| | VIDED change and vertical ball control must 1
= CONTROLS VERT ‘ occur at the same time.
S CONTROLS The ball flip-flop output operates the
Ic3 IC6 WALL LOGIC SERVEA%“DDGKO e BLANKING sound beeper and in hockey and handball
LEFT-WALL PLAYER Ll CONTHIL SCORE OUT GENERATOR it also controls ball horizontal. di_reclion.
. AND BALL LEFT AUTOMATIC The sound beeper, by the way, is simply a
BALL GENERATOR CONTROLS e SCORING 15 16 2 ceramic transducer that produces a sound I
16-PIN IC (ENGLISH) 16 PIN IC 5 BLANKING output each time the ball strikes the side !
T q I ";'-D'ESE of the game or one of the paddles (play-
= SEd 2o |
LEFT-WALL BALL BALL VERT CONTROL VOLTAGE SOUND TO GAME TO SCORE Logic-control c1rc_u1try 18 connf:cted_ tE ‘
POS SPEED. BALL HORIZ CONTROL VOLTAGE GEN SWITCH CHIP the GAME SELECT switch. When this s‘x‘vgtc
CONTROL |coNTROL FIG. 3—THERE ARE THREE DISTINCT PARTS to this IC; the video summer, coincidence con. 1S O, as in the handball (smAs) position, |
FIG. 1-TOTAL SYSTEM OF MAGNAVOX ODYSSEY shown in block diagram form, trols, and a logic control system. (Continued on page 71)
- : SERVE e CLOCK e HORIZ ‘,!
Another, IC2 contains two user adjustable Ve Veg tgﬁfgg °—EE BINARY | POSITION |
(horizontal and vertical position) player VERT AT TiHING SN VOLTAGE |
generators. IC3 contains the ball genera- POSITION RESET TR CAPACITOR I d o
tor, the left-wall generator and the wall AR VOLTAGE FIRST VOLTAGE SELOND < : =
gate on-off. IC4, like IC2 has two operator 3 T CDMPA,HATDR ;S:ET EGMPAZRNUH POINT STESE%[:SE o l |
adjustable (vertical position only) player g o —J‘ REFERENCE BEFERENCE |
generators, IC5 contains the game select si o, I:;UEF:“ISR ElTJ('iSnE réaEglEzﬂ :%%E Lo
logic, video summer, serving delay, hori- ey = INVERTER = T o POSITION 1 2
zontal video blanking, ball horizontal di- T}nf{g J, i Y \C,g“gggt
rection and ball vertical control selection CAPACITOR HORIZ L,
A g SO VERT PULSE INVERTER USED IN : e
flipflops. IC6 contains the circuitry for on- a0 t WALL GENERATOR ONLY REsE 2LINES LN
screen bar scorekeeping. = 52 b / T CAPACITOR _L ‘
j | ‘g’)o:D_’ o RESET © 4BIT |
Spot generator 1 ? 1 3 _ Videg pupck | - SNAY. :D_ ! |
Figure 2 is a block diagram of a spot [ =l VERT i |
generator, the basic building block of the HORiZ 5 & E([])SN'%UN o— | GOME VERT PULSE 1
Odyssey system. All video spots are gener- ROSITION: oy R sEoTION HOAIZPULSE VDLTAgé - b—_D—_4 |
ated using this system and varying the size Sgﬂgg'g SAME AS VERT a |
and polarity of the vertical pulse. The ver- SECHUNARLNE e B COMP 2 |
tical and horizontal sections both operate ”SDY'RS HORIZ O VERTSYNG_[] M GENERATOR - VIDED
in the same manner so we need only de- HIBEROINES VERT PULSE? ou; |
scribe one of them here. Vertical sync is HORIZ OR VERT TIMING |
used to control the switching that transfers HORIZ EAPAE!TUHM
the position control voltage to the timin TAaNG
capacitor. Constant-current source I, beg- it I e A —— g’ﬂjg S T T e VERT SYNE—H n—
gins to discharge the timing capacitor. = COMpRRATO R e e [ e |
When the voltage reaches the first trip NV EHTE R APPSR e | L S St o [y CDMP1—| I—-——]
point, voltage comparator 1 output goes HORIZ OR VERT PULSE [Ee
high (see timing diagram in Figure 2-b). VERT PULSE FOR 5 CDMPZ—l—_,—'I_
Since the output of the comparator 2 is b waLivester2 \.'ERTI
still low and the output of inverter 1 is FIG. 2—THE SPOT GENERATOR is the basic building block of the Odyssey system. It creates TIMING COMP3
high, the output of aND gate 1 goes high all the spots on the game field. EAPACITDHI | | |
too. This high level turns L on increasing =

the discharge rate of the timing capacitor.

When the timing voltage reaches the
second trip point, the output of compar-
ator 2 goes high, causing the output of
AND gate 1 to go low, L. turns off and the
timing capacitor continues to discharge at

the lower rate. The width (height) of the
spot is determined by the size of the ca-
pacitor and . since I is much larger than
I.. The position of the spot is determined
by the capacitor, I, and the position con-
trol voltage.

To produce the video spot, the output
of the vertical section is combined with
the output of the horizontal section in an
AND gate. In the case of a wall, the output
of the vertical section is first inverted. This
produces a goal for the hockey game. In

VERT | |

PULSE 1

VERT [l

PULSE 2

FIG. 5—SCOREKEEPING IS HANDLED by this circuit. It’s not as simple as it seems and it is an
interesting way of scoring without usng a character generator.
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ALLISON
‘OPTO-ELECTRIC’

The BEST...the ULTIMATE
of ALL Ignition Systems!

S @ (We challenge ANYONE
‘\‘lo dispute this Fact).

&

...while reducing Maintenance

and Operating Costs! o

¥ The Allison OPTO-ELECTRIC System eliminates the Points
and Condenser, replacing them with an OPTO-ELECTRONIC
TRIGGER, using a Light-Emitting Diode and Photo transistor.
The System operates on a beam of Light.  As there are NO
moving parts in rubbing contact. “Friction-wear' is completely
eliminated... Timing adjustments are PERMANENT.

@ Gives 40-Times more Timing accuracy than ANY system
using "Mechanical”* Breaker-Points!  UNLIMITED RPM!
“Electronically-Controlled”” DWELL automatically supplies
HIGHEST Performance at both Low and High speeds. Spark
strength does not fall off at high RPM.  POSITIVE SPARK
helps eliminate "Misfire” for faster acceleration and improved
Engine Performance. Sparkplugs LAST 3 to 10-Times LONGER.
@ Easier Starting under any condition!  Smoother running...
(NO TIMING FLUCTUATION as with Magnetic Impulse Units).
All SOLID-STATE Components. UNAFFECTED By Temperature,
Moisture, or Vibration! Only Highest grade materials used...
Guarantees you Solid, Dependabie Performance!

@ PERFECT TIMING INCREASES Engine Efficiency and Gas
Mileage. SAVES Precious Fuel! Allison gives you MAXIMUM
Engine Efficiency 100% of the Time. . and that's the name of
the game for the BEST in GAS MILEAGE AND ECONOMY .

Y Perfect Timing and Dwell never change.

@ Pays for itself!  Eliminates ignition Tune-Ups forever!
“INFINITE LIFE""...Once installed...Never needs replacing!

_ < PROVEN RELIABILITY!
#%4 Each Unit Tested to 15,000 RPM.
vor @ Road and Race Proven.

(Opto-Electric Systems won al
INDY Two years in a row!)

You CAN install the ALLISON Syster.n.ir; ALL
the U.S. made & Fareign Cars! (4. 6. or 8-Cylinder).
“EASIEST-TO-INSTALL" UNIT ON THE MARKET.

(Not necessary to dismantle Distributor as with other systems).
LR R ]

Y If you want the BEST, and SAVE! This is IT!

DRDER with CONFIDENCE...
SATISFACTION GUARANTEED [RCLIAY: §* k&
COMPLETE.

that's EVERYTHING!
including
Postage & Insurance

10-YEAR FACTORY WARRANTY!
(Free Repair ar Replacement)
LN ]
@ Send CheckorM'0
Slate Make, Year, Engine Size. (Calif. Res. add Tax)
¥ (So New...it's Sold ONLY FROM FACTORY DIRECT).

@ You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number. (2) Interbank No_, (3) Exp. Date
LN 3

* Before buying any other Type ignition system. ..
Send Postcard for our FREE BROCHURE.

7‘,\( If you have already installed a C-D ignition system,
Modernize and Increase its Efficiency...
CONVERT YOUR "C-D'’ UNIT TO BREAKERLESS!
Dpto-Electric “TRIGGER UNIT"...Only *34.95

. Qur BEST Salesmen are the users of our ALLISON System!
LB N ]

RADIO-ELECTRONICS

~l
(=]

e America's Oldest and Largest Mfg. of
Opto-Electronic Ignition Systems.

ALLISON
AUTOMOTIVE COMPANY
1267-L, East EDNA PL., COVINA, CAL. 91722

Circle 24 on reader service card

N
NESDA Convention News Nov 108
New Color Circuits (Savon) Dec 32

New & Timely dJan 6, Feb 6, Mar 6, 39, 81,
Apr 6, 53, May 6, 58, Jun 6,
93, Jul 6, 52, Aug 6, 75, Sep 6, 42, 77,

87, 89, 93, Oct 6, Nov 12, Dec 6

New HEW Circuits (Darr) (SC) May 75, Jun 63,
Jul 65

Jan 88, Feb 88, Mar 79, Apr 92, May 92,
Jun 83, Jul 84, Aug 87, Sept 92,

Oct 90, Nov 96, Dec 81

New Products Jan 86, Feb 84, Mar 75, Apr 79,
May 87, Jun B0, Jul 70, Aug 78, Sep 78,

Oct 80, Nov 92, Dec 76

New Lit

New Rules For CB (Helmi) Jan 40
Next Month not indexed
Noiseless Discs At Last (Feldman) Feb 31
(o)
One-Sided Noise Reduction System (Feldman)
Mar 37
Orphan Preamplifier, The (Darr) (SC) Jan 78

Oscilloscopes—see listing under Test Equipment
Oscilloscopes, All About (Gilmore) Jun 51, Jul 53,
Aug 52, Sep 40

Overvoltage Relay (Taylor) (F) Apr 97
P
PA—see listing under Audio
Photography—see Camera
Pioneer CT-F9191 Tape Deck (Feldman)
(HFLTR) Oct 36
Pioneers of Radio (Shunaman) Dec 26
Portable Snythesizer (Simonton) (C) Nov 37,
Dec 48
Prom, How A Works (Smith) Nov 72

Pseudo Random Circuits, Understanding

(Lancaster) Apr 42
Publisher's Memo Nov 6
Q
QS Matrix Simplified (Kitahra) Oct 16
R

Radio
Sateliites Plus Walkie Talkies (F) Mar 99

Radio-Shack QTA-770 (Feldman) (HFLTR} Nov 54
RCA CTC-19D—Poor Color Convergence

(Mark) (F) Mar 86
RCA Remote Control (Nichols) Dec 90
Read Current On VTVM (F) Nov 119

Reader Questions Jan 78, Feb 68, Apr 76,
May 76, Jun 68, Aug 69, Sep 68, Oct 96,
Nov 80, Dec 62

Reading Computer, Make Your Own (Braun-
beck) (C) Jun 44
R-E Tests Hi-Fi Gear (Feldman) (HFLTR) May 40

S

Sansui QRX-6001 (HFLTR) Jul 32
Satellites Plus Walkie Talkies (F) Mar 99
Scan Derived DC Power Supplies (Darr) (SC)

Aug 63
Screen Read Board, TVT Il (Colle) (C) Sep 56
Securily Systems—see Alarms

Semiconductors also see IC's, Transistors
G-E MOV Varistor (ER) May 30
Service also see Appliance Clinic, Reader
Questions, Service Glinic, Service Notes,
Service Questions, Step-By-Step,, Tech-
notes, Test Equipment
Electronic Organs (Darr) (SC) Apr 73
MATV Systems (Walf) May 41
Measure dB’s With Your Scope (Gabbert)
; May 59
NESDA Convention News Nov 108
RCA CTC-19D—Poor Color Convergence

(Mark) (F) Mar 86
Sherlock Ohms & Substitute Sync (Darr)
May 62

Sylvania D-03 Chassis (Davidson) (F) Mar 89

Test Equipment For Industrial (Darr) Jul 35

Weak Sound (Held) (F) Mar 88
Service Clinic (Darr)

DC Volume Controls Oct 69

Electronic Organs Apr 73

Four Cases—One Cause Dec 61

HEW CGircuits May 75, Jun 63, Jul 65, Nov 78

Horizontal Oscillator Mar 71
Increased Focus Voltage Sep 63
Crphan Amplifier, The Jan 78
Scan Derived DG Power Supplies Aug 63
VRT Saturated Transformer, The Feb 65
Service Notes Nov 106

Service Questions Jan 49, Mar 43, May 93, 95,
Aug 96, Sep 90, Oct 89, Dec 62

Servicing MATV Systems (Wolf) May 41

Sherlock Ohms & Substitute Sync (Darr) May 62
Shure M95ED (Feldman) (HFLTR) Nov 61
Signal-To-Noise—What Does It Mean?
(Feldman) Sep 50
Simpson 432 Color Generator (ER) Oct 104
Smoke & Fire Detection (Darr) (AC) Mar 12

Soldering Fragile Components (Billos) (F) Mar 86
Soundcraftsmen RP2212 Equalizer (Feldman)

(HFLTR) Oct 39
Squarewaves & Audio Performance (Feldman)
Nov 52

Step-By-Step Troubleshooting Charts (Prentiss)
Jan 71, Apr 68, Jul 60, Aug 58, Sep 60, Oct 62
State-Of-Solid-State (Savon) Jan 59, Feb 71,
Jun 58, Aug 55, Sep 43, Nov 22
Stereo—see Audio

Super Fi Testing (Feldman) Oct 50
Sylvania D-03 Chassis (Davidson) (F) Mar 89
T
Taming The Bass Reflex (Weems) Feb 58

Tape Bias—What Does It Really Mean? (Feld-
man) May 70
Technical Topics (Scott) Jan 62, Feb 42

Technotes (F) Mar 88
Telequipment D61 Scope (ER) Apr 20
Television also see Reader Questions,
Servicing, Service Clinic, Service
Questions, Step-By-Step
Build Color Camera (Davis) (C) Jul 29,
Aug 42, Sep 36
Color TV Kit Teaches Electronics Nov 114

Home Videoplayers, Coming Soon (Gerson)

Jun 33
Jerrold TRC-12 Remote Control (ER) Jun 24
New Color Circuits (Savon) Dec 32
Zoom In Tight (Savon) Dec 34

Test Equipment also see Equipment Reports,
Servicing

Curve Tracers, All About (Gilmore) Mar 53,
Apr 58, May 60
Digital Panel Meters (Darr) Dec 35

8 New Kits—Lab Power Supplies (Steckler)
May 37
Fix Loose Leads (Edwards) (F) Jan 24
IC Breadboard System (Wadsworth) (C)
Feb 44, Mar 59

Industrial, For Servicing (Darr) Jul 35,
Nov 40
Logic Probe (Lingle) (C) Dec 42

Measure dB's With Your Scope (Gabbert)

May 59
Probes From Old Pens (Legon) (F) Jan 24
RCA Remote Control Dec 90
Read Current On VTVM (F) Nov 119

Scopes, All About (Gilmore) Jun 51, Jul 53,

Aug 52, Sep 40

Scope Memory, Digital (Titus) (C) Jun 29,
Jul 48
Super-Fi Testing (Feldman) Oct 50

What Is The Signal Now? (Western) Sep 58
Test Equipment For Industrial Servicing (Darr)

Jul 35, Nov 40
Test Probes From Old Pens (Legon) (F) Jan24
Tick Timer, A (Tooker) (C) Apr 40

Transformers—Buck Or Boost (Greenlee) May 68
Transistor Substitution Guide (Scott) Jan 68,
Feb 62, Mar 68, Apr 70, May 72, Jun 60
Jul 87, Aug 60
Transistors—see |C's, Semiconductors, State-
Of-Solid-State, Transistor Substitution
Guide
Tri-Star CD Ignition System Kit (ER) May 18
TV Games In Your Livingroom (Steckler) Dec 29
TV Typewriter Il (Colle) (C) Feb 27, Mar 56,

Apr 61
Add UART (Smith) (C) Feb 51
Screen-Read Board (Colle) (C) Sep 56

20 COSMOS Burglar Alarms (Marston) (C)
Apr 33, May 48, Jul 50

u
Understanding The Op-Amp (Lancaster) May 51,
Jul 42
A
Vertical FET (Feldman) Dec 58
Videoplayers
Coming Soon, Home (Gerson) Jun 33
VRT Saturated Transformer, The (Darr) Feb 65
w
Wahl Thermal Spot Tester (ER) Jun 26
Weak Sound (Held) (F) Mar 88
Weston 670 FET VOM (ER) Jun 79

What Can Digital Do? (Karlin & Comiskey) Feb 48
What Is The Signal Now? (Western) Sep 58

z

Zoom In Tight (Savon) Dec 34

TV GAMES

(continued from page 31)

the logic circuitry enables the coincidence
gates to detect ball coincidence with the
back side of the left player. In handball,
the ball must bounce off either player and
reverse its direction back towards the wall
which is always on the far left of the TV
screen.

The serve lockout and score output on
this IC provide a score indication pulse
for the score IC and also through dis-
charging of an external capacitor prevents
the ball from re-entering the playing field
once a score has been made until that score
has been registered by the score IC (IC6).
This capacitor allows approximately 1.5
seconds delay before the ball can be re-
turned to play. Since the ball reset is ac-
complished by the player who lost the
score touching his player to a wall, the
delay prevents cheating.

]

BROADMOOR 4-PLAY combines mono-
chrome TV and game chassis. Game signal
is video and is fed directly to video circuitry.

The blanking generator provides a logic
pulse slightly wider than the horizontal
sync and is centered, timewise, about hori-
zontal sync. Coincidence of the ball and
this pulse enables the score output and

e S

PONG BY ATARI is available at Sears stores
now. It plays only the one game.

initiates the serve lockout circuitry. This
blanking pulse is needed to prevent the
ball from travelling into and disappearing
in the horizontal sync. If this were allowed
to happen, the ball video would not be
generated to operate the logic or coinci-
dence gates.

(continued on page 90)

In/Out Of Circuit

TRANSISTOR TESTER

e Model TT26AK*
—i
Kit Form
S w/Alligator
Clips
pp.

(Photo shown:
#TT26EZ w/E-Z Hooks)

Features:

o Tests Transistors
o Checks Diodes

o Checks Continuity

o Gold-Plated
Socket for
Extra Reliability

7" Other Models Available:
Madedn  #TT26EZ
(Completely assembled
w/E-Z Hooks) ...............$19.55 pp.

#1T26A
(Completely assembled
w/ Alligator Clips) .......$17.95 pp.

#TT26EZK*
(In Kit Form,
w/E-Z Hooks) .............. $12.55 pp.

*Kits assembled in less than 1 hour

All orders shipped within 48 houys.

Send check or money order. N.Y. residents add 8%
tax. Write for full line of electronic accessories.

TOKYO ELECTRONICS INC.

* 1467 — 48th Street, Brooklyn, N.Y. 11219

Circle 26 on reader service card

Isn’t it time you had
another choice in
electronic kits?

Introducing...
the other choices:

Qe

ELECTRONIC

164 kits offering better value,

greater choice than any other
kits available today. For free

catalog, write:
1 West 13th St.,
New York, N.Y.10011

QKIS
(212) 255-2362

Circle 27 on reader service card

What a marvelous way to put your special
talents to work! With our Schober Electronic
Organ Kits and your skill, you can build your-
self some very special satisfaction, and a life-
time of great music!

Schober Organs are literally far superior
to comparably-priced “ready-made” units. You
could actually pay twice as much and get no
better organ...and miss the fun of assembling
it yourself. A PC board at a time, component by
component, you'll assemble your own "king of
instruments.” And when you're done, you'll
wish there was more to do. And there is! For
then, Schober will help you learn to play, even
if you've never played a note beforel

Schober Organ Kits range from $650 to
$2850, and you can purchase in sections to
spread costs out...or have two-year time pay-
ments. Combine the incomparable quality of
Schober components with your talent...and

produce a far better organ than you can buy!

You can build a better organ
than you can buy!

A magnificent Schober Electronic Organ

-

[ ]

i

] O Please send me Schober Organ Catalog.
|

|

]

|

| ADDRESS

] CITY
il () R ) ) ) ) () D ) O S N 9 O (5N 6 62

Circle 28 on reader service card

Thousands of others have, ever since 1955.

You can have all the details, without cost
or obligation, Just send the coupon for the
fascinating Schober color catalog (or enclose
$1 for a record that lets you hear as well as
see Schober quality) Why not clip it right now,
before you forget?

]
The oéaém Organ Corp., Dept. RE-145 -
43 West 61st Strest, New York, N.Y. 10023

O Enclosed please find $100 for 12-inch L.P.
record of Schober Organ music.

NAME

|
|
|
|
|
|
|
|
|
STATE _ ZIP ]
-

Amtroncraft Kits Ltd.

-J
=

§/6| H389IN3D3d

R




TV GAMES

(continued from page 71)

gins to rise. This is detected by the level detector (see Fig. 5 on
page 31). This sends a pulse to a counter steered by the score

RADIO-ELECTRONICS

(=]
=]

TREAT YOURSELF TO A HO LIDAY GIFT -
1254 PAGES OF PLEASURE!

Kleps 40

Kleps 30

Kieps 1

Kieps 10

\.
Kleps 20 -\,

Clever Kleps

Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded).
Kieps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. a3 long. 21.39
Kleps 20. Same, but 7" long. 1.49
Kleps 30. Completeiy fle)uble Forked-tongue gripper. Ac
cepts banana plug or bare lead. 6” long. $1.7
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pms
Accepts banana plug or plain wire. 614" Iong $2.59
Kleps 1. Economy Kleps for light line work (not lab quallty)
Meshing claws. 4%2" long.
Pruf 10. Versatile test prod. Solder connection. Mofded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 532" long. $ .89
All in red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.
Available through your local

F s distributor, or write to:

Prut 10

RYE INDUSTRIES

133 Spencer Place, Mamaroneck, N.Y. 10543
In Canada: Rye Industries (Canada) Ltd.
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Circle 83 on reader service card

output.

As the timing capacitor continues to charge, trigger 2 trip point
is reached and its output goes high, activating switch 1 which
discharges the timing capacitor. Trigger 2’s high output is in-
verted and puts a low at ANDgate 1, thus turning off the sync out-
put. As soon as the timing capacitor discharges to a voltage level
low enough to turn trigger 2 off, the switch opens and the capaci-
tor begins charging all over again.

Operation of the top and bottom rebound circuitry is as fol-
lows: Two voltage caparators with the same reference voltage
are used to detect whether a high- or a low-voltage condition
exists on the ball vertical control line. Ball vertical position on
the screen is determined by the voltage on this control line. This
voltage is controlled by the setting of the player’s ENGLISH con-
trol. If the ball reaches a pre-determined point on the screen
near the top or bottom the appropriate comparator transfers a
voltage high to the damping capacitor on its output. The high
remains on the capacitor long enough to turn one of the switch-
ing transistors full on. When it does turn on, a voltage high (or
low) is applied to the ball’s vertical control line which counter-
acts the voltage already there and causes the ball to reverse its
vertical direction or bounce away from the rebound wall (both
switching are normally off when the ball is at or near the center
of the playing field).

As the ball continues in its direction away from the rebound
wall, the comparator that supplied the voltage high to the damp-
ing capacitor now switches off. However, the capacitor discharges
slowly through a 100,000-ohm resistor until the appropriate
switching transistor -turns off. When the switching transistor
turns off, the ball control voltage is no longer being opposed and
the control voltage line then assumes whatever voltage is being
applied to it by the player ENGLISH control. If the player having
ENGLISH control is forcing the ball into an extreme upward (or
downward) direction, the ball will return to the rebound wall
and the comparator recharges the damping capacitor and the
switching transistor again forces counter-acting voltage onto the
ball vertical control line.

If the player leaves his ENGLISH control in this ex{reme position
long enough, the ball bounce will eventually decay down until the
ball remains at the rebound line. This happens because the damp-
ing capacitor requires less and less current to restore its charge
each time and the switching transistor remains on all the time.

Scorekeeping
When the ball leaves the screen, the reset-lockout voltage be-

people who make the game Pong that you find in hotel lobbies.
Pong is an electronic adaption of table tennis in which two play-
ers manipulate dials on a control console to move computerized
panels and hit a ball of light back and forth across a video display
screen. The home version of Pong can be played on any size
color or black-and-white TV set. The unit connects to the an-
tenna terminals of any TV set and like Odyssey, can be used on
either channel 3 or channel 4. It too is battery powered or can
be powered by a 9 volt DC power supply. The game sells for
approximately $100.00.

Atari also makes fifteen different coin operated computer video
games designed around sports such as table tennis, soccer, volley
ball, hunting and auto racing. Newer models challenging players
to maneuver tanks or airplanes have been developed using some
of the most sophisticated computer technology available for
electronic games. We can be sure that this is just the beginning
of a whole new industry and many of these games will be avail-
able in the months and years to come for home entertainment
use. R-E

WE RAN OUT OF ROOM

In this issue we had planned on describing
a new remote control system made by RCA.
Its a very special system in that there are no
controls, that's right NO CONTROLS on the
TV itself. Also, there is a special digital clock
built in, and the channel number you have
selected appears on the screen. Since we ran
out of room in this issue and could notinclude
this story, we have been forced to delay its
publication until January 1976. Our apologies
for not delivering what we promised, and
please do look for this story next month.

23860 Commerce Pk Rd.,Cleve., O, 44122
(216) 464- 7075
In Canada: E.S. Gould Marketing Co., Ltd.
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] steering logic. This increments the 4-bit binary counter of the |
BELASINGI"REFRESHING player who scores a point. Each counter stores the score of the [
TAKE A BREAK FROM TODAY'S "“553““51— Regulator sync generator appropriate player. The output of the counters is converted to |
Browse with us through the old days o ; ; analog volt by digital-to-analog converters. &
wireless, radio and early TV. Tl?e regulator/sync generator IC (ICI) contains a fais ydons Thf:'g horiigistalypor%ion of the sfore index mark is generated ! ed &
ventional 5-volt short-circuit protected active regulator, vertical byiheri o it pexerator No. 1. The posifion is cantcolled Dcorpord |
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(1930-1950). Just relax and wander through t The vertical portion of the score is generated by a spot genera- U.S. MANUFACTURERS OF
thousands of pictures, many old ads and interesting stories of early tor section with three comparators. The outputs of these com-
radio. You don’t have to be an expert to revel in these fine books, i il parators are gated together to generate two consecutive vertical THE BEST IN
e through our authentic reproduction of Gernsback’s £ [HAEER il ulses. The first pulse controls which counter is selected.
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coni?) and see the hardware (what's a coherer?) of early days. © Bt generator, Its position is set to coincide with the position of the ANTENNAS
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NEW GIFT IDEA! BEAUTIFUL COLOR PRINTS from original | ¥ viave rom ; ;
artwork of the famous Progress in Electronics stamp set. Four = i QOdyssey is not the only TV game available today. Broadmoor
different 8" x 10" prints with colorful matte backgrounds. AT e Industries also makes a TV game. Theirs consists of a console
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[0 VINTAGE RADIO; $7.95 hard-cover, $5.95 handbook shown, plus right-wall and ball-rebound circuils that are not shown reason is theirs connects the game signa, into the video circuitry PERSUADER
[1 AFLICK OF THE SWITCH; $9.95 hard-cover, $6.95 handbook here. of the TV receiver. Their game offers two different versions, MODEL 17610
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Address output of trigger 1 goes high and is ANped together with the in- Another game called Pong, is made available through Sears- TRUNK LIP MOUNT
City St. Zip verted low from trigger 2 to give a positive output at the sync Roebuck stores. It's made by a company called Atari, the same Antenna, Incorporated

Circle 103 on reader service card

Accuracy like a VTVM...

Convenience

like a VOM...

NEW BATTERY-OPERATED FET
SOLID-STATE VOLT-OHMMETER 7116

Easy-to-build KIT

$36.90 16k,

Factory-Wired & Tested

$49.99 _ 16w

Now you can get all the benefits of a
VTIVM (laboratory accuracy, stability and
wide range) but with its drawbacks gone:
no plugging into an AC outiet, no waiting
for warm-up, no bulkiness. New Field
Effect Transistor (FET) design makes
possible low loading, instant-on battery-
operation and small size. Excellent for
both bench and field work.

Compare these valuable features:

e High impedance low loading: 11 meg-
ohms input on DC, 1 megohm on AC e
500-times more sensitive than a standard
20,000 ohms-per-volt VOM e Wide-range
versatility: 4 P-P AC voltage ranges: 0-3.3,
33, 330, 1200V; 4 RMS AC voltage ranges:
0-1. 2, 12 120, 1200V 4 DC voltage ranges:
0-1.2,12, 120, 1200V; 4 Resistance ranges:
0- 1K 0- IODK 0-10 meg., 0-1000 meg.;
4DB ranges: " 24 to +5 6DB.

Sensitive easy-to-read 414" 200 micro-
amp meter, Zero center position avail-
able. Comprises FET transistor, 4 silicon
transistors, 2 diodes. Meter and_tran-
sistors prutected against burnout. Etched
ranel for durability. High-impact bake-
ite case with handle useable as instru-
ment stand, Kit has simplified step-by-
step assembly instructions. Both kit and
factory-wired versions shipped complete
with -batteries and test leads, 514"'H x
634"'W x 2%"D. 3 Ibs

Send FREE catalog of complete EMC line
and name of nearest distributor.
RE-12y
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ELECTRONIC MEASUREMENTS CORP,
625 Broadway, New York, N.Y. 10012
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