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FIG. 7-IF YOU DON'T HAVE a signal generator, 
you can build this one to align the editor. 

I foool(f----- 2 INCHES -----JI·~I 
FIG. 8-FULL-SIZE foil pattern for signal gener­
ator. 

PARTS LIST-PUSHBUTTON PAUSE· 
CONTROL 

All resistQrs 1/4·Watt, 5% unless ot~erwise 
specified 
R1, R2-27,000 ohms 
R3-1 megohm 
R4-1 0 megohms 
R5-1 000 ohms 
Rx--see text 
Capacitors 
C1--0.1 p,F, ceramic disc 
C2--0.1 p,F, Mylar 
Semiconductors 
IC1-4070 CMOS quad EXCLUSIVE-oR gate 
01, Q2-VN1 OKM FET (Radio Shack 27& 

2070 or equivalent) 
LED-1-jumbo LED 
D1- 1N4148 
PC1-photoresistor (Radio Shack 276-116 

or equivalent) 
Miscellaneous: perforated constrwction 

board, 9-volt battery, plug (PL 1) and Jack to 
fit recorder and editor, etc. 

triggers the 2-Hz oscillator formed by 
ICl -b and IC 1-c, which in turn, causes 
switching transistor Q I to output a pulse 
to the VCR's PAUSE jack. 

That pulse is interpreted by the VCR's 
microprocessor as a signal to stop the 
machine and to light the PAUSE LED. The 
illuminated LED causes 9 volts to flow 
through PC! , taking pin I of IC I-a high , 
and stopping the pulse generator. When 
the relay opens after the commercial(s), 
pin 3 of IC 1-a goes high again (pin I is 
high and pin 2 is low) and another pulse is 
generated that causes the recorder to start 
up. Trans istor Q2 and LED ! are 
optional- they substitute for the covered­
up LED on the VCR to indicate when the 

+ PARTS UST-siGNAL GENERATOR 

FIG. 9-0UTPUT JACK, Jt, can be mounted on 
pc' board by drilling out large foil pad c~m-. 
pletely and running resistor lead to trace leadmg 
to it. 

machine is in a pause state. 
Resistor Rx is required by many sys­

tems. To find out whether you need to 
include it, measure the resistance across 
the plug of your remote control with its 

~1-+--------+---·116 
RYl 

(ON PC BOARD) Rl 
27K 

ICl-a- ICl·d: 1/4 C04070 

All resistors %·watt, 5% unl,ess otherwise 
specified 
R1...:._100 ohms 
R2-1000 ohms 
R3-270,000 ohms 
Capacitors 
C1--0.1 p.F, ceramic disc 
C2--0.001p.F, ceramic disc 
C3-22 pF, ceramic disc 
C4-47 pF, ceramic disc 
Semiconductors 
Q1-2N2222 
XT AL 1-3.579545-MHz, parallel-resonant 

(20pF), HC6/U case 
J1-PC-mount RCA phono jack 
Miscellaneous: PC board, 9-volt battery, 

1 older, etc. 
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FIG. 10-BUILD THIS PAUSE-CONTROL converter if your VCR uses pushbutton-type controls. 

The following are available from Technlco 
Services, 1920 W. Commonwealth Ave., 
Box 20HC, Fullerton, CA 92633: kit of all 
parts, less case, (CK-2), $54.00 plus $3.50 
postage & handling (nonretundablfU; PC 
board only (CK-1), $10.00, postpaid; 
assembled and tested calibration tool 
(3.58-MHz signal generator) (CAL·3), 
$10.00, postpaid. California residents 

~rflease add 6'Yo tax. 

PAUSE button depressed . If you get a read­
ing, use a 5% resistor of that value (or 
close to it) for Rx. (Note: some VCR's, 
such as the Sony SL-5000 will not need 
that resistor.) 

The adaptor can easily be built on a 
! 1/2-inch square piece of perforated con­
struction board. Use a length of 2-
conductor speaker wire to connect PC I to 
the board and use jacks and plugs of the 
appropriate size for connection to the edi­
tor and the VCR. Attach PC! to the VCR 
by placing a piece of double-sided tape 
over the photocell. A hole should be cut 
out of the middle of the tape over the 
photocell and the assembly stuck over the 
VCR's LED PAUSE indicator. 

Use 
Operation of the editor is simplicity 

itself. Plug PI into the VIDEO ouT jack on 
your recorder; then plug P2 into the PAUSE 

jack on the machine. If you have a remote 
pause-control, and wish to use it , plug it 
into J2 on the editor. If you are using the 
pushbutton-control option , follow the in­
structions in the "Options" section. 

To record a black-and-white movie 
without commercials, perform the 
following steps in the order given. First 
turn on the editor using S I . That is done 
because the relay momentarily closes up­
on power-up, and that can stop the re­
corder unnecessarily . Then turn the re­
corder on, tune to the channel you want, 
and push the RECORD lever or button. The 
VCR will now automatically stop during 
color commercials, and then restart when 
the movie resumes. That is all there is to 
it. 

To tape commercial-free programs 
while you're away, simply leave the edi­
tor on and set the recorder's timer and 
channel-selector, and put the recorder in-

continued on page 104 
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ANALOG CIRCUITS 
continued from page 74 

To keep a transistor from overheating, 
it's usually mounted on a metal surface 
known as a heat sink. Air flows over that 
surface, cooling it. In turn, it cools the 
case of the transistor. The heat sink re­
duces the thermal resistance from the case 
to the air, eCA· As 8cA = 8cs + eSA• . 
equation 1 can also be written as: 

TJ - TA 
Pdiss = 8 + 8 

JC CA 

The upper limit of P diss that a transistor 
can tolerate is provided by the man­
ufactuer of the device and can be found on 
the device's data sheet. That specification 
is usually given at a particular case tem­
perature. The amount of power that the 
device can dissipate safely does not in­
crease if the case temperature drops be­
low that given in the specifications, but 
does drop if the temperature exceeds it. 
Curves may also be supplied to indicate 
the maximum power that the transistor 
can dissipate at different temperatures . 
When the curve is not made available, the 
manufacturer will supply a derating fac­
tor, given in watts/°C. That derating fac­
tor indicates how much the power dissipa­
tion rating must be reduced for every de­
gree the temperature is above that speci­
fied in the maximum dissipation rating . 
Most often, the power dissipation is given 
at a case temperature of 25°C. 

Let's look at an example of how to 
select and design a heat sink. Assume that 
the transistor you are using is specified as 
being capable of dissipating 115 watts 
when the case temperature is 25°C. If the 
derating factor is 0.8 wats/°C at a case 
temperature of 90°C, then the power­
dissipation capability of the device drops 
to 115 - 60 = 55 watts. Your circuit 
should be designed so that no more than 
55 watts is dissipated by the transistor. 

Using that information, assume that a 
silicon device with a maximum permiss­
ible junction temperature of 175°C is 
used. If the temperature of the air is 30°C, 
8JA iS equal to: 

8JA = 175oc - 3ooc = 2 6oC/watt 
55 watts · 

If eJC iS l.25°C/Watt, 8cA = eJA- eJC = 
2.6-1.25 = 1.35°C/watt. 

As 8cA consists of 8cs + eSA• it is de­
sirable to make both factors as small as 
possible . 8cs can be made very small by 
putting heat-conducting compound such 
as silicon grease between the case and 
sink. If the case is directly on the sink 
through that grease, 8cs can become as 
low as 0. 1 °C/watt. Frequently, the case 
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must be insulated from the sink with a 
mica washer. Now, 8cA can rise to 0.4°CI 
watt. 

Assume that a mica washer must be 
used. In our example , 8sA becomes 
1.35-0.4 = 0.95°C/watt. It is possible 
to buy sinks with a similar or lower 8sA 
resistance. A makeshift sink can be con­
structed from Vs-inch-thick flat alumi­
num. If the total area on both surfaces of 
the metal is kept vertical and exposed to 
air, the areas of one side of the sink should 
be at least 750/8sA 2 square inches. 

Some sinks are not merely a flat surface 
but have fins . Those sinks should be 
mounted in a location with good air flow 
and so that the fins are vertical . 

Other important factors 
In addition to case temperature, there 

are many other factors that affect the sur­
vival of a transistor. For one thing, over 
its lifetime, the case temperature of a tran­
sistor will rise and fall many times. There 
is a limit, however, to the number of 
times that can occur before the device will 
break down. That thermal cycling data is 
supplied by some manufacturers in the 
form of curves relating the power dis­
sipated by the transistor, the amount the 
case-temperature rises, and the numbefof 
times this temperature can rise af\d fall, 
before the transistor may break down. A 
proper heat sink can help prevent that 
breakdown. 

Another type of breakdown phenom­
enon in bipolar devices is when the base 
loses control of the collector current. De­
spite any drops in V CE• the collector cur­
rent keeps rising until the transistor is 
destroyed. To minimize that problem, 
select a transistor that will perform up to 
the highest frequency you need in your 
design but not above it and do not use a 
higher collector-emitter voltage than you 
absolutely require. 

One final point: do not ignore the volt­
age, current, and power limits set for the 
bipolar or FET device you are using. Do 
not ignore transients--especially if an in­
ductor is used in the circuit. Also, remem­
ber that the transistor will tolerate a higher 
collector-emitter voltage when the resis­
tor shunting the base-emitter circuit of the 
transistor is at its lowest value . So keep 
that resistance small and keep some col­
lector current flowing at all times . 

Practical circuits 
The information presented here can be 

used to design many different types of 
power amplifiers. Transformer coupling 
was used in the circuits described in this 
article because the essential operating 
characteristics of the different amplifier 
classes can be most easily described using 
those circuits . Most audio and other pow­
er amplifiers, however, do not use trans­
former coupling. Next time, we'll discuss 
modern power amplifier circuits, and 
how to keep them from breaking down in 
use. R-E 

PC BOARDS 
continued from page 49 

The reason you 've left the resist on the 
copper is because it saves you the trouble 
of tinning the board to keep the copper 
from oxidizing. The resist protects the 
copper and when you solder to the board , 
it vaporizes. It ' s really similiar to the 
neoprene covering on wire-wrap wire. 
The hot solder will vaporize the resist and 
a good joint will be made, but the copper 
traces will remain untarnished and pro­
tected from moisture. 

Making printed-circuit boards is like a 
Jot of things in life-it sounds much har­
der than it actually is. If you try to de­
scribe everything you have to do when 
you drive a car, that will sound incredibly 
complicated, too. Persevere, and a little 
experience will have you doing perfectly 
what is essentially an easily repeatable 
mechanical process. The trickiest part of 
the whole procedure is the spraying and 
exposing of the copper blank. If you can 
get that down pat, you've got it made. If 
you have difficulty, take a look at Table 1; 
it should help you overcome most of the 
common problems. 

Get used to the idea that you' re going 
to make a mistake somewhere the first 
time you try to make your own boards. 
You'll probably be able to make good 
masks, but the procedure from there to 
etching is a matter of patience and experi­
ence. Notice that we do not say that it is 
hard-it isn' t. Once you find a system 
that works, it will always work. And, 
being able to make your own boards gives 
your projects a professional touch, 
regardless of how complex they are. R-E 

COMMERCIAL EDITOR 

continued from page 58 

to the RECORD mode (note that in many 
machines the latter will be done auto­
matically for you). At the preset time the 
recorder will start and tape the movie, but 
without the commercials . If you hap­
pened to select a color program, the editor 
will delete the first 41/2 to 5 minutes of it, 
then tape the rest without stopping for 
commercials . 

Finally, a few closing words about us­
ing the editor. Sometimes, when several 
commercials are shown in sequence, the 
color-burst signal is turned off between 
them. Also, the color burst may some­
times be present during those rare black­
and-white commercials. Those circum­
stances depend on the particular practices 
of the TV station, and may result in the 
recorder starting and stopping several 
times during the commercials. In that 
case, you may see several very brief 
bursts of commercials on playback of 
your tape. That's to be expected, and does 
not indicate that there is anything wrong 
with the editor. R-E 




