
Project 

An Audio /Video 
Distribution Amplifier 

This device eliminates signal -loss problems usually 
encountered when trying to interconnect a TV 
receiver, one or more VCRs and similar products 
into a single video entertainment system 

By Jack Cunkelman 

The variety of video equipment 
used in home -entertainment 
systems has multiplied amaz- 

ingly over the past ten years. People 
now have several VCRs, video cam- 
eras, laser -disc players, satellite TV 
receivers, cable TV converters, and 
computer video monitors, for exam- 
ple, as well as stereo hi -fi compo- 
nents. All of these sources are usual- 
ly separate units that must be inter- 
connected to make up a "system." 
How to do this without loss of any of 
the performance quality designed 
into each unit, which can cause a 
"grainy" picture or severe reduction 
of audio high frequencies, can be a 
real problem. A functional solution 
is building (and using) the Audio/ 
Video Distribution Amplifier to 
be described. 

The A/V Amplifier is a relatively 
simple, low -cost homebrew project 
that counters signal losses that can 
deteriorate reception. Additionally, 
it offers an orderly way to intercon- 
nect a bevy of video products. It pro- 
vides three independent video and 
three independent audio outputs (all 
isolated from each other) and fea- 
tures stereo sound for each of its 
audio outputs so that it's ready to ac- 
commodate stereo TV broadcasts if 

you can receive them with the MTS 
stereo incorporated into newer TV 
receivers. If you need more audio 
and video lines than provided in the 
basic unit, you can build more Dis- 
tribution Amplifiers as needed, just 
as inexpensively. 

Interconnections 
The most common interconnection 

method for the various devices used 
in home video entertainment systems 
has been to distribute the signal as r -f 
on a coaxial cable. The r -f signal con- 
tains both video and audio informa- 
tion that is modulated on an r -f car- 
rier for delivery to the antenna termi- 
nals on a typical TV receiver, which 
is tuned to the particular channel de- 
signated for its reception. Modula- 
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(A) NORMAL INPUT VCR OR MONITOR (8) 2 INPUTS CONNECTED WITH "Y" CORD 

Fig. 1. Outputs from video equipment are normally 2 volts across 75 ohms of 
impedance. Matching such outputs with the same impedance causes a 1 -volt sig- 

nal to be delivered to the equipment being driven, as in the upper illustration. If 
two devices, both with an input impedance of 75 ohms were to be connected in 

parallel (as would be done with a Y connector) across the 75 -ohm source imped- 

ance, each would receive only 0.66 volt of the signal, as in the lower illustration. 

tion is accomplished by the same 
process TV stations use to send their 
program audio and video signals 
to you. 

A VCR also applies this modula- 
tion process to the audio and video 
signals from tape. This combined r -f 
signal usually exits the VCR at a fre- 
quency that can be tuned to the TV 
receiver by setting its channel selec- 
tor to either channel 3 or channel 4. 

(You select which channel you want 

the signal to be on by setting a switch 
in the VCR). The TV receiver, a sec- 

ond VCR or whatever other device is 

receiving the signal demodulates the 
r -f signal to extract the original audio 
and video information so it can deal 
with them separately. 

The r -f /coax cable method of in- 

terconnection is the most straight- 
forward and popular in current use. 
However, it is not necessarily the 
best. In fact, in a typical home in- 

stallation that has more than three 
video devices that have to be con- 
nected to form a system, it may not 
even be practical. 

Every time the audio and video 
signals are combined by a modulator 
and are then demodulated, a little of 
the signal quality is lost. If the signals 

are modulated and demodulated sev- 

eral times, deterioration becomes 
noticeable. Consider that a TV pro- 
gram recorded from a cable TV 
hookup has undergone the modula- 

tion /demodulation process three 
times before you finally view it. If 
you were to compare the original 
with the taped program, you would 
observe an obvious degradation in 

the taped version. 
If you were dealing with a stereo 

audio signal, you would discover 
that one of the two audio channels is 

missing because the standard modu- 
lation process can deal with only one 
channel of audio. Thus, it is desir- 
able to manipulate and distribute the 
audio and video signals separately. 
As consumers have become more 
quality- conscious, equipment de- 
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Fig. 2. The video portion of the Distribution amplifier. 
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signers have devised equipment that 
allows them to deal with audio and 
video signals separately. 

Most home VCRs have separate 
video and audio input and output 
jacks, as well as the usual cable con- 
nector for the modulated r -f signal. 
The new generation of TV receiver/ 
monitors now have audio and video 
inputs, as well as the usual r -f anten- 
na terminals. Home video cameras 
also have individual audio and video 
outputs. The main problem, then, is 
in distribution of video signals to all 
of the devices that may be in a home 
video entertainment system. 

The video output from a VCR, for 
example, consists of a 2 -volt, 
75 -ohm signal (Fig. 1). The input of 
the receiving device (say, a TV 
monitor or another VCR) presents 
75 -ohm load to this signal. This is the 
terminating input. When both ends 
are connected, 1 volt of the 2 -volt 
signal appears across the source ter- 
mination and the remaining volt ap- 
pears across the input termination of 
the destination device. If you were to 
connect two inputs to this one out- 
put, such as is done when you use a 
"Y" connector, the level across each 
input would drop to 0.6 volt. The re- 
sult is a noticeable degradation in 
picture and /or sound quality. 

Each receiving device requires its 
own separate feed because every in- 
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Fig. 3. The audio portion of the Distribution amplifier. 

put is terminated. Terminations are 
required to keep reflections off the 
interconnecting coaxial -cable line. 

While audio distribution is not as 
critical in this respect, running sepa- 

rate isolated audio and video lines to 
each device is a good idea. Also, 
driving the audio interconnect lines 
from a low- impedance source allows 
you to use longer interconnect cables. 

s1 F1 
OPTIONAL 

117Vac 

IN 

T1 

II 

24V 
C.T. RECT1 

IN 

REGULATOR PIN - OUTS 

. Cl 
T 2000pF 

. C2 

I 2000µF 

IC1 

7812T 
OUT 

INI 

COM 

IC2 
7912T 

COMI 

I OUT 

. C3 

T 6.8µF 

+12V 

o 12V 

Fig. 4. A single bipolar power supply suffices 
for powering the Distribution Amplifier's audio 

and video circuits. 
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Video Amplifier 
Cl ,C2-0.22-AF Mylar capacitor 
C3,C4- 0.1 -µF disc capacitor 
C5,C6- 100 -µF, 25 -volt radial -lead 

electrolytic capacitor 
ICI -5532 dual operational amplifier 
All resistors'' /4 -watt, 5% tolerance 

carbon film 
R1,R2- 47,000 ohms 
R5,R6- 560,000 ohms 
R7,R8 -330 ohms 
R9,R10 -1,000 ohms 
R11,R12 -2,200 ohms 
R13 thru R18 -300 ohms 
R3,R4 -Dual 100,000 -ohm, linear - 

taper potentiometer 

Audio Amplifier 
Cl- 22 -µF, 16 -volt radial -lead 

electrolytic capacitor 
C2,C3- 0.1 -µF disc capacitor 
D1,D2 -1N914 diode 
IC1- CA3100 BiMOS operational 

amplifier 
Q1- 2N3053 pnp transistor 
Q2- 2N4037 npn transistor 
All resistors 'Y4 -watt, 5% tolerance 

carbon film 

PARTS LIST 

R1,R10,R11,R12 -75 ohms 
R2 -4,700 ohms 
R4 -200 ohms 
R5 -1,800 ohms 
R6,R7 -2,200 ohms 
R8,R9 -2.7 ohms 
R3 -2,500 -ohm, linear -taper 

potentiometer 

Power Supply & Chassis 
C1,C2- 2,200 -µF, 25- volt axial -lead 

electrolytic capacitor 
C3,C4- 6.8 -µF, 16 -volt tantalum 

capacitor 
F1 -0.5- ampere slow -blow fuse 
ICI -7812T + 12 -volt regulator 

IC2 -7912T 12-volt regulator 
RECT1 -100 -volt, 2- ampere bridge 

rectifier 
S1 -Spst toggle or slide switch 

(optional) 
T1 -24 -volt, 1- ampere center -tapped 

transformer 
Misc.- Printed -circuit boards or per- 

forated board and suitable soldering 
or Wire Wrap hardware; sockets for 
ICs in audio and video amplifiers; 

bayonet -type fuse holder or chassis - 
mount fuse block; 4 -place phono- 
jack strip for video input and outputs 
(Radio Shack Cat. No. 274 -322A or 
similar); 8 -place phono -jack strip for 
audio inputs and outputs (Radio 
Shack Cat. No. 274 -370 or similar); 
metal enclosure (Radio Shack Cat. 
No. 270 -274A or similar 8V4"W x 
6'/, "D x 3'/,6'ß-I box); ac line cord 
with plug; small -diameter coaxial or 
shielded cable; clip -on heat sinks for 
regulators in power supply (option- 
al); insulated standoff post; pointer - 
type knobs for controls; labeling kit; 
clear spray acrylic (see text); % "metal 
spacers (12); machine hardware; 
hookup wire; solder, etc. 

Note: Etched, drilled and plated printed - 
circuit boards are available from Jack 
Cunkelman, P.O. Box 397, Milford, OH 
45150: No. V11 video board for $7.00; 
No. All audio board for $7.00; No. PSI 1 

power -supply board for $5.00. Add $1.00 
P &H per order. Ohio residents, please 
add 6% state sales tax. 

If you have audio and video jacks 
on your home -entertainment equip- 
ment (these are usually coaxial pho- 
no jacks like those used on audio 
equipment), you may want to utilize 
them and the Audio /Video Distribu- 
tion Amplifier to be described to 
configure your system. The Distribu- 
tion Amplifier's three video and 
three audio outputs (the latter with 
two stereo channels) should allow 
for maximum flexibility. The notice- 
able increase in audio and, especial- 
ly, video performance will make 
building and using this project a 
worthwhile effort. 

About the Circuit 
Three separate circuits make up the 
Audio /Video Distribution Amplifi- 
er: the video, the audio and the 
power supply. The basic reason for 

this arrangement is that distribution 
amplifiers are designed to provide 
multiple isolated outputs of an input 
signal. By making the circuits sepa- 
rate, it is relatively easy to main- 
tain isolation. 

In any distribution amplifier, the 
signal at the output is at the same 
level as the input signal. The 
Audio /Video Distribution Amplifi- 
er described here takes this into ac- 
count. It also features variable gain 
for those situations where there is 

too great or too little a signal level for 
optimum viewing and listening. Thus, 
it eliminates the need for an extra sig- 
nal attenuator and /or booster. 

Three amplifiers are provided: one 
video and two audio. The video por- 
tion of the circuit, shown in Fig. 2, 

utilizes an RCA CA3100 BiMOS op- 
erational amplifier (IC/). This op 
amp has excellent high- frequency re- 

sponse and should not be substi- 
tuted. Transistors Q1 and Q2 boost 
the output current from IC/. Feed- 
back is provided by RS to give the cir- 
cuit linearity and stability. 

Circuit gain is determined by the ra- 
tio of R4 to RS. The values of these 
resistors were chosen so that a 1 -volt 
signal across input terminator R1 pro- 
duces a 2 -volt signal at point A when 
R3 is set to the middle of its rotation. 

Because point A is a very -low im- 
pedance, resistors R10, R11 and R12 
serve as the sending -end terminators 
to provide the 75 -ohm output imped- 
ance required to drive the coaxial in- 
terconnecting cables. Since point A 
is an ideal (almost 0 -ohm) voltage 
source, whatever occurs at the out- 
put side of any one of the sending - 
end terminating resistors has no ef- 
fect on the output sides of the other 
two sending -end terminating resis- 
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tors. Hence, each output is isolated 
from the others. 

Bypass capacitors C2 and C3 are 
required to prevent oscillations. 
Nominal bandwidth of this amplifier 
is 10 MHz. So high- frequency oscil- 
lations could be a problem if these 
bypass capacitors were not used. 

Shown in Fig. 3 is the audio por- 
tion of the Distribution Amplifier. 
This circuit is built around 5532 dual 
op amp /C/, which handles the two 
channels of audio in a single inte- 
grated- circuit package. Since both 
channels operate identically, we will 
discuss only one. 

Op amp ICI is a low -noise device 
that is optimized for audio applica- 
tions. The input impedance of this 
Distribution amplifier is 47,000 
ohms, which is set by R1. The gain of 
IC1 is set by the ratio of R11 to R9. 
With GAIN control R3 set at its mid- 
dle of rotation, the signal level at 
point A is the same as the input sig- 
nal's level. This is different from the 
video Distribution Amplifier be- 
cause the impedances of the loads 
connected to the outputs (the inputs 
of a VCR, for example) are usually 
10,000 ohms or greater so that there 
is no drop across 300 -ohm output 
termination resistors R13, R14 and 
R1.5. (Note: R3 and R4 is a ganged 
dual -potentiometer, which allows 
the gain of both audio channels to be 
adjusted simultaneously.) 

The low output impedance of the 
Distribution Amplifier allows you to 
make long runs to other equipment 
with no loss of high frequencies. 
Note once again that the + 12- and 
- 12 -volt power buses are bypassed 
by C3 and C4, respectively, to pre- 
vent unwanted oscillations. 

A single bipolar power supply suf- 
fices for both audio and video por- 
tions of the Distribution Amplifier. 
The circuit for this power supply is 
shown in Fig. 4. After 117 -volt ac 
line power is stepped down by T1 to 
24 volts ac, it is rectified to pulsating 
dc by bridge rectifier RECT1. The 
24 -volt pulsating dc output from 

TECHNICAL SPECIFICATIONS 

Audio Amplifier 
Distortion (at -4 dBV) < 0.02% 
Signal -to -noise ratio > -70 dBV 
Frequency response 

20 Hz to 30 kHz, ±0.1 dB 
Clipping point +9 dBV 

Video Amplifier 
Differential phase <0.5 degree 
Differential gain See photo 

VIDEO DIFFERENTIAL GAIN 

VIDEO COLOR -BAR RESPONSE 

GRA!. A ,o.,r,,. . 

II 
11. 11i>}.ï"m': 

VIDEO MULTIBURST RESPONSE 

RECT1 is then filtered to clean dc by 
Cl and C2 and is regulated at + 12 
and -12 volts dc by ¡Cl and 1C2, re- 
spectively. Capacitors C3 and C4 
serve as bypasses that prevent un- 
wanted oscillations. POWER switch 
S1 is an option. 

Construction 
Since the circuitry for all three sec- 
tions of the Audio /Video Distribu- 
tion Amplifier is fairly simple, any of 
a number of traditional methods of 
wiring can be used to build the proj- 
ect, though printed- circuit wiring is 
preferable. If you wish, you can fab- 
ricate your own pc boards, using the 
actual -size etching- and -drilling art- 
work in Fig. 5. Alternatively, you 
can purchase ready -to -wire boards 
from the source given in the Note at 
the end of the Parts List. 

The audio and video boards are 
both the same size, measuring 3'h " 

x 21/2 ", while the power -supply 

board measures 21/2 "- square. What- 
ever wiring technique you use, the 
circuits can be built on boards of 
these dimensions. All wiring to and 
from these boards should be done 
neatly to avoid unwanted oscilla- 
tions and crosstalk. Also, use sockets 
for the ICs on the video and audio 
boards, but not on the power -sup- 
ply board. 

Wire each board exactly as shown 
in Fig. 6, working on only one board 
at a time so that you do not make any 
component errors. Install only the 
sockets for the ICs on the audio and 
video boards -not the ICs them- 
selves; these will be installed after 
you make voltage checks. Install and 
solder into place the resistors, fol- 
lowed by the capacitors (observe po- 
larity with the electrolytics). When 
wiring the video board, make sure 
you install the transistors in the pro- 
per locations and that you observe 
proper basing. Also, make certain 
that the diodes are properly oriented. 
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Fig. 5. The actual -size etching -and -drilling guides (left) to 

use if you plan on fabricating your own pc boards. 

Fig. 6. Wiring guides (above) for the pc boards. These 

guides are also used to lay out circuit assemblies wired 

point -to -point with solder or Wire Wrap hardware. 
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Similarly, make sure the diodes are 
properly oriented, and make sure the 
regulators are installed in the ap- 
propriate locations, also properly 
based, on the power -supply board. 
Ditto for the bridge rectifier. 

If you are using perforated board, 
arrange the components on the 
boards in the same patterns and ori- 
entations as for the pc boards. Use 
#22 solid hookup wire to intercon- 
nect all components. Route the wir- 
ing as directly and make it as short 
as possible. 

Referring to Fig. 7, place the cir- 
cuit -board assemblies inside the en- 
closure, in the locations shown and 
determine how long the wires that in- 
terconnect them must be. Make a 
note of the lengths needed and where 
they are to be installed. Remove the 
circuit -board assemblies from the 
enclosure. Prepare the wire lengths 
needed. Then install and solder them 
into place. Note that there are two 
+ 12 -volt and two 12-volt output 
pads on the power -supply board, one 
set each for the audio and video am- 
plifier circuits. 

At this point, there should be no 
wires in the holes for the GAIN con- 
trols or the inputs to and outputs 
from the audio and video boards. 
There should also be no wires in the 
24 -volt ac and center -tap (Tl secon- 
dary) holes in the power -supply cir- 
cuit board. 

Prepare 13 8 " lengths of hookup 
wire by removing '' /," of insulation 
from one end of each. Plug the pre- 
pared ends of these wires into the 
output and control holes in the audio 
and video boards and solder the con- 
nections. When you are done, there 
should be 10 wires attached to the 
audio board and 3 wires attached to 
the video board. 

Prepare both ends of three 7 %" 
lengths of small- diameter coaxial or 
shielded cable. To do this, remove 1 " 

of the outer plastic jacket, separate 
the shield back to the cut line, and 
strip "of insulation from the center 
conductor at both ends of the cables. 

Fig. 7. Follow this assembly layout inside the enclosure to avoid interference be- 
tween the power transformer and the audio and video circuits. 

Tightly twist together the shield 
wires and sparingly tin with solder. 
Do the same for the fine wires in the 
inner conductors. Plug one end of 
each of the prepared cables into the 
"input" holes on the audio and vi- 
deo boards (shields to ground or 
common). Solder the connections in 
all six locations. The other ends of 
these cables and the previously in- 
stalled wires will be connected later. 

Now remove '/, " of insulation 
from both ends of a 1'/ " length of 
hookup wire. Connect and solder 
one end to a No. 6 solder lug. Plug 
the other end into the center -tap 
(C.T.) hole in the power -supply 
board and solder it into place. 

When you are finished wiring the 
boards, carefully inspect them for 
poorly soldered connections and sol- 
der bridges, the latter especially be- 
tween the closely spaced IC pads. If 
you suspect a connection, reflow the 
solder on it and, if necessary, add 
more solder. 

Flip over the boards and double 
check all components for proper val- 
ues, locations and orientations. Clip 
small heat sinks onto the cases of QI 

and Q2 on the video board. The reg- 
ulators on the power -supply board 
(ICi and 1C2) run warm when the 
project is operating but do not re- 
quire heat sinking. If you feel more 
comfortable with heat sinks, how- 
ever, you can bolt onto the regula- 
tors small ones. 

The enclosure for the project is not 
critical. Only two requirements must 
be met by it. One is that it must be 
large enough to comfortably accom- 
modate the three circuit -board as- 
semblies, power transformer, Pow - 
ER switch (if used), GAIN controls, 
fuse holder and the input and output 
jack assemblies. The other is that it 
must be metal -not plastic -so that 
it fully shields the circuitry from elec- 
trical noise. 

Machine the enclosure as needed, 
basing your layout on that shown in 
Fig. 7. The arrangement shown as- 
sures that there will be no interfer- 
ence between the power transformer 
and the audio and video circuit 
boards. Use the boards and power 
transformer themselves as templates 

(Continued on page 86) 
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Distribution Amplifier (from page 42) 

for marking their mounting hole lo- 
cations on the floor of the enclosure. 
Drill holes large enough to accom- 
modate No. 6 machine screws for the 
transformer and No. 4 machine 
screws for the circuit -board assem- 
blies at the marked locations. 

Next, cut the slots for the input 
and output phono -jack assemblies in 
the enclosure's rear wall. The easiest 
way to do this is with a nibbling tool. 
If you do not have such a tool, drill a 
number of interconnected holes 
around the perimeter of the slots and 
use a file to square up the slots. Drill 
the line -cord entry hole (make it 
large enough for a small rubber 
grommet) and the bayonet -type fuse 
holder, as shown in Fig. 8. (If you 
prefer, you can mount an inexpen- 
sive chassis -mount fuse block inside 
the enclosure to the left of the power 
transformer and eliminate having to 
drill the large hole required for a bay- 
onet fuse holder.) 

Prepare the front panel as follows. 
First draw a light pencil line parallel 
to the bottom of the front panel 1 % " 

to 1 " up. Then measure about 2 " in 
from both sides and strike short lines 
at these points across the first. These 
two points locate the centers of the 
holes that must be drilled for the 

GAIN controls. By mounting the con- 
trols in the holes drilled at these 
points, they will not interfere with 
the audio and video boards when the 
project is assembled. 

Deburr all holes. Then use a dry - 
transfer lettering kit or a tape labeler 
to label the AUDIO GAIN and VIDEO 

GAIN controls and AUDIO and VIDEO 

INPUTS and OUTPUTS. If you use a 
dry- transfer lettering kit, protect the 
labels by spraying two or three light 
coats of clear acrylic over the front 
and rear panels. Wait for each coat 
to dry before spraying on the next. 

Now mount all elements in place, 
starting with the power transformer. 
Before mounting the transformer, 
however, plug its secondary leads 
into the T1 Secondary holes in the 
power- supply board, solder into place 
and trim the excess lead lengths. Use 
4-40 x 3h " machine screws for mount- 
ing the circuit boards and 6 -32 x '/, " 

or %" machine screws for the power 
transformer and rear -panel jack as- 
semblies. Use 6 -32 or 4 -40 machine 
nuts and No. 6 or No. 4 lockwashers 
to secure all hardware, except screw 
an insulated standoff post onto the 
left screw end (viewed from the front 
of the enclosure) of the video jack as- 
sembly. Sandwich the No. 6 solder 

Fig. 8. Rear panel component mounting and wiring details. 

lug attached to the free end of the 
wire coming from the power -supply 
board between the spacer and floor 
of the enclosure at one corner of the 
power -supply board to ground it to 
the chassis. 

Line the appropriate hole in the 
rear panel with a rubber grommet. 
Then trim 3/8" of insulation from 
both conductors at the free end of 
the ac line cord. Tightly twist to- 
gether the fine wires in both conduc- 
tors and sparingly tin with solder. 
Pass this end of the line cord through 
the rubber grommet into the enclo- 
sure and tie a knot about 4" from 
the prepared end inside the enclosure. 

Mount the controls (and POWER 
switch, if you have decided to in- 
clude it) on the front panel in their re- 
spective holes and the fuse holder on 
the rear panel (unless you have de- 
cided to use the internal fuse block). 
Now, referring to both the schematic 
diagrams and the wiring guides, in- 
terconnect all elements as shown. 

One conductor of the ac line cord 
connects to one of the lugs on the 
fuse holder. Then one primary lead 
of the power transformer connects to 
one lug of the POWER switch, while a 
length of hookup wire interconnects 
the remaining lugs on both the 
POWER switch and fuse holder. 
When this has been done, wrap elec- 
trical tape over the contacts of the 
fuse holder and POWER switch's lugs 
to insulate the ac line from the rest of 
the circuit. Alternatively, you can 
slip over the whole rear portion of 
the fuse holder a 2" length of large - 
diameter heat -shrinkable tubing 
and shrink it into place to insulate 
this assembly. 

You have two choices for wiring 
the other line cord to the other pri- 
mary lead of the power transformer. 
The simpler method is to twist to- 
gether the remaining ac line cord 
conductor and remaining primary 
lead of the transformer and screw 
onto the connection a wire nut. The 
alternative is to slip a 1 " length of 
small- diameter heat -shrinkable tub- 

86 / MODERN ELECTRONICS / March 1987 Say You Saw It In Modern Electronics 

www.americanradiohistory.com

www.americanradiohistory.com


ing over one wire, twist together and 
solder the wires and shrink the tub- 
ing tightly over the connection so 
that it is fully insulated. 

Referring back to Fig. 6, wire the 
GAIN controls to their respective 
boards, using the wires previously in- 
stalled. Trim the wires to as short as 
needed before connecting and sol- 
dering them to the lugs of the controls. 

One lead of resistors R10, R11 and 
R12 for the video circuit wires to the 
signal (center or "hot ") lug of each 
of the VIDEO OUTPUT jacks. The 
other leads of these resistors tie to- 
gether to form a common junction 
with the output wire from the video 
board. To make this connection, 
trim the resistor leads to length and 
wrap them around the post on the in- 
sulated standoff. Trim the output 
wire from the video board to length 
before wrapping it, too, around the 
post and solder the connection. 

Connect and solder the free ends 
of the coaxial cables previously in- 
stalled on the audio and video boards 
to the appropriate lugs of the re- 
maining input and output connec- 
tors on the rear panel. Remember, 
the center conductors of these cables 
go to the signal lugs of the jacks, the 
shields to the ground lugs. Finally, 
interconnect all ground lugs on both 
jack assemblies, including the 
ground lugs to which the coaxial ca- 
bles are connected. You can use bare 
solid wire to accomplish this, but 
make certain that no portion of the 
wire contacts the signal lugs of the 
jacks. Obviously, it would be safer to 
use insulated hookup wire. 

Checkout and Use 

With the ICs still not installed in the 
sockets on the audio and video 
boards, plug the line cord of the Dis- 
tribution Amplifier into an ac outlet 
and, if you included it, set the POW- 

ER switch to ON. Use a voltmeter set 
to 20 volts dc or so full -scale to check 
for the presence of the proper volt- 
ages at the appropriate points in the 

circuit. All measurements should be 
made with reference to circuit 
ground (in this case, you can use the 
metal chassis of the project's enclo- 
sure). On the power -supply board, 
you should measure + 12 and - 12 

volts at the + lead of C3 and - lead 
of C4, respectively. You should also 
measure + 12 and - 12 volts at pin 7 

and 4, respectively, of IC/ on the 
video board. Finally, you should 
measure + 12 and -12 volts at pins 8 

and 4, respectively, of IC/ on the 
audio board. 

If you do not obtain the proper in- 
dications, power down the circuit 
and correct the problem before pro- 
ceeding further. Start with the pow- 
er- supply board. If you obtain the 
proper measurements, proceed to 
the video board. If you get just the 
reverse of the correct measurements, 
you cross -connected the power bus 
wiring; to correct this, simply trans- 
pose the two wires going to the video 
board. The same applies for the au- 
dio board. If the voltages are re- 
versed on both the audio and the vi- 

deo boards, it is easier to transpose 
the wiring at the power - supply board. 

Once you are satisfied that every- 
thing is working as it should, power 
down the project and pull the line 
cord from the ac receptacle. Now 
handling the ICs with the proper pre- 
cautions for MOS devices, plug them 
into the sockets on the audio and vid- 
eo boards. Make sure you install the 
proper IC in each case, and make 
sure that no pins fold under the ICs 
or overhang their sockets. 

Rotate the control shafts of the 
GAIN controls to determine where 
their midpoint settings are. Adjust 
each to its midpoint. Then carefully 
and without disturbing the settings, 
push a pointer -type or other indicat- 
ing knob onto each pot shaft so that 
the indicator is pointing straight up. 
This is the unity -gain position for 
each control. 

When the Audio /Video Distribu- 
tion Amplifier is connected into your 
home -entertainment system and is 
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powered up, turning any knob clock- 
wise should increase the gain, while 
turning it counterclockwise should 
reduce the gain. If this is not the case 
with any given control, power down 
the project and transpose the two 
outer wires going to it. 

The normal operating position for 
the GAIN controls should be straight 
up at the unity -gain setting. When- 
ever the GAIN controls are used, al- 
ways be sure to make a test recording 
if one of the outputs is going to a 
VCR before making the actual re- 
cording. Check the test recording to 
make sure no stages of the VCR are 
being overloaded. 

You should now have the makings 
of a fine -performing audio -visual 
home entertainment system. AE 

Order Back Issues of 

State of the Art Kits by Hal -Tronix, Inc. 

VARIOUS CLOCK KITS 
HAL -5314 (Most Famous Clock Kit) . 

6 DIGIT ELECTRONIC CLOCK KIT. 12 OR 24 HOUR 
FORMAT COMPLETE KIT LESS POWER SUPPLY 
ADAPTOR AND CASE RUNS OFF ANY 12 VOLT A C 
SOURCE REQUIRES 250 MA 

HAL -5375 (Alarm Clock Kit) $16.95 
6 DIGIT ELECTRONIC CLOCK KIT 12 'OUR FORMAT 
ONLY OPERATE ON 12 VOLTS A C OR D C HAS TIME 
BASE ONBOARD COMES COMPLETE LESS POWER 
ADAPTOR AND CASE 

HAL -79 (Student Class Kit) 
4 DIGIT BASIC ELECTRONIC KIT. WITH OPTIONS 

$7 
AND 

.95 

PROVISIONS TO MAKE IT AN ALARM CLOCK AND A 
D C OPERATED CLOCK COMPLETE LESS OPTIONS. 
POWER SUPPLY ADAPTOR AND CASE 
OPTION cl - TO MAKE IT AN ALARM CLOCK S2.95 
OPTION #2 - TO MAKE IT A D.C. 12V CLOCK $495 
CLOCK CASE - Reg. 56.50 Clock Case - When Bought with 
Clock Ka (ONLY) 54.50 
12 VOLT A.C. ADAPTOR - Reg. $4.95 When Bought with 
Clock Kit (ONLY) $2.95 

60HZ TIME BASE Complete - $4.95 
CRYSTAL TIME BASE KIT USING MM5369 

HAL NTSC RF MOD S19.95 
BUILD YOUR OWN VIDEO RF MODULATOR A MINI T V 

TRANSMITTER FOR CHANNELS 3 OR 4 USING A SA W 
OUTPUT FILTER KEEPING CO- CHANNEL INTERFER- 
ENCE AT A MINIMUM COMES COMPLETE LESS CASE. 
POWER SUPPLY AND HARDWARE 
NOTE CASE. POWER SUPPLY AND HARDWARE 

ENCLOSE S12 95 Extra 

HAL FG 100 
FUNCTION GENERATOR KIT 1 HZ TO 100 KHZ IN 

569 
FIVE 

.95 

BANDS. AMPLITUDE AND OFFSET ADJUSTABLE OUT- 
PUT IMP 500 OHMS WAVE FORMS - SINE. SQUARE 
AND TRIANGULAR ANDTTL CLOCKS TO 5V LEVEL 200 
NS RISE AND FALL TIME COMPLETE WITH CASE AND 
POWER SUPPLY AND ALL ELECTRNIC PARTS INCLUD- 
ING MANUAL 

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF 
ORDER FOR SHIPPING AND HANDLING CHARGES 
(MINIMUM 5250 MAXIMUM S10) CANADIAN ORDERS. 
ADD 57 50 IN US FUNDS MICHIGAN RESIDENTS ADD 
4% SALES TAX FOR FREE FLYER. SEND 22C STAMP 
OR SASE 

HAL -TRONIX, INC. co ti 12671 Dix- Toledo Hwy. G 

P.O. Box 1101, Dept C. 
Southgate, MI 48195 

(313) 281-7773 
Hours: 12:00 - 6:00 EST Mon: Sat 

1111111. 

"HAL" HAROLD C. NOWLAND 
WBZXH 

CIRCLE 43 ON FREE INFORMATION CARD 
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