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quently, it will not be measureable at
all. If Tops is to be determined, short
the base lead to the emitter lead and
make the measurement in the same
way as for Igxo.

Transistors that are used in digital
circuits have a few additional special
characteristics, as they specify that
the device may be used as a swiltch.
When a transistor is used as a switch,
the collector-to-emitter voltage when
the transistor is saturated (that is,
drawing its maximum collector cur-
rent) is very important. For instance,
if we wanted to use a transistor in a
common-emitter circuit to drive the in-
put of a series 7400 TTL gate, we
would need a logic zero of at least 0.4
volt. This means that the collector-
emitter voltage of less than 0.4 of a
volt when sinking a maximum current
of 1.6 mA from the input of the gate
plus its own collector current.

To determine whether this transistor
will properly drive its gates, use a
curve tracer to measure Vg (sat) or
the collector-emitter saturation voltage.
Figure 13-a shows the curves of an
npn 2N2369 that is often used in such
applications. Note that the saturation
voltage increases as the collector cur-
rent increases. Figure 13-b shows the
same transistor, but here the base cur-
rent is 100 times larger.

FIG. 13 — SATURATION VOLTAGE ON A
2N2369 switching transistor. a). The tran-
sistor is operated at moderate levels of
base drive. Seltings are: slep generator,
0.02 mA/step; collector series limiting re-
sistance, 50 ohms; horizontal sensitivity, 0.1
volts/cm; vertical sensitivily, 2 mA/cm. b).
The transistor operates at high levels of
the base drive, as might be found in a
switching circuit. Setlings are: step gener-
ator, 2 mA/step; collector series limiting re-
sistance, 50 ohms. Horizontal sensitivity,
0.1 volt/cm; vertical sensitivity, 2 mA/cm.

In some critical applications, temp-
erature has a great effect on transistor
characteristics. One way to determine
if a transistor will or will not cause
problems in a circuit is to operate the
transistor in a curve tracer, using col-
lector voltages and currents that repre-

sent those of the anticipated applica-
tion. Once a family of curves has been
established, heat the transistor (a
soldering iron, or even finger heat
may be sufficient) and note any varia-
tions in these curves. With “looping”,
shown in Fig. 14, the characteristics
of the transistor have actually changed

FIG. 14—THERMAL LOOPING CAUSED BY
INTERNAL HEATING of the transistor. Tran-
sistor is a 2N3393, that has 200 mW dissipa-
tion. The curve tracer settings are: step gen-
erator, 0.1 mA/step; collector series limit-
ing resistance, 100 ohms; horizontal sensi-
tivity, 5 volts/cm; vertical sensitivity, 20 mA/
cm, At the center of the display, the point
where there is distinct thermal looping, rep-
resents a collector-emitier voltage of 20
volts at a current of 60 mA, This yields a
power of 1.2 watts.

between the time the sweep makes the
deflection from the left hand to the
right hand side of the screen and its
return.

In Fig. 15, we can see that with
increasing collector voltages this ef-
fect can be carried to the limit, and
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FIG. 15—THERMAL RUNAWAY CAUSED BY
EXCESSIVE internal heating of the transis-
tor. The entire characteristics of this transis-
tor were changing as this photograph was
being taken (one second exposure), The
transistor was destroyed a short time later.
Seltings are: step generator, 0.1 mA/step;
collector series limiting resistance, 50 ohms;
horizontal sensitivity, 5 volits/cm; vertical
sensitivity, 50 mA/cm.

the curves shown in Fig. 15 represent
thermal runaway. At this stage, the
transistor parameters are no longer
under the control of the base current,
but have completely succumbed to de-
vice heating. A transistor subjected to
this test may be damaged quite rapid-
ly, so work quickly.

When testing transistors on a curve
tracer, setups should be made care-
fully, always starting with low initial
voltages and currents, as semiconduc-
tor devices can be easily damaged.
Curve tracers can produce large volt-
ages and large currents, especially
when compared to the limit para-
meters on small signal semiconductors.

You can destroy a transistor within
the first few sweeps of an improperly
set-up curve tracer.

Certain hazardous conditions exist
when making measurements. Transis-
tors can get very hot when their para-
meters are exceeded and severe burns
can result from touching the cases of
both power transistors and small-signal
transistors that have been used be-
yond their limits.

Curve tracers can produce excep-
tionally high voltages to insure break-
down of most junctions; they also
have fairly large current capabilities.
The net result is power supplies that
are potentially lethal. It is altogether
too easy for a person to come in con-
tact with leads on devices that are
under test, especially those which
have metal cans. Be sure to reduce the
sweep voltage to zero before connec-
ting or disconnecting the device from
its test socket or leads.

When intermittent tests for tran-
sistor breakdown are desired, the A-B
switch is an excellent way to rapidly
control the curve tracer. To compare
devices, a ‘“standard” transistor can
be left in one socket and the second
socket used to interchange transistors
that are being compared or sorted.

The user must remember when
making in-circuit tests, that parameters
may not be exactly as expected, due
to other components in the circuit
such as resistors and large capacitors.
To make exact parameter measure-
ments on a transistor, remove it from
the circuit.

3. Field-effect transistors—Like the
bipolar transistor, the field-effect tran-
sistor has two major categories of dif-
ferent polarity devices. Unlike the
bipolar device, field-effect transistors
are voltage operated devices. Initial
set ups for measuring field-effect de-
vices include changing the step gener-
ator from the current mode to the
voltage mode. Today there are six
major categories of field-effect devices.
Their set ups are shown in the setup
table (see May 75 issue). A special note
should be made of enhancement-mode
field-effect devices, as some curve
tracers can not provide the combination
of sweep polarity and step generator
voltage polarity to properly display
their characteristics. One method to
overcome this, for example with the
n-channel enhancement type, would
be to use a positive collector sweep volt-
age and a negative step voltage. This
step voltage must be offset by some
positive voltage so the most negative
step produces a zero gate to source
voltage. One way to do this is to place
a battery or an adjustable power supply
in series with the gate (the base ter-
minal) of the curve tracer.

(to be continued)

IN THE FEBRUARY 1975 AND MARCH
1975 issue of Radio-Electronics, we
presented a general description of the
TV Typewriter II, some foil patterns,
the schematic of the main board and
began a technical description.

This month the series will conclude
with the construction details.

When the character counter reaches
character slot 33, the 2° and 2° bits go
to a one which in turn disable the “poT
CLoCK” until a new character line is
started. Being in the 33rd character
position also enables the video blank-
ing circuit through IC12-c and IC5-b.
Since the dot clock is stopped, the
video generation ceases after the 33rd
character until a new video line is
started.

Now that we know how to get the
data from the 2513 character gener-
ator data inputs to the screen, lets see
how the incoming data is put into
and accessed from memory. We must
first have some means of inputting data
to the TV typewriter which in most
cases will be a standard keyboard/en-
coder with a seven-bit ASCII output.
The input device must also provide
some kind of a “data ready” line to
tell the terminal when new data has
been applied to the data input termin-
als. For a keyboard/encoder this is
called a “keypressed strobe” line and
gives us a pulse whenever a key has
been depressed.

Although the seven data inputs are
set up for positive logic, the “key-
pressed strobe” line may be either
positive or negative going since NAND
gate IC32-a has been provided as an
optional inverter. When the “keyboard
strobe” pulse reaches the *clock™ input
of ICY9-a, it toggles forcing IC36-b,
IC37-a, IC37-b, IC38-a, IC38-b,
1C39-a and IC39-b to latch onto the
new ASCII data provided at the data
inputs, which is in turn fed to the
data input terminal of the RAM mem-
ory but not loaded.

You must remember that the mem-
ory is constantly being readdressed and
read and that the address of memory
at the time of the “keypress strobe”
is completely arbitrary and is most
likely not the place where we want to
store the character. Keep in mind also
that we will want to input special con-
trol characters which will command
the typewriter to perform a certain
function but at the same time not
write these confrol characters into
memory.

The latched input character is fed
to the function decode circuitry where
it is determined whether or not a con-
trol function is being input. If it is,
such as any input with bits 6 and 7
equal to zero or a rubout with all bits
set to 1, the output of IC32 will go
high forcing the output of IC11-b low

TV
TYPE\:IIRITEH

by ED COLLE

Build this new TV Typewriter. It
has many new features including
plug-on option boards

resetting IC9-a and preparing IC36-a
to dump the input control character on
the next load pulse for the “dot regis-
ters” IC23 and IC24 from IC25. Note
the next time the “clock” input on
IC36-a goes high it clears all of the
data input latches IC36 through IC39.
If on the other hand, the character is
a printable character, IC32-b will stay
low forcing IC11-b low thus eliminat-
ing IC9-a’s clear command allowing the
Q output to go to a one when toggled
by the keyboard strobe. On the next
“load pulse”, IC16-b is clocked high.
The high output of IC9-a and IC16-b
are now AND’ed and prepare IC16-a
to be switched on the next load pulse
from 1IC25. When IC16-a toggles, its
Q output goes high setting up one of
the two inputs to NAND gate IC15-b
and it then waits for a “compare”
command from AND gate IC3-d. The
input from IC12-d is anped at the
same gate just to eliminate false counts
after the character counter has reached
a count of 33.

The compare circuit will be dis-
cussed in detail later, but basically it
determines and acknowledges when
the memory is indexed to the position
in which we want to store the charac-
ter being processed. When the com-
pare is confirmed, IC3-d goes high
forcing IC3-b high, which forces
IC15-b low. This makes IC10-a go
high generating a write pulse for the
memory, thus loading the character at
the proper position. At the onset of

the next load pulse IC3-c goes high
forcing IC11-b low which resets IC9-a
and dumps the input latches, leaving
the ASCII code for a blank or space
stored. IC16-a and IC16-b both reset
on the following load pulse.

Each input character requires 3
“load pulse” time or 4.5us to load.
Because of this requirement and the
fact that only 9 load pulses per charac-
ter can be guaranteed; 540 characters
per second is the maximum input rate.
The first 102 lines are slected twice per
frame so the write speed on the 3 of
each page will be doubled or 1800 char-
acters per second.

The cursor and compare circuits are
very interelated since the circuitry must
know where the cursor is positioned on
the screen and when the memory is
indexed to match with the cursor loca-
tion so the cursor will blink in the right
location. Since the character we will be
entering through the keyboard will be
entered in the cursor’s position, the
cursor counter also provides the ad-
dress of the character we want to load
into memory. The memory location of
the cursor or character to be loaded
into memory is stored in a 10-bit
counter made up of IC35, IC27-a,
IC34 and IC27-b. IC35 holds the data
for the first sixteen horizontal char-
acter locations on a line and IC27-b
sets if the location is on lines 17
through 32. The number of one of the
16 vertical page lines is stored in 1C34,
and IC27-b holds the bit addressing
one of the two pages of memory.

IC41 and IC42 are two 4-bit com-
parators that tell us when the data on
two sets of its inputs is identical. The
required 9th-bit compare is provided
by IC40-c and IC40-d. The compara-
tors are cascaded to generate one out-
put telling whether two independent
9-bit addresses are equal, the address
being that of the cursor and the loca-
tion presently indexed. It is not neces-
sary to perform a compare on the tenth
or page bit because we will never be
writing to or blinking the cursor on the
page that is not currently accessed. The
comparator circuitry monitors the ad-
dress of the cursor counter and the
outputs of the character counter, IC21
and IC14, and the line counter, IC7,
and generates a high “compare” output
when there is a match.

The cursor itself is generated by
turning on all 35 of the character dots
when AND gate IC17-c sees both a
“compare” match and inactive blank-
ing. The several times per second blink-
ing is generated by the timer IC8 oper-
ating as an astable oscillator.

The cursor is positioned by incre-
menting and decrementing the up/
down cursor counters IC35, IC27-a
and IC34, which have full wrap around
in each location and automatically
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MAIN CIRCUIT BOARD foil patterns shown half-size. Above is an X-Ray view of the double
sided board. The component layout is shown below.
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change pages as required. Although
most of the actual cursor control cir-
cuitry is provided on the main board,
the optional cursor control board is
necessary to provide the switch de-
bouncing necessary for reliable opera-
tion.

There are several cursor positioning
functions provided. IC35 pin 5 and
IC35 pin 4 move the cursor location
one position forward and one location
backward respectively. IC34 pin 5 and
IC34 pin 4 move the cursor one loca-
tion down and one location up respec-
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SCHEMATIC DIAGRAM of the memory cir-
cuit is shown,

tively. IC35 pin 14 generates a carriage
return and IC34 pin 14 generates a
return to line 1 which means together
they generate a home-up. IC34 and
IC35 are responsible for line feed. The
interconnected gating allows combina-
tions to be performed with only one
control command.

The erase functions have been pro-
vided for as well and do not require
the optional cursor control board. Erase
from the cursor position to the end of
the line is initiated by setting the preset
input of IC9-b low, and erase from the
cursor to the end of frame is initiated
by setting the preset input of IC2-a
low. If either of these two latches is
set, it allows IC2-b to toggle at the
onset of the next compare when the
row counter reaches line nine. This
generates a “memory load” command
which loads a space or blank from the
input latches into memory. IC2-b will
J11

POWER SUPPLY @ @

PIN 1 12voC

PIN 2 +5 vDC CHE)

PIN 3 GROUND

PIN 4§ vDC

PIN 5 12 VAC REF @)

PIN 6  GROUND

J10

ouTPUT @@

PIN 1 PAGE2

PIN 2 PAGE! OF )

PIN 3 VIDEO OUTPUT

PIN 4  START READ

PIN 5  GROUND ® @

PIN 6 CURSOR ON/OFF

Jg A R
KEYBOARD/ ENCODER /W@\
PIN 1 BIT1

PIN 2 45 vOC

PIN 3 GROUND @@ @
PIN ¢ BIT2

PIN 5 BIT3

PIN 6 -12 VDG

PIN 7 BITA

PIN 8 BITS © ©
PN §  READ ENABLE

PIN{0  KEYPRESSED

PINTI  BIT7

PIN1Z  BITE

PIN LOCATION guide for the input and out-
put jacks.
TO CIRCUITRY
ORIGINALLY
CONNECTED TO
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VIDEO AMPLIFIER
o =

Iv TV
TYPEWRITER

TO THE BASE

TO TV
TYPEWRITER g:ﬂgﬁil‘é:’m
VIDEO

OUTPUT |1J

INSI4
10082

2iit
SWITCHING CIRCUIT permits normal oper-

ation of TV receiver or as TV Typewriter
display.

reset on the first 33rd character indica-
tion from IC14 after latch IC2-b is set
thus completing an erase to end of line
(EOL). IC2-a will reset on the first
blanking pulse from IC4-b after latch
IC2-b is set, thus completing an erase
to end of frame (EOF). The resetting
of either causes IC2-b to reset and re-
turn it to its initial state.

Assembly is not difficult

It cannot be emphasized enough that
the best guarantee for initial and future
trouble-free operation is to be extremely
careful when putting the unit together.

The circuit board will be more rug-
ged and reliable if the IC’s are soldered
in place on the board as shown in the
photographs, but those with little ex-
perience in digital circuits, or elec-
tronic assembly might be wise to invest
in some sockets; particularly for the
memory IC’s.

Install all of the integrated circuits,
resistors, diodes, capacitors and then
transistors before soldering anything.
Note the components are to be mounted
on the top side of the board, and the
top side is marked “TOP”. Double
check everything to make absolutely
sure all parts have been installed in
their proper location and oriented cor-
rectly. Check carefully to be sure you
haven’t inadvertently oriented an inte-
grated circuit incorrectly. This is easy
to do and almost impossible to correct
after soldering without ruining either
the integrated circuit or the PC board,
or both. When you are sure that every-
thing has been installed correctly, then
you may solder all of the component
connections on the bottom of the board.
All of the connections should be sol-
dered regardless of whether or not
there are electrical connections to the
pad. This helps insure that none of the
integrated circuits or component leads
get bent and inadvertently short out to
near-by foil conductors.

Now is the time to carefully check
the entire board to be sure that all con-
nections where applicable have been
soldered. Make sure also that there are
no solder bridges, or improperly in-
stalled components.

Follow the same procedure for as-
sembling the memory board as you did
for the main circuit board. The mem-
ory integrated circuits are MOS devices
which are very intolerent of static elec-
tricity so be sure to take appropriate
precautions. Here again be sure to
check over the board very carefully
after assembly to be sure there are no
mistakes.

Attach all of the wires to the con-
nector plugs for the power supply, J11,
output, J10, and keyboard, J9. Use the
connector drawing to show the appro-
priate pin connection for each of the

(continued on page 87)
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NOW AVAILABLE FROM:
JAMES ELECTRONICS

FUNCTION GENERATOR KIT

Introductory Offer

e

KR-2206K

puNCTION GRRERSTOR BT £

ey

The Function Generator Kit features sine,
triangle and square wave; THD 0.5% typ.;
AM/FM capability.

XR-2206KA

Includes monolithic function generator
IC, PC board, and assembly instruction

manual.
$19.95

XR-2206KB
Same as XR-2206KA above and includes
external components for PC board.

$29.95
MONOLITHIC IC'S
TIMERS
XR-555CP Monolithic Timer $1.10
XR-320P  Precision Timer 1.65
XR-556CP Dual-555 Timer 185

XR-2656CP Dual Timing Circuit 3.20
XR-2240CP Programmable Counter/

Timer 4.80
PHASE LOCKED LOOPS
XR-210 FSK Demodulator 5.20
XR-215 High Frequency PLL 6.60

XR-667CP Tone Decoder (mini DIP) 1.95
XR-667CT Tone Decoder (TO-5) 1.70
STEREO DECODERS

XR-1310P PLL Stereo Decoder 3.20
XR-1310EP PLL Stereo Decoder 3.20
XR-1800P PLL Stereo Decoder 3.20
WAVEFORM GENERATORS

XR-205 Waveform Generator 8.40
XR-2206CP Monolithic Function
Generator 550
XR-2207CP Voltage-Controlled
Oscillator 3.85

OTHER EXAR IC'S

XR-1468CN Dual £15V Tracking
Regulator 3.85

XR-1488N Quad Line Driver 5.80

XR-1489AN Quad Line Receiver 4.80

XR-220BCP Operational Multiplier 5.20

Satisfaction Guaranteed. $5.00 Min.
Order—1st Class Mail No Charge/
California Residents Add 6% Sales Tax

IAMES

P.0. BOX 822, BELMONT, CA. 94002
PHONE ORDERS — (415) 592-8097.

Circle 69 on reader service card

TV TYPEWRITER II
(continued from page 63)

plugs and note that each of the con-
nectors is indexed to allow them to be
plugged in only one way. J10 and J11,
however, are physically the same type
of connector so use a felt tipped pen
to mark one of the two sets to prevent
yourself from inserting one of the plugs
into the wrong jack. Try to keep all
of the wires in the connector harnesses
as short as possible and be sure the
ground and +5v wires between the
power supply and the main board are
18 gauge or heavier.

The power supply must be capable
of supplying 5 Vdc, 2A at 5% regula-
tion or better; —12 Vdc, 200 mA; and
—5 Vdc, 15 mA. You can either build
your own from scratch or purchase

" one from the source supplying the TV

typewriter Kits. You must make abso-
lutely sure all of the power leads are
wired correctly to the connector; other-
wise you can cause a lot of damage
when the power is applied.

Now its time to get out the television
or monitor you plan to use. Although
the actual modifications necessary will
vary from set to set, the modifications
shown will probably be satisfactory for
most small screen transistor portables.
The TV typewriter’s output must be
connected to the input of the televi-
sion’s video amplifier, which is located
between the last video i.f. stage and
the video output circuit. When you
break the circuit right at the input to
the video amplifier, you will probably
have to provide a dc bias circuit for
the stage since in most cases it is sup-
plied by the now disconnected video
i.f. amplifier. The circuit in Fig. 2 is
for the Motorola 9TS-469 Q set used
with the prototype. A switch and BNC
connector were provided to allow either
TV typewriter or normal television
viewing.

A dc restoration circuit was also
added to keep the screen intensity from
changing as a function of the density
of dots displayed.

Check the power supply to be sure
the voltages are OK and that wiring
to the connector is correct. Go back
now to the main PC board and wire in
the correct keyboard jumper. If your
keyboard has a positive ‘‘keypress
strobe” pulse, wire terminal 3 to ter-
minal 1, and if it has a negative “key-
press strobe” pulse, wire terminal 3 to
terminal 2. These pads are just adjacent
IC32 and are numbered on the top
side of the board. If the keyboard has
a 1 microsecond or less strobe pulse,
either of the two positions will work
properly.

Plug the “memory” board onto the
main board using the set of connectors
marked “memory.” Be sure the top

SUPER BUYS!

FAMOUS MAKE, NEW JOBBER-BOXED TUBES
80% OFF LIST

0 1B3 5 for $5.00 [1 6HAS 5 for $4.80
] 1v2 5 for $3.00 ] 6HB7 5 for $4.85
(1 2AV2 5 for $3.95 [] 6HQ5 5 for $6.35
] 3A3 5 for $5.05 6HV5 5 for $11.80
[] 3AT2 5 for $4.90 6JC6 5 for $5.65
1 3GK5 5 for $4.85 (] 6JE6 5 for $11.15
[] 3HA5 5 for $4.80 [] 6JS6 5 for $9.30
[] 3HM5 5 for $4.80 [] 6Ju8 5 for $5.55
[] 4BZ6 5 for $4.70 [] 6KA8 5 for $6.15
[] 5GH8 5 for $5.90 [] 6KEB 5 for $7.65
[] 6AX4 5 for $5.05 [] 6KM6 5 for $11.25
[] 6AY3 5 far $5.05 6KNG6 5 for $9.85
[] 6BK4 5 for $9.35 [] 6KT8 5 for $6.85
[] 66G3 5 for $4.95 [] 6KZ6 5 for $5.15
] 60G8 5 for $5.40 (] 6LB6 5 for 310.75
(] 6CJ3 5 for $4.70 (] 6L@6 5 for $11.15
[] 6DQ6 5 for $6.75 (] 8FQ7 5 for $3.75
[] 6DW4 5 for $4.70 (] 12BY7 5 for $4.50
[] 6EAB 5 for $4.95 % 12GN7 5 for $7.00
[] 6EH7 5 for $4.80 17128 5 for $4.50
[] 6EJ7 5 for $4.50 (] 21GY5 5 for $6.30
[] 6FQ7 5 for $3.75 2379 5 for $6.00
[] 66F7 5 for $6.65 31LQ6 5 for $10.15
[] 6G6H8 5 for $3.95 33GY7 5 for $8.05
[] 6GJ7 5 for $3.40 36MC6 5 for $11.40
[] 6GM& 5 for $5.25 3BHE7 5 for $9.20
[] 66U7 5 for $5.25 38HK7 5 for $9.00
[] 66Y6 5 for $4.35 [J 42KNG 5 for $9.15
20-2.5 Amp. 1000 PIV (IR) ........... $3.00
100-2,5 Amp. 1000 PIV (IR) ......... $11.95
RCA DAMPER DIODES 120818 ...... Ea. $1.50
4-6500 PIV FOCUS RECT. ............. 2.00
5-13.5 KV FOCUS REGT. v voovivnivavvivans 3.00
25—1N34A—CRYSTAL DIODES ........ 2.00

HEP 9001-DUAL DIODES CARDED . .10 for $2.98
AUDIO PHONO EQUIP.

10 RCA PHONO PLUGS ............... 31,00
5 Asst'd STEREQ CART. .............. 5.95
BSR-SC5MD-EV5540D-Cart. (Bulk) ...... 1.50
SONOTONE 8-T—Cart. (Bulk) ......... 1525
BSR TCBS—Cart. . vvvsicis vovinvn, 1.25

COLOR FLYBACKS
MAGNAVOX 361461-2L

RCA—136640 ........ T
RCA—L3TBABF o vuis ot clima d it vatosy
COLOR YOKES

MAGNAVOXEIGTIA0 L. (iale i s wisves 3.95
MAGNAVOX 361380-4 ................ 6.95
EQUIV. DY 95AC-Y109 (Univ.) ......... 6.95
SILVERTONE 80-56-4G ............... 5.95
JAP Y GKE e e ey S et 4.50
FOYE—{21*CRE) =oos = vis il o 5.50
BLACK & WHITE YOKES
THORDARDSON—Y-105 (UNIVERSAL) ....$7.95
THORDARDSON—Y-130 ZENITH ........ $7.95
ANTENNA EQUIPMENT

2-Set Coupler i oinn Each ONLY $1.49
4-Set Coupler ............. Each ONLY $1.89
6-ANT: GEOTHESPINS o=l oo 1.00
ZENITH

VOLTAGE TRIPLER—212-109 .. 4.95
VOLTAGE TRIPLER—212-136 .. 4.95
CONV, DIODE PAK—212-72 ...... 1.00
CONTROLS RESISTORS

50 Asst’d MALLORY CONTROLS ......... 2.59
50 Assorted WW. Res. ............... 2.69
100 Assorted Carbon Resistors ........ 1,69
CONDENSERS CANS

200-80-Mfd. 350V .........cuven 3 for $1.79
200 Mfd. 80 Mfd.—350 Volts .. ... 3 for $1.79
500 Mfd. 25 Volts (P.C.) ......... 5 for $1.00
90% COLOR CRT BOOSTERS ..... 3 for $11.50

SEND FOR FREE CATALOG

TUBES UP TO 80% OFF
MINIMUM ORDER $15.00

SEND CHECK OR M.O.

TV TECH SPECIALS

P.0. BOX 603
KINGS PARK, L.l., NEW YORK 11754
PHONE 516-269-0805
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side of the memory board faces in
toward the main PC board. It must not
be plugged on the other way.

Connect the power supply, keyboard
and television to the main board and
after making a final check for errors,
apply power. If you haven’t made any
mistakes and have a little luck, the unit
will work first off. The only adjust-
ments are the oscillator frequency ad-
justment pot, R38, the left margin
control, R4 and the horizontal char-
acter size control, R6. The phase-
locked oscillator should lock in over
most of the range of the control R38,
but may vary from unit to unit. An out
of lock condition will be indicated by
a slight vertical roll and a jitterey char-
acter presentation. The other two con-
trols should be set to give the best
display.

If the unit doesn’t work, first check
the power supply voltages to make sure
they are OK and then use an oscillo-
scope to see whether or not there is a
video output signal. If not, start check-
ing from the phase-locked oscillator
with your scope and try to locate the
problem from there.

If you don’t have any problems and
everything seems to work correctly
then go ahead and connect up the con-
trol switches. For maximum flexability
the page-select switch, available at jack
J10, should be a spdt center off switch;

(continued on page 90)

WHAT SINGLE ELECTRONIC MACHINE CAN BE USED
TO PERFORM/CONTROL
ALL THE FOLLOWING TYPES OF SERVICES?

Send morse code Monitor instruments

Control repeater stations Control machines

Operate as a calculator Sort/compile data

Receive/send/huffer data
between a wide variety
of communication devices

e SCELBI-8H MINI-COMPUTER

If you want to be really “'state of the art” you should find out about the extraordina tlexible
SCELBI-8H MINI-COMPUTER. This is a true digital mini-computer at a LOW price yourymay find
hard to believe! It is all solid state and conservatively designed to provide years of service, It is
a fully programmable machine,

Test other devices

Play games

~ We have a complete line of peripheral units availabe to use with the SGELBI-8H. Such as an
interface that turns an oscilloscope into a complete alpha-numeric display system, low cost key-
board and TTY interfaces, and an interface that turns a low cost audio tape cassette unit into a
""Mag-Tape' storage system.

In addition to the hardware we have a large selection of programs ready to ‘load and go.”
Programs such as Editors, Assemblers, Calculator packages, I/O routines for ASCII and Baudot
machines and SCELBI interfaces, Data manipulating routines. Games, and more on the wayl

Fully tested card sets for the SCELBI-8H start as low as $399.00!* Complete computers (card
's'9t plus cha§sls kit) as low as $529.00.* And for the real ‘‘do it yourself buffs' wg now (o!af;r
unpopulated’ p.c. card sets starting as low as $109.00!* (*Domestic prices,)

Literature available by requesi:

SCELBI COMPUTER CONSULTING, INC.

1322 Rear—Boston Post Road, Milford, CT. 06460
Phone (203) 874-1573
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WHAT’S AN “EBM”?2?

# A new kind of electronics and electromec-
hanical "encyclopedia containing over a
half-million words ahd more than a thousand
charts, tables and circuit diagrams.

# An applications handbook: from integrated
circuits and electronic displays to hardware
and gears.

# A ‘“practices" manual covering soldering,
painting, plating, wiring, construction, as-
sembly, etc.

# A reference handbook of data, formulas and
tables including calculator operations.

# A "high density" Tdoc publication, packed
with the equivalent of more than one dozen
“paperbacks",

# A looseleaf bench manual in a rugged poly-
ethylene binder,easily expanded and up-dated.

# A foundation-stone of the growing Tdoc sys-
tem of guaranteed electronics publications.

BANKAMERICARD

Tel, Orders 24 hours
R s o e T
Available Only By Mail

$1995 TECHNICAL DOCUMENTATION
pp BOX 340
CENTREVILLE, VA 22020
US-Can.

T03-830-2535
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Made in USA

complete Kit:

dling.
hipping/han
Mga%izg tsardgrs add 15"/:.
prices subject to chang!

; tinental

sf-,s bolts t-the-shelf g°2ciall'°s Corp 243103

s ' Order 0 P 3,624

y instauction®. 1 gistributor. o7 06509 * 203/

esC o R wiite for free o 1902, NeW M % s ans/asaaztt
e, te o o R ;

Fes Endish e e nuied \ off.; Box 7809, S: f‘;\“';",_g,'? o ler Ltd., Ontario

w. Coast OB o available T
ganada:

catalog. er inqu
e

with each order. Ded

11 o

Circle 73 on reader service card

S.61 lddY

(=]
~




THE
NI‘E \/
PIGIT&L

VOLKSMETER

World's lowest priced digital multimeter.
Designed to be a more accurate replace-
ment of delicate pointer-type meters.

LM-3

+l e e

(b} MODEL LM-3 _
' oo 'K jox |
10

i
OFF

W vag Y0t gg

@® Rugged - ideal for field service use

@ Auto polarity - no more lead revers-
ing or switching

® Three digits with 100% over-range
and 1% accuracy on all functions

® 13 ranges: 4 vac, 4 vdc &5 resistance

@ 1 millivolt resolution with 500 volts
and 20 megohms full scale

@ Small Size: 1.9"H x 2.7"W x 3.9"D

Options Include:

® Rechargeable batteries with charger
unit - $15

® Leather case - $16

@ High voltage probe - $30

® Current shunts - $6 each

Call our distributor, the G.S. Marshall Co. , for
more Information.

For immedlate delivery, fill in below and mail
direct to NLS.

TV TYPEWRITER Il
(continued from page 87)

then when either of the two pages are
selected, the cursor will always remain
on the same page even when the end
of frame is reached. In the center posi-
tion, the cursor will alternately jump
from one page to the other as the end
of frame is reached. As with all of the
other switch connections to follow, the
inputs are all tied high with pull up
resistors so all switching should be done
by grounding the appropriate terminal.

The cursor oN/OFF terminal, avail-
able on jack J10, if left unconnected
will always cause the cursor to blink in
the next character position to be typed.
However, the blinking cursor may be
turned off at any time by grounding
the “CURSOR ON/OFF” pin on jack J10.

For maximum manual cursor control,
the optional cursor control board
should be used, however, the home-up
(move cursor to upper left hand cor-
ner), erase to end of line (EOL) and
erase to end of frame (EOF) are avail-
able at the pins to be used for the cur-
sor control board. Temporarily ground-
ing pin 10 of IC9-b will generate an
erase of end of line, and temporarily
grounding pin 4 of IC2-a will generate
and erase to end of frame and ground-
ing pin 12 of IC32-d will force a
“home up.” R-E

ELECTRONICS, INC.

INTRODUCES
THE

GNOML:

MICRO-SYNTHESIZER

#3740 GNOME KIT $48.95
plus shipping
4 Ibs.

o

THE GNGME FILLS AVARIETY OF NEEDS!

= TO THE SEASONED PERFORMER Its the
exira voice thal completes a composition while
leaving expensive eguipmen! Iree lor more de-
manding lasks

* TOTHE BEGINNER Itsalow cosl introduc
lion to synlhesizers thal won't| be obsolele when
more expensive instrumenls are purchased

« TO THOSE IN BETWEEN the. GNOME s
porlability and ease ol operalion make |l gieal
lor loy boxes sound elfecls or just for lun
PAIA S EFREE CATALOG fealures the GNOME
and olher electromc music kils Chieck our Reader
Service Number or Wrile PAIA Electronics Depl
R 1020 W Wilshire ‘Elvrl Okla Cily OK 73116
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NON-LINEAR SYSTEMS, INC.
Box N, Del Mar CA 92014
PH (714) 755-1189 - TWX 910-322-1132

[ special offer of $99. 95 with your check
and coupon. [ Single unit price of $110
C.0.D. or valid purchase order.

One year guarantee.

12 REASONS YOUR CAR
NEEDS TIGER CDI

Instant starting in any weather - Eliminates
tune-ups - Increases gas mileage - Increases
horsepower 15% - Improves acceleration
and performance - Spark plugs.last up to
70,000 miles - Reduces engine maintenance
expense - Amplifies spark plug voltage
to 45,000 volts - Maintains spark plug
voltage to 10,000 RPM - Reduces exhaust
emissions - Dual ignition switch - An
Unconditional. LIFETIME GUARANTEE
Installs in 10 minutes on any car with
12 volt negative ground - No rewiring - Most
powerful, efficient and reliable Solid State
Ignition made.

SA'LISFACTION GUARANTEED or money
bac

precision
instruments,

technical

supplies.

Our 23rd year of service to the World's
finest craftsmen and technicians.

A carefully selected and tested assortment
of unique, hard-to-find tools, clever
gadgets, precision instruments, bargain

next month

MAY 1975

B Understanding Tape and Bias

Matching the bias to the tape and getting
it right will improve the performance of
any tape recorder. See why it works and
how to do it.

H Electronic Ignition — 1975
A study of several of the latest circuits
and how they work.

B Servicing MATV Systems
Finding a fault in an MATV system isn’t
alway’s easy. But there are ways to speed
the job. Let an expert show you how.

B Using The Curve Tracer

Final installment shows how to test semi-

conductors with a curve tracer, and what
the results mean.

B New Power Supply Kits From Heath
Eight new power supplies, in kit form.
Four with digital readouts, 4 with analog
meters. See how they work and what you
can use them for.

PLUS

Put Professional Knowledge cm a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your.

DEGREE

by correspondence, while continuing your pres-
ent job. No commuting to class. Study at your
own pace. Learn from complete and explicit
lesson materials, with additional assistance from
our home study instructors. Advance as fast as
you wish, but take all the time you need to master
each topic. Profit from, and enjoy, the advantages
of independent study.

The Grantham correspondence degree program
in electronics is comprehensive. It begins with
basics, written in very simple language, and
continues through the B.S.E.E, degree level.
Throughout the entire program, heavy empha-
sis is placed on clear explanations written in great
detail, progressing from the simple to the com-
plex, in easy steps.

Our free bulletin gives complete details on the
curriculum, the degrees awarded, the require-
ments for each degree, and how to enroll.

GRANTHAM SCHOOL OF ENGINEERING
2000 Stoner Ave., Los Angeles CA 90025

® Telephone (213) 477-1901 @

Worldwide Career Training thru Home Study
Mail the coupon below for free bulletin.

Grantham School of Engineering RE 4-75
2000 Stoner Ave., Los Angeles, CA 90025
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TIGER 500 assembled . .. ... $53.95 | p; i i : I have been in electronics for years. Please
o | Neme TIGER SST assembled ... ... $42.95 ::':it‘:;e:r:?pI:::'I:';li:?,h{a?es':::?lacllias?: Eqmpmen,t Hepo_r s e H D o e e I
(8] Post Paid in U.S.A. production supervisor, Many fools and Jack Darr’s Service Clinic | cerning your electronics degree programs. I
= Company d check der-with order to: | measuring instruments available nowhere . . I

S Seri Shew or money ordarwith OTder 1Ot | Cice, One of the most unusual and complete Radio-Electronics Replacement i . ,

L [t “Fri-Star Corporation | ool cataiogs anywhere. Get your copy of Semiconductor Guide BN £ I
o the NC FLASHER today. _ I .
Y City State Zip P.0.Box 1727 B ! | 2
w Grand Junction, Colorado 81501 = ; Address T

! ¥ ,A 2000 Wes? Uni | |
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o Offer explres in 90 days amera Phons (303)785-1893 - Zi =
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