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THE LOW COST MINI-COMPUTER IS A
reality today. Together with time-shar-
ing systems, they are performing an
increasing number of tasks in all types
of applications.

However, the relatively high cost of
terminals has slowed both the accep-
tance and the use of the computer in
small businesses, homes, and schools.
The MITS Comter 256 (CT256) com-
puter terminal described here can be
built for less than %2 the cost of most
terminals and offers many unusual
features not found in terminals cost-
ing several times as much.

The terminals important features
include:

A built in 3 ic coup

1Y 1IN ACOol Lpie
computer connection simpier and sav-
ing added cost.

An auto-transmit that allows trans-
mitting data or program material to
the computer from memory, line by
line.

Complete cursor control by software
as well as by manual control via the
keyboard.

A tape recorder imput/oufput jack
to enable taping of frequency shift
keyed (FSK) tones during telephone
connection to a computer. This gives
virtually unlimited memory capability.
Almost any type of tape recorder may
be used.

A 32-character Burroughs display
with a soft orange, highly legible
readout.

Standard ASCII encoded keyboard
with TTY-33 format. ;

Internal memory capability of 256
characters per page and up to 4 pages
of memory.

Automatic page change at the end

of each page for a total of 1024 char-
acter storage for a 4-page unit.

Flex nower requirements. Oper-
able from line voltage of 100 to 130
volts or 200 to 260 volts.

A 25 pin input/on t accessory

jack for hardwire computer connection
and add-on accessories.

low in the terminal

The block diagram of the Comter
256 (Fig. 1) represents considerable
digital circuitry (91 logic IC’s in a 4-
page unit). The data path starts at the
keyboard. When a character key is de-
pressed, the character is encoded into
a 7-bit binary code and is sent in par-
allel form on 7 lines to the UART
(Universal Asyncronous Receiver-
Transmitter—a 40-pin MOS chip)
which converts the character data to
serial information. The serial data is
sent to the FSK. modulator which con-
verts a binary 1 to 1270 Hz and a bi-
nary 0 to 1070 Hz.

These tones are transmitted from
the acoustic coupler to the computer,
via the telephone lines. The computer
processes the data and returns it back
over the telephone wires to the ter-
minal at a different frequency (binary
1 = 2225 Hz, binary 0 = 2025 Hz).
The data is fed to the acoustic coupler

POWER SUPPLY

ACOUSTIC COUPLER

This is a special report
terminal in kit form. It
a computer directly orvia

where the tones are amplified, filtered
and demodulated back into serial bi-
nary coding.

From the demodulator, the serial
data goes to the UART and is con-
verted to parallel form where it waits
to be loaded into memory. When a
data available signal from the UART
coincides with the 32nd character dis-
play time for the self-scan (right hand
end of display), the first 6 bits of the
character are entered into memory
(the seventh bit is not used in the CT
256 memory) and the data position is
automatically moved one position to
the left.

The self-scan display is connected
to the memory so that as a character

is entered into memory it is simul- -

taneously displayed along with the
other characters in memory. This pro-
cess is repeated for every character
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( gram showing data flow,
starts at the keyboard, which is shown at the left side of the diagram. g LB

on a4-page computer
can be connected to

telephone lines.
by THOMAS W. DURSTON

transmitted from the keyboard, plus
the computer can also transmit its own
characters to the terminal as the soft-
ware requires.

How it works

The most important single circuit in
the CT256 is the clock oscillator. It is
a 2-MHz crystal oscillator that pro-
vides the time base for the logic, and
is also used in the modulator of the
acoustic coupler to provide the FSK
tones. A crystal oscillator was chosen
for its stability. The 2-MHz clock is
divided down to provide 1 MHz, 62.5
kHz, and 15.625 kHz for logic time
base. It is also used to determine baud
rate (data transmission rate) for the
UART. The baud-rate switch selects
either 1760 Hz (110 baud X16) or
4800 Hz (300 baud X16) for the
UART clock by setting a program-
mable counter to divide the 2-MHz
clock by 1136 or 416 respectively. The
modulator in the acoustic coupler
works in a similar manner, Instead of
setting a switch to set a programmable
counter to divide by different rates, it
uses the binary logic 1 or 0 of the data
to derive the two divide rates.

Starting with the data path, the key-
board encodes the character by feed-
ing a 15-kHz signal to a 4-bit binary
counter that is connected to a 4-to-16
line decoder. The character keys are
connected to the 16 lines according to
the first 4 bits determined by the
ASCII code. When a key switch is
closed, and the line it’s connected to
is strobed, the 4-bit counter is halted.
The 4-bit count where the counter
stopped is the first 4 bits of the 7-bit
ASCII code and the other 3 bits are
encoded by a series of logic gates.
After a 30-ms debounce period, a
load signal is sent to the UART, where
the parallel 7-bit character code is en-
tered into registers and transmitted out
serially at the selected baud rate. The
serial data is sent to the modulator
where it is converted into audio fre-

quencies as described before and is fed

into a speaker which transmits the
FSK audio to the transmitter of the
telephone handset.

When the computer returns the data
or originates its own, it is received as
a 2225-Hz or 2025-Hz tone. The sig-
nal is picked up by a ceramic micro-
phone adjacent to the receiver in the
telephone handset, and is amplified
and converted to a low-impedance out-
put by a JFET-NPN transistor circuit.
This low-impedance circuit feeds the
tape output and a two-stage op-amp
active filter.

The two-stage filter removes noise
and interference and provides a gain
of about 400. The filter output feeds a
carrier detector circuit that turns on
the carrier LED, enables the transmit
circuit, and enables the FSK demod-
ulator which consists of an XR210 IC
phase locked loop. The output of the
op-amp filter also feeds the XR210
and the signal is demodulated into
serial binary form. This serial binary
data is fed into the UART and is
sampled at the set baud rate. If the
serial data is valid, it is converted into
a 7-bit parallel format corresponding
to the ASCII code for the character
received.

The UART also indicates that it has
new data available. Meanwhile, the
receive decoding determines if the new
7-bit character is a display character
or a control character. If it is a display
character, it is allowed to be entered

into memory, if it is a control charac-
ter (bell signal, cursor control char;
see table of control characters) the re-
ceive decoder inhibits memory loading
and initiates the necessary operation.

Memory operation

Probably the most involved circuitry
in the CT256 centers around the 5-bit
(32 count) display counter and 4-bit
(16 count) X-Y memory address
counters. The X-Y memory address
counters are both 4-bit (16 count) up-
down, presettable counters, making a
total combination of 256 addresses
(16X by 16Y). For reference sake,
the Y addresses are called lines and
X addresses are called character posi-
tions (see Fig. 2 & 3). The start of the
page is called “home” (see Fig. 4)
and has address ), @ (line ), position
(). When the black “H” key (home)
is depressed, it homes the data to the
cursor position (right hand end of dis-
play—32nd character) and results in
the X-Y address counters being at §), §
during the 32nd character display time.

The cursor position is very impor-
tant because it is during this 32nd-
character display time that; new data
is entered into memory, data is shifted
right or left in the display, data is
homed, memory is cleared, and many
other timing chains are based.
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memory location is selected in accordance with the respective position on the page (Ii:e a::g

character position.)

At the time when the UART indi-
cates new data available and the 32nd-
character display time starts, the read/
write logic generates a write pulse for
the memory. The first 6 bits of data at
the output of the UART are then
written into 6 RAMs (Random Access
Memory) at that address. The write
pulse also goes to the cursor control
logic, where, upon completion of the
write pulse, the X-address is incre-
mented one position, shifting the data
one position to the left on the display.
The write pulse also triggers a circuit
that resets the data available line from
the UART.

The clear circuit, activated by either
pressing the black “C” key or receiv-
ing a control “L”, enters the ASCII
code for a blank into all 256 posi-
tions of memory for that page. It
works by holding the write circuit on
and forcing the data input lines to the
memory to coding for a blank. This

bits of ASCII code to locate a partic-
ular address in memory and display it
in the cursor position. The first char-
acter received after the address func-
tion is initiated, selects the line number
(1-16) by setting the Y address counter
equal to the first 4 bits of that charac-

CHARACTER POSITION —————=

0123 456 7 8-8:1 K
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CURS é “LFSCAN DISPLAY
FIG. ?—MEMORV FORMAT shows the page
position and character location respectively.
Address 0, 0 is the “home" position on the
page.
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FIG. ~—PAGE FORMAT shows how the page is displa i i
2 yed on the Self Scan display. Each line
of the page is 16 characters long and the page is displayed one line at a time, by

Since the memory only stores the first
6 bits of the 7-bit ASCII code, the 7th
bit must be derived by logic gating.

This is one reason why the CT256
cannot auto-transmit control charac-
ters.

The 7th bit cannot be derived for
control characters, and since the mem-

ter’s ASCII code. The second character
received selects the position in the line
(1-16) by setting the X address counter
equal to the first 4 bits of that charac-
ter’s ASCII code. These two characters
are used only for address location and
are not loaded into memory. For Y
(line) and X (position) identification
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The digital multimeter has finally moved out of the laboratory and

onto the service bench. H

FOR YEARS THE MULTIMETER HAS BEEN
the principal—and sometimes the only
__test instrument used by the service
technician for voltage, current and re-

.gistance measurements. Many old-

timers have an almost continuous
squint acquired from peering at a
meter and trying to read the voltage
indicated by a pointer that has banged
against its pins once-too-many times.

Digital meters—presenting the me-
tered quantities in large easy-to-read
numbers—have been used in labor-
atories, industrial plants, etc. for years
but have just recently been developed
to the point that they are priced within
the reach of electronic service tech-
nicians and many experimenters.

The digital multimeter, often called
4 dmm or dvm, offers many advan-
tages to the busy service technician.
For example, in some dmm’s, range

by ROBERT F. SCOTT
TECHNICAL EDITOR

selection, polarity indication and deci-
mal point placement are performed
automatically. The indications are often
large enough to be easily read from
up to 20 feet away. Parallex does not
exist so it cannot affect reading ac-
curacy. The accuracy of the instrument
is much greater than a typical analog
vom or vivim.

There are quite a few new dmm’s
in the $300 and under class that will
appeal to the service technician and
advanced experimenter. We are going
to discuss the features and operating
principles of the dmm and present the
pertinent specifications of the instru-
ments you should consider before
making your selection.

How the dmm works
The analog instrument takes the
metered quantity—voltage, current or
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ere’s a rundown on those that sell for $300 or less.

resistance—and converts it into a volt-
age that is read on the meter in the
proper values and terms. A precision
voltage divider attenuates the test volt-
age so it is within the basic voltage
range of the meter movement, The
dmm is similar except that the moving-
coil meter is replaced by an analog-
to-digital converter whose output
drives a digital display or readout.

Compare the block diagram of the
Ballantine model 3/24 dmm (Fig. 1)
with that of your Simpson 260, Trip-
lett 630 or similar instrument and
you'll see the resemblance. The dmm
is basically a dc instrument with a
scaled-down portion of the input volt-
age applied to the display through the
analog-digital (A-D) converter. Resis-
tance is measured by passing a con-
stant current through the unknown
resistor and measuring the voltage
drop across it. Current is metered by
measuring the voltage drop across a
current shunt. When measuring ac
voltage or current, a rectifier is inserted
between -the input attenuator and the
A-D converter.

The A-D converter is the interface
between the analog dc input and the
digital display device. There are a
number of different ways of convert-

gﬁga;taeliesdigfa? tidl‘:lllt;mgurtige 3{%{1(11; ory does not receive and store them  see Fig. 3. CIRSLHT L Bc ing an analog dc voltage to a digital

it “homes” the X & Y coun%ers ;cd anywa){’ th?y haje fo bt Lgnens P. i i RANE A value. An]m}g these ?re: voltage-con-

advances the X-counter 256 positiolllls g:ill‘l % lg i thfi b gl C%EN?PTF'«AJ'PORR B troiied OSCIH? 1oL S{ngle-ramp and

{one corplete page) ata 1SMEz rate carrsi(a ‘; re‘izlr];mth Cgatract.ers such as The page con_'ntrol circuit fpr a multi (A/D CONVERTER) — SIGIT DRIVERS dou_ble—ramp integration, charge !Jal—

The: alito transniti> clrgult - works by- e 6%1 i caL;se zmz_t:ctlon (_)f the @ pag}t; unit consists of two c1.rcu1_ts for jﬁnng amc(i1 successive ;%Pmé“matmn'
depressing the black “T” key which  and the desired ch ransmit to stop  each page. The first set of circuits en- LS| s 1l have advantages and disadvantages
ativiites Toiic. thit:switchies the-t E esired character may be man- ables each set of 6 RAM’s, making S[,E}f.'lﬂ,gﬁg DISPLAY that affect accuracy, resolution, and

® mit data lines from the keyb r:nts 3 ga Y traqsmxtted_ The @ %meOI is  them active for the page selected; the the rate at which the.d1splay can fol-

S0 daka oritpulihes & thy oard to etected in the cursor position and second set of circuits reduces power BATTERY low or track a changing input signal.

z e rom ehmemory. auto transmit cannot take place unless  to the unused pages to standby levels, CLOCK DISPLAY MULTIPLEX — + The study of A-D converters as ap-

& et e 115 in the cursor it is shifted out by manually entering  reducing current drain by 75%. OSCILEATOR RATE POWER = plied to dmm’s is quite interesting; but 2

RESlae s uterr-, ‘:lgs ltil ttrallllsnutted a new character. ot The operation of the page control SUPPLY is beyond the scope of this article. If 2

= st bagk e re-a 'it aracter The address func:lon i initiated by  circuit is determined by the setting of EreN enough of you are interested, _we’ll u

S the same positior; & memo‘;vrl tiﬂ éﬂtto pressing the black“ /}’” key or by re-  the PAGE switch. In MANUAL, the page l l l caver A-D converters in a future issue. 7

5. & chirec 1of 6ne positian a;fé th: n:xat‘ ;::é\élinig a dcont;;l O”. It sets up the  can onlygl,ne changed by depressing the +10V 4BV 0 414V Displays 2

& character in memory is transmitted e ;’hfgfacfecr‘; mg to accept the next black “P” key. Pressing the black “P” FIG. 1—BLOCK DIAGRAM OF BALLANTINE MODEL 3/24 digital multimeter. Note the basic Spiay Sl o
E AL : and use their first four- (continued on page 91) cimilarities between this and an analog multimeter. The three types of displays in com- &
l a5

e I ————




miniafure
Spderin
Stalions

NO.1 ANSER
FOR
PRINTED GIRGUITS

nWeller’

MP Series. Two models, 650°F or
750°F output, designed especially for
today's printed circuit electronics.
Famous closed loop control protects
sensitive components from heat dam-
age. Comfortable pencil-grip iron with
non-burnable cord. Power unit oper-
ates from line-voltage with step-down
transformer. ON/OFF switch and red
indicator light. “Non-sinking” tool
stand. Tip-cleaning sponge receptacle.
Variety of available tips multiply use-
fulness of this versatile station.

Ask your local distributor or write...

Weller-Xcelite
Electronics Division

2 The Cooper Group
ﬁguon?nﬁg P. 0. BOX 728,

APEX, NORTH CAROLINA 27502
Circle 75 on reader service card

COMPUTER TERMINAL
(continued from page 44)

key sends a pulse to the 2-bit page
counter which increases its count by 1
and advances the page controls 1 step.

In AuToO, the page will automatically
change every time a character is en-
tered into the last position in a page.
The instant after the page change, the
new page’s home position is at the
cursor position. The black “P” key can
still be used to change pages in the
AUTO mode.

In the AuTo sTopP mode, the opera-
tion is identical except that the auto-
matic page change can be stopped on
any page desired by wiring from the
PAGE switch to one of four points. This
gives the operator the advantage of be-
ing able to receive data into memory
in the automatic mode and retain it,
say, in the first 3 pages, and work on
the 4th page without writing over it,
and not having to change any switches.

In either automatic mode, pressing
the clear key (black “C”) will have
the same effect as entering data into
memory in the last position. This re-
sults in a page change every time you
clear a page in automatic. This gives
the operator the advantage of clearing
all 4 pages with 4 key strokes of the
clear key.

Power supply

The power supply consists of two
paralleled power transformers (for
added current and packaging require-
ments), a +250 volt unregulated sup-
ply, two +5 volt regulated supplies,
a -10 volt an —-12 volt Zener regu-
lated supply.

The +250 volt supply runs the self
scan plasma display. One of the +5
volt supplies runs all logic on the main
board, and the other runs the key-
board, modem/ coupler board, and add
on memory board. The -10 volt sup-
ply powers only the memory, while the
—12 volt supply is connected to the
UART and to the modem/coupler
board to power the op-amp and XR210
demodulator.

Tape recorder memory

Using the tape record feature to
record and play tapes from the CT-
256, a medium quality (cost greater
than $50) or better cassette recorder
is advisable along with a good quality
recording tape. Of course a good reel
to reel machine would insure better
data integrity but good results are ob-
tainable from a cassette machine.

Making a recording is as simple as
connecting a miniature phone plug to
the jack on the back of the CT-256
and the other end to the “mic.” input
on your tape recorder. Once you have

(continued on page 106)
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FOR DOUBLE DUTY ON DOZENS
OF POPULAR SCREWS AND NUTS

S ®© 000 @

Three new assortments have joined
Xcelite's family of “Compact Converti-
bles.”” Each an Xcelite “original.”” No-
where will you find such a variety of
sizes and types in a midget set, for
driving slotted, Phillips, Allen, Scrulox®,
hex, and clutch head screws. And hex
nuts.

All of professional quality, precision
made of finest materials. All doing
“double duty" with torque amplifier
handle that slips over color-coded
midget tools for longer reach, greater
driving power. Each easily identifiable
on the bench or in the service kit thru
Xcelite's exclusive, optically clear, plastic
“show case’ that closes securely with
positive snap-lock.

NEW! :

PS130 — 3 slot tip, 2 Phillips screw-
drivers, 5 nutdrivers

PS140 — 4 slot tip, 3 Phillips screw-
drivers, 3 nutdrivers |

PS6 — 3 slot tip, 3 Phillips screwdrivers

PLUS — PS88, PS120, PS7, PS89, PS44,
and PS-TR-1 with varying selec-

tions of screwdrivers
and nutdrivers.

Ask your local distributor or write . . .

Weller-Xcelite
Electronics Division

The Cooper Group
COOPER | ORCHARD PARK, N.Y. 14127
INDUSTRIES

Circle 76 on reader service card

.61 HIGW3IAON

w
=y




RADIO-ELECTRONICS

-t
(=]
[=2]

ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

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

These unusual cousses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering,

You will have to see the lessons to ap-
preciate them!

NOW you can master engineering
mathematics and actually enjoy doing it!

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

In plain language, if you aren’t satis-
fied you don’t pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

Dept. RE-1174, P.O. Box 1189,
Panama City, Fla, 32401

Circle 88 on reader service card

TOOL CATALOG

\J instruments
\f relay tools
\j wire strippers /"
\j tool kits /
4/ cases bags (
\! tweezers )
\l, soldering irons: M
\j drivers N\
\}' metric tools
\f optics
\] wrenches

|
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SEND FREE CATALOG 674 TO:

|
I Name =
i i
I Company I
I Address I
| |

City State Zip

JEINSEIN TOOLS and ALLOYS
4117 N. 44th Sireet, Phoenix, Arizona 85018
A BLISS & LAUGHLIN industry @

Circle 89 on reader service card

COMPUTER TERMINAL
(continued from page 91)

connected to the computer and the
phone is in the top of the terminal,
you can set your audio level. If the
recorder used has an automatic level
control, use it; if not, record at a “0”
dB level (maximum undistorted level).

To play a tape back, the MoDE
switch should be in the IN/ouT posi-
tion and the playback level should be
twice as high as to cause the CARRIER
LED to light. Make sure the baud rate
is set for the proper data rate on the
recording. The connection to the CT-
256 stays the same, just change the
connection on the recorder from Mic.
input to LINE out or EXT. SPEAKER.

Assembly

Building a one page CT 256 in-
cludes parts installation and wiring of
2 large double sided circuit boards,
one medium and one small single sided
board. For a multipage unit there is a
third large double sided board contain-
ing up to three additional pages of
memory plus power switching cir-
cuitry. First, parts are installed on all
boards. (Be sure to follow handling in-
structions for MOS chips.) Switches
and connectors are wired to the main
board before its installation. Once the
main board is installed in the chassis,
the power supply board is wired in, the
5 volt regulators are installed and
wired, and wiring to the acoustic
coupler board completed (the kit
comes with the acoustic coupler board
assembled, tested, adjusted and in-
installed in top cover of main case).
Next, the switches, connectors and dis-
plays are mounted.

The keyboard assembly should be
completed at this time, including as-
sembly and wiring of keyboard con-
nector and cable.

After a final wirifig check and in-
spection for solder bridges, connect
keyboard to main unit, connect self
scan display to the main board, and
set MODE switch to LocAL. Connect to
a 115 Vac power source and turn
power switch to on. The page 1 LED
should light, and characters should be
entered from the keyboard. If prob-
lems arise, isolate the problems and
analyze them using information from
the text and diagrams. An oscilloscope
is indispensable in trouble shooting this
type of circuitry.

The following items are available
from MITS, Micro-Instrumentation
Telemetry Systems Inc., 6328 Linn,
N.E., Albuquerque, NM 87108.
Complete kit of all parts ____$495.00

Kit less cabinet & power supply $395.00
Assembled Terminal _____ $695,00

TABLE OF CONTROL CHARACTERS
AND THEIR FUNCTION IN CT256

Control G—Bell signal—used to alert
operator—a ' second 1-kHz
audible tone.

Control H—Backspace—moves data in
display one position to the
right—does not change data
in memory.

Control |—Advance space—moves data
in display one position to the
left—does not change data
in memory.

Control J—Control character for line-
feed. Since it has no mean-
ing in the CT-256 it is de-
coded and entered into
memory as a space.

COLLECTORS!

We've just added the 1927
Radio Encyclopedia

to your growing library~-

S. GERNSBACK'S 1927 RADIO ENCYCLOPEDIA
is your technical book on wireless and early radio.
Deluxe illustrated reprint of the original. 175 pages.
$12.95 hard-cover, $9.95 soft-cover.

VINTAGE RADIO is the fascinating phato refer-
ence for collectors and historians, 1887-1929. 263
pages, over 1,000 photos. $6.95 hard-cover, $4,95
soft-cover.

RADIO COLLECTOR'S GUIDE is the data book
for collectors, 50,000 facts, 1921-1932. 264 pages,
$3.956 soft-cover.
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And now while they last-
Most-Often-Needed
1926-1950 Diagrams

The original Supreme Publications books. Schematics of
over 3,000 radio-models from 1926 thru 1950. Restore
those old sets, or use your hooks for valuable historical
information,

e 1926-1938 volume, 600 models, $7.00.

e 1941, 42, 46, 48, 49, 50, $4.00 each.

e All seven volumes, special price $28.00.

Quantities of original hooks are limited, Order now and
avoid a wait for reprints.

—_ %

SEND TODAY to Vintage Radio, Dep't R,
Box 2045, Palos Verdes Peninsula, CA., 90274.
Postage Paid. California residents add 6% tax.
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COLLECTORS!

s

GOOD TOOLS!

20 - 70 Power
Microscope

Pocket-size 20 to 70 power 'scope gives you
a close-up view of circuitry, components, tiny
metal or plastic parts, the surfaces of mirrors,
metals, glass . . . wherever you are in the field,
in the lab, at the work bench, in the home.
Comes with tripod legs, pen light, zipper case.

Magna-Lite®
Muminated ;
Magnifier %
MAGNA-LITE, with new high power lens, lets
you focus on fine detail regardless of lighting
conditions. Its battery operated light beam
bathes magnified area with just the right amount
of light for perfect viewing. Weighs just 1l
ounces; fits the hand like a glove. Comes with
replaceable penlight batteries.

Vacuum SPECIAL PRICE
Cleaner/Blower THIS MONTH ONLY!

Extremely powerful vacuum, strong enough to
suck fumes and dust out of the air in enclosed
spaces, get rid of it down the drain or out a
window. A blower too — dry electronic assem-
blies where pot glue is used, or pinpoint a blast.

With flexible hose, wands, and assortment of
nozzles, in neat and sturdy attache case.

Ask for FREE Tools Catalog
ELECTRONIC TOOLS DIVISION

C. H. MITCHELL CO.

14614 Raymer St. / Van Nuys, CA 91405

Circle 90 on reader service card

COMPONENT
LEAD ~

BENDER |

e Eliminates trial and error lead bending.

@ Fast, exact, thumbwheel adjusted spacing
between bends.

e “Breezes” through special units and
short production runs.

@ [ncreases production 50%. Pays for it-
self within a week.

Ask for MODEL N-300 for !f watt and
larger components; MODEL N-400 for
micro-components.

Immediate delivery from. ..

HARWIL COMPANY
903 Colorado Avenue, Santa Monica
California 90401 phone: 213 / 394-4710

Circle 92 on reader service card

Control K—Home—homes memory ad-
dress counters to cursor
position.

Control L—Home and clear—homes
memory address and clears
page.

Control M—Control character for car-
riage return—has no mean-
ing for the CT256. It is de-
coded and entered into
memory as a space.

Control N—Control character for cur-
sor up—has no meaning for
the CT256 and is decoded
and entered into memory as
a space.

Control O—Address function—sets up
receive circuitry to use the
next two characters to shift
data address to a selected
line and position. (See ex-
planation of address func-
tion.)

DEFINITIONS FOR
SWITCHES AND CONNECTORS

CT256 KEYBOARD

Special Key Functions (Top Row of

Black Keys)

[<] Shift left—Moves data left one
position (advance).

[H] Home—Returns data to 0, 0 posi-
tion.

[=] shiit right—Moves data right one
position (backspace).

[A] Address—Three keystrokes are
necessary to select an address
(an exact position on a page). Op-
erator goes to desired position on
the page by pressing [A], then
presses the specific key for line
position (1-16), then presses the
third key which selects data posi-
tion in the line (1-16). Characters
are not entered until address se-
quence has been completed.

[C] Clear—Clears page and returns
data to 0, 0 position (home).

[T] Transmit—Automatically transmits
character in cursor position to
computer and is used to transmit
information line by line from the
terminal memory to the computer.
Since the terminal memory does
not store carriage returns (end of
line), the “@" symbol (shift [P])
is placed in memory at the end of
each line. The “@" symbol stops
transmission and the operator can
manually press “return” to indi-
cate end of line.

Other Special-Function Keys

Rept Repeat—Causes a character to

be entered repeatedly. Press
character key and Rept. key.

Rub Deletes previous characier.

Out When working with computer.

Shift Allows entry of upper-case

characters indicated on keytops.
Press shift, then upper-case
character desired.

Cirl Control—Allows entry of special

control signals to computer,
i.e., Ctrl and G is bell signal.

INDICATORS on FRONT of CT256.

P1-P4 Indicates page displayed.

Carrier Indicates when 2-kHz tone is

received from computer via telephone
or tape recording. R-E

The Ultimate in Ignition Systems!

% ELIMINATES BREAKER POINTS.
Perlect Timing and Dwell never change!

Y Eliminates Tune-ups.
Never wears out or needs any Maintenance.

/ ™~

% The Most Advanced
“OPTO-ELECTRIC SYSTEM”

@ The Allison Breakerless System eliminates the Points
and Condenser, replacing them with an Opto-Electronic
Trigger, using a Light-Emitting Diode and Phototransistor.
Also completely eliminates wiper-arm “friction" wear,

The only "TRUE™ Electronic Ignition ... that you can install
for under $100. Gives 40-times more Timing Accuracy
than ANY system using mechanical Breaker-Points!
Unlimited RPM.  Smoother running .(No timing fluctuation
as with Magnetic units). Unaffected by Temperature,
Moisture, or Vibration! All Solid-State Components,
Easier Starting under any condition! Increased Horsepower.
Sparkplugs last longer. Perfect timing increases engine
Efficiency and Gas Mileage up to 30%!

@ Quick and Easy Installation!
Tested and Proven reliability.

Only $4 Q9% e SATISFACTION GUARANTEED!
® Complete, ® 1-YEAR FACTORY WARRANTY,
(State Make, Year, Engine Size). (Calif. Res, add Tax).

@ CONVERT YOUR “C-D'* UNIT TO BREAKERLESS!
“TRIGGER-UNIT" ONLY $34.95

Y Send Postcard for FREE BROCHURE Today.

ALLISON AUTOMOTIVE CO.
P.0. Box 881-L, TEMPLE CITY, CAL. 91780
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CHOOSE FROM OUER 4500
UNUSUAL BARGAINS!

= *ELECTRONICS

°» SCIENCE
* OPTICS

Q n
@ Brand new 1975 edition
—164 pages. Hundreds

of unique new items! Hard-to-get
surplus bargains. Ingenious scien-
tific tools. 1000’s of components:
lenses, prisms, wedges, mirrors,
mounts, all types of accessories.
100's of instruments, lasers, com-
parators, magnifiers, telescopes,
projectors, microscopes, binocu-
lars, photo-attachments, blacklight
equipment and the world’s Iarge_ast
selection of unique lighting equip-
ment. Fully illustrated. Great buys!
Write for Catalog “EH".

300 EDSCORP BUILDING
BARRINGTON, NEW JERBEY 08007

TELEPHONE: 609-547-3488
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