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RADIO-ELECTRONICS

To connect TV Typewriter Il to a telephone or other
two-wire system or to a magnetic-tape memory
you need an adequate modem. Here’s how to build one

ED COLLE

FOR THE TV TYPEWRITER II TO COMMUNI-
cate via a two-wire system, a phone line or
a magnetic-tape data storage system, the
parallel ASCII data must be broken down
into sequential one-bit-at-a-time form both
when coming out of the keyboard and
going into the terminal. The serial inter-
face or UART (Universal Asynchronous
Receiver/Transmitter) provides this con-
version from the parallel form into a series
of properly timed one’s and zero’s includ-
ing not only the serial data, but the start,
stop and parity bits as well. The reverse
is true during the receive mode. The baud
rate or speed at which the serial data is
transmitted or received can be selected
from 110, 150, 300, 600 or 1200 baud with
a single-pole rotary switch, There is a pro-
vision for “echo off” where the data is
transmitted to the receiver, but is not put
up on the screen until it is transmitted back
by the receiver and displayed by the term-
minal; or “echo on” where the data is
transmitted and simultaneously put up on
the screen and is not echoed back by the
receiver.

SPECIFICATIONS

E1A RS-232 and
TTL compatible
with a mark equal
to + 1.5 to — 25
volts and a space
equal to 4 3 to -
25 volts. The range
from + 1.5t0 + 3
is the hysteresis
region.

1800 ohms

Receive
Format:

Input
Impedance:
Transmit
Format:

E1A RS-232 with a
mark equal to —
4.7 volts and a
space equal to 4
4.7 volts (2000-
ohm load)

Baud Rates
Standard:
Optional:

110 baud

110, 150, 300, 600,
1200—selectable
Automatic selec-
tion of 2 stop-bits
for 110 baud and
1 stop-bit for 150,
300, 600 and 1200
baud

‘Stop Bits:

Parity
7 bit:
8 bit:

odd, even, none

no parity (bit 8 pro-
grammable to a 0
or 1)

The input/output connections are type
RS-232 compatible which will attach di-
rectly to most couplers and data sets, how-
ever, to record on or playback from mag-
netic tape it will be necessary to build
some kind of FSK encoder/decoder sys-
tem to get the digital data on and off the
tape since this is not provided by the
interface. Data to be transmitted can
either be provided by the screen-read

FIG. 2—COMPONENT PLACEMENT diagram.

board or the keyboard. The interface nor-
mally monitors the keyboard, however, a
“ready to send” command from the screen
board locks out the keyboard and allows
the screen-read board to transmit its data.

The entire circuit is built on a 338" X
914" circuit board that is plugged onto the
main board at connector strips J1 and J2
just behind the cursor and screen-read
boards. Switch connections to the serial

interface board are provided by a 12-pin
connector (J1) while the keyboard is
plugged into another 12-pin connector
(J2) rather than J9 of the main terminal
board as is done if the interface board is
not used,

How it works

The serial interface circuit has been de-
signed around a single UART chip that
actually does most of the work. The other
circuitry on the interface board interfaces
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the chip itself to the circuitry on the main
terminal board. The schematic diagram
appears in Fig. 1.

During the transmit mode, both the out-
puts from the keyboard and the screen-
read board are fed into data selectors 1C4
and IC10, These data selectors select either
one of the two sets of inputs with the in-
put from the screen-read board taking pri-
ority. Normally the keyboard is selected
as the input. However, if the screen-read
board starts to send data, the incoming

low-to-high transition at J2 pin-13 triggers
IC7-a, a retriggerable 350 ms one-shot.
This selects the screen-read inputs and
locks out the keyboard by driving pin 1
of IC4 and IC10 low. It also blocks any
data from being received during a screen
read operation if the jumper from S to R
is installed by forcing pin 8 of IC9-a low.
This gates the “output data available” line
into the “‘reset data available” line of the
UART chip. Since the keyboard and re-
ceiver are disabled for at least 350 ms after
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PARTS LIST

Serial Interface Board—110 baud
All resistors are 'a-wait, 10%, unless
noted

R1-R7, R16, R24—22,000 chms

R8, R15, R17, R20-R22, R29, R31, R37,
R39, R42—1000 ohms

R9, R27—47,000 ohms

R18, R38—12,000 ohms

R19—2000 ohms

R23—3900 ohms

R25—27 ohms

R26—2700 ohms

R28—5600 ohms

R30—330 ohms

C3—470 pF capacitor

C4, C6—33 uF, 25 volt electrolytic

C5—.01 #F capacitor

C7—100 pF capacitor

C8—.001 xF capacitor

C9—330 pF capacitor

C10-C13—0.1 #F capacitor

D1-D7—1N4148 silicon diode

Q1—2N5210 silicon transistor

Q2—PNP general purpose transistor,
gain = 100, maximum V.. = 40 volis

1C2—7493 counter

1C3—51883 UART

1C4, IC10—74157 data selector

IC5—74132 quad NAND gate

IC6—7400 quad NAND gate

|IC7—74123 dual one-shot

1C9—7474 dual type-D flip-flop

|C11—7404 hex inverter

gate

|C12—7403 quad open collector NAND

PARTS LIST
150, 300, 600, 1200 baud option
All resistors are 'a-watt, 10%, unless
noted

R10—180 chms

R11, R13—1800 ohms

R12, R14—470 ohms

R32-R36, R40, R41—1000 ohms

R43—2700 ohms

C1, C14—300 pF capacitor

C2—50 pF capacitor

C15—.005 uF capacitor

Q3—2N5210 silicon transistor

IC1—7497 rate multiplier

1C8—7404 hex inverter

XTAL 1—307.200 kHz series resonant
crystal

The following items are available
from Southwest Technical Products
Corp., 219 West Rhapsody, San An-
tonio, TX 78216.

CT-S Serial Interface Kit

S1-b Serial Interface Circuit ...

Other add-ons for TVT-Il include:

Screen Read Board Kit ........ ... $17.50
(September 1975 issue)

Manual Cursor Kit ..................
(November 1975 issue)
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FIG. 1—SERIAL INTERFACE OPTION for TV Typewriter Il.
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each character is dumped during a screen-
read operation, there may be problems
with a computer sending a return message
too soon after the screen-read operation is
completed, especially when using high
baud rates. In these situations, you may
not want to lock out the receiver during a
screen-read transmission and can omit the
jumper between points S and R. You must
be sure, however, that the TV Typewriter
II is not in the echo mode and that the
computer does not attempt to send data
to it until the screen dump has been com-
pleted, This is indicated by an “!” trans-
mission if the auto-stop function on the
screen read-board is being used.

R-E’s Service Clinic

FIG. 3—FOIL PATTERN of component side of

double sided board shown 2 size. GUEAE Dol a e (BTE LaDE

on, the DC voltage appears immedi-

Horizontal

Regardless of whether the data to be
transmitted comes from the screen-read
board or the keyboard, it exits from the
data selector IC4 pin-12 to IC5-a pin 9
where it is gated with the transmitter buffer
empty output from the UART chip, IC3

oscillators

horizontal oscillator circuits got quite a
bit of mail. Mainly requests for more
information on this circuit. So, here it
is. Let’s look at some of the oddball
symptoms you will find. With a little

ately, since solid-state diodes are used
in the DC power supply, However, the
damper tube must warm up enough to
conduct current before any DC voltage
shows up on the oscillator.

pin 22. When IC3 pin 22 goes high, it sets Oddball symptoms cool, logical thinking, you can get a Without any output signal from the
the output of the AND gate latch (IC6 pin handle on any of them. horizontal output stage, only the B+
11) high. Each time this (IC6-a and IC6-b) OK, here’s one; an oldie. When the voltage appears on the damper cathode.
latch is set, a 250-ns pulse is generated that antenna signal is applied to the receiver, e
loads the datal at the c;utputh of the ICS ?f“d the horizontal oscillator runs and you ™ 7o HoRiz
5 tie UART chip, At the trailing edie of by JAGK DARR, Eet e rester Horiontal il den Uiac
the same pulse, a pulse is supplied to the SERVICE EDITOR SUDE- TUENI0 6 (JeaL (CIanRe jor I8
o the antenna signal and out goes e
screen read board until it resets and forces AL : g ut g {1ORIZ
IC6-a pin 9 low which resets the (IC6-a the ra§ter and high voltage! Or, just the 0sC. 1
and IC6-b) latch. This reset pulse that is opposite. Raster off-channel, no raster FR‘
e sent to the screen-read board allows it to with an antenna signal. (Not to be con- . DAMPER
FIG. 4—FOIL PATTERN of foil side of double find and store its next character until the fused with an AGC blackout. If this L FILTER
sided board shown 12 size. UART transmitter buffer is ready for it. happens, you do have high-voltage, but 955:&?-33 i: Siglhnel:
This double buffering enables the trans- the tube is cut-off.) Weird, eh? Not too. : B+
mitter to transmit at up to 1200 baud with- The problem is in the horizontal AFC. Vs '@—s BOOST

NSB NPB POENDB2 NDBI DB8 DB7 DB6 DB5 DB4 DB3 DBZ DB1 TDS
(36) (35) (39) (37) (38)  (33) (32) (31) (30) (29) (28) (27) (26) (23)
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out gaps or hesitations.
The serial data leaves the UART chip,
(IC3 pin 25) and is gated with the trans-

Why? Because the only difference
between the two conditions is the pres-
ence or absence of the horizontal sync.

|l|—)

—l’ +‘l_“ ‘*- ‘#‘l—*‘ H + H mitter on/off input at IC12-c. Transistor , 4 FIG 1
cs r CONTROL BITS SAERANBUT O LDINE SEGISTER g FIF Q2 then converts the serial TTL level out- In the first case, the horizontal oscilla-
5&' I HOLDING REGISTER s put to RS-232 format. tor will run when there is sync, but This is connected to the oscillator
0~ T T AR ¥ During the receive mode, the incoming won’t run without it. In the opposite plate through two resistors. There will
V‘g's_l* eI B RS-232 serial data is converted into TTL case, the oscillator will run if the sync be enough voltage to start the oscillator.
voo_! SEmmmr—eee ourPUT compatible levels by a Schmitt trigger is not present; when the sync appears, Once it starts running, it drives the
2 v ) T A T N circuit consisting of IC5-d and its related this throws the oscillator so far off that  horizontal output stage, producing a
40) Tive TRANSMITTER S.8. f .Conﬁpommttsa Thg' E“g?utt atthICII_- e % it dies! , flyback pulse. This pulse is rectified by
| i s ;:rt m?ga% E;f thinU AeR"IP?:I-?ip &é%rﬁmu;gu) The major cause of this is a defective the damper tube, producing a much
‘SN When the UART chip sees the stop bits AFC diode unit. Sometimes due to a higher voltage, and everything starts to
TRANSMITTER of the character being received, output bad part in the anti-hunt circuit, etc., work.
| L o = o~ o be data available line changes to logic “1” but mostly the diodes. To check, kill If you have this kind of trouble,
RECEIVER (IC3 pin 19). If IC9-a pin 8 is at a logic the AFC and see if this will keep the  check the boost voltage. The boost ca-
A “1” level, it means the terminal already oscillator running, on- and off-channel.  pacitor is returned to ground instead
| ) LSl TR S e has a character awaiting loading and is not In one really wild case, in an old  of to B-}-. It develops about +340 volts
T ;;ac}[){l;"riz‘;?‘lférthg;t‘;w;(ﬁzriz‘;e:ew?;gfsg Philco, the horizontal sync wasn’t too DC. If you measure only the B+ volt-
| CHECK I Ry 1 l When: the chayselatin the termmal’sgregis: bad but the' vertical sync was terrible. age of about +135 volts, you have no
f LOAD o tor j¢ nally loaded, the character accepted After checking out the vertical cil:cuits, boost at all. A good check for. this is to
o _l—-ST\gTIFBJT T AT ORI e ERROBST LS line feeding IC9-a (pin 11) changes to a I ﬁnalIy‘ found that tt‘:e ground-side of drive the horizontal output with a sub-
logic “0” and toggles IC9-a forcing pin 8 the horizontal AFC diode was shorted! stitute drive signal.
I__ A 1 _Ll ]__ I L _L L_ | low. This permits IC12 to pulse the output This was pulling down the amplitude If the boost voltage and high-voltage
WESET AT o~ LBk Ak S of IC5 low clearing the output data of the composite sync and upsetting the appears, then you have some problem
21) T0 ALL REGISTERS o @ (0 02 available line and generating a negative This column is for your service vertical oscillator first. in those resistors feeding the horizontal
going keypress strobe to load the new char- problems—TV, radio, audio or general Another puzzler (unless you know  oscillator. If you still have no boost,
;Cter 1111“" g’e ktcrmlnal s data registers. and industrial electronics, We answer it's there) comes up in sets using only  check things like the boost capacitor,
il B o thgi;;iﬂi;}.ﬂﬂ?fé::g ;&L‘;‘:?}J%‘T&g fgf all questions individually by mail, free the boost for the plate voltage supply the horizontal winding of the deflection
‘:fss"‘ 1 :lg’; ';zf: = iR Eative strobs when the setialbinterfate of charge and the more interesting ones of the horizontal oscillator. Figure 1 yoke, and the damper and horizontal
@ VE‘;: e | S5 is being used. will be printed here. ) shows a typical example, an Admiral output tubes. In one odd variation of
= = | [ kil [ s If an error is detected by the UART If yow're really stuck, write us. We’ll T2H-1A c]:llasmi. The complaint is often this, T foum.i 0 V DC on the damper
o | e e |l chip, it drives one of three IC3 outputs do our best to help you. Don’t forget to “no raster” or “narrow raster”. cathode, This turned out to be an open
E s> ::, ﬂ_ I 150 high. IC3 pin 14 changes to a logic “1” if enclose a stamped, self-addressed en- The horizontal oscillator plate volt- cathode connection inside the damper
3 :g; : : v i“[';EP_ [ a stop bit does not follow after the start bit velope. If return postage is not includ- age will be well below normal. Here, tube! You should see the B+ voltage
o = B il ] == and the l<1:orrect num]ber‘ DEI(’i,a_tfa I}Z:)Ilts. IC3 ed, we cannot process your question. note that there is no direct path from here before the horizontal output tube
o) Rl B G| [ P‘;ig3 ;rg?i?c;?v: 4 OIg(IDCS in]15t s;:;se‘: Write: Service Editor, Radio-Electron- the horizontal oscillator supply back  starts to work.
= i B B e Lo FaE. i g ics, 200 Park Ave. South, N.Y. 10003, to the B+. Oh, no? There is, if you'll In another queer case, in an RCA
o (continued on page 80) trace it out. When the set is turned CTC-53, the raster and high-voltage
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RADIO-ELECTRONICS

THIRD GENERATION MUSIC SYNTHESIZER KITS
from PAIA feature state-of-the-art design still at
incredibly low prices.

The PAIA User's Group magazine. Information for
musicians, from musiclans. Write today for your
free sample issue.

24 HR. DEMO LINE (405) 843-7396

FREE CATALOG

BBEA ELECTRONICS, INC.

DEPT.3-R
1020 W. WILSHIRE BLVD.

OKLAHOMA CITY, OK 73116

Circle 30 on reader service card

FRE burglar —

fire
alarm catalog

over 500
systems,
detectors,
controls,
sounders,
tools, locks,
supphes

T0 PROTECT HOMES,
BUSINESSES, INDUSTRY

Huge selection of hard-to-find security
equipment from stock. 96 fact-filled pages
loaded with 100's of highest quality profes-
sional alarm products, technical notes,
diagrams.

ONE-STOP SUPERMARKET
SELECTION INCLUDES:

ultrasonics, radar, infrared, undercarpet
mats, magnetic contacts, smoke & heat de-
tectors; Controls; Alarms: bells, sirens,
phone dialers, lights, guard paneis Large
selection of tools, relays, wire, holdup
alarms, books. Fills need for industry, alarm
cos., businesses, homes, institutions. Order

your copy today.
mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

(602) 263-8831

Circle 61 on reader service card

SERIAL INTERFACE
(continued from page 62)

to a logic “1” if there is a condition where
the receiver is being sent characters faster
than it can accept them. If any one of these
three error conditions occurs, transistor
Q1 turns on and presents a “?” to the
terminal as an error indication for the
character(s) for which the error was re-
ceived.

The standard baud rate for the unit is
110 baud and is derived from the 15,840
Hz phase-locked oscillator on the main
board that is brought in through pin 1 of
J1. The 15,840 clock frequency is divided-
by-nine by IC2 to produce 1760 Hz re-
quired by the UART chip for 110 baud.
For higher baud rates, a crystal oscillator
with a 307.200 kHz crystal is required as
well as IC1 and IC8. Inverters IC8-a and
IC8-b form an oscillator with a frequency
of 307.200 kHz that is fed to flip-flop
IC9-b pin 4 where it is divided by two and
in turn fed to a programmable divider, ICI
pin 9. By selecting correct inputs of this
integrated circuit, the correct output fre-
‘quency neccesary for each baud rate can
be easily set. A five position rotary switch
can be attached at jack J1 that grounds
the selected baud rate line providing easy
selection of either 110, 150, 300, 600 or
1200 baud. The 110-baud input inverter
(IC8-f) also drives the stop bit select line
of the UART chip, IC3 pin 36, to select
the correct number of stop bits for 110
baud operation.

A terminal teady signal is provided at
J1 pin 2 to tell external devices when the
terminal is powered up, however, this out-
put is a sense line only and should not be
loaded when anything sourcing or sinking
a current of more than 5 mA.

A power-up reset is provided by IC11-e
to clear the registers inside the UART
chip when power is applied to the
terminal,

Construction

It is not very difficult to assemble the
unit, just be sure to orient all of the inte-
grated circuits, diodes, electrolytic capaci-
tors, transistors, and connectors as shown
in Fig. 2. Note that the connectors are
notched and must be installed exactly as
shown in the drawing. The foil pattern of
the component side of the double sided
printed circuit board is shown in Fig. 3,
while the foil pattern of the foil side of
the board is shown in Fig. 4. If you use the
150, 300, 600 or 1200 baud option, install
the parts used for the crystal controlled
oscillator and its related circuitry. Also
attach a jumper between points A and C
on the interface board. The various baud
rates are selected by grounding the ap-
propriate pin of connector J1. If you are
not using the optional baud rates and wish
to use the standard 110 baud then attach
a jumper between points A and B instead
of A and C on the interface board.

Without the screen-read board inserted
on the TV Typewriter II main terminal
board it will be necessary to jumper point
O to P on the interface board. With the
screen-read board installed on the main
terminal board, omit the jumper.

If you want to guarantee that the re-
ceiver remains off during a screen-read

MACHINE
LANGUAGE
PROGRAMMING
FOR THEX()(08”

AND SIMILAR
MICROCO.MPUTERS

READ IT FOR 15 DAYS!
MONEY-BACK GUARANTEE

e Detailed presentation of “8008" codes
o Flow Charts o Mapping

o Floating-point Package

o Basic programs: loops, counters, masks
o Multiple-precision arithmetic

o Debugging o Organizing Tahles

o Editing/Assembling  Math operations

o 1/0, Real-Time Prugrammmg

e Maximizing memurles ° Aml lots more

1995

ppd.

Here’s the detailed, basic
manual you need to develop o g
today's machine language program 3
170 pages. |llustrated. Easy-to-read,
understand. Most techniques applicable to other
micracomputers, e.g. 8080, etc. Floating-point
arithmetic package is wnrth the price alone.

Order today! Read the manual
for 15 days. If not completely satisfied,
return it in salable condition, for full refund.

SCELBI COMPUTER CONSULTING INC.

1322 Rear Boston Post Rd., Milford, CT 06460

Circle 62 on reader service card

YII5iA

DIGITAL
CROSSHATCH

Gives professional, accurate
Color T.V. convergence. Digital
IC’s coupled with a crystal time-
base oscillator provide precise
horizontal & vertical lines at
broadcast freguencies. Accu-
rate 8 x 7 dot or crosshatch pat-
tern A.C. power 2 x 3% x 6 in.
Wt. 24 oz. Fits in tool kit.
COMES COMPLETE WITH ALL
PARTS, CASE, CRYSTAL AND
GUIDE TO ASSEMBLY & USE.

KIT
$31.95

COMPLETELY
ASSEMBLED

$41.95

Shipping Prepaid in USA
NY State Add Sales Tax
PHOTOLUME CORP.

118 EAST 28 STREET
NEW YORK, N.Y. 10016

Circle 63 on reader service card

dump, you will probably want to jumper
point S to R on the interface board. If high
baud rates are used and/or the turn-
around time from whatever feeds the
terminal is fast you may have to omit this
jumper. If so, you must be sure the ter-
minal is not in the echo mode and that
whatever feeds the receiver of the terminal
doesn’t transmit during the time a screen-
dump operation takes place.

It is also necessary to program the inter-
face board for the correct parity and num-
ber of bits to be handled. The transmit and
receive formats are identical and are pro-
gramed with jumpers as follows:

0Odd parity, no bit 8—jumper J to K
and jumper | to H

Even parity, no bit 8—jumper [ to H

No parity, no bit 8—jumper G to F
and jumper | to H

No parity, bit8 — 1—jumperGto F

No parity, bit 8 = 0—jumperGto F
and jumper Eto D

The appropriate keypressed strobe
jumper should be installed. If your key-
board’s strobe is positive going and narrow
or if it is negative going and the data is
held for at least 100 nanoseconds after the
trailing edge of the strobe pulse, solder a
jumper wire between pads L and N. Al-
most all keyboards will work in this config-
uration. Jumpering pad M to N instead
is used for positive edge level triggering
where the pulse is clean and there is no

ringing. The board must not be wired for .

a positive keypressed strobe (M to N) if
the screen-read board is used.

Before plugging the interface board into
the main terminal board, be sure to insert
the indexing key in J2 pin 2 to prevent the
board from being plugged in backwards.
Then orient the interface board so its
component side is toward the center of
the main terminal board and plug it into
connectors J1 and J2.

Input/output and control lines for the
interface are accessed thru connector J1.
J1 pin 7 is the RS-232 compatible input
and J1 pin 6 is the RS-232 compatible
output. Pin 2 of J1 is a terminal ready
status line that is high when power is ap-
plied to the terminal. You must be sure
not to draw more than 5 mA from this pin
when sensing this line. J1 pin 5, pin 4 and
pin 8 control the receiver off, transmitter
off and echo off, respectively. Grounding
the respective control line shuts off the
selected function and J1 pin 1 is ground.
Note that when the serial interface board
is used, the keyboard must be plugged into
jack J2 on the interface rather than the J9
connector on the main terminal board on
the chassis.

Checkout and use

The easiest way to check the unit out is
to operate it in the echo mode and the
receiver and transmitter switched off.
This should display everything that is
typed on the screen where it can be seen
and checked. Since this mode uses both the
transmit and receive circuitry, it is a good
way to check everything on the interface
for proper operation. If you have any
problems, remove power and check care-
fully for assembly errors. If you find it
necessary to troubleshoot the circuit, you
will need an oscilloscope, a good back-
ground in digital theory and a thorough
knowledge of how the unit operates. R-E

‘ have a tremendous amount of fun cheating
£hese products and 1'm happy o be able Zo |||
oﬂﬂm ZLhem fo you." --- Geonge Mowrtow
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I ALTAIR 8800/ IMSAl owners: talk
to 3 cassette machines for mass
storage. Uses industry standard

M vmmm bi-phase recording method. THIS
mm KIT IS SMART!  Includes its own

| === software and data buffers (512
bytes of ROM + 512 bytes of RAM)
W 50 you can get going as soon as
=ynu connect power. With sockets,
board, parts, even
a cassette.

oPPrOCESSOP

8080 based microcomputer
system on a board. You get: *512
»mmm Pytes of RAM (expands to 1K; just

| add 1Cs) #512 bytes of ROM (ex-

| ZPands to 4K) *data & address buf-n
fers *xtal clock *TTL support ICs

I o*!ﬁ key keyboard + nine 7 segment dis-

I plays, so you can painlessly load and
examine memory. OPTIONS: Cassette in-
terface (+530), editor/assembler (+99),
RS-232/TTY interface (+$20). COST=EF-
FECTIVE & PROVEN.
Lass pwr supply. $139 95 i

en have parts:

o 2502 UART $375
TMS8080  $9795

WE PAY POSTAGE--Caf nes add tax--no CODs.
FIND OUT MORE: cirncle the readen service #

DELUXE DIGITAL COLOR

CONVERGENCE GENERATOR

10 ROCK SOLID PATTERNS
ALL1C COUNTDOWN CIRCUITS
QUARTZ CRYSTAL OSCILLATORS
2 FULL YEARS’ WARRANTY

| Etenco Electronics Inc..

[ | PRECISION CROSSHATCH GEHERATOR

~MOBEL
35 o ’

i

2 Patterns: 20 x 16 Crosshatch, 320
Dots, weight only 17 oz
WRITE OR CALL FOR DETAILS

ELENCO ELECTRONICS INC.

1928 Raymond Dr., Northbrook, IL 60062
(312) 564-0919

Circle 64 on reader service card

Circle 65 on reader service card

The BEST...The ULTIMATE
of All Ignition Systems
ALLISON
‘OPTO-ELECTRIC’

@ The Allison OPTD ELECTRIC System ELIMINATES the
Peints and Condenser, replacing them with an OPTO-
Electronic Trigger, using a Light-Emitting Diode and
Phototransistor. ~This System operates on a BEAM of LIGHT.
There is NO “‘Breaker-Point Wiper-Arm'* to wear down,
Point bounce and erosion are completely eliminated thereby
giving longer Timing ACCURACY than any System using
“‘Mechanical” Breaker-Points. (and No Timing Fluctuation
as with Magnetic Impulse Units). ACCURATE Timing gives
the BEST in Engine EFFICIENCY...and that's the name of
the Game for the BEST in GAS MILEAGE and ECONOMY .
@ The Allison’s “Built-In" DWELL never needs adjustment,
it is PRE-SET to supply the OPTIMUM Performance at BOTH
High and Low speeds. The RPM capability of the *OPTO-
ELECTRIC' unit exceeds that of any known automotive in-
ternal combustion engine. Positive spark intensity and
duration helps eliminate ‘‘misfire’’ and extends the
Spark-Plug life.
@ The Allison “'OPTO-ELECTRIC" was engineered to OUT-
LAST the LIFE OF YOUR CAR. Only the Highest Grade
Solid-State Components are used . . . UNAFFECTED by
Moisture or Vibration! Easier engine starting under ANY
Weather Condition. Solid, DEPENDABLE PERFORMANCE.
Y Installed in your Distributor in same location as Points.
COMPLETE INSTRUCTIONS FURNISHED.

(Nol Necessary to Dismantle your Distributor).

ALLISON

Y Once installed and properly timed
your Distributor will give you

CONTINUOUS PEAK PEHFDRMANCE'

T
‘i:f PROVEN RELIABILITY
Factory Tested to 15,000 RPM
= Road and Race PROVEN

(Opto-Electric Systems Won at
INDY Two Years in a Row)

ony$§ 9%

COMPLETE

¥ ORDER with CONFIDENCE . . .
FACTORY-BACKED 10-YEAR
Free Repair or Replacement on ANY

Defects in Materials or Workmanship.

(Calll, Res, add Tax)
...that's EVERYTHING!
including
Posiage & Insurance.

Y SAVE! ORDER FACTORY DIRECT
@ Send Check or M.0.
State Make, Year, Engine Size, (4, 6, or 8-cylinder).
@ You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number, (2) Interbank No., (3) Exp. Date
MC or BA Card Holders, ORDER by TOLL FREE PHONE:
(800) 423-6525, Ext. 2. (When in Continental U.S.A.)
Before Buying any other Type ignition system . . .
Send Postcard for our FREE BROCHURE.
% Ifyou have already installed a **Capacitive-Discharge’ Ignition .
Modernize and Increase its Efficiency .

CONVERT YOUR ““C-D" UNIT TO BHEAI(EFILESS! 4
Opto-Electric “TRIGGER UNIT" . . . Only $34.95.

@ America’s Oldest and Largest Manufacturer of Opto-Electronic Ignition Systems.
Our BEST Salesmen are the USERS of our ALLISON System!

AUTOMOTIVE COMPANY 1267 - E9 East EDNA PL., COVINA, CAL. 91722

Circle 66 on reader service card
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