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“ihvestment decisions. It records buy and

sell transactions, price and dividend in-
formation, and splits. It is designed for
Model I or Model 111 32K business sys-
tems and includes four diskettes. Op-
tional monthly updating is availabie
from Standard & Poor. $49.95. Sold at
Radio Shack Computer Centers or
stores.

Educational Programs. A scries‘of
programs written for an Apple II with

childrens teaching aids include hand/
eye coordination programs such as Co-
operation Maze, Write In Color, Make
A Tune, and Computer Palette. Also
counting programs such as Count to 10,
Counting Fun, Counting Numbers Less
Than 101, and Counting By *; and a
series of programs in arithmetic, vocab-
ulary, synonyms and aatonyms, hard/
soft consonants, syllables, word break-
up, basic reading skills, etc. Address:
Edutek Corp., 415 Cambridge #14, Palo
Alto, CA 94306 (Tel: 415-325-9965).

Apple Word Processor. Using a
48K Apple 11 with disk and Applesoft in
ROM, WRITE-ON!I and II allows
personalized letters, mailing labels, bills,
checks, and the creation and mainte-
nance of data files, mergihg, etc. Ver-
sion II can preformat often-used text for
faster printing. No computer training is
required to use either version. Version |
does not have data file merge. $99.50 for
version 1, $150 for II. Address: Rainbow
Computing Inc., 9719 Resada Blvd,
Northridge, CA 91324 . (Tel: 213-349-
5560).

PASCAL Utilitles. Screen Handler is
compatible with a variety of terminals
making CRT data input simple. Exten-
sive error checking and an easy-to-use
system for storing and changing user
prompts without reprogramming are
provided (%75). Output Formatter
makes reports easy to design and pro-
gram. It includes tab, automatic page
and line counter during program execu-
tion, and top of form routine ($37.50).
Forms Generator includes an output for-
matter and addjtional software that al-
lows an end user to redesign reports
without programming (349.50). Ad-
dress: HDP Inc., 222 E. Anapamu St.,
Santa Barbara, CA 93101 (Tel: 805-
965-4477).

Music and Animation. The Rainbow
Writer is a graphics, text, music, and
animation program for the Apple IL
The program creates special effects us-
ing color, animation, alphabetics, shapes
and sounds. It uses a simple menu-driv-
en selection. Special character fonts can
be created, or a selection can be made
between nine sizes and 18 different
colors of upper- and lower-case English
or Greek letters. In the music mode, six
chromatic octaves and special tonal ef-
fects can be produced. $39.95, Address:
Personal Software Inc., 1330 Bordeaux

© 1981 TDK Electronics Gorp., Garden City, N.Y. 11530
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Solid-State Speech

Y NOW, you have probably heard

samples of solid-state speech pro-
duced by such devices as the Speak &
Spell® educational trainer manufac-
tured by Texas Instruments or the Voice
Challenger® chess game by Fidelity
Electronics. If not, you are in for a
treat—amazing progress has been made
in the field of digital speech generation.

My first exposure to solid-state
speech occurred in 1975, when two com-
panies demonstrated talking calculators
at a conference on electronic aids for the
blind. Both machines produced intelligi-
ble spoken renditions of the symbols and
numbers marked on their keys as well as
visual displays.

The speech quality of Speak & Spell
is at least as good as that of the talking
calculators. This is true even though
Speak & Spell requires considerably less

memory per spoken word. This is the -

By Forrest M. Mims

result of highly sophisticated circuits
that model the human vocal tract.

The latest speech-generation circuits
are highly complex. The need for this
complexity is explained by the nature of
the human vocal tract. An in-depth dis-

SPEECH
INPUT
MICROPHONE

PREAMPLIFIER

cussion of the mechanism that converts
streams of exhaled air into intglligence-
bearing sounds is beyond the scope of
this column. Suffice it to say that speech
is generated by intricate cooperation of
the diaphragm, lungs, vocal cords, air
passages, resonant cavities (both fixed
and adjustable ones), and the lips,
tongue and teeth.

Generating Solid-State Speech.
There are three major methods of gener-
ating solid-state speech. The first is the
equivalent of the magnetic tape record-
er. Spoken words are digitized by an
analog-to-digital converter (ADC) and
stored directly in memory. Solid-state
speech is produced when the contents of
the memory are clocked out of the mem-

(Continued on page 72)
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Drive, Sunnyvale, CA 94086 (Tel: 408-

PMC PERSONAL COMPUTER

Ide.al for small businesses, schools, colleges, homes, uvlc.
Suitable for the experienced, inexperenced, hobbyist,

teacher, et
EG3000

Oy,
01, E b,
4"4;;5"5

WITH
NEW
EXTRA
KEYS!

& 16K user RAM
plus extended 12K ‘Micrasoft
BASIC in ROM @ Fully TRS-80 Lave! 1
software compatible ® Huge
range of software already available ® Self contained, PSY,
UHF modulatar, and cassette ® Simply plugs inte video

® Absaolutely complete — just fit into mains plug.

SHARP
PC1211

$190

COMPUTER
POWER THAT
GNCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR FOCKET! .
@ Programs in BASIC ® "OWERTY" Alphabetic
Keyboard # 1.9K Random Access Memory
* Long Battery Life. .

TV GAME BREAK'

Has got to be ona of the world's

greatest TV games. You really get m
hooked. Has also 4 other pinball
games and lols of options.
Good kit for up-grading old
amusement games.

PCB, sound & vision modulator, memory chip
and de-code chip. Very simple to construct. $30.00
OR PCB $6.00 MAIN L5! 417,08

iroﬁc &
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monitor er UHF TV @ Full expansion to disks and printer -

TTL SALE

7ALS00  $0.18  7AL574 §048 7405366 S0
750504  $0.18 74LS86  $0.55 7405373 $2.
74LS05  $0.20 741593 0.0 78DA $5
7AL5%0  $0.289 74LS167  $1.20 730 $4.
74L.53% 74L5166  $1.75

SOCKETS LOW PROFILE

14 PIN $0.10 18 PiN 40,15
16 PiN $0.10 20 PIN $0.15

10V Pawer Adapter 600mi. $6.90

24 PiN $0.25
40 PiN $0,30

GET YOURSELF A NEW EPSON
MX80 & MX70 PRINTER AND
SAVE A FORTUNE

Price on application
Interface Cards for Apgle,
Pet, TRS80, and PMC —
RS232 Interface Cards not

ecessary f lel.
_necess; rvl ar parallel POSTAGE
Full TRS80 $20

Professional

audio mixer

that you can
build yoursetf

: and save

. over $200.

1 only $199 tor

camplete kit.

power supply
$60.00

POSTAGE
$20

ACCESSIT AUDIO ADD-ONS

P!_ease make checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa,
Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California.

MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 647 2526 .

LOOK;.'::_SINFLAIR_U_SERS -

UHF Modulators $9.90 §

Sinclair is a Registered Trademark of Sinclair Research Ltd.

“MICROACE/ :

8K FI.OAING POINT
SUPER ROM PACK

WITH NEW MANUAL onNLY $35

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

Only runs with NEW ROM
{Smcoth screen display) ONLY $29

MICROACE/SINCLAIR
16K RAM PLUS
EXPANSION BOARD

3 SLOTS WITH EXTRA POWER SUPPLY
ONLY ONLY

16K 3149 4K 3110

[Microficel

A COMPLETE
COMPUTER

A new
generation of
miniature
camputers

2K Kit oNLY $149

Post and Packing FREE
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solid-state develepments

LOW OHM| FREQUENCY METER MODULE
METER | Low COST DM-11, “5Hz to 100MHz”

ory, processed by a digital-toc-analog
converter (DAC) and then smoothed by
a low-pass filter and amplified. A block
diagram of this appears in Fig. 1.

This direct-storage method was used

COMPRESSED:
SPEECH . T
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| sPEECH : : able)

One second of speech, therefore, would Vol Bery{ra e,

require 64,000 bits of memory.
The required amount of memory can

YOUR CHOICE

ol f124.90 $699§

for'$230.99 EACH .
LOW COST DI-G |

CAPACITANCE METER MODULE §

be considerably reduced by storing only
the relatively small number of basic
speech sounds or phonemes required to
produce any spoken word, This is what
is done in the second major form of
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solid-state developmenis

ter into an .analog signal, which is then
smoothed by a low-pass filter and used
to drive a speaker.

The LPC method synthesizes speech
at rates from 1200 to 2400 bits per sec-
ond. Texas Instruments implements
LPC with a three-chip set consisting of a
TMC 0280 synthesizer, a TMC 0350
16,384 x 8-bit ROM and a TMC 0270
microprocessor-controller. .

National Semiconductor has recently
introduced a speech-synthesizer chip set
that uses 4 somewhat simpler approach.
“Words are compréssed and stored in a
standard 16K, 32K or 64K ROM and
reconstructed by a special-purpose,
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and inshruments. $9.50

lighting. $14.95
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yau're
an elec-
tronics buff,
here's your
chance io learn
from one of the most
popular authors in elec-
tronics. For a imited time,
Sams is offering a special
discount on some of our
pest-selling Lancaster books.

LEARN ABOUT TTLs, CMOS,
ACTIVE-FILTERS, VIDEQ GRAPHICS.
SAVE 15%!

TIL COOKBOOK (#21033)

A complete guide fo transisior-transister logic, Learn
what TTLis, how.it works, and how to use . Includes many

practicat applications including many digital counters

CMOS COOKBOOK (#21398)
Everything you need to undersiand CMOS, how o power it, and
how o use if. Even hds o minicatalog of over 100 devices, including
plnouts and use descriptions, §10.50
ACTIVE-FILTER COGKBOOK (#211568) )
A prachical, user-criepted approach to active-tilters. Includes uses for active-
fiters in brainwave research, electronic music, quadrature art, and psychedelic

THE CHEAP VIDEQ COOKBOOKd(#215r]2_4) . based
mplete guide to super tow cost alphanumeric and graphic microprocessor-bas
vig;oodigplqysglncludes do-it-yourself canstruction detfalls and documented and debug-

SON OF CHEAP VIDEO (#217'2313 ) . 10 a video
The iatest circuits fo gel alphanumevic and graphics video oul of a microcomputer onto
— scre?en. :nc}udes detuil?on a §7 complete video display system and a $4 supersimpie full kansparency
concepl and other hands-on hardware projects. $8.95

PO. Box 7092, Indianapolis, IN 46206, l
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" Fig. 3. Natiopal
Samiconductor's speech
processing system.

speech-processor chip.  The latter con-
tains a programmable frequency gener-
ator and a variable-gain DAC.
National’s speech-processor chip can
directly address up to 256 words or ex-
pressions stored in up to 128K of ROM.
Much larger vocabularies can be ob-
tained by cascading additional ROMs.

A simplified circuit diagram of a
complete synthesizér made from Na-
tionai’s speech-processor chip and an ex-
ternal ROM is shown in Fig. 3. This
chip is available with a custom-encoded
ROM or preassembled into National’s
DT1000 DIGITALKER®. o

The DT1000 comes on a single circuit
board complete with a speech-processor
chip, a ROM, a microprocessor, and an
output amplifier. It can generate any of
144 preprogrammed words, selected by
a self-contained keyboard.

The DT1000 sells for $495. If that
seems high, consider the fact that Na-
tional charges $599 to custom encode
just one word of male speech. Female
speech requires a higher data rate, and
the cost is $700 per word! The customer
supplies a high-quality tape recording of
the desired words or phrases, and Na-
tional compresses and loads the digi-
tized version in the ROM. The synthe-
sized output preserves the original in-
flection, emphasis, and timbre of the
speaker’s voice.

Summing Up. If you have yet to hear
a sample of solid-state speech, be sure to
visit a store that sells Speak & Spell or
similar talking products. For a sample of
National’s very realistic-sounding syn-
thesized speech, dial 408-737-3939 (a
toll call). You'll hear an assortment of
common phrases such as “Please call
your office;” “Going up;” “The temper-
ature is . . .;"" and others in male, female
and children'’s voices.

Soon, it seems, electronic speech will
be a common part of everyday life. You
can already buy talking clocks, calcula-
tors, toys and games. Next will come
talking vending machines, elevators, ap-
pliances, test equipment, aids for the
blind, automobiles and many other de-
vices which now convey information to
their users via analog or digital metérs,
readouts or gauges.

For More Information. If you arein-
terested in solid-state speech, rather
than directing your inquiries to this col-
umn, it would be better to contact di-

POPULAR ELECTRONICS
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solid-state developments

rectly the companies that produce vari-
ous kinds of electronic-speech genera-
tors. These devices employ sophisticated
hardware and software, and some of the
firms that make them have prepared in-
formation and specification sheets ex-
plaining their products in detail,

Some of the manufacturers of solid-
state speech modules and chips are:

Texas Instruments
M/S 308

Box 225012
Dallas, TX 75265

National Semiconductor Corp.
2900 Semiconductor Dr.
Santa Clara, CA 95051

Microelectronics Div,
General Instrument Corp.,
600 West John St.
Hicksville, NY 11802

Telesensory Systems, Inc.
3408 Hillview Ave.

Box 10099

Palo Alto, CA 94304

Stynetic Systems, Inc.
Flowerfield Buildings 1
Saint James, NY 11780

Votrax Division
Federal Screw Works
Troy, MI

Other firms are also involved with or
preparing to enter the speech-synthesis
business. As developments occur, they
will be described here. )

New Products. Datel-Intersil (11
Cabot Blvd., Mansfield; MA 02048) has
introduced a ‘miniature 3tp-digit LED
digital panel meter that sells for $38.50
in single-unit quantities, The new meter,
designated the DM-31, measures only
3.57 X 2.0" X 0.5” and utilizes large
{0.56" high) digits. It reads from 0 to
£ 1.999 volts dc. Write to the company
for additional specifications.

National Semiconductor {2900 Semi-
conductor Dr., Santa Clara, CA 95051)
has introduced a new voitage-regulator
chip, the LM330, that it claims has a
lower minimum input-te-gutput differ-
ential voltage than any other fixed-out-
put regulator—0.32 volt at 150 milliam-
peres. Conventional 5-volt regulators re-
guire an input of at least 7 volts. The
LM330, however, will provide a 5-volt
output even if the inpuf voltage falls to
5.32 volts. R

The L.M330 offers the possibility of
longer operating intervals between cell
replacement or recharging in battery-
powered equipment. It also makes it
possible to power such equipment with a
6-volt battery.

The automotive version of the LM330
is the LM2930. Both these riew chips are
made using a new, deep-diffusion pro-
cess, They are protected against reverse-
polarity connection and will be available
for under a dollar. Write to National for
additional information.
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~ SIMPLE SIMON
-~ T+11 PART KITS

MITSUMI
UHF TUNER

$34.95

Freq. Range UHF 470 889 mHz
Channels 14-83 Output Chan 3

Yaractor UHF Tunor Mods} UES-ASSF . $34.95
Printed Circuit Board Pre-Drilled ... ... $15.65
P.C.8. Potenliometers 1-20K, 1-1K &

510K OHMS, 7-pieces ..................  §h85
4 FR33-SW Resistar Kit % W, 5% Carben fim, 32-pieces $4.95

5 FT1-SW  Powsr Transformer PRE11TVAG, SEC-24VAC,
MA .. $6.35
8 PP2-SW
0 55.95
7 5514-5W .
HeatSink ea . .7 . .. ..., §20.95
8 GEO-SW  Electrolylic Capacitor KitSea. ... ..., .. $6.95
9 GC33-5W Ceramic Disk Capacitor Kit 50 WV, 33 es. . §7.95
10 CT-8W  Variatte Ceramic Trimmer Capacitors 5-65PFD,
Gea ... TR TR T 6.95
1 L4-5W Coil Kit 2 ea., 10§ HS, | ga, 22 ¥ HS
Inductances-prewound and 1 ea. T37-12 Farrite
Torid Core with 3 11, of #26 Wire ......... §5.00
12 165-5W  1.C. Sockets Tin Infay 5 ea. 8 Pin,
Zem WPIN L. ... $1.93
13 SR-SW  Speaker Oval 4x6" & With Prepunched
Woed Enclesyre $14.95

14 WISC-SW Misc. Parts Ki Includes Hardware, 6:32 & 8/32
Nuts & Baits. H.U. Wire, Ant, Tarms., DPDY
ANT.SW,, FuseFusehoiderele, ...... .. .  $8.95
“When Ordering All llems 1 Thru 14 Yot Price  $139,95
ANTEMNA & ACCESSORIES
STVA-1-STY  Yagi Antenna 13.5 DB, 75 OHM, CHN 42 Thre 54 . .59.95
STVA-Z.8TV  Yagi Antenna 13.5 DB, 75 OMM. CHN 207heu 28 . $9.95
CX-75 Coaxiai 75 OHMS Low Loss
... §12 PFT.
F-58 Coaxiat Conneclars ea. ., $.98
MT-§ Special LHF 75-300 GHM Matchin
Transformerca. ... ..., ... §1.48
A-1 Indoor VHF-UHE Antenna Amplifier with Power
Supply 300 OHM IN & Out. ABT 130b gain §$19.95

Min: Order. Amount is $19.95, Add 10% Shipping and - 055 Conkhook 21037 $13.95. L1 BOVE0S Soitware Bosk 21541 $10.85
Handling. Over $40.00 Add 5%, Calif. Residents Add Also 8% NAME DVISA BMSTGD
for Sales Tax. ADDRESS
SIMPLE SIMON ELECTRONIC KITS = P
11850 §. Hawthorne Bivd., Hawthorne, B
California 90250, Tel: (213) 675-3347 GARD NO. EXP. DATE
VISA — MASTERCHARGE ACCEPTABLE SIGNATURE

LEARN

MICROPROCESSING
on your own computer!

You Learn How To: - BafeA &

@Design & code micro- :
processar software

Slse legic & Bit
Ianipulation Technigues

S Enter & exacute programs
ON YOUT OWN Conmpler

DUnderstand Microprocessor
é;mi!nc!ure & Suppoel 5 TE

ins i Dmnn

dConkol Progranimante 8085 WL FhOCESSOR
pulfQutput Ports TRAINING UNIT 528065

@inplement Roal-Time Interrupl Handfing & Jata Transter

@Design your own microcomputer

You Wil Receive:

B A fully tosted and assembled B085A Microoomputer with 1K RAM, 1K
EPROM and 1K PROM Memory. Programmabile /0. Keyboard tnit. CPY
Card. Display and Operaling Systam, 44 pin edne conneclor can be
comfigured to any bus Structure, area on GPU Card lor Custom wie-
wiap design of user defined interface circuitry, completely expandable

m Complete Step-by-Step Instruction Manuai ’

| ®=Compiete Usor's Mesnuai with programs included

352 page 89854 Cookbook Iakes you from basic MICTOProcesser
concepls o actual design of an 80854 Microcomputer

W 344 page 060/8085 Soitware Design Book 1 with aver 190 execulable

program phus delailed ion of all 2444 i
and typical assembly language program for the 853078085
Micreprocesser

B

! 1 not camp satislied you may telurn
the produc! within 30 days for a tull refund

RATED BEST VALUE BY INSTRUCTORS

EFFTEE-EFAR  CF:IiT CARD ORCERS -E
= CALL TOLL-FREE

3428 1481k N.E. Dept. PER e
RS 1-800-426-6254 7 1G]
YES! | want (o stari leaning fhicroprocessers. Please rush me;

L} BOASAAT Micrapracessor Training Unil al $29985 plus S3.00 P & K

CIRCLE NO. 49 ON FREE INFORMATION CARD

CIRCLE NO. 42 ON FREE iNFORMATION CARD

" Enjoy SATELLITE TV Now

Save thousands of dollars!
Now you can choose from three
complete systems, which have
the same superb electronics.
Prices are: 10 ft. dish $2495,
13 ft. dish $2595, arid our 16 ft.
(5 m.)dish system for only $2695.
Complete system has dish anten-
na, feed horn, polarity rotor,
LNA, cables, receiver and TV
modulator—everything. Why pay

more? Our 16 ft. system will out--

perform any 10 ft. system—even
those costing thousands of
dollars more. Satellite TV is so
much better than simple Cable
TV. More selection, news,
movies, sports, Vegas shows,
Spanish, French, Russian, religi-

i 235 S. Maitland Avenue

ous, plenty of family and adult -
entertainment. Over 20 program
services on just one satellite.
You get perfect color and crystal
clear reception, especiaily with
our larger dishes that connect to
any TV set. And to a whole condo
or apartment complex! Have your
local dealer install one or do-
it-yourself in a weekend.

Don't wait any longer. Qur
big (8X11 in.) Handbook is
loaded with details, photos,
aiming data, and signal strength
maps. Explains how much sys-
tem you need. For the do-it-
yourselfer, we show where to find
full schematic plans and circuit
boards. Satisfaction Guaranteed.

GLOBAL TV ELECTRONICS, INC.

P.0. Bon 219-K,  Maitland, Forida 32751 )

Send $7.95 Today! Add $2.00 for first class {akrmail). Cana-
dian send $10.10 US or $12.50 Canadian, Foreign send $12.00 US
funds - airmail only. Or in the USA, cail eur 24 hour C.G.D. order line
1-305-862-5068 now.

Name

Full Address




