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Heavyweight performance
in the lightweight class!

New, lightweight construction!
Model 1-408 is light in

weight, with power to spare.

Choice of 5-watt or 2-watt

power input—use only the

power you need and Suggested Retail Price

increase battery life. 3-way

meter monitors battery level, $ 1 09_95

power output, incoming

signal strength. P.A. switch. 6-channel versatility

(Channel 11 crystals supplied). Heavy-duty carrying

case. Plus so much more.

Model 1-408

Model 1-402
Suggested Retail Price

$56.95

Full, 2-watt transmitter input!

Model 1-402 weighs less than 2 pounds, yet has 3-channel versatility.
Fully variable squelch control. Accessory jacks for earphone, external
speaker, AC adaptor, battery charger, or external power. Built-in noise
limiter, Heavy-duty telescopic antenna. See the 1-402 before you buy!

Model 1-400 1
Suggested Retail Price

$43.95

1-watt, 3-stage!

Model 1-400 features full 1-watt input power in a 3-stage transmitter. Plus high performance receiver
chassis with tuned RF stage, and 2-channel versatility. Automatic noise limiter. Jacks for earphope.
external speaker, AC adaptor, battery charger, external power. Truly a deluxe hand-held transceiver!

electronics

- Royce :
corporation

Be sure to see us at the CONSUMER ELECTRONICS SHOW, June 8-12,
McCORMICK PLACE, Booth #9842

DISTRIBUTORS: WRITE FOR COMPLETE INFORMATION! Get all the facts about new products from Royce—
the pacesetter in the CB field! Call or telex for complete information on our entire line of CB transceivers.
1142 Clay Street, North Kansas City, Missouri 64116

CALL: (816) 842-0252 » TELEX: 426-145
CIRCLE NO. 50 ON READER SERVICE CARD
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~ MEMORY
. TRANSLATOR
BUILD A PORTABLE i |

Analog/Digital
Memory §
Translator

e Record analog data from dc
to 250 Hz.
Record digital data to

500 bits/second. e

o Transmit data over conventional
communication lines.

Scramble speech.

Record computer(calculator programs.

Program lamps, speakers, ovens, etc.

BY JOE SULMAR AND JAY EISENBERG

HE portable Memory Translator

described here is designed to
convert dc and low-frequency infor-
mation to a signal that can be record-
ed on almost any low-cost cassette.
This permits the storage of data (in-
cluding digital) of a number of differ-
ent types for future use and refer-

portion. When the marker is inserted
(by means of a pushbutton switch)
and when it recurs on playback, an

LIMITER —
DATA AN WRITE B

indicator light on the Translator is lit.
This feature is especially useful for
data alignment and synchronization.

ence. (An alternative is the use of a |y D [ WRITES i
chart recorder—which is not usually v GLJEDIZ?:-GEAJ-’?H ReAbe~ o)
portable and is relatively expensive.) T
The Memory Translator can handle =~ "NI%%,  _coeeno
signals between dc and about 250 Hz
and digital data up to about*500 bits
DATA DE-EMPHASIS

per second. The recorded tapes can  our EMEHA
be played back through the Trans- 161-0

lator at any time to reproduce the L
original signal. A simple additional

circuit can be used to make the digital

output compatible with TTL. In addi- Fig. 1. The input data varies the

tion, two Memo_ry Translators can be  fegyency of a phase-locked loop
used to transmit data on a standard  gperating in the center of the audio
communication link. range to permit recording on a

A “marker” pulse can be injected  cassette. A 600-Hz marker tone
on the tape to identify any particular  can be inserted at any point.
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|
|
| PARTS LIST (IC2). The frequency of the internal
| vco is about 7 kHz when the input
‘ B1, B2—9-volt battery signal is zero. Positive and negative
! C1, C2—6800-pF 5% capacitor variations of the input cause instan-
| C3, c_stzjcs, C12, C17, C19—0.1-yF ca- o taneous frequency deviations of the
paciior 2 VCo 0 - i i
L e e
; put
C5—0.01-pF capacitor terminals o3 4/
C7—1800-pF, 5%, polystyrene capacitor : 3 2l . Connector J3
[ (see text) is a 400-mV rms output for the tape
I 9, C11—430-pF, 5%capacitor (see text) recorder’s line input, while J4 delivers
: C10—1500-pF, 5% capacitor (see text) MARSKI 10K ADBR A3 e a QO-mV rms signal for the recorder's
! C13—1000-pF capacitor Fin 200K2 £ 0k microphone input. The FM output
i Cl4, C16—5700-pF capacitor (see text) Jl Y L=t swings between 5000 and 9000 Hz so it
C15—500-pF capacitor _I:O o6 g Ll is suitable for low-cost recorders.
C18, C20—300-pF, 10-V electrolytic ca- e L2 With the system in the READ mode, 1
| pacitor : = e 1C2 i the input (J1) from the recorder goes
' ]]:315 tg?_“";ébi;”ii::%dz i 2Eh = Photo of the ?”‘O'f?{f?fpe'ShO‘wS the pc board through a carrier-pass filter (/C1C)
: (st o iode o NS ELE B connected to the front panel with spacers. that protects the phase-locked loo
1C1—Quad op amp (National LM324N) WRITE® g op ap@—Winun s Batteries are located between board and panel. from u i o
| IC2—Phase-locked loop (RCA CD4046) 47K 82K3 i soongecessiry) nf;:)se (eSDTCfIa“V
J1 to J6—Phono connectors Zmis r] -Hz marker). The signal from
I LEDI to LED3—Red light emitting diode ce E""Kls { the recorder varies the frequency of
Q1, Q2—Transistor (Motorola MPSAOS) o [F ‘_g“z.rfi Iﬁcolgpl‘-' R IBOOPF
(Q3—Transistor (Motorola MPSAT70) [ RI4Z
Following resistors are all ¥i-watt, 10%: i L
RI, R10, R15, R21, R23—47,000 ohms &l
R2—680,000 ohms = I
a0l o JAyF © WRITE
11:54_;;)00 Rghgfsu—m 000 oh: = - ® . DMO%I:TOR
, R8, R9, s ohms
l R6, R7—200,000 ohms READ  S2C i
R11—100,000 ohms —
| R12—39,000 ohms b
| R13, R16—82,000 ohms =  emat
1t R14—510 ohms a
IL;i R17—330,000 ohms | J8
R18—300 ohms £ne) = BATA
R20—1 megohm 3 R
R22; R28,R29-94.000'0kims .+ = 0 KA L vy a%
R24—22 ohms nza:é ZR2 =
R25—240,000 ohms G ’1‘;&53; 478‘0‘5,;[‘ 208
R26—150,000 ohms 5 )
R27—33,000 ohms e
S§1—Spst normally open pushbutton i S
switch (Alco MSPS-103C or similar) Fig. 2. Schematic of the translator. Letters in circles
$2—4pdt, on-none-on subminiature toggle indicate connections between board and other components.

1 switch (Alco MST405N or similar)
§3—Dpst miniature toggle switch (Alco

#—R29 == —D6—=,

s CI9 —% |

{ MST-205N or similar) Note—The following are available from (ER-MT-1) at $69.95 plus $2 shipping

| Misc.—Suitable chassis, battery holders, Electronics Research Group, 22 Mill St., and handling; pe board alone (MTPC-1) X |

1 rubber feet (4), mounting hardware, Arlington, MA 02174: complete kit of all at $7.50 postpaid; chassis, front panel | _
il

wire, solder, etc. partsincludingcase,cxcludingbatteries and hardware (CP1) at $15.00 postpaid.

F
|
|
. |
|
|
|
|

How It Works. Since tape recorders
are relatively insensitive to low-
frequency audio inputs, it is neces-

st sary to convert the data into high-
= N frequency tones. The block diagram
] .08 +.?.!F Fig. 3. Power supply in Fig. 1 shc_>ws how thi_s ig done. . !
2 can be mounted on pe The data input at J2 is first applied ,
DG* A board with the to a level limiter and clip indicator. g
5.6V gt = exception of batteries. Light emitting diodes LED2 and LED3 f
f are illuminated when negative and
' positive (respectively) peaks exceed

the diode breakdown (1.5 V). With the
system in the WRITE mode, the input is |
then applied to a phased-locked loop Fig. 4. Foil pattern for Translator is at top, component layout below.
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is, the two LED's used to indicate clip-
ping are mounted next to the input
connector; LEDT is adjacent to ST,

etc.
Use spacers in attaching the pc
READ to connect Translator board to the front panel, leaving
Fik to a tape recorder. enough room to accommodate the

DUPLICATE DATA 5
RETRIEVED <—I=O00T g Wil two 9-V batteries.
UPON PLAYBACK

F,
ANALOG @ A ouT| TAPE
—1On
[ ]

VOLTAGE
(+ 1.5V RANGE)
WRITE

CASSETTE . -
RECORDER Fig. 5. Use this setup

COMMUNICATIONS

Operation. A typical arrangement for

the PLL and the de-emphasis filter
(IC1D) removes the carrier from the
signal. The input from the tape re-
corder should be about 100 mV rms
for dependable data reading.

The mark-pass filter (IC1A) is an ac-
tive, high-Q, 600-Hz bandpass filter.
In the WRITE mode, depressing ST
introduces the filter into the feedback
circuit of amplifier IG1B, causing it to
oscillate at 600 Hz. This tone is resis-
tively added to the main signal output
for modulation on the tape. At the
same time, the marker is indicated by
the lighting of LED1 through Q7.

In the READ mode, the 600-Hz
marker pulse recorded on the tape is
detected by the mark-pass filter to
energize Q1 and light LEDI.

The complete schematic of the
Translator is shown in Fig. 2 and the
power supply circuitis shown inFig. 3.
Note that connections to components
not located on the pc board

are made to points identified by letters
on the schematic.

Construction. The foil pattern for
the pc board and component layout
are shown in Fig. 4. Be sure to use
precision capacitors for C7, €2, CF,
€9, C10, C11, and C14. Also, C7 must
be a polystyrene type to assure tem-
perature and humidity stability. The
insulated jumper must be installed be-
tween the two points marked B in Fig.
4. Observe the polarities of the elec-
trolytic capacitors and semiconduc-
tors and the notch-and-dot codes of
the IC's. Use a low-power soldering
iron and fine solder.

The case used in the prototype was
614" by 32" by 134" (16.5 x 8.9 x 4.5 cm).
The cover should be metal. Using the
front-panel photograph as a model,
drill twelve Va-in. holes to mount the
front-panel components. Note that
these are laid outin logical order. That

CHART RECORDINGS BY MAIL

If you need a chart recording, but
the cost of a high-quality pen record-
ing machine is too high, the Memory
Translator provides an easy solution.

Record the data on a conventional
tape cassette. Mail the cassette to
R.I.E.P. Inc., 29 Ware St., Cambridge,
MA 02139 and you will get a profes-
sional 100-Hz bandwidth chart record-
ing. (Cassette will also be returned.)

The charge is $3.50 per cassette side,
plus 10¢ per minute of recorder time.

In making the cassette tape, observe
the following guidelines: begin with
an initial marker, followed by 15 sec-
onds of grounded data input. Then put
in another marker before the begin-
.ning of the data. This will allow voltage
offset compensation for the difference
between your Memory Translator and
the master Memory Translator at the
chart recorder. Insert six markers to
indicate the end of the data.

+5V

2.2K

+5V

CLIP_ LAMPS DEN
BINARY INPUT VALUE

TAPE
RECORDER

-------

2N3903
IN4148

Fig. 6. Two op amps can be used in an external

circwit to make the Translator compatible with TTL.

30

low-frequency analog recording is
shown in Fig. 5. To record data, place
the MODE switch in WRITE, turn on the
tape recorder and the Translator.
Operate the MARK pushbutton to de-
note any desired special point in the
recording. Use the same interconnec-
tion to read the data back, but with the
MODE switch on READ.

The system is linear with unity gain
for input levels of =1.5 volts.

Fluctuating voltage for the purpose
of programming electronicequipment
can be stored for later use. For exam-
ple, the sound level of a speaker or the
intensity of a light can be pre-
programmed for displays or demon-
strations. The absolute temperature of
an oven can be controlled as long as
the tape runs. The operation of servo
motors and solenoids can also be
programmed.

Two Memory Translators can be
used to form a voice scrambling link.
The output of the transmitting Trans-
lator will be a modulated 7-kHz tone
which can be transmitted by radio or
telephone to the second Translator
which unscrambles the tone into an
intelligible voice. In addition, cas-
settes containing confidential infor-
mation can be filed and stored, to be

" decoded only by another Translator.

Two Translators can also be cou-
pled to provide remote data com-
munication. In this case, the Trans-
lators are acoustically coupled to
telephone handsets and data is
transmitted through the line. In this
type of operation, itis betterto change
the carrier frequency from 7 kHz to
about 2 kHz. Todo this, change C2 and
C7 to 1500 pF, C9 to 4700 pF, C10 to
5000 pF (polystyrene) and C72 and
C14 to 0.0.2 pF.

To interface TTL with the tape re-
corder, use the arrangement shown in
Fig. 6. Adual 741 op amp can be used.
The circuit consists of a level trans-
lator for the TTL input and a Schmitt
trigger to provide clean logic edgeson
the playback. Since the maximum re-
cording rate is 500 bits per second,
600,000 bits can be recorded on a
20-minute tape, 900,000 bits on a
30-minute tape, etc. ®
POPULAR ELECTRONICS

BY THOMAS R. SUNDSTROM

ISTENING to distant, or out-

of-state, stations in the me-
dium-wave band (DX’ing the medium
waves) is an excellent hobby which
requires a minimum of radio equip-
mentand is a good springboard to the
more sophisticated shortwave DX’ing.
Listening to stations a thousand or
more miles away may be done with
only a small portable AM radio or the
nearest table radio. Therefore, one
can DX the medium-wave band (5635 to
1605 kHz) even on a very limited bud-
get.

At the other end of the equipment
spectrum, several hundred MW DX’ers
in two MW-oriented listener clubs use
sophisticated receivers, frequency
calibrators, tape recorders, and a vari-
ety of specialized equipment to ex-
tract intelligence from the ether.

There's more to MW DX'ing than
just trying to see how many stations
can be heard or how far away a station
might be heard. For example, ¥y wife
and | are avid National Hockey League
fans and particular games, occuring
elsewhere in the country, often have a
bearing on the standing of our local
favorite. So our enjoyment of this
spectator sport is enhanced by our
being able to listen (with top-notch
equipment) to all but three or four of
the stations that broadcast games of
other teams in the league. With use of
a medium-grade portable, that num-
ber increases to only six or so that
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can't be heard. For sports enthusiasts,
we've listed here the prime or feed (if a
network) station carrying broadcasts
of the four major sports.

By international agreement, the
broadcast band (BCB) in North
America consists of 107 frequency al-
locations between 540 kHz and 1600
kHz. There are three major types:

clear, regional, and graveyard.

Clear channels are the easiest on
which to hear distant stations. The
clears are assigned to 540, 640-780,
800-900, 940, 990-1140, 1160-1220,
and 1500-1580 kHz. Although there
may be many daytime-only stations
operating on clear channels between
sunrise and sunset, at night there are
only one (class I-A) or two (class I-B)
stations operating, usually with a max-
imum power of 50,000 watts. Forty-
one states and the District of Colum-
bia have at least one station operating
on a clear channel. There are some
exceptions to the only-station-on-
the-frequency-at-night concept, iden-
tified in the FCC rules as class Il sta-
tions, and these may operate on the
clears at night but usually with lower
power and restricted directional an-
tenna patterns in order to protect the
class | operations.

Regional channels have class Il sta-
tions operatingdaytime-only or unlim-
ited (day and night) with a maximum
power of 5 kW, intended to serve a
major population center and the rural
area adjacent thereto. Power at night
may be as little as 500 watts, and direc-
tional antenna patterns may be em-
ployed during the day or the night, or
both, in such a manner as to minimize
interference on the same or adjacent
frequencies. The regional channels

are 550-630, 790, 910-980, 1150,
1250-1330, 1350-1390, 1410-1440,
1460-1480, 1590, and 1600 kHz.
Graveyard channels, the third
category of frequencies, is the small-
est in number of channels, but the
largest in terms of number of stations
per frequency. Accordingly, with up-
wards of 150 stations each, all low-
power and local service, these proba-
bly provide the greatest challenge to
listeners specializing in domestic
(U.S. and Canadian) DX'ing. The class
IV stations have virtually unlimited
hours, running 1 kW during the day
and 250 watts at night, with a non-
directional antenna pattern. There are
six graveyard, so named because of
the congestion, channels: 1230, 1240,
1340, 1400, 1450, and 1490 kHz.

Listening Tips. When to listen? The
old axiom of “‘the best time to listen is
when you have the time’ is most ap-
propriate here. Actually, there are
three variables to consider: daily,
yearly, and the sunspot 11-year cycle.

The nighttime hours, as I'm sure you
have already noted through casual lis-
tening, provide the best long-range
reception. This is due to skywave re-
ception; off the E-layer in the iono-
sphere, the best signals are from
about 1000 miles distant. In New Jer-
sey, for instance, stations in Chicago,
St. Louis, and Cuba dominate the
clear channels at night. Groundwave
reception (that is, signals traveling
along the surface of the earth) is en-
hanced, too, increasing from an aver-
age 100 miles during the day to 500 or
so at night.

The transitional hours of sunrise
and sunset also provide enhanced re-
ception. Daytime-only stations offer
an excellent source of good DX
catches and, depending on the fre-
guency, daytimers can be heard up to
a 1000 miles away during these twi-
light hours.

As it gets dark first in the East, day-
timers on the East Coast are the first
to go off the air each day. As the sun-
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