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In Fat 1 of this serles, we e
aminag o of tha problams
ancountered loading and ru.
fing program tapes with the
TRS-§0 system. Part 2 shows
you how you gan eliminate
these problems with the Data
Dubber. 3 virtually eliminates
he critleal najues of SLOADIBG
lapes by regenerating the orig-
wigl CHAVE pulsey, You ool e
the CTR-41 volume up and

assette Probler

You can also use the Data
Oubiber to make coplas of gay
tape, even those from vendoes
who say thalr tapes can’l be
copiad. if cassettes arm youf

‘principal slorage media, you

can probably save the cost of
the Data Dubberiin 2 month or
two. H you have written some

crafty programs, you cas be-

come an entreprenedur by dupll
cuting and distribuling yeur
sofiware. Alhit {akes isacouple
of CTR-41s from Aadio Shack,

the Data Dubber and 8 simidgen

of aperating capital,

How It Warks

The schematic. diagram is
given in Fig. 1. Starting a1 {he
input plug 1P 1fom the caz.
sotlo), 1hers are sevaral propri-

& handpass Hiter nelwork o
radsdmiize hum modutation and
fnolse on the laps. Furthermors,
ground oop hum (& nolarious
protiem with the QTR s
eliminated by Hosting the
primary of the transtormer.
This isolates the CTR-4Y from
the TRS-B0O.

The full wave rectitier {D1-D4)
ensures that sl data pulses are
positive going, rogardiass of
whether posilive or negative
pulses pradominate on the tape,
Thase pulses furn onthe data
switch transistor, O1.

The stream of data pulses
feeds & series of Sehmitt trlg-
ger stages indC1, 2 CMOSype
F4014, The time constant of

each stage is chosen to pro-
duce pulses of exactly the
same vildth as the TRE-B0 sup-
plies when CSAVEIng a pro-
gram. The pulses al ping 4 and 8
of 1CY are combined at P2 to
provide an exact reproduction
of the CBAVE pulses {see Fig.
2dy. Pulses are also applied to
Q3 and Q4 to drive the lighl-
emliting diode (D10 that indl-
sates the Data Dubber s oper-
ating. The pulses applied to
this lamp are also differenti-
‘ated by CB {1 uFy and the 100
Ohm input impedance of the
TRES-80 CLOAD circuit,

Oné of the craftiest {eatures
of the Unitls the Q2 circuit. Dur-
ing the design phase of tha

down or flip the tone switeh  alary leatures that ensure load- st 8 volt batiary
back and forth while GLOQAD-  ing and rapreduction of poors 3 AT W, 50 volt disk oo sapaciier
ing, and your TRS-B0 will never  quality tapes. The input circuit ce M1, 50 vall aiss coremic
e ! 3 IV A o = i fos] &7 of lnofabui cypacitos
blink an asterisk! consisting of €Y and T1, forms o 1006, 16 ¥ eivsirolytic capacitar
CALSOBOT 70 pF disk seramio
L&) Y uF Myind capasitos
STCSORDE  IN4I4B silices divds
o LD sitioon disds
¢in Lighbamining diexis
$01 Hux Bohewiit Trigger-CHWOS 74014
4% HUEK, dpen-caGell
PLP2 P, motdad with shield sabile {Caloud 55:004)
S04 MPSS1T2 NPN sificon See tea
[ MPLHIEIR PNE allcon {300 texls
RL,R8RE Ok BN resisier
R ATK, TN soislar
B A7 Ol 1MV ragigtas
B HF v, BV pagistor
R ¥5 O, 1R rasistoe
234] LT0K, VN reslyios
K081 ZT0K, 180 resistor
1318 S H] 4.7k, VAW rosinlir
LA R § 1] AT Qb WA resigtor
518 8.5k, 1149 rasigtoy
; HiY 27K, 100 rasistos
Duplicating tapes §s easy with this sefup. Pulses from the right T Trrnstoomee 1hio§ Ohms (ravarse sonnesiad)
casselipare regenersted by the Data Dubber. These replicas of the Bty wiel
TRS-B0 CSAVE pulsey are recorded by the left cassette,
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Fig. 1. Schamatic dlagram for the Dats Dubber. Transistor Q2 s the electronic switch that turns e unit on,

Data Bubbgr, someone was al-
ways forgetting 1o switch the
contraplion off. A 9 volt baliery
was usuwally nesded &t the
worst posaitile time (after the
Radio Shack store closed), and
the local drug store wouldn't
accept a Radic Shack batery
tard| Thus, an electronic switch
was added to the Data Dubbar.
As long as there {8 no signal in-
e, the Dubber gonlentadly
drews o Feastion of & mioroam:
pare from the § volt battery,
Howavor, as sonn as thera Is a
signal input {the baginning. of
the leader), the giectronic
switch springs 1o Hife and con-
nacts the batlery 1o R15. The
britery consumption s 7440

milllamperes while data is som-

ing In. A% 5060 &35 the ingul
cpases, the Data Dubber turns
off automatically and goes
bhack to steep.

Thus, there are no controls to
set or switches o throw. In
fact, the only indication that
thee Dubbir ig working ig tha
lght-emitling diode on the
fromt panel, it lluminates when:
ever data comes in from the
sassetia,

Congtrastion
Prababiy the easiasl way for

the homs gonstructor 1o dupli-
cate the projectis to bulld 1Y on
a plece of pertboard. The tayout
is tolally noneritical, although
you should obsarve the usual
good construclion practics of
short leatks,

Tha transigtors uset ware o
lected because they wera local
by available at low cost, but any
general-purpose PNF silicon
transistor can be used for G2,
Theother transistors are gensr

al-purpose NPN silicon, Use .

quodauality, 470 pF capacitors,
singe thase delerming tha pulse
width. Elactrolytic capacitors
should not be used for C1 and
8, althaugh they are less g%
tors. Capacitor C2 [4.7 uF) must
ba a tantalum typs for low loak.
aQe. The diddes are alst not
gritical, The 1N4148 specified
5 & commoen type, but most
low-leakage computer-grade
silicon dlodes will work. Note,
nowever, that 08 i3 & 14001
power dlode,

There Is ono assembly pres
caution regarding the inte
grated clireuit, Since this is a
CWMOS type, it is subject 1o
damage from static electriclty,
it is'a good ldea io use & socket
and only inseri the 1C after wir.

Ing is completie. Also, dont
touch the 10 aller you scrape
across the caepet unless you
toueh & grounded objest Hest.

Testing
Bafore applying power 1o the
gleguit, you should make & ooy

ple of pretests. First, inspect

your witing 10 ensure there are
no shorts o bad connections.
Than, medasure the resistance
across GO 1 should measure
soveral Bundred Oluns, Finally,

PRNT &

FEHT 8

| !

connect a nvlllammeter i se-
rles with the posilive terminal of
the 9 vollbattery snd the battery
alip, IF the meler pointer moves
vigibly, it indivates something is
wrong with the slrculry of Q2
Tharg should be no leakege
shrough this stags.

So far, so good? Connect the
batiery and apply data to P1.

dhe LED lights up, you have

probably successiully com-
platerd the construction ol tha
Data Dubbar,
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Fig. 2. Oscilloscope waveforms found in the Data Dubber. The
number of glitehes on A and B are determined by waveform distor

Han on the taps,
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Fig. 3 Artwork and component layoul for the ireult board, Note-this drawing is aclual size,

If you have an oscilloscope,
yvou should check the wave-
forms af points A, B, Gand Qin
Fig. 1. The wavatorm at poinl 8
i partioulardy oeitical. 11 tha
glitches dlong the botiom of the

wavetorm stick up past the

canter, they can cawse double
friggering of the outpul sigral
Note that a5 you ron the lovel

highar, the glitches ara mote

supprossad,

talng the Data Dubber

Whike the Data Dubher can
be a godsend o the TRSH0
gwner, i cannpl resurredt Hla
H oyol have a tape that has
never been |oadable under any
chroumstancas, there is a gond
chance you won'l be able to
foad {t with the Dubber eithar.
Very likely, pulses are missing,
anyd I weill siver Boad,

However, if orie of your tapes
loads afier much fiddling with
the volume and tone, it will like-
by load the first time with the
Bata Dubber, Nomaally, yao will

et the wolume somewhare be-
tween 4 and & fora good-guality
tape, Particularly troublesome
tapas may requirs & voluma sei.
ting between 6 and 10 10 got &
Inad,

KMost of the time, advancing
the volume-until a good foad is
ubialned should prove satistac.
iory, Howaver, sams tapes may
have gabage on the baseline
that is increased when the vols
ume isadvanced, Inthis case, o
compromise setling of the ol
ume might be required.

in testing more than 100
lapes, we have never tound one
that would load directly into the

TRS-B0, bub not ihrough thi

Data Dubber. Howsver, since
the forms of distortion added
by dupllcation ¢an be waried
and fiendish, 1t s conceluabls
thal this situation could oosur,
We would like 1o obtain such a
tape for testing and design im-
provemant of the Data Dubber,

The LED can be used as g ley
el indlzator. A good data stream
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ks indicated by a steady light on
the leader and a barely percep-
libde {Hokers when dada is cone
by i, A wou advancs The vob
wirse from gefd, 1he lght will
sudgdanly come on. Keep ad-
yancing the [evel two numbeis

of the volume knob. The ap-
thnum. point tor the volume
seems 16 be slightly above tha
point where iuminationronowrs,

Onel vou have successtully
[paded a roublesome lape, you
can copy it one of two ways.
Probably the easiest route is to
simply CSAVE the program on
a niew casselte, However, it [Lis
a machinedanguage program,
gonnest a second recorder
{slave} 1o the Dala Dubber and
use the same wolume level
{master} that produced the suc-
cessful load, The duplicated
tape fram the slave recorder
should [pad petfactly with or
without the Data Dubber.

For {hose of you whe despiss
building elsctronic gadgots,
the wired and tested Dala Dub-
ber |z available from The Pe-
ripheral People, Box 524, Mer.
oat island Wa 28040, for $40.98
postage paid, For thoge of you
who despise buying wied and
tested slectranic gadgets, the
sirciit board or a kit of partsis
also available for 34,95 and
$24.85, respeciivaly.

Readers ol 80 Microcom-
Luting are welcoma to con.
strust the Data Dubber for thelr
gwn parsonal use, Howaver,
any duplication of the Data
Dubberor conceptual variation
{or commercial sale is expiess-
Iy prohibited by faw. Notonly is
i uncouth, fegally uncool and
taorally reprehensible, but our
ilitempered atiormey is gonna
getchal

‘The Data Dubber can be connected in fine belween the vassetle
recarder and the TREE0 CLOAD input.



