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TAND.‘RC MODEL 6 e-ophor g disee .n" l-' thie “”.'T: v
TA'! RECORD‘R sources from the recording amphifie

Other features nclude separate “magi
Fve Tandlerg Mode 2 light. com eve ' record leve!l 1udycate I'~‘f4\r each char
wel, with a “floating action™ ecircuit to fa

pact, handsomwe, versatile, three peed tape

maehine with separate record and playback cilitate reading tranment penks; automatie

heads for four track stereo and niono oper demagnetizing cireuit for the record and
won. There 1s no head shift deviee fo ernse heads which operates whenever the
) record buttons are released ; provision for

piaying two track stereo 1 ipes, now becom

+ tommatic shutoff at the end of a reel,
quiring attachment of a metallic leader to
enel tape y fourd gt ‘,\)-’ counter with

ing  semi obsolete; sue tapes may be
|'|' « neverthelexs, altho 4 at some loas
i signal to noise ratio on the right char

ne n the main, design and eoustruetion esel kuwob; a jack for attaching a remote
are of professional enbiber and =0 15 pe on-off foot pe. control; cathode follower
{ anee at 7'y ipa In the machine tested outputs i 1vbaek ¢ Qu-9ll tube heat
there was some question as to frequenes ern excopl the oscillator ; \onwy removal of
response and equalization at the low emnd head eovers for cleaning™ amd Addhagnetiz
Fhe priee s appre mately 8500 g waos an otherSparts, \azimut! 1 |

stivent serews; \ead height ad justwment

Feat d ¥ g
eatures an unchions tape juetion laaer,” operating mn a

he Model 6, shown in FMig 1, operates Falot, puts Mhe mahine into the rewind
it 7%, 3%, and 17 ips. It pernits sonnd mode, fast forwasd mode, or ¢lse 1n a pre
on sound reeording without the neecess:’ 1 position for wormal forward operation
for am external mixer, echo effects. A R A stopostarbPushbutton actually starts or
monitoring, and mixing of Inpul sourees ops the Lape when the Jever is in the nor
For eaeh channel there ae s I ite gain forward niode Tiu i*ver moves the
controla for recording and pla four pressure roller withi ihont Wi of the

Ul Each ehannel has a microphone 1n enpst and allows the motor to come uj
put and two ) iputs for medinm and gh to fu speed Then the start stop button
evel sourees, However, serbion of *% the pressure roller the rest of the

Fig. 1. The new Tandberg Model 4 stereo tope recorder
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vay, so tuat rapid starts aod stops are pos
sitble without noticeable slurring

Four additional pushbuttons plus the
start stop button control electrical opera
tion. Two buttons, one for cach channel,
are for recording, and the other two for
playback. The record buttons are linked
with the tape motion lever so that they car
be locked down on ly when the lever is
moved 1nto normal forward pomtion Put-
ting the lever into neutrnl causes the ree
ord buttons to pop up

The pushbuttons provide a fascinating
example of switehing logic. With only the
left record button down, all mput signals,

ether fed to the left or rght inpot jacks,
ire routed to the left tape track, and sim
larly for the right record button But with
hoth record buttons down, left and right

put s a

ek

I8 are routed to their respective
I;‘.;Y-nu buttons work 1n an
‘qually logieal manver. With only the left
wtton down, the left playbaek signal goes
o both output jacks, and sumilar y for 1«
right button. But with both playback but
tons down, each playbaek signal goos to its
respeetive ouput jack. When the ]11»"".!'*
button for a given ehannel i« up, the
put signal for that clhianne! is routed to the
output jack. Thus an AR ¢ JNPATIRON eun
during recording by alteruntely
aud 1]y|- exsing the plarbaek but

e desived ehannc!

routing operates as just Jeseribed
start stop button i1x down and the
tape = 11 motion. Rut with the button up

and the tape at rest, the incoming signal
s directed 1o the o tput jacks

Ihe high level waput jack provides about
18 db attenuntior compared with the me
dium vel input jack, 10 preveat overload
wEg the fist two recording stages. The
medim leve esents an imped

f about 100,000 ohims, which may be too

lo for eertiim mignal sources, such as
prezoeleetric eartridge The high leve '
put ampedance s thout one me go'imi

Pe formonce

T wasmed sigalt is¢ riti0 J
)2 by on the left channel and 51 db on the
rigat at 7% s while recording 0 400 P

Lo it 3 per cent harmonic distortion
| f

it fo quarter-track o)«

tion. Tape Liss was muel, more predominant
than nehiine 1oine

Oy eh channel, the “magic eve” closed
chact at the 3 per eent harmonie isto

tion level, winch 1= as should be

The wow and fMlutter characteristies are
exeellent at 7' ips. A profeasionn tupe
olitor, mumenlly t rel ent nn ear
Lhix test aud observed on lieer R 'n
1000-cpn tone he IR recor led and plaved
baek that the Tandberg s steadiness of nw

on ¢ ualled o possih surpassed some of
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the professional machines he works witl.
At 3% ips, wow was barely discernible on
a sustaned tone—still very good. But at
174 ips wow became definitely apparent
Speed measured 0.6 per ceut fast; pro
fesmional machines usually elain 0.2 per
cm aceuracy. Under 1 per cent s very

Figures 2, 3, and 4 show the frequeney
response measured at each speed while re
cording at a level 25 db bhelow “magie eye”
closure on a 1000 cps tone. At 7% ips, re-
sponse was within 3 db of flat frow 80 to
nearly 15,000 cps on the left channel; on
the nght channel, tichle response was
greater, with a slight tendeney to “peaki
ness” in the 10, to 14.000 cps range.
Perhaps there was somewhat less bias eur
rent in the right channel section of the
record Lead.

The major difference in frequency re-
sponse at 7'y aps occurred at the low end,
witl a dip, 1o response between 50 and 70
cps. On A B testing through a fine audio
<ystem, tias made o mgoificant ehange n
the “color” of both voices and music. More
over, it seems, the Jack of bass caused the
apparent signal to noise ratio to sound less
than the measured ratio. That is, fuller
bLass would have masked tape liuss to a
greater extent.

At 3% ips, high frequeney response
beld up very well to 10,000 cps. Bass re-
sponse held up reasonably well to about
50 cps on one channel and 60 eps on the
other. At 17 ips, response was good from
about 60 to 4000 cycles.

It must be stated that the measurements
are definitely better than the listening at
3% ps. This appears substantially due to
an increase in tape hiss, partly as the re

Frequency response curves for the Tandberg Model § o 7% ips. Fig 3 lright

sult of treble Loost in pluyback (obtained
Ly resooating the ‘»l.uybnek head with a
capacitor, and partly to smaller playback
basa boost (which is equivalent to smaller
treble cut). Here is a machine that is very
well designed and constructed, yet gives
scant support to the thought that 3% ips
is smitahle for ugh fidehty.

The Model 6 requires about 85 seconda
te wind or rewind 2 7n reel bearing 1200
feet of tape, which is about medium, which
it to the powd, preventing tape stretching
and sLresses Ie:ns-ng to distortion. Profes
sional miachines usually taxs about 45 see
wieds: the average “hi fi'"thaching s nearer
MO minnles A N

\ \\
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Construction o@\cm\.(
A

Parts nrq\d? ﬁratﬁ’@hm_\n neatly Jal out,
and readily’ aecessible on four printed eir
cuit boards: cord amplifiers, playback
amplitiers, @‘ﬁlor circeuit, “magic eye”
circuits. Obw 'motor is used, a hystresis syn
chronous umit. Low noise resistors and her
metically sealed capacitors are liberally
employed. The power transformer has tor
oid windings 1o minimize its externa! hum
field

There nre four sepa:ate amplifiers—iwo
for recording and two for playback. Fack
amplifier has four triode stages, employing
FZC%B.‘!’., with the exeeption of FPCCO‘."-
(12AU7's) for the last two stages of each
playback smplifier. Feedback equalization
iy employed bot) in recording and in pln{
back For treblo boost in playback at 3%
and 1% ips, resonating capacitors are
switched peross the playback head.

Some questions are rmsed Ly the equali
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small coupling capacitor between the first
and second stages produces o bass rolloff
commencing (3 db down) at approximatel

65 eps. Yet in the next stage, feedbae

equalization  produces just enough bass
boost to bring response up to or shghtly
above fiat

In playback, equalization is claimed to
Le NAB at 7'4 ips, and o reading of the
schematic indicates this is so. Measurement
shows that equalization conforms to NAB
above 1000 cps, except for nbout 3 db too
much treble in the region of 10,000 to
14,000 eps, not a serious fault But below
1000 cps there is substantially less bass
boost thae called for by NAB. Bass boost
comes to a halt at about 100 cps, reaching
a maximum of 14 db. The NAE curve calls
for 19 db boost at this frequency, and 23
db at 50 cps

The fact that response, nevertheless, 1s
down only 35 db at 40 eps at Tig aps
makes it appear that the contour effect 1o
employed to maintain low frequeney re-
sponse. The contour effect refers to the fact
that at low frequencies the whole playback
liead. particularly a small one, behaves in
the same mannér ay the gap, augmenting
response at some basxs frequencies and de-
ereasing rosponse at others.

The Model 6 has a profusion of inlernal
controls that rermi( the technically quali-
fied individual to adjust performance to
optimum. Each ehannel haus the following
five internal controls: recording level pot,
providing the proper amount of s'gnal to
the record heads at a given distortion
level; playbaek level pot, permitting the
playback output signal to be equated to
the input signal for A-B comparison; ree
ord-Jevel indicator pot, causing the “magic
eve” 1o Just close at the 3 per cent har
mome distortion level; bias level pot; vari
able inductance, forming part of a resonant
trap to keep bias current away from the
“magic eye’ tube and elsewhere. There are
three more eontrols which affeet both chan-
nels . bias frequency adjustment; variable
capacitor to ground, to keep bias current
out of the wrong places; balauce control in
the grid return of the push-pull oseillator,
for ohtaining the purest possible bias wave.
forni and thereby munimizing noise in re
cording.

Accessories available for the Model €
include microphones, a footpedal for re
mote start-stop control, a earrying t;f

and headphones. (7 .B.)

NOTE: Keeent shipments of the Model €
have beer corvected as to the low [requency
response at 73, ips. Mr. Burstein will ve
test a later wnidl and the resulls will ap-
pear next month. En

AUDIO e NOVEMBER, 1960



