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Tandberg 10X has been tested in France, and here is the repor!l translated
intoe Iinglish,

ON THE TEST BENCH:

TANDEERSEG
TAPE RECORDEHR

10 X

§;h“ EN AVANT-PREMIERE

9.\\‘:“

4\911 {(Manufactured in Norway)
(Distributed by Tandberg France)

It comes from a Norweglan fiord. It has three motors, three speeds,
and three heads. Its last name is Tandberg, its first name is 10X.
We are, naturally, talking about a tape recorder. It belongs to the
category of "high quality" or "professional" types, but has this
little extra something which, furthermore, makes it a "technician's
delight".



General remarks

With its wooden cabinet, black top plate, and brushed aluminium
control panel, the 10X displays its obvious relationship to the
3500X, already known to our readers.

However, therec are visible differences: first of all, a small
button replaces the key for sclection of speed on the 3500X: the
scent of electronics. Furthermore, the speeds are not the same:
9,5, 19 and 38 com/s, meeting the demands of the amateur who
desires a background music, the professional who wants an
impeccable quality, and, especially, the sophisticated twentieth
century person who wants both, depending on the circumstances.

Ancther button (10%" reel) shows us that although the 10X
has three heads but only two reels, the size of the latter makes
up for their numerical deficiency, since it is possible to mount
"big modules” of 27 cm. At the speed of 38 ¢m/s, the use of
this size would, of course; be advisable.

Yet another difference: the trimming potentiometers applied to
the micros. Together with the ones at the line input they form
a simple but efficient mixer, which is sufficient in most cases.

Finally, a set of five push buttons - including a red button for
recording = replaces the control levers of the 3500X: a slight
touch of the finger, and they command the programmed minicomputer
to execute the operations. There is no need to depress the stop
button: the small electronic brain will do so for you, if need be,
with the necessary time lag, if your impatience should have
prevented you from anticipating the moment of inertia of the reels.
However, there is one exception: the recording button will not
operate until after the stop button has been pushed.

Construction

]

As can be seen from the control panel, the 10X has adopted a great
many electronic solutions. But many good mechanical solutions
have also been retained, and together they form a homogenious whole.

As is proper, let's begin with the capstan. It is driven by a belt
and firmly attached to a gear wheel. The belt serves to place the
motor at the ideal spot (far from the heads), whereas the gear
wheel chops up a beam of light. The resulting bits, the length of
which varies with the speed of the capstan, are carefully measured,
and any deviation from the standard meter produces an immediate
opposite variation in the motor supply, thus causing the motor to
regain its speed. A simple change in the reference meter makes

it possible to change the motor speed, and this is where the
aforementioned small button enters the picture. This button can

be used during cperation facilitating certain simple tricks, as for
instance, a dialogue between Donald Duck and Boris Goudounov, with
a chorus at the intermediate speed. The type of servo motor used
is for direct current and Hall effect switching, thus, doing away
with the noise’generating brushes. As you know - and in case you
should not know this, now would be as good a time as ever for you
to find out - the Hall effect cells are semiconductors which, when
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under the influence of a magnetic field, show a tension ot .o .
terminals, depending on the intensity and direction o»f the
magnetic field. (It is, in a sense, the wmagnetic analogua Lo
the piezoelectric cell which produces the same effect when o
the influence of a mechanical force). If the magnetic fiald
that of the rotor's, formed by a permanent mauanet, a chopped
resistance will be obtained which, just like the convenbianal
brushes, but by means of transistors, can be used for swibtchi.
currents in the stator coils with the added advantage of siloo
no sparks and no wear and tear,

Let us not end this little technical tour without mentionip:s
mechanical tape drive system, as well as the solid constructi:
of the tape transport, which is firmly attached to an alumini..w
tape deck (5 mm thick), the sturdiness of which provides the
unit with an excellent dimensional stability. It is mounted

& chassis of thick bichromated steel, which also supports the
two rewinding motcers; and upon which the cabinet is attached .o
well. Solid ribs protect it against unwarranted torsion.

As for the electronic part, the unit is equipped with plug-in
printed circuits,which has the advantage of minimizing the
immobilization of the machine in case of a failure. The cizrocul:.
are easily accessible upon removal of the unit's rear panel,
behind which they are carefully aligned. The interconnections,
which are not provided by the basic circuit, are made by means o)
connectors.

Measurements

We have measured the response ¢f the 10X as regards the Uthree
speeds, since they are all capable of meeting the high fidelity
reguirements.

At 9,5 cm/s, one will notice the excellent band width which i
obtained frcm -10 dB on, 15 kHz being ckhtained at -6dB. &AL 15w
much more realistic level of -20 dB, it is possible to rzach
close to 20 kHz with the same attenuation. The guality of tl.i.
result is definitely due to the manufacturer's application of
the Crossfield technigue for the polarization of the taye.

At 19 cm/s, it will be noticed that frem -3 dB on, the bLand
reaches 20 kHz at ~6 dB. Optimum performance is reached as
early as =10 dB.

As for the performance at 38 cm/s, there is no need to commen: ,
since right from O dB on the 20 kEz are reached with beaatitud
ease: actually, it is unnecessary to mention the attenualion,
since there is none.

The tables 1 to 5 summarize the electyical performances, whici
are all at an excellent level.

The mechanical performances are not at all behind.

The table of our measurements gives the wow and flutter ralic
with respect to speed. As will be seen, the 10X's perfoiuanc:.
eguals that of a good turntable, which is not a small conpline
The credit for these results goes to the capstan's serve sysaten s
the gear wheel, which is directly engaged with the capstan,
guides the transport speed of the tape, and not the rotstior |
the motor!

As for the speed precision, we admit our wonderment: 11 1g
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better than our precision measurement. Therefore, we can only
say that it is less than C,1%, i. e. less than a second's
deviation during more than a guarter of an hour's recording,

at any selected speed, as long as the recorder has been allowed
to warm up for 5 minutes.

The fast rewinding speed carries its name well: the 10X
actually swallows one km of tape in less than 2 minutes!

Utilizaticon

Like all modern tape decks, the 10X may be used lying flat or
standing up. Due to its negligibkle bulkiness, it takes up very
little space in this latter position and, still, presents an
excellent stability with no need for artificial supports, such
as retractable stands, etc.

In the rear of the machine, a recess, easily accessible, receives
the connection plugs and further reduces the unit's overall depth.
However, the headphone jack and the two micro inputs are located
on the front surface. These are equipped with preamplifiers
which present an interesting particularity: they actually adapt
themselves, automatically, to the impedance that gives the
weakest hum. The 10X is, also, like the 3500, equipped with
monitoring {(recording/playback) as well as a duplication system
controlled by one simple button marked "S on S", which allows
dubbing as well as echo effects, varying with the speed. Finally,
the two level meters indicate the peak value of the

signal {not the average walue) which, in practice, guarantees
recording without any excessive distortion.

The use of the 27 cm reels, together with the tremendousfrquafﬁg)
rewinding speed, calls for the cbservance of certain precautions:
although going f£rom fast forward to rewind causes no problem
whatsoever {(the servo system performs beautifully) one must be
careful when going from rewind to play - or record - with reels
of different sizes: the resulting great difference in moment of
inertia may require a braking of the bigger one with the hand.

In this gpecial case, it is advisable to go through the "stop"
position first.

Manual and guarantee

The machine, which is one of the first of its kind in France,
has been delivered to us with a manual, in English, which is
very clear, abundantly ililustrated and, furthermore, comprising
basic instructions on how to succeed with the first sound
recordings. This should be duplicated by a manual in French

of the same quality.

The guarantee and the service are provided by Tandberg France,
a firm which is already well known by our readers since it has
been the principal subject of a recent report of ours.
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Conclusion

Both with regard to its performance as well as its possibilities,
the Tandberg 10X belongs to the category of professional tape
recorders. It presents, however, the added advantage of being
semi professional, not in the sense that there has been a
sacrificing of performance, but, on the centrary, in the sense
that ite possibilities have been extended to the greater public.
This is proved by its speed of 9,5 o¢m/sg, in addition to the

38 ¢m/s speed, its keyboard which makes the operation very
subtle, its micro-line mixer ... and its beautiful appearance.

It comes in two and four track versions and, for those who are
not sold by its signal/noise ratio, in a 10XD version with Dolby.
Furthermore, we can mention that an optional remote contreol case
is also available.

Quality/price ratio: Excellent

Technique: Ultra-modern
Construction: Sturdy
Manufacture: Meticulous

Appearance: Pleasant



This gear wheoel, which is directly joined
to the capstan, cuts up a light beam to
control the speed

The 10X¥'s brain forms a complete unit
with the control buttons

The tape transport is fizmly attached to
the sturdy tape deck

TABLEAU |
TABLE I : INPUT AND OUTPUT SENSITIVITY
Sal ey Signal/noise ratio
Input Sensitivity aturation Weighted Fewiiihtnd Qutput
Line ¥ omv 8,5V 63 dB 59 dB 15V
Radio 22 my 3 v 63 dB 59 dB FF0 mv
Micro 0.1 mV 10 my 50 dB8 45 dB line ou
radio




TABLEAU 1l

TARLE 11 SATURATION IN RECORDING AND PLAYBACK
Speed 9.5 em/s 19 cmis 38 cmis
ST 0 dB - 10 dB 0dB — 10 dB 0dB —104dB
Froquences dB dB dB dB de dB
1 000 Hz 0 —10 0 — 10 0 10
2000 Hz — 1 -— 10 0 — 10 o} — 10
4 000 Hz — 3 — 10 —1 — 10,5 -1 - g
8000 Hz - 4 — 10 —2 — 1 %1 we M
10000 Hz — 8 — 1 —3 - 11 v 0,5 — 9
12 Q00 Hz —14 —12 —35 — 11 - 0,5 — 8
14 000 Hz e —14 —4 — 1 - 05 — 10
{6000 Hz e — 16 — 5 =—wdl.h +.05 e 10
20 600 Hz — — 20 —7 — 12,5 - 05 — 11
TABLEAU Il
T4BELE ITT : BAND WIbhTH
Recording Flayback
Frequencics Alandard band 3—20dB
raading
(Hz} at -204B
9.5 cmis 19 cmis 38 cm's
315 —21 —26 —24 —215
40 —185 —23 — 22 — 21
63 —18 —21 —21 —20,5
125 —18,5 — 20 — 20 — 20
250 —13 — 20 — 20 — 20 :
500 —195 - — 20 —20 |
1 000 —20 —20 —20 —20 '
2 000 — 205 — 20 — 20 — 195
4 D00 —- 21 — 20 — 20 — 19
6300 —21 5 — a0 — 20,5 — 19
8 000 Les —20 —20.5 —19
10 000 —2z1.5 —20 — 205 —19
12 500 —21 — 21 —20.5 — 19
14 000 — 20,5 —z2 —20% —19
16 D00 —18 - 235 —21 — 19,5
18 000 — 20 — 845 —21,6 —20
20 000 — — 26 —22 — 20
TABLEAU IV
TALBLE IV e LiSTORTION AT 1 kHz {(RECORDING AND PLAYBACK)
Speed’ 9.5cmis 19 emis 38 cm's
Levol % Y o
0dB 1.3 1.5 2.1
— 348 0,6 0.7 1
—10dB 0.4 0.4 04
TABLEAU V
TABLE CROSSTALK
Frequencies {HZ} 40 200 1000 4 000 16 000
Crosstalk (dB) — 38 — 58 —59 —55 —48




Response curves (recording and playback)
at ¢, -3, -10, and 20 4B for the speeds

of 9,5 em/s 19 cm/s and 38 cm/s

[N L)

CRL T === TTT N | Wit P
| i ' 2| 2 2 BATE
il bl o M

o i : : —_—
AN : : )
AGED :- 3 e s i o g s
woon - T R
i ' 3 SWFP
al n b i
- ! coksTanT
' BERENING
HPLT
sty lin
..... oAt 100, [~ T . LA
saly i Ty
- VILTHGE
VNI AME
L : YIS
[T
3 g
iy HUANBE Utk
TFUEL Hi ot
b gk
w e A ' S :
B | -1
[T R bt ]
FREDBENCT N e 200 "W a0 | 'RIE TGk

Courbe de réponse enregistrement + Jecture 40, - 3. — 10 ef — 20 48 pour la vitesse de 5,5 cmis,

WdIMEER
T T T T Wi
e 4 RAIE
L oM
HANSE 1 = BEEE
[ ] 1 -
4 1
o ! J : SWEER
IR ] it
 CONSTANT
H P
U]
SEHEMYETY
e Wt CSIuLATIR
T
VILTHGE
Y
e Y 5 |
i M ANALFEER
Fan & | EANDWITTH
ABSATE " i e : LI
LEVEL . T
] . - 2 N s
EE .| L J_ oo
L E | b g R
PELRKE Mo le ) DD 0wk ] L) " J
Courbe de repanse enrogistrontent | lectiva 3 0, - 3. 10 et 2008 pour Tdomis..
..et pour 38 cmis.
MR
RO P o B v i -| = SHEE
o ol B ]
i : 2 : )
TNABIL : pem : : i : o ¢
L i|E: T £ o : R 7 7114
mooH : ; : : T
: . : | o OB S0 SWEEP
u (L] g Moce
i . LUNSTANT
+* HEEREASING
IWpUT
SENSITINITY i
J— U RN QSULIAIOR
i [y
il faiE
— WOLTE AME
ARMYIER
sl ﬂﬁ?ww[TN
1EUEL Sl
800 H H
') S
S 4 e
E 1 ™ W T 3K
ENDV W He Z1K I o ©TRR MM A




