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Records

deliver
only h?‘lf

dynamics
of live music.

What happened to the other half?




dbx gives you

The dbx 125 consists of two
completely separate signal processing
systerns in a single unit. One section is a
dynamic range enhancer to increase music
dyniamics and decrease audible noise from
records, tapes or radio broadcasts, The
second section is a dbx 1™ tape nolse
reduction system which allows wide
dynaric range material to be recorded on
tape with no audible noise adeded by the
tape recording process, Switching facilities
permit a wicle variety of conventent appli
cations for the listener, live recordist
and tape copuist, dbs 128 also decodes
b encoded dises

The dbx 128 dynamic range
enhancer section conlains a sterea
expander (see Figures 1 and 2] which is
contivmoushy variable from an expansion
factor of 100 20000 1O increase in
dynamic range). In the expansion mecde,
using linear expansion (Figure 1), loud
passages ore made louder (red LED
illuminated) and quiet passages are made
quiteter tambey LED illuminaled) increasing
the dynamic range, An important by
prexluct of expansion is o dramatic decrense
in record surface noise, tape hiss or
broaceast noise,

The dbx 128 dunamic range
enhaneer section also contains a steven
compressor (see Figures 3 and 1), Come
pression performs the oppasite of
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expansion making loud passages quieter
aned quiet passages louder. Compression
is confinuously variable from a factor of 1:1
{o infinity. Compression is desirable for
decreasing dynamic vange when making
tapes for background music or for use in
an automobile,

How much expansion
should be used?

Adljustable expansion is available
in the dynarmic range enhancer section,
The amount of expansion required will
vary accovding to the amount of compres
sion or lirniting that was done on the
original recorded material ang to individual
listening tastes. In the linear mocde, (see
Figure 1), expansion of ¢l
L2 or 1.3 and populay
1.4 or 1.5 sugaested. Toa much expi:
sion can resultin audible yaiation in the
backaround pnise level !'mnu times
referred toas "hrv.,nl'nnq or "primping )
Not every record or Lape reguires exactly
the same degrie of expansion (dynamic
enhancemdnt) becatse there is no indushy
standard for the armount of compression
or limiting used i the recording process,

Figure 2 — Abose thesholel expansion is wsed 1o
autabe lond prassages londer abon o acdjustalide
threshiold ool whien o bow bevel duiarie altoration
15 dheslyed,
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When should pealk
expansion be used?
{above threshold mode)

Some record companies use little
il any compression, but do use "peak
limiting”" (hish compression ratios applied
abowe a certain threshaold to reduce the
leval of anly the loudest sianals),

1f expansion is used on such discs
[typically classical recordings), the above
threshold made {see Figure 2) may be
riwore desirable than the: linear mode, The
user listens to a lowud passage and adjusts
the level contral to the point where
expansion takes place. This is indicated
b the “above threshold” front panel
LED illaminating,

Abowe the threshold, loud
passages are made louder while mediom
ancl low level signals are unaffected, Higher
expansion vatios, such as 1.5 and above,
can be used in the abowe threshold mede
without the effect of pumping or breathing
during quiet passades that would result
from high expansion ratios in the linear
made, The abewe threshold LED indicator
will lurninate when the 128 dynamic
ramge enhancer section is expanding,
When the below theeshold LED is illami
nated, no expansion s faking pln:.‘c.

n_jl.lﬂ_J Linear cormpression reduces the entie
e vange of fhe music irespective of froguero
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How to use the
compression sectiomn.

T types of compression are
available: linear compression and above
threshold compression, Linear cornpres-
sion reduces the entire dynamic range of
the music program making loud passages
quieter and quiet passages louder while
leawing medium level passages relalively
unchanged {see Fgure 3). This mode is
ideal for backaround music and making
tapes for autormobile use. Abouve thresh
old compression is used to make loud
passades guieter while allowing medium
level anel lew level passages to be
unchianged {see Figure 4). LED indicators
on the frant panel indicate above or below
threshold operation. Compression of 1.0)
to A0 s novmally ealled “eompression,”
Higher compression ratios such as 10.0 or
higher ave called “limiting.” In the above
threshold mode, comypression or limiting is
achieved depending on the ratio selected,

How to make dynamiic
range enhanced tape
copies.

The cbx 128 allows 1he copuist
to make tapes of his record librany that
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sound better than the records. The dynarmic
ranae enhancer section Is used to increase
the dynarnic content of the prerecorded
material and recuee noise during plavback.
This dynamically enhanced program is
passed thraugh the dbx Il tape noise
recluction section 1o copy the increased
dynamic range material on tape while
eliminating audible tape noise nommally
added in the tape copying proc
sustern achieves equally drarmatic
with all tape: formiats whether open reel,
casselte or cartridae,

b 1 tape noise recuction is
achieved by compressing the signal 2:1
Prier e entering lhe tape recorder aned by
expanding the signal 1:2 during playback
{see Figure 5. This process allows full
dynamic vange recording wnd provides
broadbaned tape nolsefeduction af-300dB5,
This tape noise recltiction is achieved with
out “filtering” i JENCH \‘L}hl!ht‘ tion), The
COMPNEssion M{‘..\[mn.\.u}q Jarocess T i hienie
noise veduction will ot eliminate or reduce
any noise already present in 4he soure
The dbx frue miror imagecompressor/
expander. process allovs loud music peaks
to be réeorded apd reproduced while
retaining all of the attack and transient
chavacteristics and allows the veny quiel
passages of music o be recorded withoul
being lost in lape noise, This has never

Figure 5 — Loud
allowsrng e 1o be ecorded below the el of lapxe
saturationg vens qubel signals an: placed on tpe
stegilicanthy abwose the tape noise el

s e elecn

before been possible on tape,

The dbx [l tape noise recuction
systern is notably superior to other noise
reduction systerms as it provides much
miove hoise reduction and requires no level
miatch tones to provide accurate compres
sion/expansion tracking, As the dbx I
systerm provides the tape recorder with a
30 elB noise cushion and 10 dB additional
headraom, recording levels are not eritical,

How to copy a Dolby
“B” tape or broadcast.

A Dalby "B" encoded source,
whether tape or FM broadcast, must first
be decoded through a Dalbw “B" decoder,
The decoded signal is then processed
through the dynamic range enhancer
section of the dbx 128 to increase the
cynamic content and reduce neise in the
souee, The enhanced program is now
recorcled on lape thraugh the 128 dbw 11
tape noise reduction seclion to presenve
all the dynamic range and eliminate
audible tape noise added by the tape
recording process

Whemn is the dbx disc
button used?

The dbx 128 has the capability
of decading dbw encaded dises feommen
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orded music.

cially awailable) which provide the listener
Tull dynamic range (up to 100 dB) in the
complete absence of audible disc surface
noise, The disc playback button is lor
plaving dbx encoded dises only.

What about
compatibility?

The tape noise veduction section
of the 125 is identical to any other dbw 11
tape noise reduction swstem, dbx 11 ape
noise recuetion differs from professional
db used in recording studios throughout
the wonld. Bath sssterns offer the same
A0 B noise veduction and 10 dB increase
i headroom but are not cormpatible with
each ofher,

Tapes recorded with the dbx 1
tape noise reduction system cannot be
plaved back on Dolby, ANRS ar any other
devices, but must be plaved back through
a dbw 1 system, This group includes all
b 1T outhoard nolse reduction systems,
as well as onboard dbw 1 noise reduction
systerms built into major brands of tape
recorders and other high fidelity equip:
ment, Any tape or dise recovded in dlw 11
formal can be propery plaved bacls only
by i dbs 11 system,

How to connect the dbx
128 to a music system.

The dbx 128 can be connected to
any component type stereo system havinga
tape monitor facility, but it is imporlant o
Bear in mind that the better the quality of
the assactated components, the better the
results. The 128 system interfaces
tor the music system at line levels, lenmi-
nating inn RCA lype phono jacks, [(See
Figure 6.)

Can a Dolby “B” encoder
be used in addition to
dbx Il to get more

noise reduction?

Yes, but why bother? Dolly “B
achieves 7 1o 10 dB of naise reduction,
but only at high frequencies, anchintro-
duces audible chariges to the souned, dbx 11
achieves morefian 30 dBof noise -
reduction agd doesi’lalter the souwrid, so
the use of the Dolby "B in addifion 1o
dbu I 1s superflious. Furtbermiore, Dolby
B requives jrecise level matching for
satisfactony operation, which the dbwx I
syslerm does not require, Inasmuch s dby
11 b itsell reduces nosse to inauclibilitg we
dliscotirage the tse of Dalby B inaddition
tor b 11

Figure 6 Conpection of the dbs 125 t0 a0 music systen,
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How to monitor off tape
while recording with the
128 dbx Il tape noise
reduction system.

While recoreing, the dix Il signal
processors are in the record (compression )
mode, The compressed signal monitared
off tape will sound excessively bright and
naisy. Alter recording, the 128 must be
switchied 1o play” to hear the nomalized
{expanded) signal. dbs manufactures the
124 dbx I tape noise reduction system
that allows stereo recording and plavback
simultaneously for monitoring of the noise
reduced signal while recording, Literatore
on this systern is available on request.

How to copy a tape
or disc which is already
dbx compressed.

You can copy dbx materdal i its
compressed fom from one machine to
another, or even from one tape format o
another, as long as you do nol have any
lone controls bebween the oulpul of the
playback machine and the input of the
copying machine,

Using the 128 dbx I tape
noise reduction system
for live recording.
The 128 diw 1 ape noise re-
duction section is a line level device, L.,
il will nest accept microphone level signals
elivectly. A microphone prearplifier or
mixer must be used prior to entering the
b 128, All equalizing, echo or reverh, ete.
must be performed prior to dbx encoding.
For further information on

dunarmic range enhancement or tape noise
reduction, we stggest vou ask for any of
the following brochures, which are avail
able without charge from vour local dbx
dealer or from the dbw Customer Semice
Department.
+ dbx 1177119 Dynamic Range

Enhancer brochure
- dbx 122/124 Tape Noise Reduction

Systermn brochure
+ Seleclion of test reports and

article reprints



What is

the usable dynamic range

of a tape recorder?

The characteristic of usable dunamic range
is ane of the most important qualitative
aspects of a tape recorder. [t is generally
not specified on manufacturers data
sheets, but it is raughly equivalent to the
machine's sianal-to-notse ralio, which
usuiatly s statecl, Unforiunately, there is
presently no accepted incustng standard
for defining or measiring sianal-to noise
ratio in tape recovders and it may be vears
before there is such a standarel.

In practical terms, the usable
dymanmie range of a tape recorder is a
measure of the dilference between the
e ol guietest passages of music
which miy be recoyded on the tape and
|J|.l\_,k_'c5 bicl without avdible noise of
distortion, Usable dynamic range may be
ilstrated as a “window” of lmited helght
through which the musical signal passes
an it way through the tape vecorder,

The height of this window is
determined by the location of the tape
saturation “eelling” and the nofse “flooy”

It shown qaphically in Figure 7, Any
signnl whiich i below the tape satuavation
cedling an abowe the nolse floor will pass
through the tape yecorder without belng
audibly changed or degraded, Somwe infonma
fian on the tape saturalion ceiling and the
nedse floor will help to define the signal
winden and relate it 1o everiday reality in
tape recording,

£ the stanal evel (o
presented to s tape record head & increased,
apoint s veached where anyg additional
Inerease in level overloads the tape and
audible distortion results. The point at which
A% harmonic distortion oceurs is generalls
accepted as the masimum recording level by
most e and recorder manulacturers, The
prclent for the recordist s thal he has no
aued way of determining when this celling
has baen veached, short of hearing distor-
tion plaved back off the tape.

Unfortunately, there is no
ticdustoy standard to relate the 3% distortion
peint lo the recorder’s VU meters or “over-
load” indicators. Tape recorders may go
into auckible distortion al armahere from 2
to 12 dB” above 0 WU depending on the
quality of the machine and the conservatism
of its manufacturer in attaching performance
specifications to it. The difference between

the maximum VU meter reading and the 3%
distartion point is a measure of the recorder’s
“headraam”, or safely mavgin. One of the
recordist’s major problems is not knowing,
anel not being able to determine in advance
with any reasonable deqree of certainty, the
headroom of the recorder,

An additional complexity facing the
recordist is that mast WU meters give onfy
average readings and do nat measure peaks.
These peals are loud instanlaneous sounds
lilke drumbeats and cumbal erashes which are
able to cause distortion but are of such short
time duration they de not show up in the
meter readings. The estont towhich the peaks
exceed the VU meter reading has been
abserved 1o be as high as 200dB, Thus, it
1 possible Lo use all the recorder’s headroom
anl dvive it into severe distortion on proaram
peaks, even though the VU meter readings
never exceed -3 WU

Headroom s eritical factor
dletermining the pragiical o for clistortion
free yecording, Overestimating the recarder’s
headvearmaibresule inz -3 fape overload
distortian, 2. the logsel the shapredae of
perenssive altocks, o smeseng of peak
transtent sounds, and 4. a general mudedying
of the loud passages when many instruments
are pl 3 toaethers Ulnelorestimating
heacoarm and tecording at too low i level
resulls in using less of the yecorder’s dynamic
range and places the secorded program
where the quieter pottions of the music msy
Bix bl the motse ooy of the recorder,

The noise floor s the restricting
factor on the quiet end of a tape recording
aned s defined as the level at which the
recorded program signal is eopual to the
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total hiss and backaround noise of the
recorder. [f a tape with nothing recorded on
it is plaved back, there will be a noticeable
sownd eoming off the tape. This sound i
subjectively characterized as tape hiss, The
reasons for this hiss ave beyond the scope of
this brachure, but they are explained in any
bool on tape recording theony, This hiss plus
any electronic nelse contributed by the tape
recorder circuitng defines the notse floor,
which is the lowsest level at which @ signal
iy b vecorded on the tape and pled
back without being covered or masked

b nalse

The usable dynamie mnae, or
“windoa, then, of any given tape recorder
nurnber of di difference between the
audible distortion level an the “loud” end
anel b inberent electronic nolse level plus
taper Bikss an the “gquiel™ end, For the vary
byest ]'l:n[l ssiomal studio recorders the theo
retically attainable dynarmie rnge i aboul
68 dB at 15 inches per second tape speed,
but this performance is seldam, if ever, mel
in practice, A more realistic dynimic range
for professtonal recorders is approximately
A0 AR For good aualig sudiophile reelto
ool vecarders of conterparany manufaciune
apevating al 74 inches per second
this rarmber Is tupically 50 dB. For cartrideae
and eassette recorders, even fairy good
anes, this number is typieally 45 dB,
because of limitations impesed by slower
fape speed, nomower tack widlh and
ather considerations, The addition of dbx
nese recuction Lo any avdiaphile tape
TeCOr k'T L‘.'ill 1 I('l][{'u' (1[ Jl'll ‘l{' t} w ll‘iil.] \l"
dunamic range capabilig

ingesn
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The ultimate objective of the
recording process is to capture the
dynarmic excitement of the original per-
formance, whelher performed in a concert
hall, night club or recording studio. The
listener expects and deserves repeated en-
jounent of recorded musical performances
with full dynamic impact and without
extraneaus noise or distortion.

This ohjective has rerained the
sarme ever since Thomas Edison recorded
“Many had a little lamb" on his crude tin-
foil eylinder & centuny ago, Since that time,
technology has improved in records, tapes
and FM broadeasts, but recorded music
with full dynamies and without audible
noise is not yel a commercial reality,

To understand the deficiencies in
recorded music, it s necessany to under-
stane dynamic range. The difference
between the loudest and the quietest
portions of the music is called its “dynamic
range” and is expressed in decibels or di3.”
In & live perdformance, the sound level of
a symphony or rock group could be as
much as 115 dB spl.” In contrast, there
are some quiet passages in music thal are
i full 100 dB quieter than the loudest
portions of the music.

To record and play back the [ull
dynarmic content of live music without
adeding audible notse or distortion, every
piece of equipment in the vecord/ playback
chain st accommedate the entire
dynarie range, The inherent background
noise level of the recording equipment
ain st be 100 dB below the maximum
signal level at which distortion becomes
andible. Al links of this chain are capable
of 100 di3 dynamic range with the excep
tion of the tape.

Most recorded musie that is heard
fronm vecords, tapes, or radio broadeasts
was originally recorded on tape, To under-
stand the dynamic limitations of tape
recorded material, i 1s necessang lo
understand the limitations of the
recarding process.

Ewen the best professional studio
tape recorders are capable of only a 63 dB
dynamic range. The restricting factor is not
the tape recorder’s electronics but the
dynamic limitations of the tape. namely,
tape saturation {(the level at which the tape
will not accept any more recorded signal),
and the inherent noise level of the tape. Tt
is the tape that has only 68 JdB dynamic
range, not the recorder’s eleclronics,

Even that 68 d3 is not all usable dynarnic
ranae, When a recorded signal approaches
tape saturation, audible distortion results,
When the recorded signals approach the
noise level of the tape, these lower level
signals become lost in the tape noise. Ta
insure the desired high quality of sound
reproduction, it is necessary Lo sublract

5 dB from the maximum level and add 5
dl to the minimurm Jevel. This reduces the
usable dynamic range of lape o approxi
malely 58 dB to 60 dB. While (uture
improverments in tape techinaloay may
contribute a dB3 or s, nothina ke the
vequired 40 dB idyrovemen! for full
dynamic range recording Ban be expected.

Muisical dyrisimics st be
altered drastically torecord them on a
fapee which hag & usable duiamic range of
ey GO AR Frmusie wathy areater than
100 dB dynamic xange is recorded ona 60)
b3 clynimmic ranae tape recorder, eithey
the tap A0 di3 of the music will be
saturated and avdibly distorted, o the
hottom A0 dB of the music will be buriecd
in tape noise and thus obscared, or there
will be & compromise of the two  The
studhio tape recorder is therelore vequired
1o record musical programs with dynamic
varoe in dBof nearly twice its own
capability,

The recording industey's tradi
tiomal solution to this problem has been
to intentionally reduce the dynamic content
of the music in several different ways, The
conductor can Instruct the orches
1oy play too loudly or tac quietly and thus
produce a limited dynamic range for the
studio mierophones to pick up,

Amore widely used method of
reducing the dynamic range is for the
recording engineer to marmally “gain ride”
and to use automatic gain alteration
devices such as compressors and limiters,

Fven if a master tape recording
with full dynamic range could be produced,
it must ultimately be transferred to a
conventional disc which has at best a 65
dB dynamic range. Most records available
in stores today have only a 40 to 55 dB
dynarnic range. Prerecorded tapes in all
formats {open reel, cassette or cartridge)
also have a limited dynamic range due to
the inherent limitations of tape.

The dynamic range of commer-
cially recorded music has been intentionally
vestricted to accommadate the limitations
of the recording and broadeasting media,
Dyniarnic relationships in music have been
alteved from their original form. Crescendos
ancl variations in loudness have been
reduced in scale. Loud signals such as
drum beats, cymbal clashes and the sharp
attacks of brass inslruments lose much of
their excitement and vitality, Quiel passages
wilh their harmonic detail are lost in the
hackaround nolse.

As long as commercially recordecd
miaterial suffers from greatly reduced
dynamics and audible noise still exists,
whethey il be tape hiss, record surface noise
or broadeast noise, some means of re
trieving lost dynamics and reducing noise
that would allew prevecorded music to
moare closely approach the lve pedonm:
frable, When using the dbx

ance is desiy
128 dynamie range enhancer, the listener
is allowed full flesibiling to conform the
mtsic’s dynanics to his own individual
fastes,
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Specifications

dbx Il TAPE
NOISE REDUCTION SECTION

Dynamic range {weighted backgrouned
nolse to peak signal ratia)
110 dR
Input impedance
50k abhims
Output impedance
desianed 1o feed tape recorder inputs
5 k ohims or greater
Maximum output level
Tuolls RMS at 1 kb into & k ohims
lod
Effective noise reduction
AR for tape recarders with S/N
=45 dB
A Tor dbw encoded dises
1A weighted )
Compression/expansion slope
21 constant linear decibel
Tracking accuracy
1 AR20 dI for complete record/
plavback cyele
Frequency response
CO5 A B0 Hz o 15 kEHE
=1 db 30 Fle to 20 kHe
single sinewave recordplabiack cwele
E025 dB 30 He to 200 kH for
complex music program
el at 20 He for tape noise
recliction
~3 B at 27 He for dise
planbiack mode
Level adjustment
1O W Ao 3W for unity gain; for
convenience in level setting and
avoidance of overload in succeeding
audio stages; level setting unimportant
{or record /plavback tracking,

Printed in LLS.A.  67730M-604030

Harmonic distortion
2od harmonic =0, 1 %vecord/ plavback
30 Hz to 15 klHe
Srel havmonic < 0.1 %record/ plavback
1OO He 1o 15 kHz
Ard hanmonic 0.5% record /plavback
30 He e 100 Flz
IM distortion (60 He and 7 kHe 4:1
per SMIPTTE)
(L1H typical; O.8% maximum
Note: Above measurements at L ool RMS
irapet araed oudp
Impulse reponse
visetime = 20 ps
overshool = 12 dB-for 1 kHz
tone binst
reledse rate == 240 dBsacond

DYNAMIC RANGE
ENHANCEMENT SECTION

Compression
continuously adjustable 1o infinity
Expansion
continuously adiustable from 1Mo 2.0
Input noise
A0 B el 1 voll
Input level
30 volts BMS maximum
Input impedance
50 k ohms
Maximum output level
Twolts RMS at | kHz into 5 k obms
load

Level adjustment
adstable for unity gain for signal
lewels of 10 millivelts to 2 volls
Frequency response
05 dB 20 Hz 1o 20,000 Hz
Attack time
12 milliseconds typical; faster for
rapiclly rising signal level
Release rate
follosws signal enwelope up 1o a rate of
180 B per second. Attack and relense
times wvary with the vise and decay of a
musical signal. Time responses opli-
mized to simulate the fime response
of the human ear.
Total harmonic distortion
1% typical 20 Ha to 200000 Hz at
L) expanston selting
Power line requirements
117 VAC, 50 to 60 Ha
Power consumption
10 watls
Dimensions
"Wk 5% " H = 10%"D
127 9em x 95.20m x 26.0cm)
Weight
B lbs, (3. Olg)
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dbx, Incorporated

71 Chapel Street

Newton, Massachusetts 02185
(617) 964-3210



