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What is the dbx model 1177
The DBX 117 is a dynamic range
modifier. It can compress or expand
the dynamic range of any audio pro-
gram by a constant factor. it will
expand previously compressed mate-
rial or compress material with exces-
sive dynamic range. it may be used
in any situation where dynamic range
must be compressed to meet limita-
tions of recording equipment or lis-
tening environment or expanded to
rectify the effects of previous
compression.

Why is it needed?

Music in a live performance coiten has
a dynamic range of 70 to 80 decibels.
Commercial recordings and FM
broadcasts may, under exceptional
circumstances, have a 60 decibel
dynamic range, but typically they
have a 40 to 50 decibel range. This
foreshortening cr compression of the
original dynamic range has bDeen
necessary to avoid the loss of softer
passages due to tackground noise
of the recording or transmission me-
dium and to minimize distortion of
louder passages due !0 the maximum
signal limits imposed by the record-
ing or transmission medium. Two
tecnrigues of program dynamic range
compression in current use are
manual ‘‘gain riding’" to boost low
level passages to acceptable levels
and electronic “peak limiting'" which
operates whenever the program level
exceeds a presat threshold. (Both of
these techniques alter the balance of
the original dynamics since they op-
erate only on the two extremes of the
dynamic range.) It is also customary
for a conductor to restrict the dynam-
ics of his orchestra for a recorcing
session, keeping the pianissimo pas-
sages louder and the fortissimo pas-
sages softer than norma! concert
performances.

Whatcanitdo?

Expansion: Much of this lost cynamic
range may be recovered Dy expan-
sion. Several unigue features of the
DBX 117 make it especially effective
for this function. First, the expansion
factor of the model 117 is constant
at all audio frequencies over a very
wide dynamic range. The expansion
factor is the ratio of decibels output
change versus decibels input change.
For example, a 1.2 expansion factor
means a 1 decibel input change will
give a 1.2 decibel output change or
10 dB input change gives 12 dB out-
put change and so forth. There is no
threshold to set nor level matching
required with this constant factor sys-
tem. Second, the model 117 responds
to program signal density. With elec-
tronically limited program material
the peek level (after limiting) remains
constant but signal density continues
to increase in proportion to the louc-
ness increase of the original sound.
Thus the model 117 is able to expand
limited orogram material. It is, of
course, not possible to exactly cor-
rect for an unknownr compression
process but a constant factor system

produces an easily sted pleas-
ing result. Expan\' the, gynamic
range by a facter of @s‘or 1.3 for
high quality clgssical ordings and

1.3 or 1.4 for rock.and pop record-
ings pravides anincrease in clarity
and expression of program material
and a sna(g‘decrease in background
noise. (.

Compression: The DBX Model 117
may also be used to compress audio
signals. This is often desirabie for
background music, allowing the low
level passages to be heard wilhout
having too high a vclume in loud
passages. Voices in conference re-
cording will exhibit less fading due 'o
directional effects when recording s

done at 1.4 compression factor and
playback is unexpanded.

Noise Reduction: The constant fac-
tor compression and expansion of
the model 117 make it useful for noise
reduction in tape recording. Program
material is compressed before re-
cording and expanded on play-back.
The dynamic range of the tape re-
corder is expanded by the same factor
as the complementary playback ex-
pansion. A recorder with a 45 decibe!
signal to noise ratio will deliver a 63
decibel dynamic range when record-
ing is done at 1.4 compression factor
and played back at 1.4 expansion;
operation with a lypical recorder at
various levels is given in Table 1.

Who can use the model 1177
Anyone with a high quality compo-
nent system in which there is access
either to the record outputs and tape
monitor inputs or to the connection
between the preamplifier outputs and
power amplifier inputs can realize
the listening excitement of enhanced
dyramic range.

What are the advantages of
the model 1177

The DBX Maodel 117 is the first suc-
cessfu! dynamic range modifier, mu-
sically speaking, for several reasons,
the most important being true RMS
ievel sensing. The RMS or root-
mean-square value of a signal 1s the
summation of the voltage ievels of all
the frequency ccmponents of the sig-
nal. The ear has a simiiar response
to sound leve! and this accounts for
the model 117's ability 1o augment
music dynamics unobtrusively. A sec-
ond feature is a proprietary gain con-
trol module with a cynamic range
capability far in excess of any music
program material. RMS level sensing
combined with “decilinear’ gain con-
trol provides a constant factor

Tablo 1 A table of compressor and expander input and Output levels is shown. 0 dBV (decibeis relative to 1 voit) has
been assumed for input and output levels at maximum record level and tape signal to noise at that point is

assumec 1o be 50 decibeis for purposes of illustraticn.

Compression Ratio=1.4 Expansion Ratio=1.4 "Noise level below slgnal
compressor compressor expander expander tapo noise with tape noise without
input output input output noise reduction noise reduction
0dB 068 04d8 0dB -50aB 5048
—-14 dB -10dB -10dB —14dB -40¢8 -36 4B
—28 dB -204d8 -20d8 —-28dB -30 dB -22 5B
—42 dB -30aB -30 dB —42 d3 -20 a8 -8 dB
—56 dB -40dB -40d8B —56 dB -10dB tage noise exceeds
—-70¢B -50 a2 -50 dB —-70dB tape wome-b-aral signal

Note that the tape signal 10 noise ratio is still 10 decitels when the :nout is at —58 dBV. The noise ic 70 dacibels below maxmum

record level. Without the DBX 117 noise reduction system the tape noise would exceed :he sigral by &

lo noise ratio has been improved by 15 decibels at this input level.

gecibels. hance the signal



expansion-comgprassion system which
is virtually self-adaptive. This sell
adaptive feature means freedom from
level malching ardd piot tone re-
quirements and a fexibility of inter
connection. Used as a4 noise reduc-
tion system lor tape recording, the
mode! 117 can add 15 10 20 decibels
to the working dynamic range of any
reasonably good tape deck. It does
this without adding aud:ble harmonic,
intermodulation. or transient distor-
tion.

Modulation noise and the
model 117

Tape noise s heard not oniy as a
steady background hiss due to the
granular nature of the oxide layer but
alsc as modulation or sideband ncise
which Is caused by irrec rities in
the magnetic domains at the tape
surface. The level of modculation neise
Ot constant but varies with th
of the recorded signa! and is
obviously detected in record-

DYy room

nd

lecis and ny the ear itself : at I
levels by background hiss. modula-
tion noise is not usuaily considerec
a separate pooblem in the pursuit of
wice dynamic range. However, the
DBX 117 noise reduction system of-
fers a significan! improvement in the
instantaneous signal to background
noise ratio at intermediate levels
where modulation noise is most ap-
parent. New and improved tape sur-
faces (such as Scotch 206,207) which
offer a sharg reduction in this form
of noise are being developed and
will be available scon. When using
the 117 as a noise reduction system
the background noise of the tape is
present at all times in the modified
form iliustrated in Table 1. This tape
noise is less at all low signal levels
than it is without compression and
expansion, but :t can be seen !0 vary
in level dependent on instantaneous
signal level. The resuits will not be
objectionable when copying records
or FM broadcasts as their signal to
noise ratio is alreaay poor. This effect
wiil be most noticeable with live mate-
rial and also with extreme compres

sion-expansion factors. For this
reason we recemmend using the low-
est factor necessary to capture the
dynamic range of the materiai to b

recorded o©n a particular tape re-
corder

For information regarding the use of
the mode: 117 for critical live re-
coraing, please refer to the instruc-
lion manual
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I KHz sine wave tone burst in-
pout to Mcde! 117.

Tone burst performance

The RMS level sensor in the DBX 117
has a precise transient response
RMS detectors have by their nature a
rapid rise slower fall time
Sudden changes in levei are handied

Fig. 1
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Compression & Expansion — Con-

tinuous from 1.4 compression slope
(14 dB out pu t change/20 dB input
change) to 2.0 expansion slope (20

dB output ct 10 dB input
change)

Dynamic Range —
output

Input Noise — 110 dBm typical, ~100
dBm maximum

Input Level Maximum inout signal

ange/

120 aB input or

in excess of 30 Volts RMS (This is
line level and requires the use of

a nood
“ a«ud

ow-noise mike preamp for
satisfactory resulls when making
ive recerdings.)

- 50K ornms
output 10
7 dBm

Input Impedance

Qutput Level — Maximum
Volts RMS ope. circuit; +1
nto 600 oh

Output Impedance — 500 ohms
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TAPE RECORD IN
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FROM PREAMP
TAPE RECORD OUT

Mode! 117 oulput with compres-
sion factor 1.4

and accurately. The tone
burst test is one of the standard tests
‘m transient behavicr. (see figures
3) A 20 dB step increase with a
KHz sine wave was used. Note the

smoothly

maximum @20

above 50 Hz for
of compression and
@20 Hz for 2:1
@1KHz

Distortion — 0.5%
Hz, 0.2% tyo
complete cycle
expansion; 1.2
expansion; .05

Mia

o/ '/,.\_,

and above fcr any setting ¢f con
trois. (3 Voits RMS- or less input

or outot )
or ouiput.;

Frequency Response-— +0, —1 dB

20 Hz — 20 KHZz

Attack Time — 50 dB/m Sec. maxi-
mum initjal attack rate @1.4 expan-
sion. 2.,'mSec. 1o 65% of final

alyel'@ any selting of compres-
sion or expansion. Adjusted 10 be
within time of human
ear within the constraints of
sonable low frequency distortion

Release (Decay) Time — Constant
rale 140 dB/sec. (Norm) or 50 dB/
sec. (Slow) @ 1.4 expansion

integrating

rea-

MODEL 117
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CONNECT TAPE RECORDER QUTPUT

TO PREAMP

‘"AUX INY
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Fig. 3:

Reexpanded tone burst with ex-
pansion factor 1.4,

reproduction of the original step
This exact complemantary
any type of
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The dbx 117 is warranted against !
defects in materials and work- {
manship for two years from the |
date of sale. dbx assumes no re-

sponsibility for damage, problems
11" 10 misuse, Or any Conse "
zuences arising from use or fail- |
ure of this component. cbx 1175 |
requiring repair shouid be suit

ably packed and shipped prepaid °
to the dbx factory. We will en- '
deaver to complete repairs within |,
five working days. All warranty ,
repairs are free of charge. The )

return
beyonda the
ranty will be cc
aul

grnce of thus
oe
involving
0e quoled Ddeflore
menced
I te retu
th regair and shippin
c.O C
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Warranty (

of your dbx 117 for repairs
sCope
icered to imply ,
repair charges
the current hst
product. All repairs
pe of the warranty )
than 10% wil
work s com-
The repaired equipment
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