
EASY R O O M A N D S Y S T E M C O R R E C T I O N W I T H P R O F E S S I O N A L A C C U R A C Y 

The v i r tues of equal izers are wel l es tab l ished in 
s m o o t h i n g f r e q u e n c y response to co r rec t f o r d is ­
parit ies in source material, speakers, or room cond i ­
t ions. What has discouraged many perfectionists f rom 
regular equalizer use has been apparent noise, distor­
t ion or colorat ion imposed by even the best current de­
signs. And, achieving their potential has not been easy, 
so some consider them exotic toys for the gadgeteer. 

The Hafler 160 succeeds where others have not, in 
provid ing except ional performance wi th exceedingly 
low noise and d is tor t ion at all sl ider posi t ions. It has 
impress ive f r e e d o m f r o m tona l c o l o r a t i o n , a t r ue 
"straight w i re" bypass, and a simple and practical sys­
tem setup opt ion. 

While an equalizer offers the opportuni ty to provide 
special effects such as highl ight ing a vocalist or sup­
pressing a part icular range, its primary appl icat ion is to 
provide a semi-permanent selective correct ion for fre­
quency balance irregularities so that you may hear your 
system at its best. Semi -permanen t , because once 
ident i f ied for your usual l istening c i rcumstance, the 
sett ings rarely change. Selective, because when you 
want electrically flat ampl i f icat ion, they may be easily 
bypassed, singly, or as a whole. 

A f ine equal izer can help a system of the very best 
components achieve greater realism. But first, its basic 
ampl i f ier c i rcui t ry must achieve the audio neutral i ty 
demanded of the finest preamplif iers. Then it must be 
able to make the desired correct ions wi thout reducing 
headroom, causing shifts in balance, or adversely af­
fect ing imaging. Just as a 1 dB change in left/right bal­
ance can move the apparent center, so smal l inac­
curacies between frequency bands can alter the em­
phasis and t imbre of instruments. Most correct ions in a 
g o o d mus ic sys tem wi l l be smal l dev ia t i ons f r o m 
center. The Model 160 provides better resolution in this 
expanded area, with a true center-out detent on each 
slide control for accuracy. It is now possible to use an 
equalizer as a scalpel, not a hatchet, to reveal the sub­
tleties of the signal and achieve more perfect playback 

The cr i t ical l istener often has had to determine the 
appropriate slider posit ions solely by ear, trust ing to his 
own sense of musical balance. As a signif icant aid to 
the serious user, the Hafler 160 provides an optional 
microphone and a test disk of band-l imited test tones. 
The microphone plugs into the equalizer, wh ich pro­
vides a front panel LED readout of level as each band is 
played, enabling correct ion of each, independently for 
each channel, at the listening posit ion. 

The Mode l 160 p rov ides a ± 1 2 dB of c o r r e c t i o n 
capability at the center frequencies of the 10 octaves 
which encompass the musical spectrum. For matching 
the output between "equal ized" and "bypass" modes, 
± 8 d B of overall level adjustment is provided. Each of 
the h igh qua l i ty s l ide c o n t r o l s is cen te r t apped to 
ground in the 'flat' posit ion, so that all frequency selec­
tive networks are balanced out of the signal path. Care 
has been taken so that only a minimum of switch con­
tacts are in the signal path in the 'bypass' mode—no 
audio stages whatsoever. 

In addit ion to the inclusion of a 'tape monitor ' func­
t ion, a 'Record' switch enables the equalizer to be in­
serted into e i ther the record o r t he playback path of the 
tape machine connected to the monitor. The ten-LED 
front panel display provides standard increments f rom 
— 20 to + 3dB, a switch on the back panel selects proper 
sensitivity for metering either the microphone input or the 
overall output level on the LED display. 

M e t i c u l o u s a t t en t i on to des ign de ta i l s p rov ide 
super ior sound qual i ty, ou ts tand ing rel iabi l i ty, and 
make the Model 160 a serious contender for profes­
sional appl icat ions and incorporat ion in 'pur ist ' sys­
tems. Employing both Bi-FET and bipolar technology, 
it uses low distort ion, high gain, low noise operational 
amplif iers in the Class A mode. Class A operation pro­
vides the wide bandwid th and high output drive re­
qu i red to synthes ize the t u n i n g i n d u c t a n c e of the 
gyrator circui try, and improved response on musical 
transients. 



Because the purity of a capacitor is reflected in audio 
quality, and they are required in the signal path of any 
processor, we have chosen close tolerance premium 
polypropylene, polycarbonate and polyester types for 
their low dissipation factor and low dielectric absorp­
t ion. The single non-polarized electrolytic which is re­
quired as an output blocking device is bypassed with a 
polypropylene value to preserve the extreme highs. 

Imaging—the localization of sound sources—is one 
of the most diff icult aspects of high fidelity reproduc­
tion to maintain through an equalizer. The Model 160 
preserves this ability by maintaining maximum channel 
separation in a layout which is essentially two indepen­
dent equa l i ze rs w i th a c o m m o n p o w e r supp ly . 
Painstaking attention to details, and an advanced de­
sign low impedance power supply using low-ESR elec-
trolyt ics with polycarbonate capacitor bypassing main­
tains high isolat ion. Both in-phase and out-of-phase 
crosstalk has been kept to a min imum in an arrange­
ment that preserves independent power supply, signal 

and shield ground returns to a single common location. 

This equal izershows the benefits of Hafler's cont inu­
ing research into the correlation of subjective listening 
and analy t ica l measurement . It requires a d i f ferent 
perspect ive—moving beyond the t rad i t ional 's tat ic ' 
tests for harmonic and intermodulat ion distort ion, to 
employ ing test s ignals wh ich more closely approx i ­
mate mus ic . We have emp loyed a d i f ferent ia l mea­
surement technique in conjunct ion with such signals, 
and with music, to evaluate components in the signal 
path. Correlation has been observed between such dif­
ferential measurements and listening tests, particularly 
in evaluating the audibi l i ty of capacitor dielectric mate­
rials. This has led directly to the selection of specialty 
types of considerably higher cost whenever the results 
so dictated. 

We believe that if you will take the opportunity to try 
the Hafler 160 in your own music system, you will f ind 
that it can do more to make your music REAL, and with 
less effort, than you imagined. 

S P E C I F I C A T I O N S 
(measured with all controls flat) 

Equalizer Range: ±12 dB (±0.5 dB) at 
octave intervals f rom 32 Hz to 16 kHz ± 5 % 

Level Control: ±8 dB (±0.5 dB) 
Maximum Output: 8 volts rms 
Frequency Response: 4 Hz to 80 kHz +0, - 3 dB 

20 Hz to 20 kHz +0, - 0 . 3 dB. 
Measured into 10k ohm load paralleled with 1000 pf 

Rise/Fall Time: 2.5 usee to 10 volts peak to peak 
Total Harmonic Distort ion: More than 88 dB below 3 volts rms (less than 0.004% 
IHF Intermodulat ion Distort ion: More than 90 dB below 8 volts rms (less than 0.003%) 
Input Impedance: 68 Kohms in parallel with 300 pf 
Output Impedance: Less than 600 ohms to 25 kHz 
Hum and Noise: 115 dB below 8 volts rms with 'A' weight ing 
Channel Separat ion: Greater than 80 dB @ 1 kHz; 

Greater than 55 dB @20 kHz 
Meter Display Range: - 2 0 dB to +3 dB ; 0 dB level adjustable with rear panel level control 
Meter Frequency Response: @ 0 dB, 20 Hz to 20 kHz +0, - 1 dB 
Microphone Input Frequency Response: +0, - 0 . 5 dB from 20 Hz to 20 kHz 
Microphone Input Sensit ivity: 1.8 mV r m s f o r O d B meter indication with microphone gain at maximum 
Line Monitor Sensit ivi ty: Adjustable, 80 mV to beyond 8 V rms for 0 dB meter indicat ion 
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