Bass
Transfusion

for Little
Speakers

BILL YEAGER and ROGER HULL

Proper shaping of the low-frequency
spectrum to conform to Fletcher-Munson
can put the bass range in proper listen-
ing perspective. One can achieve this
by means of experimenting with ap-
propriate low-pass filters and T-paods,
or simply by use of this device.

Loudspeaker authorities agree that
it is the inherent lack of bass which
prevents a small speaker enclosure from
producing that full rich sound. On the
other hand, some home music listeners
object thut Luge speaker cabinets oc-
cupy too much oo space. The basic
problem 1s one ol. Less Space or Less
Bass?

Although the high-fidelity purists all
favor the realistic sound they gain over
the living space they lose, many other
music enthusiusts have reluctantly ac-
cepted less fidelity from a pair of so-
called “bookshell”™ speakers simply he-

cause their listening area would not
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permit installation of larger speaker en-
closures.

In other homes, it was a wifelv in-
Huence which selected an all-inclusive
piece of furniture known as a stereo
console |1.~||.||]y (:mnp}(!‘le with tuners
(AM-FM Multiplex), stereo amplifiers,
a record clunger, a tape deck, a tele-
vision set, shell for recoud storage, com-
partments ton extra _hipes, ‘ml'a-:'nplmnos
and other accessapies, amd, alinost ac-
cidentally, a couple of cubic feet left
over at thesends. td serve as speaker
enclosures. But; the console conformed
with the dewor regardless of its ac-
coustical qualities—or lack thereof As
a result, the living room now is graced
with a fancy Falsetto Provincial or a
gleaming  Clarion  Modern;  visually
healthy and handsome, but suffering
from o deficiency in its “bass-ic”
metabolism

Yet within that missing h'm'—frmlnt?n—
cv range we the fundamentals of most
music. The first three or lour octaves
encompass the low tones of the organ,
piano, harp, bass viol and drams, plus
those of brass and woodwind instru-
ments. Without these lass notes, re-
produced sound will lack the balance
and the basic harmonics necessary for

Fig. 1. Altec-lan-
sing Bass Energiz-
er.

a sense of “presence” in music . . . if
the original program material possessed
it. A recording of a piccolo solo, for
example, suffers very little from a lack
of adequate bass.

The ubility of a speaker to reproduce
hass is determined by its resonant [re-
quency; that frequency at which the
voice coil, speaker cone and its sus-
pension mechunism vibrate as a single
unit. Both large and small speakers can
be constructed with a very low free-
air resonance;, down to 25 or even 20
cveles. When a speaker is activated, its
vibrations creale sound waves to the
rear of the cone as well as to the front.
In a small speaker enclosure the stiff-
ness of the air trapped behind the
speaker tends to restrict these waves
and thereby inhibit the cone movement.
This can cause the resonant frequency
1o rise as much as an entire octave, Un-
fortunately, below the resonant frequen-
cv of a speaker, its response level falls
off about 12 decibels per octave. An-
other factor affecting the problem of
buss response is the character of the
human auditory sense. Back in the
1930's, extensive research on acoustics
and hearing was done by Fletcher and
Munson. They found that there is a
fading in the ability of the hunman ear
to hear the lower frequencies; a fading
which starts at about 300 cycles at
normal listening levels. Therefore, the
apparent loudness of a tone depends
not only on its intensity, but also on
its fu"iinm'u::}'. As the frequency lowers,
its soimnd level seems to decreuse. This
decrease must be compensated if the
listener is to hear a realistic reproduc-
tion of sound.

On most home amplifiers, the bass
hoost control hinges at around 1000
cycles. Attempts to compensate for a
bass deficiency in the speakers by nse
of the bass boost control will affect the
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Fig. 2. Bass energizer response compared with the bass

boost of average amplifier.

important mid-frequency area. If there
is too much emphasis on tones within
this range, a “tinny” sound will result,
This is particularly true if the system
uses smill speakers in wlich the mid-
range cannot be boosted without doing
serious damage to the fidelity of the
reproduction.

In order for a woofer in a small en-
closure to approach the hass response
achieved by one in a larger cabinet,
there must be a gain increase in the
lower frequencies, hut only in the low-
er frequencies. Most attempts to solve
the problem of weak bass in sinall book-
shelf size speakers have involved some
torm of an amplifier. To accomplish the
same thing withont additional amplhifi-
cation devices, Mr. Alexis Badmuieff,
Altec’s Chief Engineer of Acoustic-
Transducers, has developed Altec’s new
100A Bass Energizer.

The Bass Energizer is a passive de-
vice wluch requires no additional elec-
trical power. Connected between the
amplifier output and the speaker input,
it helps compensate for low-frequency
deficiency in a speaker by providing a
comparative increase in the bass re-
sponse. This increase becomes effective
at approximately 150 cycles and huilds
to Iull efficiency from 60 cycles on
down to the cut-off of the speaker’s
capahility. In effect, the bass energizer
acts as an extreme low-pass filter which
increases the fundamental bass without
alfecting the response of the mid- o
high-frequency range (see Fig, 2).

This increase in buss level response
approximates  the  Fletcher-Munson
curve shown in Fig. 3. Assuming that
the average home music enthusiast
drives his equipment at a level some-
where close to 80 decibels—that is. a
sound level approaching that of a mid-
point seat in a concert hall (more than
an atmospheric serenade but less than
window shattering) —the bass compen-
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Fig. 3. Bass energizer response used with 146-0hm speakers

compared to Fletcher-Munson curve for 80 db.

sation provided by the energizer re-
mains  within - =1  decibel of the
Fletcher-Munson curve down to about
40 cycles.

Among the tests run on the bass
energizer was one which compared a
small infinite balile enclosire contain-
ing an S-inch woofer to a large bass
reflex cabinet containing a  I5-inch
woofer. The snll enclosure  was
equipped with ai enexgizer, but the
larger cabinetwvas not. On the basis
of low-Irequency yesponse only, most
listeners \fonmd < difficult to determine
which ‘speaker wus being driven. Al
though the'small enclosure was not the
equal of the big speaker, the energizer
did accentuate its hass response until
it approached that of the Lirger cabinet.

Similar tests conducted with other
speakers of varions types and sizes
indicated an increased bass intensitv
averaging from <6 to +10 decibels
in every case, regardless of the size or
type of speaker or ol its enclosure.
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Fig. 4. Shunting o 16.0hm speaker for
increcsed bass boost.
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Fig. 5. Switching setup for bypassing
energizer.

Another aspect of the sound repro-
duction problem which the bass ener-
gizer helps correct is that of “scale dis-
tortion.” When music is reproduced
through an amplifier with a fat tfre-
quency response and is fed to speakers
at a level approaching the same degree
of lowdness it had in the studio, the
tonal balance of the reproduction will
approvimate the original sound. In the
recording  studio, however, the level
of the original orchestra may reach 100
decibels and more, a level rarely reach-
ed by a listener at home. When the
reprotluced  sound level is less than
that of the original source, scale dis-
tortion occwrs; primarily because the
hass is weak compared to the mid-
range [requencies. At lower listening
levels, orchestra and organ music will
lose its luster and become flimsy and
dull. To correct such distortion and to
regain the tonal balance and natural
qualities of such iusic when it is
plaved at background level requires
(once again) an increase in the bass
end ol the sound spectrum.

At low gain levels, the bass ener-
gizer is at its best. Scale distortion is
prevented and musical “presence” is
attained without cranking up the bass
hoost on the amplifier to its maximum
position; an increase which will raise
the level of all frequencies below 1000
cycles. For the owner of a stereo rig
who prefers “tunes-to-talk-over”, the
bass energizer provides a new fidelity
of sound. For the eritical listener who
also is an apartment dweller, it is ul-
most a must.

The energizer is designed primarily
for use with efficient speakers; speakers
which use a minimum of amplifier pow-
er to reproduce the entire audio range
without perceptible distortion. Techni-
cally, the efficiency of a speaker is de-
termined by the ratio of its output

(Continued on page 51)
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conducted with an inefficient speaker
driven by a 23-watt power amplifier
indicated an improvement in the low
frequencies, it also made it apparent
that the output power capability could
leave a true hi-hi bug a bit frustrated.

Many stereo addicts are unaware of
the potentinl  destructive  power in-
volved when a large power amplifier
is used with efficient speakers. Such a
combination can “blow out” the speak-
ers il excessive power is applied to
them. In addition to its major function,

| the installation of & bass energizer in

such a system permits it to act as a

| protective device also. With an ener-

gizer installed, a 16-ohm, 35-watt rated
speaker may be coupled to a TO-watt
power amplifier wilL absolute safety.
Twice as much protection is provided
when a 16-ohm speaker is connected
as indicated in Fig. 4, or when an 8-
olm speaker is used.

Some listeners may prefer a dual pur-
pose stereo system which may be used

| at both low (background music) and

dition of a simple DPDT (double pole,
double throw) switch allows the ener-
gizers to be switched into and out of the
circuits as the need arises. Fig. 5 shows
the installation circuit for connecting
this switch. The inclusion of the switch
also provides a quick and simple means
of demonstrating the effectiveness of
the energizer.

Physically, the unit is only 5%-inches
in length (including mounting ears),
2’-%-inc%m in width, and 2%-inches in
height (including terminals); small
enough to be mounted almost any-
where. It will fit on the back of the
speaker cabinet or it may be placed
within the enclosure or the equipment
cabinet. If it is to be switched in and
out of the system, placement of the
unit and the switch within the equip-
ment cabinet will siviplifyowiring.

Although it Q{Q\‘l’lol replace the per-
fect bass resgm.se of-a carefully de-

signed la e"\.:peako}\system, the Altec
Bass Ene%izel; can provide a healthy
bass transiusion for any little hook-
shell speker.

high (neighbor annoying levels. The ad-
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(from page 22)

sound pressure level to its electrical
input power level. Although the ex-
perts may tend to differ slightly, gen-
erally they agree that an efficient speak-
er will produce a sound pressure level
of approximately 90 to 92 decibels and
more from a distance of 4 feet with an
input of 1 watt. Not so technically, the
owner of the usual high-fidelity system
probably has an “efficient” speaker if
it will reproduce good quality sound at
normal to high listening levels with the
amplifier gain control set to only about
1/4 to 1/3 of its maximum position.
A 16-ohm device, the energizer has
an insertion loss of 6 decibels from 150
cycles up when it is used with a 16-
ohm speaker, and a loss of 10 decibels
when attached to 8-ohm speakers. This,
in effect, is a relative increase of from
6 to 10 decibels in the frequency range
below 150 cycles. This 10 decibel in-
crease explains how, at relative sound
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pressure levels, an 8-ohm speaker in
a small enclosure can imitate the bass
vesponse of a speaker mounted in a
much larger cabinet. Tt is possible to
provide a 16-ohm speaker with the
full 10 decibel rise in low-frequency
r se by shunting the speaker input
wit; a 16-ohm wire-wound resistor as
indicated in Fig. 4.

Because the bass energizer requires
an increase in amplifier power, it should
not be used with low eﬂ?ciency speakers
unless they are driven by an amplifier
with sufficient output to overcome the
insertion loss. A more thun sufficient
listening level may be achieved with a
relatively small 15- or 20-watt power
amplifier when the energizer is used
with efficient speakers. If used with
an amplifier which is capable of 50 to
75 watts or more, the energizer will
produce satisfactory results with ineffi-
cient speakers. However, although tests
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