Bi-Wiring

i-wiring, bi-amping, dual-amping,
bridged-mono, tri-amping—the whole
area has become hopelessly confused.
And it must be said thal this confusion has been
encouraged by many in the hi-fi industry who,
no doubt, are hoping that the result of the con-
fusion will be increased sales, primarily due to
misunderstandings on the part of hi-fi
consumers.
In this article, I will attempt to clear up the
terminology and give detailed explanations of
the various ways in which one can connect an

bi —Avlsnping

amplifier to a pair of speakers, or, more to the
poinl, the various ways in which one can con-
nect more than one amplifier to the same pair
of speakers, and the advaniages and disadvan-
tages of the various approaches.
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The true, comrec and only definition of bi-
amplification, or bi-amping, is the act of using
two amplifiers to drive a single loudspeaker sys-

by Colin Croft

tem (ie one channel ol a stereo pair), with one
amplifier handling only low-frequency audio in-
formation, and the other amplifier handling only
high-frequency audio information.

Therefore, any true bi-amplified system
MUST have an electronic crossover between
the preamplifier and the power amplifier stages,
so that the electronic crossover can split the au-
dio spectrum into two before it enters the power
amplifiers.

Similatly, in order to be driven by two am-
plifiers, a speaker MUST have ‘low’ (+) and

Figure 1—A true bi-amplified system. The pre-amplifier drives into a two-way electronic crossover which, in lum, drives (wo slereo power amplifiers (or four mono power
ampliliers). The left and right low frequency outputs from one siereo amplifier go directly to the bassimidrange drivers in the left and right channe) speakers and the left and right

high-requency oulputs from the other stereo amplifier go direct

by 1o the tweelers in the left and right channel speakers. Nole thal there & no inlemal crossover in the speakers al all.
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(=) inputs and ‘high’ (+) and (—) inputs. Ob-
viously, when a speaker is driven by true bi-
amped electronics it does not need its own in-
ternal crossover, since the necessary frequency
division is handled before the signal ever reaches
the loudspeaker. Indeed, for true bi-amplified
operation, it might be said thal a speaker
SHOULD NOT have any iype of internal
crossover al all, since the crossover components
would absorb power from the amplifier and
generally be detrimental to overall performance.
(See Figure 1)

The iitial confusion concering terminolo-
gy began when a speaker manufacturer which
had been offering true ‘bi-amp’ facilities on its
speakers, in addition to a standard input con-
necled lo an interal passive crossover, found
that iis speakers were being unintentionally des-
troyed by ill-informed pecple who were mak-
ing incorrect connections (by connecting full-
range audio signals to the tweeter) to them.

Rather than remove the bi-amgplifier facility
entirely, the manufacturer merely modified the
speaker design 5o thal anyone who used the
bi-amp connections would actually also be us-
ing portions of the internal crossover.

By taking this approach, the speaker manufac-
turer ensured that no matter which set of input
terminals was used, low frequencies could not
get to the midrange and tweeters and high fre-
quencies could not get 1o the bass driver. The
only problem with this approach was that it
penatised those people who wished 1o operate
the speakers in true bi-amp mode, since their
amplifiers had 1o drive the (for them unneces-
sary)} crossover components in addilion 1o the
drivers themselves.
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Figure 1a.

A slight variation of the system described in Figure 1. In this system, there is a partial crossover in the speaker,
though the syslem could still be described as being ‘bi-amplified’.

S

It was at about this time that the then-new
speaker cable industry muscled in on the act.
The cable indusiry claimed that different fre-
quencies required different wire types, and
therefore one type of cable should be used for
the high-frequency connections, and another
type for the low-frequency connections.

Fortuitously, the new speakers sporting the
modified "bi-amp’ terminals were ideal for this
application. Audiophiles were advised lo con-
nect TWO pairs of cables to each output chan-
nel of their amplifier. One pair (usually the
thickest pair) went to the Tow trequency’ ter-
minals of the speaker, and the other pair of

Figure 2.

wires went 1o the high-frequency-terminals. Be-
cause only one amplifier was used, both wires
“carried ALL the audio information, the excess
information being stripped off by the speaker’s
own internal crossover network. This particu-
lar approach is called ‘Bi-Wiring'. (See figure
2).

How this bi-wiring situation works is a little
hard to understand. In the beginning, audi-
ophiles found it hard to grasp why il should
be that if two sets of cable were carrying full-
range audio information, and the information
was stripped off at the speaker end of the ca-
ble, one would gel superior perfformance. The
cable indusiry’s answer was that in the low-
frequency cable, the low frequencies went
though ‘undamaged’, but the highs were

A bi-wired system. Here, a single stereo amglifier is used. There is no electronic crossover. The Speaker A’ output
terminals on the amplifier are connecled to the low-frequency connections on the speakers, and the “Speaker B'
oulput terminals on the amplifier are connected to the high-frequency input connectors on the speakers. WARNING:
This configuration will nol work on some amplifiers. [f your amplifier is one of these types. you must conned both
pairs of wires 1o the “Speaker A’ terminak. The usual shorting plug on the speakers which connects the high- and
Yow-frequency sections together MUST be removed. The speaker itself MUST be of the type shown in Figure /2 and

conlain a partial crossover,
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Figure 3.

A basic dual-amp configuration. The preamplifier has two pre-out terminaks. The amplifiers MUST have identical

power outputs.

‘damaged’. Similarly, in the high-frequency ca-
ble, the highs passed though undamaged, but
the low frequencies were ‘damaged’. However,
because in each case, the ‘damaged’ signal was
stripped off by the crossover network, and not
used, the overall result was better performance.

Then the confusion really slarted, because
amplifier manufacturers decided to jump on the
band-waggon as well. They daimed that if two
sets of cables carrying identical audio informa-
tion sounded better than a single cable, then

Figure 3a.

two amplifiers carrying identical information
must sound better than a single amplifier—
particularly since, in theory, more power would
also be available to the complete speaker sys-
tem. Unfortunately, lacking a suitable descrip-
tive term for this theory, they referred to it, in-
advisedly (and incorrectly) as ‘bi-amping’. In
hindsight, it appears that a much better term
would have been dual-amping, or dual-
amplification, despite the fact that this term is
quite similar to ‘dual-monc’, a word which had
already been coined 1o describe a stereo am-
plifier which had completely separate left and
right channels, including separate power sup-
plies, yet which was contained on a single
chassis.

The basic dual-amp configuration Is shown

A modified version ol the configuration shown in Figure 3, for situations in which the preamptifier does not have

two pre-out terminals.

'v' CONMECTOR ll

in Figure 3. Tt requires a pre-amplifier with two
‘Main-Out’ terminals and two stereo amplifi-
ers. Figure 3a shows an alternative and less
desirable system, using a prearnplifier with only
one main-out lerminal and two standard Y’
conneclors, as this is conceptually easier to
grasp. When the two amplifiers are of equal
power output, one amplifier should be used for
each channel, so that the left channel of the
left amplifier goes 1o the left channel speaker’s
low-frequency section, and the right channel
of the left amplifier goes to the left speaker's
high-frequency section.

In a situation where the outputs of the pow-
er amplifiers are unequal, a different configu-
ration must be used, 1o ensure thal the amplifi-
er with the greatest power output drives both
left-and right-channel bass drivers, and the
smaller power amplifier drives the lefl- and right-
channel ireble sections. The correct configura-
tion for this arrangement is shown in Figure 3b.

Amplifier manufacturers (and equipment
reviewers!) then proceeded to muddy the waters
even more, by suggesting various alternative
ways dual-amping could be achieved—four
monophonic amplifiers, one for each cable; four
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bridged stereo amplifiers—the list is aimast end-
less. We'll deal only with the most common
variant, which is to use a large power amplifi-
er for the bass section, and a smaller integrated
amplifier for the treble section. I’s common be-
cause many audiophiles upgrade from a small
integrated amplifier to a separate pre/power
combination, and elect to keep the integrated
amplifier rather than trade it in. In such a case,
unless the integrated is used in a bedroom or
study system, it lies around gathering dust.
The set-up for dual-amping using a pream-
plifier, integrated amplifier and power amplifi-
er is shown in Figure 4. The pre-amp oulput
is split by the Y connector, after which it goes
io the left and right channel inputs of the pow-
er amplifier, and the left and right channel in-
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Figure 4—The set-up for dual-amping using a preamplitier, integrated amplifier and power amplifier. The pre-amp

oulpul is split by the Y connector, afier which it goes to

the left and right channel inputs of the power amplifier, and

the Yeft and right channel inputs of the auxiliary input on the integrated amplifier, In this diagram the integrated

amplifier is the lower-powered of the two amplifiers.

puts of the auxiliary input on the integrated
amplifier. The left and right channel outputs
from the power amplifier go to the left and right
low-frequency sections of the bi-wire speakers
and the left and right channels of the integrat-
ed amplifier go to the fefi and right high-
frequency sections of the bi-wire speakers.
Using this system, one first sets the volume
control on the integrated amplifier at minimum,

and advances the volume control on the pre-
amplifier until the bass level is at normal listen-
ing level. Then one should advance the volume
control on the integrated amplifier until the fre-
quency balance is correct. Once the balance
is achieved, the volume control on the integrat-
ed amplifier is left in the same position, and the
volume control on the pre-amplifier is used to
adjust volume.

Figure 3b—A modified version of Figwe 3a, which should be used when the two siereo power amplifiers used have different power outputs. The power amplifiers MUST have
their own volume controls, You can abso use infegrated amplifiers.
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Bi-Wiring
Bi-Amping

=—— By His Boobstraps——=

It is pussible, if your integrated amplifier has
pre-out terminals, to dual-amp using either
another integrated amplifier, or a power am-
plifier with its own volume controls. The con-
figuration for this is shown in Figure 3. First,
you remaove the conneclion loops on the rear
of the amplifier which link the preamp-out ter-
minals 1o the power amp-in terminals. You next
connect a Y connector to each of the preamp-
out terminals. For each channel, one end of
each Y connector goes to the power amplifier
(or 2 line input on a separate integrated ampli-
fier) and the other end of the same Y connec-
tor is looped back into the original amplifier.
Note that it is absolutely essential in this
type of hook-up, that the "extra” amplifier is fit-
ted with its own volume control.

If the amplifiers are of equal power output,
run the speaker output from the first integrated
amplifier 10 the bass section of the bi-wire speak-
ers. If the amplifiers have unequal power out-
puts, the larger of the two should be used to
drive the bass section. The procedure for sef-
ting the relative balance is similar to that used
when a preamplifier is used to drive a power
amplifier/integrated amplifier combinalion. You
should use extreme caution when sefting lev-
els. Always do il at extremely low listening
levels.

Many audiophiles confuse dual-amping with
bridging. Don't be confused, because the two
processes are entirely different. When you
bridge an amplifier, you efledively ADD both
channels together to create a single monophonic
amplifier, whose output then becomes more
than double the output power of the original
amplifier. To bridge an amplifier, you require
special additional circuitry. Sometimes this is
built inlo an amgplifier (in which case the unit
is usually referred to as being ‘bridgeable") but
usually, a separate circuit must be added on.
Not all amplifiers can be bridged, since a par-

ticular output stage design is a pre-requisite. The
difference between dual-amping and bridging
is akin 1o the difference between connecting two
batteries in parallel or series. In parallel (dual-
amp) mode, you don't get any extra voltage,
just a bit more staying power. In series (bridged)
mode, you get al least double the voltage.

If you have followed this far, you'll proba-
bly now agree with me that the subject is com-
plex. My suggestion is to read the text only in
conjunction with the block diagrams shown in
the various figures. What we have nol discussed
is the relative effectiveness of the various tech-
niques. At the bottom of the pile i, of course,
ordinary single-amp, single-wire connections.
The next step up is bi-wiring, which is superi-
or. After that comes dual-amping, while at the
top of the list is bi-amping.

Of course, if you really want the ultimate,
you have 1o invest in a tri-amplified system, us-
ing a pre-amplifier, three-way electronic cros-
sover, and either three stereo power amplifi-
ers, or six monoblock power amplifiers and
three-way, tri-ampable speakers.

But that, as they say, is a whole 'nother
story .. IR

Figure 5—If your inlegrated amplifier has pre-oul terminals, it is possible to dual-amp using either anolher inlegraled amplifier, or a power amplifier
wilh its own volume controls. Lkse extreme caution when adjusling balance, and extreme care when making connections. In the example shown,
the power amplifier has a higher power output than the inlegraled ampiifier.
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