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MARCH AUDIO

P452

STEREO POWER AMPLIFIER

ou'd be forgiven for not
having heard of March
Audio, because it's a rela-
tively new outfit, formed
fewer than five vears ago.
[t's also based in Australia,
which is a long way from
anywhere, But it's not just based in far-off
Australia, but out in a State in the far, far
west of Australia, where even Australians
rarely venture on holiday. In fact it's so far
west that it's actually called West Australia.
O the basis that he'd chosen to found
a high-end audio manufacturer in such a
far-flung place, | had figured that March
Audio’s founder, Alan March, was not Aus-
tralian, and I was right. He hails from Great
Britain and left a pretty good job to come to
Australia, because after finishing an almost
20-vear stint with Rolls-Rovee Aeronautical,
where he travelled all around the world
recording noise, vibration and other data on
evervthing tfrom the [oint Strike Fighter in
the United States to Concorde to all sorts of
British military aircraft, he and his wife de.
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cided thev wanted a sea change, and decided
that Australia was the place to do it

The reason they ended up in Western
Australia is because Alan and his wife are
both engineers (his wife is a civil engineer)
and Western Australia has more employ-
ment opportunities for engineers than any-
where else in Australia due to the number
of mining companies based there, 50 Alan
switched from measuring noise and acous-
tics in aeroplanes to analysing the vibration
and noise of the gas turbines and motors
used in mining equipment... or at least he
did until he tired of the fy-in/fly-out life-
stvle and decided to start his own business,
manutacturing hi-f equipment.

This change in career wasn't a big leap,
because Alan had been passionate about
music and hi-f equipment since his teenage
yvears, during which time he’d owned many
of the ‘classic’ audio components made by
the likes of NAD, Naim, Meridian and one
of his favourites, TAG McLaren. So it was
hardly surprising that when Alan quit his
day job in the mining industry,
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he would marry his engineering abilities
with his love of music and build hi-h
equipment for a living. Thus it was that in
2018, March Audio came into being.

It came into being with a bang, because
Alan‘s research had proved to him that the
Class-A and Class-A/B amplifiers he'd loved
listening to in his formative vears had been
superseded by Class-D amplifiers, And, the
more he investigated Class-I circuits and
topologies, the more it became evident
that he'd be better off not re-inventing the
wheel by developing his own proprietary
Class-I circuitry, but by instead incorporat-
ing his own circuitry around pre-assembled
Class-DY modules. “1 did do a lot of research
into the different sorts of Class-D modules
available — ICE, Pascal and others — and it
soon became very clear to me that the Hy-
pex modules (designed by Bruno Putzeys)
were superior technically, and in sound
quality,” he savs,

When Mutzeys left Hypex to establish a
new company {Purifi) and develop a new
type of Class-D technology (Eigentakt),
Alan decided to add use the new technolo-
gy in several models in his amplifier range
{he also continues to use Hypex mod-
ules in some models). "Tarifi's TET400A
modules raise the bar both technically and
subjectively over Bruno’s previous Hypex
Meore designs,” he says. "They have a
sweet extended high-frequency range with
great power and definition and tightness
in the bass,”
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“They are just neutral — but don't think
for one minute that ‘neutral’ means clinical
or unengaging. They just let the music
through. They deliver tremendous power
I:'rI,ITl'll_IT_, I'Iq'l"r'{" 'L"I:'[‘_r" ||:'r1."|.' ]‘.II"I'I.‘FII_'[ 'ITI"II'IEI.JI'I'Il'ITi'I'IIH
and run very cool in a very compact format,
What more do vou need?”

Well, you actually need a bit more, in-
cluding a front-end for the PuriFi module, a
chassis, and the abilitv to put it all together
professionally, so this is what Alan did, and
is how the March Audio P452 reviewed here
came into existence.

Although the model number sounds
like something Alan borrowed from the
aeronautical industry, the I' indicates that
it's a power amplifier, the ‘45" means that
the amplifier is rated with a power output of
450-watts per channel {into 200, and the ‘2’
means the amplifier has two channels.

March says that the ready availability of
Class-D modules has led to many companies
taking short-cuts with how thev integrate the
modules into their amplifier designs,

“1 won't be specific — but some of them
don't know what they're doing,” he savs,
“They don't have the background knowledge
of electronics, signal integrity, and so on.
Mractically every single competitor to us does
not even put Lf. filters on the front of the
amplifier, thev just connect them straight

ciit 1o the outside world, ., and with Class-[3,
that's a problem, because r.f. noise getting
into the amplifier can intermodulate with the
switching signal, and then you get ‘birdies’
and noise in the background. 5o it's having

a deeper fundamental understanding of
electronics and signal processing and signal
integrity that helps us differentiate ourselves.”

March also savs that another aspect that
differentiates him from his competitors is
his pricing. “We use the same modules in
our ['701 that are used in the Mola Mola
Kaluga, except that the P701 comes with
one less zero on the price tag,™ he savs with
a smile, March adds that he's even able to
compete with audiophiles who are talented
enough to build their own amplifiers using
the Hypex or PPurifi modules,

100 - 240W ac
50 - &0 Hz
1200 wratts max

CE

“If you look at the total cost required to
build an amplifier vourself, it's not econom-
ically worth it. We're charging not much
above do-it-yourself prices, and for that vou
get an amplifier that's professionally assem-
bled, fully tested and guaranteed for three
vears, and all in a nice enclosure milled
from a solid block of anodised aluminium
that looks great,”

['d be the first to agree with Alan that his
March Audio ['452 looks great! The chassis
is superbly finished, with not a single screw
of joint anywhere to be seen (they're all
hidden underneath the amplifier), and no
moving parts on the front panel — just a
touch-sensitive switch for power manage-
ment (e 'On’ and ‘Stand-by’) and a tell-
tale power LED. There is no mains power
switch, either on the front panel or the rear,
s0 if you want complete isolation from the
240V mains, remove the mains power cable.

On the rear panel the only moving parts
are the very high-quality Kryo speaker
terminals made by Australian company ETI
Research (Eichmann Technologies Interna-
tional). And high quality though they are,
these colour-coded multi-way solid copper
zold-plated binding posts can be option-
ally upgraded to silver-plated tellurium
copper conductors inside brass housings
by special order. The line input terminals
are borrowed from the professional audio
sphere, being combination phone-jack/XLR
connectors, The amplifier measures only
360 200=E5mm {WIH).

Rather than supply a printed Owner's
Manual, March Audio instead provides it
on a high-gquality metal-encased USE drive
from which you can read directly, or copy
to your hard drive and/or cloud storage,

RIGHT _
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THE EQUIPMENT

When you connect mains power to the
452, it goes straight into Standby, in which
mode March Audio savs it draws fewer than
(0, 2-watts from YOUr Mains power ﬁ.l_lppl}-'.

To power it up, vou simplv touch the piezo
sensor on the front panel, upon which the
red LED on the front panel will start glow-
ing and the amplifier will be operational.

Actually, although [ said ‘simply touch’
the front panel sensor, vou need to teach
vourself how to use it because, as the Chwn-
er's Manual savs: “lease note that to prevent
inadvertent operation, the power button is
designed to be insensitive to light touch or
objects brushing against it. A gentle tap or
push is required to effect operation!”

This deliberate insensitivity meant that
sometimes my carefully calibrated ‘tap’
didn't work, nor did my multiple varied
‘pushes’. And sometimes it made a differ-
ence which finger [ used to tap or push.

My middle inger worked fine, my index
finger... not so reliably! In the end, 1 discowv-
ered that by "wiping’ a inger over the sen-
sor with a little pressure after first starting
the 'wipe’ movement on the aluminium to
one side of the sensor resulted in an almost
LK) per cent success rate.

Of course the ['452 has a trigger input for
power switching on the rear panel, so you
could alternatively easily arrange for it to
be turned on and off automatically by your
pre-amplifier... or any trigger output.

TRIG
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ON TEST

[ should emphasise at this juncture that
when March Audio says the P452 has a pow-
er output of ‘“4530-watts per channel’, this
power is only delivered when it is operating
into the unusually low load resistance of just
two ohms (20)), Almost all the world’s am-
plifier manufacturers state their amplifiers’
output power into a load resistance of 802
{though it's not unheard-of for manufac-
turers to alternativelv use 601 and 400 loads
when their making power output claims).

[f March Audio were to use the ‘indus-
try-standard’ resistance of B0}, it would rate
the P452 with an output of 227-watts per
channel {and presumably would have to re-
name it a P2221, In fact it does state this 801
output in its specifications and on its web-
site, along with the amplifier’s rated power
into 441, which is 425-watts per channel,

[ should also emphasise at this juncture
that when it comes to ordering a 452 for
vourself, you have two options regarding the
internal circuitry, because the amplifier can
be pre-wired to deliver voltage gain of either
26.5dB or 20.5dB. You'd select the higher
gain (26.5dB) option if you are using the
P452% unbalanced (phone) inputs and the
lower gain option if you plan to connect to
the P452's balanced XLE inputs,

As you can see for yourself, the March
Audio P452 does not have a volume control,
s0 vou'll need to use it with a component
that allows you to control volume, which
would most obviously be a pre-amplifier,
but these days many streamers, DACs, CID
players etc, have hardware and/or software
volume controls fitted, so you'll have lots
of options. | personally prefer my power
amplifiers to have volume controls, but then
again, I'm old-school.

And speaking of old-school, that's how
I started my listening sessions, with James
Taylor's “Sweet Baby James' which not only
kicked off the seventies but was also one of
the very first albums | ever purchased, so it
has a place dear in my heart. It holds a place
dear to my heart despite the fact that 1 reallv
only liked a few tracks on the album and
back then little suspected how successtul Mr
Taylor would become.

The title track was one of those I liked,
with its quiet majesty and lovely Hawaiian
guitar and it was delivered marvellously
well by the March Audio P452. Despite this
not being a track with much in the way of
dyvnamics, 1 was impressed by how dynamic
the P452 sounded when reproducing it,
even though at this stage | wasn't helping by
plaving at almost background music levels.
The March Audio P432 just played the music
50 fluidly and so freely that the whole really
became more than the sum of the parts,
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Frankly, it was immediatelv obvious that |
was going to enjoy my time with the P452.

Indeed | was so impressed that rather
than skipping to Fire and Rain, like | usually
do, I let Lo and Behold start issuing from my
speakers and became captivated by its sound
as well, Indeed | not only began to appreci-
ate how good a song it is but also how many
of its motifs would turn up in later of Tay-
lor's compositions. Listén to the progression
that concludes this track, for example. You'll
recognise it immediately.

Still captivated by the sound of the March
Audio P45Z, T let Surery Skies play through
and, as it did 20, reflected on how great was
the sound of Taylor's acoustic guitar that |
was hearing. Yep, a lot of the sound quality
was because of the clarity of the 452, but
it had a really good capture to work with in
the first place. Why can’t they record acous-
tic guitar like that these days?

When [ finally did get to Fire and Rain,
| was totally on-board with the sound of
the ['452, which was just doing everything
perfectlv. The lovely sound of the cvm-
bals (again beautifully recorded), the bass,
Tavlor's guitar and, of course, one of the best
baritones in the music business — back then
and still. Its probably my favourite song of
his, though Carolina on sy Mind, comes a
close second.

If wou listen to this with a I*452, pav par-
ticular attention to the sound of the drum
kit and to the glorious sound of that double
bass, The richness and depth of the sound of
those long strings are reproduced perfectly
by the 52,

Because the 452 had hinted that it
was going to be able to deliver enormaous
dynamic range, [ just had to test it with one
of the textbook’ tracks for this undeniable
wvirtue, which is the Pixie's Tame, (from
‘Doolittle’) which starts with a simple drum
beat, a simple bass line and a whispered
wvocal then suddenly erupts into an attack
of guitars and ferociously screamed vocals.
Listen particularly to the final moment of
the track, particularly it you've turned the
volume to 'stun’ because in that final mo-
ment vou'll hear nothing... nothing at all.
Which is exactly how it should be, The 452
is S0 super-quiet it's almost supernatural.

One of my tests tor thythm and pace is
Discrete Circuit’s strangely catchy Machine
Code, because the precision of the iming
is integral to the success of the off-kilter
stabs and to allow yvou to appreciate the
intricacies of the myriad rhyvthms. Even if
wvou're not a fan of techno I can absolutely
guarantee yvour feet will be tapping and
wvou'll be getting right into the groove atter
only a few moments,

At least you will if the amplifier vou are
using is up to the challenge, and the March
Audio 452 proved to me that it very cer-
tainly was up for it. Big time!

I thought it was time to try out the P452
with a much bigger and more expansive
sound field and could think of no better
album to play than Julien Baker's latest
release, 'Little Oblivions'. Right from the
opener Hardline the spread of the soundfield
was amazing — height, width, depth and a
glorious stability, yet still with the Baker's
voice positioned exactly where it should be,
front and centre. The clarity of the 452"
delivery is such that you can hear the mis-
take in recording the vocal at 3:02, tiny and
brief though it is. Few amps are as revealing
as this.

My favourite track from this new album
is the understated Song in E, but every time
| listen to it [ can't help but imagine how
much better it would have sounded with
just a real solo piano accompaniment,

It would have made the lyric more disturb-
ing than it already is, and would have been
an effective counterpoint for Baker's breathy
but brilliantly pitched vocal. But that

said, every time I get to the closer, Ziptie,

I can't help but wonder that she's plaving
evervthing I'm hearing.

CONCLUSION

| wasn't at all surprised to hear that the
March Audio P452 had won the prestigious
Soutd & Iiage award for ‘Power Amplifier
of the Year Under 35,000 {2020-2021). It's
a stunningly good power amplifier at an
amazingly low price. 4 Lou Cooke

For a full Laboratory Test Report , see page 32..
/|

CONTACT DETAILS

Brand: March Audic

Maodel: P452

RRP: 52,375

Warranty: Three Years
Distributor: March Audio Pty Ltd
Address: FO Box 7208

Lower King, Albamy, WA, B330

T: [D4) 3629 5215

E. zlan@marchaudio.netau

W wwrw.marchaudio.net.au

(__I_\I + Gain selection
4+ Power output

+ Sound quality

# ™  + Standby sensor
/= Volume control
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Readers interested inthetechnical performance
of the March Audio P452 Power Amplifier
shoubkd continue on and read the LABORATORY
REPORT published an the following pages.

Readers should notethatthe results mentioned
inthe report, tabulated in performance charts
andfor displaved using graphs and/or photo-
graphs should be construed as applying only to
the spedific sample tested.

LABORATORY
TEST
REPORT

Newport Test Labs measured the power
output of the March Audio P452 as being
246-watts per channel, both channels driven
into A0 which is a little more than March
Audio claims, and 425-watts per channel,
both channels driven into 443, which is
exactly in accordance with March Audio®
specification. The amplifier returned identi-
cal results when a single channel was driven.
It was able to deliver these high power out-
put levels irrespective of the test frequency,
with Newport Test Labs measuring identical
results at 20Hz, 1kHz and 20kHz,

These very high power output results
mean that the March Audio P452 is easily

MARCH AUDIO P452 STEREDC POWER AMPLIFIER

capable of delivering more clean power —
both continuously and dynamically — than
will ever be required in any home hi-fi
system, irrespective of the sensitivity or the
impedance of whatever loudspeakers you
connect to it,

The balance between the lett and right
channels was amazingly close, as vou can
see from the tabulated results, [ think I can
be absolutely certain in stating that the
'452% measured result of 0.005dE is the
best the lab has ever measured for a power
amplifier — or any other type of amplifier
for that matter.

Channel separation was outstanding-

Iy good at 1kHz, with Newport Test Liabs
measuring it at 1.31dB. [t was still excellent
at 20Hz (95dB) and still a very good result
— 71dR, which more than vou’ll ever need
— at 20kHz.

Newport Test Labs measured the wideband
frequency response of the March Audio
452 as extending from less than 1THz to
47kHz -1dE, and from less than 1Hz to
aokHz -3dB. The result within the audio
band was even better again, as shown in
Graph 7. You can see that the frequency
response is absolutely ruler-flat from 20Hz to
20kHz and is just (L5dB down at 40kHz and
barelv 0.1dB down at SHz.

The response shown in Graph 7 was
measured using a laboratoryv-standard
non-inductive load. Newport Test Lahs
also measures TT':.'1|||I:'|'I'1.'}’ FES[HT5E intoa
load that simulates the one that would be
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March Audio P452 Power Amplifier - Laboratory Test Results

Measured Result

Linits/Comment

Power Output Inte B obms (Both chan 2eh-watts at 20Hz, kHz and 20kHz
drivan)

Power Dutput inte & abms (Both chan 2 5-watts gt d0Hz, TkHz and 20kHz
driven

Freguency Response & 1watt <THz - &47kHz -1d2

Freguency Response & Twatt <THz - B5kHz -3dB

Channel Separation (dB) 350B/131dB i TIoB | 20Kz / TkHz f 20kHz)
hanre| Balarca 0.005 d2 i kHz

Interchannel Phase G085 degrees {1kHz)

THD 00078 S D00T% i T-weatt f ab rated output
Signal-to-Naise {umwghtediwghied) 98cB { 104dB 48 referred to 1-watt output
signal-to-Maoiss iunweghtedfwghted) T2adB [ 127dB d2 referred to rated output
Input Sensitivity (Unbalanced) 255 3B {1-watt ! rated output)
Cratput Impedance 0.00000 at ThHz

Dampirg Factar 13.000 alkHz

Power Consumptian 1 0ES 1627 watts [Standby § On)

Povser Consumpdion 2 TEE3 48328 watts at T-watt [ at rated output
bairs Waltage Yarlztion during Test 234 - 253 kiniram - Maximum
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presented by a typical two-way bookshelf
loudspeaker and indeed did so in the case
of the March Audio 452, but the result was
s0 absolutely identical to the one measured
into the non-inductive load that the two
traces could not be isolated from each other
on a graph, no matter what the vertical
scaling, so it has not been included as it
normally would have been.

This performance into the simulated
loudspeaker load suggested that the output
impedance of the P452 would be very low,
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Graph 5: M0 OOF (19920kdr 1:1] at an outpaot of 1-wakt into anc8-ohm noncGinductive foosd, ref-00E.

JA000.CO 3000000

but [ was stunned to find to see that Newporl
Test Labs measured it as being just 0.00060
This is the lowest output impedance | have
ever seen on any audio amplifier... and
means that the amplifier’s damping factor
would be 13,000! This is many orders of
magnitude better than any other amplifier of
which | have ever heard: Most have damping
factors of less than 1,000... and often less
than 100, | was also amazed by the low levels
of distortion — and noise! — measured by
Newport Test Labs, which vou'll be able to

o iz IMID CCIF (19 20kHx 1:1) at an output of 2-wmits oo 2n B-ahm o nducibe boad, ref: adi.

Wil ks llaik il ol bkl iibaidi

2R il

see for vourself in the graphs, Graph 1, for
example shows distortion at an output of one
watt into an 8L load, with a 1kHz test signal.
You can see the fundamental at 1kHz reach-
ing up to 0dB, atter which there’s a second
harmonic at around -105dB (0.0005623%.), a
third harmonic at =118dB (00001 25%4:), and
a fourth at =112dB (0.0002512%). As you can
see, there are a few higher-order harmonical-
Iv-related distortion components visible on
the graph, but as they're all more than 120dB
(0, 0007%:), they can be disregarded.
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[Perhaps the biggest take-away from Graph 1 is the noise floor
across the audio band which, at —=140dE, is amazingly low. Also totally
remarkable is the lack of mains-frequency noise, which is usually
omni-present to the left of the fundamental. | thought | could make
out a single signal (probably 50Hz) that is 120dB down, but that's it.
Nothing else. This is amazingly low noise,

Because of this, [ thought | should mention the tabulated signal-
to-noise ratios rather earlier in my report than [ usually do, and
sure enough, referenced to an output of one watt, Newport Test Lals
measured the March Audio P452% 5/M ratio at 98dB unweighted, and
104dB A-weighted. Referenced to rated output, these already excellent
results improved to 124dB unweighted and 127dB A-weighted. This is
an amazingly quiet amplifier.

The only caveat tor these figures is that they refer only to noise be-
low 20kHz because, of course, being a Class-D design, high-frequency
noise levels are very, very high, Indeed above S00kHz, noise levels can
be measured in hundreds of millivolts, rather than in dozens of mi-
crovolts, as would be the case with any linear amplifier (Class A, Class
AR, Class G, etc), This meant that Newpart Test Labs had include

a low-pass filter in the measurement set-up to filter out evervthing
above 20kHz, which wouldn't be the case with a linear amplifier.

Graph 2 shows the P452% distortion spectra when the amplifier is
delivering one watt into a 4402 load and the result is, for all intents and
purposes, identical to its perfformance into 801, with a slightly higher
second harmonic and a slightly lower third harmonic. Since both of
these harmonics are musically benign (in that the second harmonic is
the octave of the fundamental, and the third harmaonic is the perfect
fifth) neither would be significant even if they were andible.

Measured at an output of 20-watts per channel into 801, the levels
of the second and fourth-order harmonic distortion components
remained essentially the same, while the levels of the third-order and
fifth-order components dropped down to below =1204B (00001 %),
Additional higher-order harmonic distortion components are now
visible on the graph but thev're all more than 120dE down and many
are more than 130dB down (000034,

Mote that in Graph 3, the noise Hoor of the amplifier has dropped
to be more than 14048 down over the audio band, except for a single
low-frequency component that’s hard against the left vertical of the
graph itself — again likely a 50Hz mains component — that is around
122dB down (0.0000794%:), This is amazingly good performance.

Dyrriven into 400 loads at 20-watts, the lower-order distortion com-
ponents visible on the graph are very similar to those returned when
the amplifier is driving 8.} loads, which is excellent. You can see that
there are more higher-order harmonic distortion components when
driving the lower impedance load, but all are more than 130dB down,
or 0.00003%, where they would be completely inaudible,

Intermodulation distortion (IMD) at an output of one watt is
shown in Graph 3.

OMN TEST

The twin IMD test signals (at 19kHz and 20kHz) are shown to
the right of graph centre. As you can see, there are only two side-
bands, one at 18kHz and the other at 21kHz, the former at -107dB
(00004467 %) and the latter at =108dB (0.0003981%,), There is also
a regenerated difference signal at 1kHz, but this is down at -112dE
(0.0002512%). There are also two harmonics of the regenerated
signal, one at 3kHz, the other at 5kHz, but both are at around -125dB
(0.0000562%:).

Increasing the output power to 20-watts using the same CCIF test
signal, vou can see (Graph 6) that the regenerated 1kHz level has
actually reduced in level somewhat, but the difference is so small it's
in the realms of measurement error. Again, this is an excellent result.
Mote that the use of high-level, high-frequency test signals seems to
have increased the level of the audio band noise floor slightly, so it's
sitting just above —140dB. This is of academic interest only — it will
have no bearing on the sound quality of the amplifier.

As vou'd expect, all of the square waves show artefacts that are di-
rectly caused by the "52'% Class-D) output stage and its switch-mode
power supply. The 100Hz square wave oscillogram at the top of the
page (S0'W1) was measured without a 20kHz low-pass filter and as a
result vou can see the amplifier's high-frequency signal has ‘thick-
ened’ the horizontals. If we zoomed in on this thickening, it would
become a wavy line, showing intermodulation, You can see a slight
overshoot on the leading edge, which usually indicates a non-flat
frequency response above 20KkHz.

SOW2 immediately below it shows the output of the P452 when
it's reproducing a 1kHz square wave, but this time the output has
been filtered by a 20kHz low pass filter (LPF) to remove the high-fre-
quency information, The ringing vou see on the wavetorm is caused
by this filter, so vou should ignore it. You can see that the fltered
square wave is almost exactly what yvou'd expect to see from a
high-gquality Class A/B amplifier.

SOW3 shows exactly the same signal as SOW2, but this time
without the low-pass filter in circuit, so you can see the interference
caused by the Class-I¥ circuitry, this time more signiticant because of
the frequency of the test signal,

SOW4A shows performance with a 10kHz square wave, without a
low-pass filter in circuit, necessarilv because of the high frequency of
the test signal. The very high frequency of the test signal makes the
intermodulation obvious of course, but you can see that the under-
Iving 10kHz waveform is verv good, with a moderately fast rise time,
and only modest overshoot, given the amplifer’s frequency response.

SOWS shows the '52% performance when it's driving a highly
capacitative load, designed to simulate a highly reactive loudspeaker
ithe load is 8101 in parallel with a ZpF capacitor). This was measured
with a low-pass filter in circuit as well, and you can see that it's
almost identical to the waveform measured when the amplifier was
driving the non-inductive resistor, so you can be sure that the March
Audio 452 will drive any loudspeaker.

The March Audio 452 power amplifier draws less than 1-watt
when it's in its standby mode, 50 it would be fine to leave it in stand-
by whenever you're not using it, but [ would recommend that vou
switch it off if vou won't be using it for a week or more (advice that
applies to all audio components, not just the P452). The 452 is very
efficient when it's operating, as you can see for vourself from the tab-
ulated figures, so that most of the time it will be pulling fewer than
d40-watts from your household mains, even at maximum volume.

The March Audio 452 is capable of easily delivering extremely
high power into all loudspeaker loads, has extraordinarily low levels
of noise and distortion, both THD and IMD), a super-flat trequency
response, and the highest damping factor Newport Test Labs has ever
measured. | think | need say no more! 4 Steve Holding
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