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“ A HEXAGONAL BOX OF THUNDER
the best subwoofer available … I had occasional sensations
that my feet were coming off the floor.
Reprinted with permission from
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“For the lowest notes, I could only
feel the sound, not hear it, an
indication of very low distortion.
I don't know what the low frequency
limit is on the cannon shots in the
‘1812 Overture’, but I thought the
air conditioner was going to fall
out of the window.”

”
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INTRODUCTION
Paradigm, renowned manufacturer of
most categories of A/V products, has
released their latest subwoofer line called
the SUB 1 and SUB 2. These two subwoofers are part of their Paradigm
Reference Signature line of speakers and
subs. Both are hexagonal in shape, with
six drivers (8˝ in the SUB 1 and 10˝ in
the SUB 2), having two drivers arranged
vertically on three of the six sides,
alternating sides with drivers and sides
without drivers. They are sealed enclosures,
and both have amplifiers with power
heretofore not seen in any subwoofers.
The SUB 2 amplifier can be powered by
120 V AC or 240 V AC. At 120 V the
amplifier outputs 3,000 watts RMS, and
at 240 V will output a whopping 4,500
watts RMS and 9,000 watts peak. The
SUB 2, reviewed here, weighs 230 pounds.
Its performance is truly magnificent, with
a price tag worthy of its design: Cherry or
Black Ash finishes and a little extra for
the premium Piano Black finish. I had
the Cherry finish for this review.
THE DESIGN
Paradigm set out to design the most
powerful subwoofer possible, within the
constraints of what consumers would be
able to physically place in their home
theaters. In other words, it would be easy
to build a dambusting subwoofer the
size of a refrigerator but to build such a
product that is about the same size as
previous top-of-the line room-shaking
subs, well that is a different issue entirely.

To put things in perspective, the SUB 1
and SUB 2 have been on the drawing
board at Paradigm for years. The amplifier
alone was a 10-year project. The outcome
is a switching amplifier (Class D) that will
produce 9,000 watts peak when powered
by 240 Volts AC. Most consumers will
probably opt to just plug it into their
existing 120 Volt wall receptacle, content
with 3,000 watts RMS. So although I had
a 240-Volt line installed in the lab just to
see what this thing can do (and eventually
I believe we will see more 240-Volt A/V
products), I tested the SUB 2 using a
120 Volt AC line. It cost me $3,600 to do
this, and I suspect this is another reason
why most consumers will just stick with
their 120-Volt lines in their home theaters.
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The second thing Paradigm had to address
were the drivers. How many to put in?
Where to put them? Keeping in mind that
9,000 watts would make the drivers travel
quite a distance forward and backward
(called “excursion”, and in calculations
called “Xmax”), Paradigm knew this meant
that the enclosure would produce tremendous
vibration unless designed in such a way that
vibration was kept to a minimum. Thus was
born the concept of the hexagon. This
would let Paradigm put six drivers into the
enclosure, two each on alternating sides
arranged vertically. In this manner, the forces
on the enclosure of the cones moving in
and out would be cancelled.
As for the drivers themselves, each has a 3˝
voice coil wound in 10 layers. The magnet
structure is more than 25 pounds. As
individual units, each driver weighs about
22 pounds, so 6 x 32 = a very heavy
subwoofer, with just the drivers sitting there
on the table. Add the enclosure and power
amplifier and there you have it: 230 pounds.

“At 15 Hz and 100 dB output with
the PBK microphone 2 meters away,
distortion was less than 2%. That
is a LANDMARK RESULT. But it gets
better. At all measurements up to
50 Hz, 100 dB output, microphone
2 meters away, distortion never
rose above 2% except at 25 Hz,
where it was still only at 2.3%. I
am speechless about these results,
except for the word ‘ASTONISHING’.”
The amplifier panel is on one of the three
sides with no drivers (obviously). Its controls
are simple: Volume, Phase and Low-Pass
Frequency (which can be bypassed by
turning it full clockwise). At the bottom of
the panel you can set the sub to turn on
automatically when it receives any musical
signal or triggered externally (such as the
trigger output from your SSP or receiver
when you turn it on). Shown below are the
control panel (which is near the top of
the sub) and the input panel (which is
near the bottom).

IN USE
I think I improved my cardiovascular fitness
just getting the SUB 2 out of the box. It is
packed upside down, so what you have to
do is open the top of the box and fold the
flaps out of the way then turn the box upside
down keeping the flaps from getting
underneath the box. Then you lift the box
off the subwoofer.

“None of the albums I played could
faze the SUB 2. After all, it responds
down to 7 Hz, which is as low as
any pedal tone on any pipe organ
in the world.”
Moving the sub into place is an experience
in itself, but I managed. At that point, I took
a break so I could get a cold drink and wipe
the perspiration off my face. Then, back
to the lab.
Because the SUB 2 has drivers pointing in
three directions and so as not to color the
test results with corner loading, I performed
the bench tests with the sub sitting about
6 feet away from the nearest two walls. I
put the test microphone 2 meters away from
the subwoofer. Once I was done with the
bench tests, I moved the sub into the left front
corner (and then went back to the kitchen
for a second cold drink).
PARADIGM PERFECT BASS KIT
Music-wise, I pulled out every pipe organ
SACD I had. But before I listened to the
music, I ran Paradigm's Perfect Bass Kit
software program. The kit consists of two
USB cables and a software disc that you
install on your computer. One cable connects
your computer to the included microphone
that has specific calibration files for that
microphone embedded in the software. The
other USB cable connects the subwoofer to
your computer. The USB jack is at the
bottom of the amplifier panel.
Running the program is very simple. On the
rear panel of the subwoofer, set the volume
control to the middle position (12 o'clock),
the cut-off frequency to Bypass, and the
phase dial to 00. Then, put the microphone
on its included stand at listening level
height and point it at the ceiling. Boot the
Perfect Bass Kit program and click “New
Measurement”. This procedure will step you

through the measurements and the minimum
number of positions needed to perform the
calculations is five, so you have to put the
microphone in five different locations as it
prompts you to do. Once the five measurements are complete, the program calculates a
room response curve (EQ) that will generally
satisfy all five locations. You can save the EQ
file, move the sub if you are not quite happy
with the results and do another run. If you
like the first one better, move the sub back
to its original location, run the software and
upload the first EQ file.
The resulting graph for my EQ with the sub
in the front left corner (Fig. 1). The red graph
line is a composite of the response in all five
locations. There is an obvious 50 Hz suck-out,
as well as a peak at about 35 Hz. The blue
line is the “desired” target (i.e. the ideal EQ
curve that the software wants to achieve).
The green line (actually, the default color
is different, but I set it to green so I could
see it better) is the calculated EQ curve that
the software was able to achieve. Note that
this is not the response in each of the five
locations. It is a curve that is “approached” in
each location, but the actual response will
vary slightly in each of those locations. You can
see from the curve below that there is a rolloff below 30 Hz that the software placed in
the EQ. The reason for this is that in some of
the locations, the response rose below 30 Hz.
The second graph (Fig. 2) shows the room
response before EQ, with the sub in its
original location six feet away from the
nearest two walls, and the microphone set
in four different spots. I set the volume in
each microphone location so that 20 Hz was
100 dB. You can see that for three of the four
locations, the response rose significantly
below 30 Hz. All four curves cross the 20 Hz
point at 100 dB, which is where I set that
frequency. The Perfect Bass Kit compensates
for this tendency by rolling off the bass as
its generalized EQ compensation. After I
performed the EQ of the sub in the corner, I
was able to get 110 dB at 20 Hz at a distance
of 20 feet. Note that all the music listening
was done with the SUB 2 plugged into the
240 Volt outlet.
MUSIC
And now on to the music. I tested the SUB 2
with an OPPO BDP-83SE/NuForce universal
player, McIntosh MCD500 SACD player,
Lamm LL1 preamplifier, Anthem D2v SSP,
Classe CA-5200 power amplifier, Carver
Mark IV ribbon speakers, and Final Sound
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electrostatic speakers. Cables were Legenburg,
Emotiva, and Marc Audio. During the
listening, I tweaked the Crossover, Volume
Level control, and Phase so that the deep
bass from the SUB 2 blended with the rest
of the audio system.
None of the albums I played (Johann
Sebastian Bach’s Die Kunst der Fuge,
Academy of St Martin in the Fields,
Tchaikovsky’s 1812 Overture, Erich Kunzel,
Cincinnati Pops Orchestra, Handel’s Organ
Concertos Nos. 1, 2, 3 and 4, Volume 1,
Daniel Chorzempa; Concerta Amsterdam,
Japp Schroder) could faze the SUB 2. After
all, it responds down to 7 Hz, which is as
low as any pedal tone on any pipe organ in
the world. For the lowest notes, I could only
feel the sound, not hear it, an indication of
very low distortion. I don't know what the
low frequency limit is on the cannon shots
in the 1812 Overture, but I thought the
air conditioner was going to fall out of
the window.
With my standard CD test track, Copland's
“Fanfare for the Common Man” (Telarc), I
listened to the huge bass drum that pounds
away throughout the composition, and my
Carver Mark IV ribbon speakers have four
12˝ woofers in each speaker. They deliver
excellent bass, but when I added the SUB 2
using a low-pass setting of 40 Hz it was
obvious that the lowest octave improved
significantly.

loosen the cobwebs in the corners of your
home theater. Although the SUB 2 delivered
stunning deep bass, I put my hand on the
enclosure and could feel almost nothing.
That is due to the clever placement of the
drivers so that their motion cancels out
enclosure vibration.
The attack scene in the movie Pearl Harbor
is one I always use to demonstrate my home
theater to visitors, nothwithstanding the poor
acting (I think Ben Affleck is trying to switch
over to directing). And with the amazing
SUB 2 I had occasional sensations that my
feet were coming off the floor. The SUB 2 is
a hexagonal box of thunder. The punch and
slam of 50 caliber machine guns, combined
with the rumble of bomb explosions made
me feel some sympathy for those Navy
men and women caught in the melee of
December 7th, 1941.

meters away, distortion never rose above
2% except at 25 Hz, where it was still only
at 2.3%. I am speechless about these results,
except for the word “astonishing”.
CONCLUSIONS
Paradigm has achieved their goal of
designing the best subwoofer available on
the market to date. I know there are some
other manufacturers out there working on
similar products. But for now, the SUB 2 is
in position, ready and willing to take on all
challengers.

“Paradigm has achieved their goal
of designing the best subwoofer
available on the market … SUB 2
is in position, ready and willing to
take on all challengers.”

“The attack scene in the movie
‘Pearl Harbor’ is one I always use
to demonstrate my home theater —
with the amazing SUB 2, I had
occasional sensations that my feet
were coming off the floor … SUB 2
is a hexagonal box of thunder. …
the punch and slam of 50 caliber
machine guns, combined with the
rumble of bomb explosions made me
feel some sympathy for those Navy
men and women caught in the melee
of December 7th, 1941.”

“’Die Hard’ has all the action any fan
could desire and plenty of firepower
to loosen the cobwebs in the corners
of your home theater. Although the
SUB 2 delivered stunning deep bass,
I put my hand on the enclosure and
could feel almost nothing. That is
due to the clever placement of the
drivers so that their motion cancels
out enclosure vibration.”

ON THE BENCH
I ran the bench tests (Figs. 3a-3f) with the
sub six feet away from the nearest walls, and
at 120 volts AC supply, since most consumers
are likely to use it plugged into their standard
120 volt AC socket. I also ran these tests
before EQ'ing the sub with the Paradigm
Perfect Bass Kit.

AND FOR MOVIES …
This movie, Die Hard made Bruce Willis
a star and John McTiernan is one of my
favorite directors. It has all the action any
fan could desire and plenty of firepower to

At 15 Hz (Fig. 3a) and 100 dB output with
the micro- phone 2 meters away, distortion
was less than 2%. That is a landmark result.
But it gets better. At all measurements up
to 50 Hz, 100 dB output, microphone 2
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