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AR3a SUPER- MOD DEVELOPMENT

May 2007 By Carl Richard

For the past few years | have been interested in trying to improve on the sound

from the classic Acoustic Research model 3a loudspeaker. My website
www.classicloudspeakerservices.com already offers crossover upgrade kits . New,

MPP caps and the option of new, industrial grade non -corro ding rheostats have

been available forsometime . What 6s driven me to this quest
of music cou pled with the desire to get the most  out of this classic loudspeaker

from modern recordings that are much more rev
& 700s.

Personally, | understand completely why the vast majority of 3a
owners wish to preserve and restore the
condition. They have great value in that state.

However, | coul dndét help but wonder about the
After all, they have the daunting task of reproducing over 95% of the listenable

audio frequency spectrum. They were a wonderf ul, innovative advance in speaker

technology during their time of development. The dome tweeter, in particular, had

one of the best dispersion characteristics ever. It was a wonderful match for the

designerds intended placement of the 3a flu
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Do these drivers perform as well and sound the same as they did over 40 years
ago? |1 d6m not sure anybody can tel/l now based
listening to them that long ago.

Many-many years have passed since those drivers were manufacture d. In the
interim, there have undoubtedly been improvements in  materials and construction.
AR discussion posts in the classic speaker pages have also revealed the % inch
domeds frailty with age. It has been reported
had deteriorated. Midrange cone drivers have been significantly improved upon as
well.

| t 8ds al so waeadoustic kuspengion bask sound from those original Alnico
and ceramic magnet drivers is revered by most, if not all 3a owners. Thus, |
concluded that perhaps | should focus on  finding some modern, cost -effective
drivers to replace the tweeter and midrange.

Another design objective was to improve the impedance load on amps so huge
power requirement were not essential.


http://www.classicloudspeakerservices.com/
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Page 2, the journey begins with driver selection:

Atfirs t, | began to evaluate the classic Vifa line of tweeters and mids. They are

well made and had beenacost-ef f ecti ve choice of many DI Y®drs
for quite some time. Subsequently, | learned that Vifa had been acquired by

Tymphany audio and in th e process, much of the original Vifa line had been

abandoned. Since | wanted to offer the mod on my website for the next few years,

| felt I had to turn to other manufacturers in the hope they continue in business

for that period. | looked briefly at Scans peak. They make excellent but very

expensive drivers dper haps the best obtainable by DI Yar
compromi sed mod but, not cost effective consi
would be willing to spend on i mproving their

| deci ded to look at Seas offerings. They are also a very well regarded
manufacturer of drivers and are in a price range similar to Vifa. After some
research, | decided upon a nominal 8 ohm, 27 mm dome tweeter and 5 inch coated
midrange cone driver. Checking on their respective flange sizes, it quickly became
clear an adapter plate would have to be constructed to mount the tweeter. The
Seas mid | chose fit exactly into the existing routed, flange hole.

Below are two photos. One shows the Seas tweeter and MDF ada pter plate |
fabricated. The other shows the two drivers installed in my prototype.

| decided early on to modify only one of my two 3a speakers (ser. #49293 &
49358). Thus | would have a 6controld to make
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Page 3, crossover design and development:

It was clear to me early on that retention of
choice to continue with in light of the relatively higher efficiency of the Seas

tweeter and midr ange drivers. Using BassBox Crossover-Pro software , | roughed

out a design and constructed a breadboard mockup. Woofer to mid crossover point

was chosen to be in the 200 -300 Hz range and about 10 times that for the mid to

tweeter xover. It was mounted on a shelf and attached to the back of my
Oprototyped speaker. Wires from each of the 3
holes left from re moval of the original rheostats

Here are some photos of the crossover and the myriad of patch cables used to
tweak components and sub -circuits. The left photo shows the original crossover.

The right photo shows a later version with side mounted rheostats.

Below is the schematic | ended up with. Below is the result of an impedance and
Woofer is 1 * order. electrical phase test on Super -Mod.
Mid and tweeter are 2 " order. Red is impedance, blue is phase angle
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Page 4. A little more crossover stuff and speaker assembly and testing.

Here is the result of two impedance and electrical phase tests run on the control
speaker @ slightly different pot settings.
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Comparing the Mod chart on the previous page with the control charts above, the following
observation are made:

1. Impedance range on control is 4 -10 ohms
2. Impedance range on the Mod is 5.9 -11.5 ohms
3. Total phase angle range on control is in the 40 -48 degree range

4. Total phase angle range on Mod is 37 degrees

Conclusion:
Contr ol speakerds i mpedance and pharsaeguently,the mor e v a
mod wi | | pl ace | ess stress on the power amplifier

average impedance will help reduce the overall power needs of the amplifier .

MIDRANGE ASSEMBLY

The Seas midrange has an open back design and thus a small ( 2 liter) sealed chamber must

be installed inside the speaker cabinet behind where it is normally installed. Photos below

show how the chamber can be installed with aremovable ,t hr eaded rod and woode:i
p | a Naed midrange chamber polyester stuffing in right photo.
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Page 5. Crossover installation, ¢ onnector scheme and speaker performance tests

Additional photos follow of the assembly of the crossover into the mod.

1% order woofer cvil & connectors Crossover board at left, new rheostats
at right. Wires over length on purpose

The two photos below show the newly installed heavy duty gold finished
connectors. At left is standard single wire attachment with jumper plate installed

At right, the jumper plate is removed and speaker is now capable of bi -wiring or bi -
amping.

Note sealing of original connector holes with moldable black putty | normally
use for sealing woofer flanges.



