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Two way bookshelf speaker

This CA 620 is the most cost effective 6” model based on MOREL drive units we can think of.
Despite the choice of the most common tweeter, basic quality MUNDORF crossover
components and simple cabinet structure it appeared to posess a true “MOREL” behaviour.
With this model we surprise a lot of people, knowing that this one is only the beginning of a
line of speakers only increasing in quality. Yet, don’t be mistaken; this CA 620 will bring a lot of
builing and listening pleasure to a wide range of audiophile builders and listeners.
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Tweeter: MOREL CAT 298
Woofer: MOREL CAW 638
Freq.range: 60-20.000 Hz
Efficiency: 87dB

Nominal load: 80Wrms
Impedance: 8 ohm

Crossover: 6/6dB serial

Crossoverpoint: 2000Hz
Principle: 2-way, sealed

Design:

Louis Timmers
may 2010
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Introduction

With the introduction at CES 2008 of a wide new range of MOREL drive units, it finally became

possible to design a wide range of modern speakers. We took the challenge and this CA 620 is our
mostcost ef fective answer using a 6”woofer, bee
quality speaker. It should become a well known and often built DIY starters model, so price

needed to be acceptable low. Only time will tell if we succeeded.

Weonl y use six panels and a rib inside to str
woofer in an alu diecast open basket is assisted by the most cost effective 28mm softdome

tweeter available. In order to keep the costs down, we also decided for most elementary

crossover components in a simple 6/6dB serial crossover. Due to the few components this is not
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only quit cheap, but has also a very linear phase behaviour which is noticed at once while
listening to this model. We choose a crossing point at 2000Hz.. The enclosure is calculated at 9,5
liter, resulting in a Q of the ideal 0,707. If you can spare some money it deserves some better
components and terminal we used.

As said: a nice model to start your DIY hobby.

The units

For the wooferweusetheon | vy avail abl e MORELMGUHast si o Adeane:
the CAW 638, beeing the successor of the well known

MW-166 and MW-168. With the new diecast aluminium

Uniflow basket the unit breeths a lot better as the

former models with steel baskets did. These former

models only left little room to breeth after mounted in a

baffle.

The new unit shows even it’
see the voicecoil due to the External Voice Coil (EVC)

principle, where the magnets are
mounted inside the gigantic
75mm aluminium Hexatech coil
with hexagonal wire. The
produced heat is moving away
from the inner magnet system,
with the result that it hardly ever
will compress the sound. Small
holes in the former even cause
an air flow through the open
pole center to increase cooling.

Al l new MOREL woofers use parameters to meet
designs with it. The CAW 638 is calculated for a sealed enclosure of 9,5 liter, as this CA 620 does.

The woofer parameters are choosen very smart, since you can also use it in a 22 liter vented

cabinet, as we do in our CA 624 and CA 625.

The tweeter CAT 298 is a modified MDT-29, the most
cost effective MOREL tweeter. Times change and
finally it is in the international used @ 104mm. By the
way, also the successors of the well known MDT-30
(CAT 308),MDT-32s (CAT328-104), MDT-33 (ET 338-
104) and Supreme tweeter (ST 1048) are available in
this size now.

Through the fine silk 28mm handcoated dome you
can see the effective damping.. This model is the only
one having a copper coil instead of the Hexatech cail,
resulting a some more heavy moving mass and some
lower load capacity. It is running from 1600 Hz up,
without any serious spikes and dips. Due to the new
designed faceplate the off-axis response increased
compared to the former model MDT-29.
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The cabinet

With a wdth of 20cm and a heightof324cm t hi s design finds it’s p
stand, even in smaller | i vi gdadenhwnberis . iAl g ei n
width/height of the baffle, location of the units and shape of the inner rib.

The 22mm MDFT side and top/bottom panel are angled 459, so they fit perfectly without visible

sides of MDF. The 22mm MDFT baffle is milled on both sides. At the back we milled it 4/22mm all

around. This way the side panels can be positioned quite easy without slipping while the glue is

drying. At the frontside both units are sunk for a clean look. The edges can be rounded with a

fraise or angled by 452 as in our prototype picture and the panels we supply. Be careful with that,

because there will only be about 2-3 millimeters left on both sides of the woofer.

The backpanel holds the sunk goldplated, but basic, terminal and crossover components for easy
assembling. We supply our kits with thermal and mechanical stressfree mounting help.

Drawings are only available together with our kits.

The damping

Basically due to costs we decided to use Dacron mats only. Fill more or less depending your
demands and experiences.

Of course you could experiment with other materials like our unigue TWARON Angel Hair.

The crossover
Our designer has the opinion that in combination with MOREL units most simple crossovers bring

the best musical results. We momgburdesigpsust | i s
Bringing perfect graphs, too often the sound becomes dull, somet hing we don’t
He used a simple 6/6dB crossover and to increase phase linearity even more, it became a serial

crossover. For a correct functioning this type of crossover mus t “see” a fIl at i mp

woofer and tweeter circuits. To gain this we added some circuits parallel to the woofer (C4/R1)
and the tweeter (R5/C6), preventing rise of impedantie with frequency. Besides that a circuit
(R4/L2/C5) counteracts the tweeter behaviour around the resonance frequency of 900Hz.
Resistors R2/R3 bring down tweeter efficiency to the level of the woofer, beiing 87dB. The 6/6dB
(L1, resp. C1) filter is crossed at 2000Hz.

For proper functioning the graphs of impedance and acoustic level curves of the units must cross

at the same frequency as it appears in many trial and errors. This is the basic reason why this
crossover is hardly used, since with just *“t
to much time in designing. Therefore we made our own software, where we enter all driver

parameters and all crossover parts values and try to find a crossing point bringing best results for

the purpose. The value of L1 is set first, since we need to use the E12 range, while we can add a

small capacitor (C2) to the basic HP capacitor C1. Even then we cannot get it exactly right, so we

alter the compensation networks a bit to get it right. Practice showed that our software works

right. More about this subject and how we do it is on our website.
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NOTE: connect outside leads of coils to minus to minimise RF-interference
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Note:

Theoretically a first order crossover causes a slightly downward soundlobe around the crossing
frequency. If you put it in a cabinet or on a bookshelf, position will be above your head. In that
case it is just perfect.

Putting the speakers on a stand you could alter the design a bit. There are two possibilities to
make it perfect. First one is not milling the woofer, resulting in 6mm more forwarded acoustical
center of the woofer and so raising the center lobe. The second one is to put the cabinet up side
down, so the tweeter below the woofer as we do in our CA 624 model. All three options will be
satisfactory in practical life.

ELTIM CA 620:
Units + screws + damping + crossover components + PCB + int. wiring €263,-
Milled MDFT 22mm panels € 70,-

All prices are per speaker, 19% VAT included.

Kits and components can be ordered at our dealers or in our webshop

Commercial use andfopublishingour designs irany way is prohibited.

Copyrights and distribution:

ELTIM audio BV
Eenrumerweg 5

NL-9961 PC Mensingeweer
T +31 595 491748

F +31 595 491946

E info@eltim.eu

Designer:

Louis Timmers
September 2009
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