A Flexible Subwoater Amplitier, Part 3

After discussing the theoretical and practical aspects of the circuitry in

the first two parts of this series, It's time to put it all together and build By Rudy Godmaire

the subwoofer amp.

n my opinion, having the leisure to

produce something of your own is

one of the most rewarding aspects

of this hobby. Even with a lim-
ited set of tools, you can build a piece of
equipment to be proud of.

When 1 started to design this cab-
inet, I decided to build a low-profile
amp because my space was quite limited.
This particularity turned out to be an PHOTO 1: The subwoofer amp.
advantage from an aesthetic perspec-

tive because low-
profile ampli-
fiers are usually
rather elegant. I
also wanted to
integrate various
materials to give
it a unique per-
sonality. Photo 1
shows the com-
pleted subwoofer
amp.

MAKING THE
CABINET

The first thing
you must do is
to prepare the
steel chassis by
perforating all
holes (round and =
square); finish- Power Trdnstormer
ing them with !

Ventilation

1
the appropriate i ©)
mill files; sand- 6
ing the inside : b _ (e :
and bottom of L TS S Eiiy ERIEEAR D T
the chassis with . Y
automotive-type > A 2w 2%
sandpaper; and, -
finally, cleanin ’ f
all sui,faces Witlgl IEJ
a damp cloth to FIGURE 1: Layout of the components inside the chassis. (Red Dots: standoff holes = 3/14” drill bit. Green Dot: transformer
remove all par- hole = 5/14” drill bit. Blue Dots: ventilation holes = 3/g” drill bit.)
ticles.
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For this project, I used a Hammond : glued to the chassis with “no nail” glue. | covered. You must leave a section of 43"
steel chassis measuring 127 x 17" x 2. | Though I used plywood, HDF would be : free in the middle to install the power
Figures 1 and 2 give you all the infor- | an excellent alternative here, if not better. | amp module directly to the chassis.
mation you need to prepare the chas- Note that the rear face is not completely The dimensions of the panels are as

sis, while Fig. 3
shows the cover
plate with its
ventilation holes.
Among my per-
sonal set of best
practices, I al-
ways draw and
print templates
and temporar-
ily stick them to
the chassis. This
helps me achieve
accurate results
when drilling or
punching holes.
The cabinet
is made of vari-
ous materials
that combine
harmoniously. I
covered all sides
of the chassis
with %4~ thick
plywood that I

Front View

Center

' ' i !

Piywood
rocwe of

AMPLIMO A120

Rear View

* Must be odiusted to
the typa of binding posts

FIGURE 2: Layout of the components front and rear faces. (Purple cutout: rocker switch =1 1/4” x 1”. Orange cutout: AC
receptacle =11/1¢” x 1 1/4”. Red dots: AC receptacle holes = 3/14” drill bit. Green dot: LED hole = 5/14” drill bit. Blue dots:
panel bearing and binding post holes = 3/g” drill bit. Yellow dots: RCA holes 7/14” drill bit.
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follows:
* Front panel: 2” x 17%" x %4~
* Side panels: 27 x 12 x 14~
* Rear panels: 2" x 6 %" x %4~

These are approximate dimensions

. to ensure a perfect fit with your steel !
. chassis.

assembly. Figure 2 and Photo 2 indicate

Black dots (99 ventilation holes) = 1/8" drill bit
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THE LEGEND LIVES ON!

Visit us at:

www.dynakitparts.com

973-340-1695 » CLIFTON, NJ USA
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how to proceed. If you look closely at the

i photo, you'll notice that the IEC con-
¢ Depending on the RCA connec-
tors and binding posts you use, you will
. probably need to groove the plywood, or :
- even cut out a section, to ensure proper
that might require some adjustment

nector is next to the amplifier module.
This is a design flaw because the mains
AC wires should not be so close to the

© sensitive circuitry. I needed to shield the
: AC wires from the IEC connector to
- the primary of the transformer in order

to avoid hum induction in the circuitry. I
corrected all this in Fig. 2 by placing the
IEC connector in the corner of the amp
as it should be.

After cutting your panels to length,
apply the veneer, beginning with the
outside and then the bottom and top
edges. I chose an exotic veneer called

PHOTO 3: Closeup of the pickguard.

PHOTO 4:
Closeup of a
corner.

PHOTO 5: EAR
isolation foot
installed under
a corner.




15 DAYS FOR A PERFECT FINISH!

M Day 1: Apply two coats of Waterbase
Brushing Varnish with a brush. If you
intend to varnish your cabinet with a
spray gun, use the Waterbase Spray-
ing Lacquer. Follow the manufacturer’s
instructions, especially for the time re-
quired before recoating.

M Day 2: Gently sand the cabinet with
600-grit sandpaper (waterproof type)
and some water. Make sure you do not
reach the veneer. The objective here is
to provide good adherence for the next
coat. Clean the cabinet with a damp
lint-free cloth. Apply two more coats of
water-base varnish.

Bl Day 3: Same procedure as in Day 2.
B Day 4: Gently sand the cabinet suc-
cessively with 320-, 400-, and 600-grit
sandpaper and some water. Your objec-
tive is to progressively level the surfaces
of the cabinet (to help me with this task,
I made myself a small sanding block
with a piece of wood 17 x 2” x %4, under
which I glued a piece of %4” thick liege).
You should not attempt to complete-
ly level the surfaces now, because you
might reach the veneer in some places.
Clean the cabinet with a damp lint-free
cloth. Apply two more coats of water-
base varnish.

M Day 5: Repeat the same procedure as
in Day 4.

B Day 6: Repeat the same procedure
as in Day 5. When sanding the cabinet,
your objective is to get perfectly level
surfaces.

B Day 7: Gently sand the cabinet suc-
cessively with 600-, 800-, and 1200-
grit sandpaper and some water. Again,
the end result should be perfectly level.
After the 1200-grit sanding, the water-
base varnish should be slightly shiny.
Apply the last coat with the utmost care.
M Days 8 to 14: Put aside the cabinet to
let the varnish harden.

B Day 15: This last step will provide
the ultimate finish. Using a medium
compound, gently buff the entire sur-
face following the recommendations of
the manufacturer. For best results, use a
foam polishing pad with a drill. You may
also repeat the same procedure with a
fine compound and another foam pol-
ishing pad. This will virtually eliminate
any tiny scratches. Using the swirl re-
mover, polish the varnish with a soft
cloth. Voila! Your cabinet now has an
outstanding finish! W

© Anigre Figured, which is a beautiful, pale
- wood offering gorgeous grain patterns
. that resemble waves. The paleness of the
veneer was important to me because I
" intended to stain it to match the colors
ofa vintage-style pickguard I wanted to
put on the front panel. Photo 3 shows a :

closer look at the harmony between the
tinted veneer and the pickguard.

Gluing the panels to the chassis is an
easy task but requires some thought be-

. you first screw your cover plate in place,
- then apply some glue to the inside of

your panels and place them in their final

position. Carefully align the top of the

panels with the cover plate, secure them

Cin place with masking tape and make

sure everything is square, vertically and
horizontally. Having the surrounding

panels and the cover plate flush with

each other will give a professional touch

: to your work.
forehand. You must align the cover plate :
. and top edges of the panels to make sure
everything will end up flush when you
. finish the cabinet. I recommend that

Once the glue has dried, perforate the

wood everywhere there is a hole in the

: chassis. Be careful not to damage the
¢ delicate veneer. It is also a good idea to

JANTZEN AUDIO DENMARK

- Great expectations! -

Standard Cap

Primus Silver Cap

‘ Jantzen Audio l‘Deumart:
Jantsl

Superior Cap

Our new Z-cap series have been blind tested by a number of serious audiophiles,

and this is their opinion:

Jantzen Audio Z - Standard Caps are fast, smooth, detailed and less grainy compa-
red to similar competitor Caps on the world market.

Jantzen Audio Z - Superior Caps are absolutely high-end components, delivering a natural,
almost holographic soundstage. Even the finest nuances can be heard.

Jantzen Audio Z - Primus Silver Cap is a phenomenon: it has as a sonic base all the good
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optimized and persistent per-
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TABLE 1: FINISHING MATERIAL.

Onefourth o
don p&
Component/ remove § ]
Quantity Description Supplier Part no. Panch s o5
1 sheet (1" x 8”)  Anigre figured veneer Ihh l
1 sheet vintage style pickguard SM #4417
3 hottles liquid stains (red mahogany, Corner
black, vintage amber) SM #5032, 5040,

5030
1 pint Waterbase Spraying Lacquer SM #5566 or #5570 # Veneered
1 can polishing compound - medium* SM #1202 panel
1 bottle swirl remover SM #1204 (\Eg& &
1 foam polishing pad SM #3414 <« -
1 spray paint can, black, high gloss  Ihh
1 spray paint can, black, textured  |hh FIGURE 4: Preparing and assembling a corner.

Ihh: Local home hardware
SM: Stewart-MacDonald (800-848-2273)

protect the veneer with masking tape

before you glue the panels. This will |

shield it from the excess glue that will be
squeezed out.

You must now assemble the corners. :
Mine were made out of a wood pole of :

1%~ diameter. The first thing to do is
to apply veneer around the pole. Then,

using a bench saw, cut out one-fourth :
of the pole (Fig. 4). After that, cut four

identical sections of 27, the same height
as the bare plywood panels.

Veneer the top and bottom of the cor- :

ners only after you glue them in place.
This methodology allows you to hide
the joints of the panels. Again, it is a

good idea to try to protect the veneer :

where the glue might be squeezed out.
When you glue the corners in place, do

not forget to allow for the thickness of :
the bottom and top veneers that will be

positioned later on. Use masking tape
to secure the corners and let the glue dry.

When the cabinet is ready, apply ve-

neer to the bottom and top sections of
the corners. Using a remaining section
of the veneered pole, draw eight circles

on a piece of veneer and cut them out.

Before you glue them in place, you will
need to remove a small section of the
veneer that covers the top and bottom

edges of the panels to allow the round

piece to fit perfectly. Figure 5 and Photo
4 show the final result.

The last step is to sand the veneered :
cabinet very gently starting with 320- !

grit sandpaper and finishing with 600

grit. When completed, clean the veneer

with a lint-free cloth and some turpen- :

tine. You are ready for finishing.

FINISHING THE CABINET

I finished my cabinet by applying over
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Veneered

cut Hammond
¢ ten coats of shel- Cover Plate
lac. My father, who
makes stringed
instruments as a ' w—
hobby, thought my cut
technique similar
to that used by lu- FIGURE 5: Top view of a completed corner.
thiers when they
TABLE 2: SUBWOOFER AMP PARTS LIST.
Component/
Quantity Description Manufacturer Supplier Part Number
4 completed PCBs (see part 2)
C14-15,C18-19  4700uF/80V capacitors Elna Cerafine PC NOS*
C16, 20 100LF/100V capacitors Elna Cerafine WL ROA104
C17, 21 0.1uF/100V capacitors Wima MKP-10 WL WM209
S1 AP3T rotary switch C&K DK CKC7007-ND
83 DPDT toggle switch C&K DK CKN1035-ND
S4 10A/125V rocker switch C&K DK CKC2014-ND
P3 10kQ) stereo potentiometer Noble Mp**
D5 LED with hardware Lumex DK 67-1163-ND
21 1.6A time-delay fuse (GDC) Busemann DK 283-2275ND
1 power transformer Amplimo or Plitron 58019/057019201
1 120W amp module (A120) Amplimo AorP A120
1 loudspeaker relay Amplimo AorP LRZ
3 RCA connectors WBT PC WBT-53445
1 pair of hinding posts WBT PC WBT-55244
1 AC receptacle with fuseholder Qualtek DK 0201-ND
1 power cord Qualtek DK Q15-ND
10" hookup wire - 19 AWG (red/black) Kimber PC KIMBER-51905,/51906
10° hookup wire - 16AWG (red/black) Welborne Labs TR16/TBLK16
2 hookup wire - 23.5 AWG Cardas PC CARDAS-51900
1 steel chassis 17" x 12" x 2~ Hammond ES 1441-34 or 1441-34BL3
1 steel cover plate 177 x 12” Hammond ES 1431-34 or 1431-34BL3
3 knobs 34" gloss black, beveled face AES KNO SL94 SML
3 shaft extenders ('4” diameter) local supplier
4 E-AR isolation feet (17) E-AR MP**
3 panel bearings for 4" shaft Keystone ES 19
n 14" 6-32 standoffs Keystone DK 1952K-ND
2 %" 6-32 hinged standoffs Keystone DK 353K-ND
13 14" 6-32 slotted screws building fasteners DK H154-ND
4 6-32 hex nuts building fasteners DK H220-ND
Digi-Key: www.digi-key.com
Michael Percy: www.percyaudio.com
Parts Connexion: www.partsconnexion.com
Welborne Labs: www.welbornelabs.com
Electro-Sonic: WWW.g-Sonic.com

Audio Electronic Supply:  www.audioelectronicsupply.com

* May be replaced with 4700(1F/63V capacitor. | recommend the excellent Nichicon KG Gold Tune. See Percy Audio.
** Michael Percy does not use part numbers. Consult his catalog for more details.
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make violins. Though the
end result is superb, I be-
lieve you should use water-
based varnish, which I use
in all my projects. The fin-
ish is more resistant and
equally beautiful, but will
not make the amp sound
any different.

Following this project,
I developed my own tech-
nique that I now use when
I finish a cabinet. This

procedure, summarized in

the sidebar, provides ex-
- dry, install the four rub-

ceptional and consistent
results. I am confident you
will reach the same results
if you follow this protocol.
Table 1 is a description of
the recommended finish-
ing materials.

Prior to the application
of varnish, you must decide
whether or not to tint the

veneer. This is a matter of

preference. As mentioned
earlier, I stained my cabinet
to match the nuances of a
vintage-style pickguard 1
put on the front face of the
amplifier. Experimentation
led to the development of
my personal recipe com-
posed of three different
colors of liquid stains: red
mahogany, black, and vin-
tage amber. I diluted these
in methyl hydrate and ap-
plied them to the veneer
with a lint-free cloth. Fol-
lowing this step, I applied
the shellac using a tech-
nique similar to that de-
scribed in my protocol.

To complete the aesthet-
ic part, I spray-painted the
cover plate, the inside, and
the bottom of the chassis.
After I perforated the 99

suggested in Fig. 3, I re-
moved the original paint
from the Hammond cover
plate using a paint remover
solution. I then sanded it
with 600-grit sandpaper

(automotive type), cleaned

it with a solvent and a
lint-free cloth, and spray-

. painted it with five thin
: coats of high-gloss black

paint. I spray-painted the
inside and the bottom of
the chassis with a textured
black paint. Three coats
were sufficient to produce
a good finish. Of course,
you must completely cover
the varnished veneer with
masking tape prior to this
task.

As soon as the paint is

ber feet. I prefer the small
EAR isolation feet, which
are efficient, inexpensive,
and fit nicely under the
corners. Photo 5 shows
one corner completed.

The very last finishing
touch concerns the pick-
guard. As shown in Fig.
2 and Photo 1, I applied

a piece of 1%” x 14%” of
vintage-style pickguard to

the front face of the am-
plifier. To enhance its pat-
terns, I attached the pick-
guard to gold paper using
a thin adhesive sheet made
by 3M. I let the gold paper
exceed the pickguard by
about V16" all around it to
further enhance the effect.

- To avoid the production
- of bubbles, stick the gold
. paper to the front panel by

“rolling it” from one end
to the other. Careful align-
ment will guarantee satis-
fying results.

Note that you can install
the three panel bearings
under or over the pick-
guard. In my case, I chose
to install them under the

. pickguard.
holes of the cover plate as :

- ASSEMBLING THE

SUBWOOFER AMP
The last part of the project

includes no unique proce-
dure, so there should not
be any problem for the

DIYer having a minimum

MCap® RXF (Radial Xtra Flat)

Ultimate edgewise winding geometry for

« extremely short, low-loss signal transmission,
« extremely reduced residual-resistance (ESR),
» remarkable low residual-inductivity (ESL).
Polypropylene capacitor-foil, alu metallized.
Grouted winding against microphonic effects.
Massive connection endplates.

* MCap® Supreme - unique induc-
tion-free winding technology speaks
for itselfs and these caps!

* Foil coils made from copper or
silver or silver/gold - The foil coil
is most physically ideal coil type.
With their excellent electrical and
mechanical properties, the foil coils
aid in the reproduction of music,
making it clearly more dynamic and
faithful to detail overall.

» TubeCap® - high voltage MKP -
compact as an electrolytic capaci-
tor, as fast and voltage proof as a
film capacitor. Due to its consider-
able low ESR and lower residual
inductivity the TubeCap® contribu-
tes to a finer, livelier sound. Advan-
ced no drying out and selfhealing
properties.

* MLytic® HV - These electrolytic
capacitors have been developed
especially for the requirements of
tube amplifiers. In addition to the
utilisation in new developments,
they are also outstandingly suit-
able for repairs and tuning of
existing amplifiers.

Recommended US Dealer

MADISOUND SPEAKER COMPONENTS
www.madisound.com

Exclusive Canadian Distributor
AUDIYO INC.

See more audio innovations on

www.mundorf.com www.audiyo.com
z_:md subscribe for our newsletter Exclusive Australian Distributor
info@mundorf.com SOUNDLABS GROUP PTY LTM

OEM and dealer inquiries invited

www.soundlabsgroup.com.au
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BK-16 Kit

Madisound is pleased to offer the BK-16
folded horn Kkit.

A - N O

We have chosen the Fostex FF165K 6.5"
full range for use in the BK-16 cabinet. The
FF165K has a Kenaf fiber cone, inverted
foam surround and aluminum dust cap.

The FF165K is run full range with a
frequency response out to 15kHz. The
T90A super tweeter has been added to
cover the upper frequencies. The T90A is a
top-mount horn
tweeter with an
Alnico magnet.
The tweeter is
rolled off on the
low end with a
Fostex Tin &
Copper foil
capacitor. The
system
frequency response is 55Hz to 35kHz at
95dB.

The BK-16 cabinet is made from Baltic
Birch plywood and is sold flat,
unassembled, unsanded and unfinished.
Cabinet dimensions are 9.75" W x 14.75" D
x 29" T.

The kit includes:

® Pair of Cabinets - Flat
® Pair of FF165K - full range
® Pair of T90A - horn tweeter
Pair of DB-Cup - Input cup
Pair of Crossovers
Nordost 2-Flat wire for tweeter
Instructions
Kit Price: $635.00 /pair
Parts without cabinets: $439.00 /pair
Cabinets only: $98.00 each

11 MADISOUND SPEAKER COMPONENTS, INC.
8608 UNIVERSITY GREEN
P.O. BOX 44283

MADISON, WI 53744-4283 U.S.A.
TEL: 608-831-3433 FAX: 608-831-3771
e-mail: info@madisound.com
Web Page: http:/www.madisound.com
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¢ to find and quite
. expensive. You may
. wish to make your
own as I did. Using
- a small Hammond
plastic box, I sim-
¢ ply cut out the part
. I needed. As shown
¢ in Fig. 6, you can
L extract

PHOTO 6: Inside view
of the subwoofer amp.

of experience. All you must do is assem- !
ble all the components as shown in Figs. :

1 and 2 and Table 2. The final result

should look like Photo 6. Also refer to

the figures of Part 1 to realize the proper

connections between the components.
In addition, you need to pay particular

attention to the installation of the fol-

© lowing components:

* the source selector S5

* the volume control Py,

* the phase inverter switch S
* the loudspeaker relay;

* and, finally, the chassis wires.

mounting brackets from a single box, all
customized to meet my specific require-
ments. I stuck my mounting brackets to
the chassis with double-sided adhesive,
which is strong enough for this task,

: but you could also screw the mounting
¢ brackets to the chassis.

Photo 7 shows the phase inverter

- switch S; of my subwoofer amp. I placed
¢ this switch close to the binding posts for

maximum convenience and short wiring.

" Tuseda three-pole double-throw switch,

which I had on hand and found it eas-

© ler to cross-connect the pins together.
¢ A double-pole double-throw switch is

¢ all you need, however. In this photo,

The source se-
lector S; and the
volume control
P; each require a

Second step: cut here

v

r“_

separate mount-

ing bracket. This \ \
kind of hardware is First step:
. difficul cut here
sometimes difficult _
S

many

Third step:
drill holes at the
appropriate height

FIGURE 6: Making six mounting
brackets from a Hammond
plastic box.

www.audioXpress.com



TABLE 3: WIRE GAUGES AND THEIR USES.
AWG Application

16 From the LSP pin of the Amplimo A120 to S3

From 83 to the ground point of PCB #4

From 83 to the binding posts

From C14-17 to V1+/V1- of PCB #3

From V1+/V1- of PCB #3 to the Amplimo A120

From C14-17 to the ground point of PCB #4

From the ground planes of PCB #1 and #2 to the ground point of PCB #4
To extend the mains AC leads of the power transformer

Note: The mains AC leads have been twisted and shielded to prevent humming.
From the RCA connectors to S1 and from S1 to PCB #1

Between PCB #1 and PCB #2

From PCB #1 to P3 and from P3 to the IN pin of the Amplimo A120

Note: Shielded interconnect cable, see text.

19 All other wires

55

you can also see

relay positioned
next to the Am-
plimo A120. The
relay is delivered
with double-sided
adhesive that fa-
cilitates its instal-
lation within the
chassis.

Finally, Table 3
describes the wire
gauges I used to
interconnect the
components. As
I mentioned in
Part 2, the use of
shielded wires in
the signal path had
a noticeable con-
tribution by fur-
ther reducing the

noise from 1.6mV
down to 1.0mV
at full level. To

perform this task,

. PCBs.

level of hum and :

. I used a Cardas interconnect shielded

the loudspeaker

wire, which offers a pair of conductors
that were very convenient to intercon-
nect the RCA connectors to S; and §,

. to PCB #1. For the other signal wire

© connections, I needed only one con-

ductor. It is important to mention that
the drain wires must be soldered to the

- ground plane of PCB #1 to make the
shield effective.

I believe there is no need to give you

© more instructions than that. Take your
. time and enjoy!

CONCLUSION

- This third part has provided detailed in-

. formation on the making of the cabinet

and its assembly. In the fourth and final
part, I will discuss the performance of

© the subwoofer amp. As a “bonus feature,”

I will give you some hints on how to
make two preamplifiers using the same

aX

NOTE: At the end of Part 1, my website

. address was incorrect. The correct address is
© www3.sympatico.ca/r.godmaire.

No matter what your requirements are, pcX has what you need.

Whether it be vacuum tubes (NEW, New Old Stock or 0S), sockets,
transtormers, capacitors, resistors, connectors, hook-up wire, etc..
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...and more arriving every month!
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www.partsconneXion.com
: Tel: 905-681-9602 Fax: 905-631- 5???
' *Toll free order line

1-866-681-9602

order@partsconneXion.com

R . @1 bank draff, cashier's check

D1l Y !

Paypal, US money coder

Ini@nul

arwood Heights Drive, Unit

479

2, Oakville, Ontario, CANADA L

at this time

audioXpress March 2007 13



	Back: 


