eakerBuilder

Back [

THELOUDSPEAKERJOURNAL

b

The Jack 10, Part 1

You can put this speaker to work in a variety of situations.

By Bill Fitzmaurice

PHOTO 1: The Jack 10.

ack 10 is a “Jack of All Trades”
pro-sound speaker: you name it, :

it can do it. You can build it as
an old-school woofer-only elec-
tric bass cab, or as a modern full-range

top along with subs, or as a full-range
PA without subs. You can use it one per

side for small room PA needs, or stack !

it vertically in a line array for thousand-
seat venues. If maximum versatility is
what you need from a speaker of mini-

mum size and weight, not to mention :

cost, Jack 10 is one to consider.

I designed this cabinet to operate
with 10” pro-sound woofers (Photo 1).
Optimal specs are fs 55Hz, Qts .35, Vas
60 Itr, Xmax no less than 3mm. The
recommended premium driver is the

Eminence Deltalite IT 2510. Less expen-
sive options are the Eminence Basslite
2010 and Beta 10. The PA compression

horn driver version uses the Eminence

- ASD-1001 HF driver. If you substi-
bass or keyboard cab. Use it as a PA

tute a different driver, the maximum
allowable diameter is 4”, maximum
depth 2%4”. These drivers are available
at www.speakerhardware.com and all the
other hardware you'll need to complete
the build.

The cabinet is constructed from %”

plywood, braced to remain vibration-free
- at very high power levels. You may use
softwood (spruce, pine, or fir) plywood,
or semi-hardwoods such as birch or !
- poplar. A Jack 10 requires a little more
- woodworking glue, because any air leaks
with five or more plies, but don't waste °

than half of a 4 X 8 sheet. Buy a grade

: money on high-priced premium grades
- or marine plywood.

 SECURING THE BOX

- Dado or biscuit joints are an option, but
. this design is so strong that butt joints

are quite adequate. You may fasten the
joints with screws; if so, you need a pilot/
countersink bit and driver bit for your
drill. Use drywall screws, 1.25” long. You
also may fasten the cabinet with 1 5/8”
ribbed shank paneling nails, using a nail
punch to set their heads below the sur-
face of the wood. Another option is a
pneumatic brad nailer, using 1.25” brads.

Fasteners don’t hold the cabinet to-
gether; they merely hold the parts in
place while the adhesive in the joints

. sets. Use a polyurethane base construc-
. tion adhesive, such as PL Premium, ap-
- plied with a caulking gun. Polyurethane
- expands as it cures, filling gaps to ensure

airtight joints. However, urethane is also
messy to work with.

After applying a bead to a joint, re-
lease the pressure on the caulking gun
trigger and plug the end of the tube
before it oozes all over your workshop
—and you. When the adhesive cures
it will expand out of the joint. Do not
wipe or scrape uncured adhesive; you'll
just spread it around and make matters
worse. Wait until the adhesive has cured,
then use a sharp chisel to scrape away
the excess.

You'll probably use at least twice as
much adhesive as you need on your first
few joints until you figure out how lit-
tle is required. Do not use traditional

in the joints will severely compromise
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performance, while expanding urethane
adhesive works so well filling gaps up
to 1/8” wide that you don’t need ab-
solute accuracy in your parts cutting.
The design is very forgiving of errors,

so if things are a bit “off,” don't be overly
¢ is centered. First draw a 2% x 8 3/8” box, |
. the cuts with a jigsaw. Support the baffle

concerned. The only rule that can’t be
violated is that every joint must be abso-
lutely airtight.

BUILDING THE BOX

The first construction step

. come closer than an inch from where
- the end of the jointed part will go. Space
the holes 5 to 6” apart for assembly with
i screws, 3 to 4” with nails, closer as re-
quired with smaller parts.

Cut the baffle (Fig. 2). The driver hole

then at both ends use a driver frame to
. trace a curved section extending another
3/16” or so. To cut the straight edges

clamp or screw a guideboard or saw sled

: to the baffle at the correct distance from
. the cut line. Raise the saw out of the
¢ shoe, place the shoe tight against the

guide, start the saw, and make a plunge
cut. Practice this technique on some
scrap wood before trying it for real. Cut
each line not quite to the end, finishing

on boards, so that you don't saw into the
bench top.
One grille option is expanded metal,

is to cut out the cabinet top
and bottom (Fig. 1). Draw

19"

>|

the joints on them with the A
other parts as shown. The
lines indicate where the
front edges of the baffle and
horn panels join the top and
bottom. After drawing these
lines, place a scrap piece of
plywood against each line
and trace the outline of the
full joint. Using a small drill
bit—1/16" or so—drill pilot
holes through where the Y

16"
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joints with the horn plates
and baffle will be. Don’t

FIGURE 1: Top and bottom layout.
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FIGURE 2: Baffle layout.

Don’t defeat safety grounds (it's dangerous and illegal) and don’t waste
money on new wiring, ground rods, exotic cables, or power conditioning!
ISO-MAX® isolators solve ground loop problems safely while preserving

Dual Unbalanced Audio

Jensen has made the world’s pre-eminent high-

pristine signal quality.

Cable TV

Composite Video

www.jensen-transformers.com has
complete technical data and pricing on
ISO-MAX products for audio and video
systems, including several models of
HD video ground loop correctors. It's
also the most authoritative source in the
industry for tutorials and application
notes, as well as a free troubleshooting
guide for home theater installers.

performance audio transformers since 1974

jensen

SPEAKER BUILDER

Jensen Transformers, Inc.
9304 Deering Avenue
Chatsworth, CA 91311
Info/Support 818.374.5857
Order Desk 866.ISO.MAX1
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FIGURE 3: Vent ducts.
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FIGURE 4: Throat panels.
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which you can find at many hardware
and building supply stores. To put a grille
in the horn throat, cut a piece 3 5/8”
wide, slightly shorter than the height
of the baffle. Use a hammer to pound
the edges flat where the horn plates and
vent ducts joint to the baffle. Tack the
grille in place with a few staples. Glue
with urethane and the expanding adhe-
sive will go right through the grille for
an airtight rattle-free fit.

Cut two vent ducts (Fig. 3). Ease the
leading edges with a sander, just enough
to take off the sharp edges. Sand the
faces for finishing prior to assembly, be-
cause you won't be able to easily reach
them afterwards. Cut two throat panels
(Fig. 4). The edges are both angled, the
angles facing opposite directions. The
diagram shows the wider face, which is
that on the inside of the horn. The stan-
dard width is 57, but if you use a throat
mounted expanded metal grille, cut it
1/16” narrower to compensate for the
thickness of the grille. Sand these also
before assembly.

Draw joint lines on the panels with
the vent ducts, per the diagram. Clamp
a short 2 X 2 guideboard to one joint
line. Assembly diagrams show guideboards
but not clamps. Put adhesive on the joint,
then clamp a duct plate to the guide-
board, making sure the narrow end of
the duct plate is flush with the 24° edge
of the panel (Fig. 5). Fasten the duct
plate and remove the guideboard. Add
the second duct plate. Using the same
technique, add the second throat panel
to the assembly (Fig. 6).

Cut two side braces (Fig. 7). Write on
them how they install per the diagram.
Clamp a guideboard to the bottom, one
edge against the baffle joint line. Apply
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adhesive to the joint, clamp the baffle in
place, and fasten the joint (Fig. 8). Use |

a piece of waxed paper or polyethylene
between the guideboard and parts so

they won't stick. Leave the guideboard

in place for now.
Apply adhesive to the edges of the
throat assembly where it will joint the

bottom and baffle, including the rear :
edges of the duct plates. Put the throat !

assembly in place. Screw a piece of scrap
plywood to the top edge of the baffle,

pushing the throat assembly tight to the :

bottom (Fig. 9).
From the rear drill a pilot hole
through the baffle into each duct plate;

drive screws to pull the assembly tight :

to the baffle. Drive two or three screws
through the baffle into the horn panels
to pull that joint tight. It doesn’t mat-

ter if the screws go through the panels; :

their only purpose is to hold the joint
until the adhesive sets, after which you

FIGURE 5: Attaching vent duct to throat
panel.

FIGURE 6: Throat assembly.

|'<—7 3/4" ———>

FIGURE 7: Side braces.
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FIGURE 8: Attaching baffle to bottom.

FIGURE 12: Attaching mouth panels.

FIGURE 9: Attaching throat assembly.

FIGURE 10: Attaching side braces.

——+

15 Degrees —\

14"

Y
FIGURE 11: Mouth panels.

FIGURE 13: Saw sled placement for

mouth panel trimming.

DIA 8 7/8"

10 172"

FIGURE 14: Driver spacer.

o] 16"

Y

FIGURE 15: Sides.
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can remove them and fill the holes with
adhesive. Fasten the joints to the bot-
tom then remove the guideboard and

- scrap jig. Attach the side braces to the
- assembly, spaced halfway up the baffle.

Use a short guideboard and clamps to
hold each brace in place for fastening
(Fig. 10).

Cut two mouth panels (Fig. 11). One
edge is cut at a 15° angle; the other
edge is square. The 15° edges mate to
the throat panels. A scrap plywood jig
temporarily screwed to the panel edges
holds them securely in position while
you fasten them to the bottom and
braces (Fig. 12). Make sure the panels
are square and true to the baffle and
bottom.

Fastening is not required on the

. joints between the throat and mouth
© panels, but be sure the joint is filled

with adhesive. If screwing a mouth
panel tight to the braces bows the panel
inward, leave a gap and fill it with ad-
hesive. The ends of the panels will ex-
tend a half-inch or so beyond the front
corners of the bottom. Leave the jig in
place until you're ready to install the
top.

This is a good place to stop for the
day and let the adhesive set, so be sure
to use waxed paper or polyethylene be-
tween the jig and parts so they won't
stick together.

 ASSEMBLING THE BOX

Add the top to the assembly, using a
guideboard to hold everything square
and true until after fastening. Put the
cab face up, screw a circular saw sled
to the cab, positioned with the cutting
edge flush to the sides (Fig. 13). Trim
the excess off the mouth panels.

Cut a driver spacer per Fig. 14. Note
the trimming at the top and bottom
so the spacer doesn’t extend over the
vents. Install the spacer, centered on
the baffle hole. Put the driver in place
and use a pencil, nail, or punch driven
through the frame holes to mark where

¢ to drill holes for 1%” attachment
¢ screws. Place the driver so the screws

will not go through into the horn. Put
the driver aside and drill the pilots.
Cut and install the cabinet sides
(Fig. 15). Before attaching them, run
a straightedge from the top to the
bottom across the braces. If a brace is
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proud, sand it down flush. If a brace
is shy, apply adhesive to fill the gap
between it and the installed side;
when installing the side check it with
a straightedge to be sure you don’t
pull it too tight to the brace, causing
it to bow. When fastening use a pair
of 2" long pipe clamps or woodwork-
ing clamps—one to pull the sides
tight to the assembly for fastening,
one to align the assembly square to
the sides.

Frame the rear of the box with two

2 1834n— &

13 3/4"

@ @

FIGURE 16: Back.

layers of plywood strips, 1”7 wide, pro-
ducing 1 x 1”7 mounting flanges to
attach the back. For a painted finish, :
- least 3/8” clearance between the filler
rear edge. For a carpet finish, set the
flanges back 5/8”. Cut the back (Fig. !
16). A couple of 1%” holes backed

set the flanges a half-inch from the

with a piece of %4” plywood makes for
an easy and inexpensive jack mount-
ing plate. Cut two back braces, half-
moon-shaped (Fig. 17) to maximize
stiffness in the middle of the panel,
where stress is the highest. Space the
braces 8” apart on the inside of the
back (Fig. 18).

A throat chamber filler improves
midrange response. It’s made from
1”7 thick urethane building insulation

onto one face. Using a sander, taper the

parallel lines 214" apart, 1%4” to either
side of center, on the non-sanded face.
Remove that section with a saw, either
power or hand-held, leaving two half-
moon-shaped pieces.

3"

Radius 7"

;

FIGURE 17: Back braces.

11!'

FIGURE 18: Back braces and jack
plate installed.

FIGURE 19: Back flanges and throat
chamber filler installed.

24 SpeakerBuilder September 2009

Sand the smaller face, giving a fin-
ished thickness of 34”. Trial-fit the
fillers and driver. Be sure there’s at

and the cone with the driver screwed
down tight. Install the throat fill-
ers on the baffle to either side of the
throat (Fig. 19). Use adhesive and a
few screws with large washers, so they
won't just go through the foam. Re-
move the screws when the adhesive
has cured.

FINISHING THE BOX

Put the back in place and drill pilot
holes for the attachment screws,
spaced 4 to 6” apart. Drill holes in the

- jack plate for your jacks. Depending
foam. Start with a 7%2” diameter disc. :
Draw a 4” diameter circle, centered
- while PA may require Speakon jacks.
edge, producing a “discus” shape. Draw

on your amp, for instrument use you’ll

probably need to use phone jacks,

Use both, wired parallel, and you can
hook up to any source.

You may use side- or top-mounted
handles, flush or surface mount. The
center of gravity is approximately on
the same plane as the baffle. Cut holes
for flush-mount handles, avoiding
braces. Drill pilot holes for attachment
bolts. The cab is light enough to use a
strap handle on the top, screwed in
place with 1%” screws driven through

. the top into the baffle.

Fill all the screw heads, holes, saw

. cuts, joint gaps, and defects in the ply-
- wood. I prefer polyester auto-body
 filler for this job, because it sets fast,
- holds tight, and doesn’t shrink. After

the filler has set true, round off all
the cabinet edges with a router and
quarter-round bit if you have one, a
sander if you don’t. Then sand the en-
tire exterior with 40 or 60 grit sanding
discs.

Apply your finish. For best results use
Dura-Tex, the same stuff the pros use
(available from www.speakerhardware.
com). This water-base urethane acrylic

. goes on with a standard paint roller,
- drying quickly with a lightly textured
: finish that’s very durable and easily re-
- coated if you ding it. It costs not much
more than paint, coverage is quite good,
. and you can finish a cabinet of this size
_ in about 15 minutes exclusive of drying
- time. Use a small trim roller to reach
. tight spots.

The cabinet interior must be insu-



lated (damped) to prevent midrange
frequencies from reflecting off the in-

terior walls either back to the woofer !

or out of the ports. The best mate-
rial for this job is open-cell convoluted
foam, 1 to 2” thick, widely available in
department stores as mattress toppers.
Staple or glue it into the box to keep it
from shifting. Do not cover the ports.

Line the back with foam, avoiding

where it will joint the flanges. Do not
block the driver magnet with foam.
A carpet finish will act as a gasket
for the back; otherwise, use adhesive-
backed foam weather-strip for an air-
tight seal.

Install and wire the woofer, going

around the bolt circle gradually tight-
ening until the gasket is fully com-

pressed. If you’re building the cab for
electric bass with no high-frequency
horn, connect the wires from the driv-
er chamber to the jacks; install the
back.

Many bass players prefer the sound
of a woofer only; Fig. 20 shows the
Jack 10 SPL response when loaded
with the Deltalite IT 2510, and that of

. the same driver in a vented box of the
- same dimensions. The difference in
the lower midrange, the “punch” band- :

width, is considerable. The trade-off
(there’s always a trade-off) comes in

the upper mids from 1kHz to 2kHz,
but because power demand is halved

when you go up one octave it’s a very
worthwhile trade. For those using the

cab for PA or full-range bass or key-

PARTS SIZES

These are the nominal sizes of the
major parts. If pre-cutting makes
them a bit oversized, trim them to
final size when installed.
Top, bottom......... 16”7 x 19”
Baffle................... 117 x 14”7
Throat panels .....5” x 14”
Mouth panels ..... 8" x 14”

" boards, I'll be back in Part II with Sides..ccovverenennnn 157 x 16”
the high-frequency horn part of the Back.....ocoeuucuene. 13%” x 18%”
project. aX

1o Jack 10
105 . 2‘10 Vented
100/
dB 95
920
85
HO
25 50 100 25D 200 13 2.5k sk 10k 20k
Hz
FIGURE 20: SPL Jack 10 versus vented box.

Distributor Wanted

2 way design

--- W passive radiators

speaker.cofl
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