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Preparetion

Mdedsls incbtud in Straight t Cobhd ond Plans Kit

l6-treated 5'' aluninunr cone mid-uoofers
2-[eated l" titanium dome tlr'eelers
2-3.3 pF polrpropllcnc film capacitors
2-{).68 mH foil induclors
8-Big Stud binding posts
120' 20.5 g long o_vstal "six nines" copper magtet wirc
30 square fect damping fclt.
2 pints silicatc loadcd latex coating

Maerials to be supplied by the bailder-

l-l/4 sheets 3/4" MDF sheets. 49" x 97"
2fi) #6 x l-l/4" particlc board scews
Bos of lS round head square drire screu's for driver mounting
Pollurethane wood glue
Body putt) and glazing putb'( Bondo )
120 grit sandpaper
Paint to linish (sec suggestions belon')
Spral' Adhesive ( 3M 7 7 recommended)

Tools rcquired

Tapc measurc and ste€l ruler
Table saw capable of I l-l/2" rip culs
l-l/2 HP Drill press with adjustable circle cutter
Rouler with 3/8" rabbet bil and l/2" round over bit
Drill uith #6 countersinking bit ard Phillips screwdriver bit
Square head screrdrivcr
Sander
foam brush
uriliw knifc
Bodl' filler spalula
Soldering iron and soldcr

Cutting the panels

You uill need about l-l/4 sheets of standard 3/4" MDF in 49" x 97'sheet
size to build both spcakers. Rip enough MDF width-wise to give ten 12"
wide by 49" long panels. This can usually be done at the lumberyard where

1'ou purchasc the MDF. which will make it easy to haul the panels back to
vour shop. Trim the widths of these panels dorm to the widths spccilied in
thc pancl "blueprints". Rcnrcrlbcr.'"frlcirsrrrc luicc irrrd cut oncL'!" Note that
the ftont. back and sidc panels are all 49" lall. and thus they uill not need to
bc trimmed for lengtll cxcept perhaps onll'slightlr to even up lenglhs cut
fronr tn'o dilTerent shccts of MDF.

(fi Ast

2- ll-112" r 49" fiont beflle penels
L- ll-112" r 49'brck panels
4- lO-112" r 49" side pencls
2- lll-112" r 10" top penels
2- lO-112" r l0'bottom panels
"l  

hc lop and txrt lottr pancls:r lc idcrrt icrr l  Al l  l i tur clrr b! 'cut frortr orrc l , l"  x
'19" pltnrl
1- 10-112" x l0'interior braces
Al l  fo r r rc l r r r  l r c  cu l  f io r r r  o r rc  l ] ' r  J1) "  Fr r rc l

Refer to thc cabinet assembly pictures for the relativc location ofthe pancls.
Thc front and back panels are to be trimmed do$.tr to I l-l/2" uidc. and 0re
side panels are trimmcd to l0-l/2" wide. Tlrc panels will simpll' butt
tottether, uith the sidc panels edges sitting 'insidc' the front and back panels.
The lop and bottom will sit 'inside' the other panels. as will the internal
braces. All ofthese horizontal palels are l0"W x l0-l/2"D. This will yield a
finishcd cabinet ll-li2"W x l2"D x 49" ull. with awmmetrically placed
intcrnal planar braces to reinforcc the cabinet and brcak up cabinet rcsonance
modes.

The back panel requires thc cutting of t$'o 3" diameler holes for the \enl
nrbes and four 3/8" diameter holes for the *'oofer and trveeter binding posts.
Tlre 3" holcs are best done with an adjustable circle cutter in a drill press iJc
sluc l() t tst t l rr :  di i turctr lr  of t l rc holc cut br thc ciruie cultrrr.orr l l  pictc ol sclrtp
r-Llirrc usurl' rt lo cut thc ucturl purcl.

The intemal braces require thc cutting of a 6" diameter hole in the center.
lvhich are best donc nith thc adjustable circlc cutter as well.

Thc front baffles require the cutting ofeight 4-318" holes and one 3-l/2" hole
per panel. Lay out the hole c€nters very carefully lo assure even l/4" spacing
betrvecn the drivers. Double chcck your measurements bfore cutting. Nor.
l l r :r l  l l r i :  I incirr rnri .r ' i r l 'dr ir ' , ' t  hoi ' ' i  i r  of i  cctrtcr sidr ' to-sir i j  lo l t ' (hr,r.
drf i i ; rr t ior lot<cr. ;rrul th:rt  lht:  l i : l l  rrrrr i  rr t l r l  l rorrt  bir l lL,r rrrr.  nrirrrr i  r !r i l t 'J\  r ,{

c;r.  l i  ol lr . ' r  .

Oncc the holes arc cut in the fronl baffles the 3/E' rabbet mal be cut around
each holc tith a router. so that the drivers uil! sit flush uith the surfacc of
the baff le. Nolc thl) l  t l rc *oofcr mhtrcl rs l / f i"  dccp. rr lulc l l rr  t \ \cctcr r i tbl)\ l
i s  o l r ! r  l / l t ' . ' dccp  N4 lkc  s r r rc  l l l i r t  \o r r  rou l .  l l r c  l ro l rs  so  t lu l l  thc  rcs r r l t in i t

l l l l rcl  l ionls arc nrirror irrraurs.

Firully'. set a n,oofer into a n'oofer mounting hole and ma* thc four screlr'
holc positions. Remove thc woofer ad &ill thc holes for i6 mounting
screws. Repeat this process for all u'oofer holes. then do thc same for thc
tn€eter mounting holes, using a t$,eeter as the layout guidc for the threc
holes. Ile carefrrl. tlro l$cclcr dorucs lrc casih purtchcd irr. Rcplaccnrelrt
donrcs ;rrc nol a\ailtblr, orrlr entirc rcpllccrrrcnl l$cctcrs. Ifthis happens.
remolc thc thee tweeter flange monting scrcws, r€rnol,e the flange.
carcfully pull the magrct assembly apan from the dome as*mbly, and push
the dome back out from behird, being careful not to rcmove the ferrofliud
from the voice coil. Based on our rather exleruive experience stupidlr
prmching these domes irt. there will be little to no loss in sound qualit1...

Cabinet prnel rssembly

Use the illustrations on the cabinet assembh'
page to put the cabinets togcther. Tu,o peoplc
working tog,elher can make asscmbll a much
easierjob.

For each step apl)' an unbroken bead of gluc
to onc of the pair of edges to bc joined, Sct
the pancls to be fastened together in I'er-r'
careful alignmenl and drill holes u'ith fte #6
countersinking bit elery four to six inches
along each joint. Drill thc holes so that thc
screu'heads will sit about l/8" to l/4" bclo$
the surface ofthe ponel when tightened. Sink
the 116 x l-l/4" particle board scrcrvs into thc
predrillcd holes. tightly. 1o clamp thc joinl
together Bc sure the heads of the seated
screws sit belon'the surfacc ofthc panel

Make sure tlut all joints are air tight. ftlling an1'gaps uith morc glue. A tigfit
cabinet rrill have superior bass response. lncluded in your kt are some
materials for damping the interior of the cabinets, You nu1' wish to appll'
these materials before anaching the front balfles to the cabirrets.

Application of Cabinet Damping

Firsl appll' the silicatc loadcd paint found in
thc cans. Pour a small puddlc of paint onlo
an interior panel and spread it around fairh'
thickll on the intemal surfaces of each
cabincl. using a foam brush. ll is not
necessan' to covcr e\rery squarc inch and a
'lumpv' coat ma]'actualll, work bettcr ttnn
a smoolh coal. Thc thick paint u'ill requirc
aboul 24 houn to dr1.

When thc paint has dried cut oul picccs of
the felt to fit for each flat arca in thc
cabinet. Thc felt can bc cut nilh an
inexaensive utility knifc and a stecl nrlcr.
Apply spral adhesive to thc panel arca and
to thc felt. and after a few seconds press thc
felt in place. On the back panel be surc to
leare a couple inches diarncter of thc prncl
around the binding post mounting holes

clear of felt. and leavc a small arca clcar on tlrc bottom pancl belo* thc
binding post holes for mounting &e crossovcr components

Filling rnd srnding

lf you have not yet attachcd the front bafllc. altach it notr'.

Mix small batches of the body filler and usc il to fill thc @unlersunk scror
holes. Mix $nall amounls" as the filler sets in about 2-3 minutes. Wlren thc
filler has dried. malte 10-15 minutes. sand the cabincts smooth with 120 grit
sandpapcr. lcveling offall thc filled holes. If anv holes are sunkerl fill thcm
$'ith glazing putb ( also good for anr' seams uhich ma1' be uncvcn) and
lightll' re-sand.

Using a l/2" roundover bit. round all the 12 edges of each cabinct. bcing
careful to round the eight corners cvenlr'. Lightll'sand thc rounded edges.



Finishing the cabinet

The finistr we chose for thc prototlpe is
a variation of one that wc have applied to
various cabincts with great success. It is
composed of a latex base coat. onc of tlre
various "faux granitc" spra) finishes
commonl l  ava i lab le  in  home
improvement slores. and a final coat of
acrylic sealcr.

For our cabinels wc chosc a flal black
latcx base coat. which we applied u'ith a
smooth roller. Bc sur€ to gcl the basc
coal into the rabbcts for the drivcrs so
that anl gaps betrleen driver and pancl
will not shos'. l-et the basc coat tln'
overnieht.

The stone finish we applied was a
metallic granite finish composed of gold
and coppcr olored flecks over a dark
bronzc mist. We havc also uscd a "black

granitc" 6pe of frnish with great
s'uccess. and havc even used a

"sandstone" r'ersion of this stuff on bare MDF successflrlly, although it takes
a lot ofcans lo coat adequatell'without first applying a base coat underneath.

Once the stonc finish has dried ovemight. appll' a clear acrylic or
polprethane topoat. Most of the stone finistr paints have a finish specialll'
formulated to work with then but ue harc also used Varadune Professional
nith succcss.

This t1pe of texlured finish is very soft until it completely polvmerizes This
can take a few days. A heat gun may help to sp€ed ry the initial curing time.
but it *ill actually be several weeks before the finish aphiwes its ultimate
hardness. Treat the cabinet accordingll', don't set heaq' items on the finish.
which will llatten the texturc. and bc careftrl not to scrape thc edges when
moving thc cabinets and fittrng the drirers.

Wiring and installing the tweeter

Begin bf inserting the vents into their
holes on the back panel. Then insert the
binding posts into their holes and tighten
their nuts sccurell. The top set of posts
will be assigned to the twecler and thc
bottom sel will be assigned to the
u'oofen. Consrdt the wiring diagram for
the wiring scheme and crossover
component location.

The tweeter wiring is straighdor*ard.
Attach the 3.3pF capacitor to a nvlon lie

hold down nith a nvlon tic. Removc the adhesive backing form the hold
dourr and stick this assembll'to thc cabinet near enough to the top right
binding posl to allo$' onc lcad of thc 3.3 pF capacitor to reach it. Solder onc
end of thc 3.3 pF capacilor to thc top right binding post ( as viewed from the
outsidc). Now cul two picces of the 2o.5 ta. magnet wire 6' long. To strip
t l tc 2(1,5 Fir.  ul i lgncl uire. aplr lr  t l rc t ip ol a hot soldcrrrrg iron lo unh cnd lo
[x' tinrrcd. holdiui: il lhcrc ls lhc virnrislr coirlilll t)oils o[l' Apph soldcr to lhc
blrrcd crll to lirr it Attach one of thesc u'ires to the free lead of thc 3.3 uF
cagrcitor bl cutting thc lead short ( about 3/4-) and putting a small loop in
thc end of il to insert thc wire through. Labcl thc frce end of this wire uith a
piccc of tapc marked *+". Anach lhc othcr wirc lo the top left terminal. Label
thc frec end of this rvire n'ith a piccc of tape marked *-"

Now pull thc two wires through thc twecter mounting hole.. Solder each sire
lo thc corresponding terminal on thc twecter, bcing carefrrl not to ol€rhcat thc
tcrminials. The "+" terminal on the tweeter is maftcd red lt is u g<xrd idcri trr
nurrL l l rc pol lrr i l l  of lhc lcnninlr ls olr l l rc blrck ol- thc rnagrrr '1 ui l l r  a nrtrrking
gxrn. lrs l l rr . ' rcd nlul orr lhe;xrsrl i lc lc:nrr i tur l  is casi lr  craccd br solt lcr i l rr t .

Sel thc twectcr in ils mounting hole and securc il with threc #6 screu's.
Square drivc screws arc a safc bct to avoid accidentally plunging a
screwdrivcr tlrough a dome or conc.

Wiring and installing the woofers

The uoofers are a bit morc trickl' to wirc. The u'oofers have E ohms nonrinal
impedance. Four u'oofcrs arc wired in series to produce a 32 ohm impedance.
and thcn the two sets of scries u'ired drivers are wired in parallel at a terminal
strip near thc binding posls. to create an singlc ended tubc arnp friendlr 16
ohm impcdance.

Begin b1' mounling the inductor to tvvo nylon tie hold dowrrs with nvlon ties.
Stick this asscmbh' closc cnough to lhc lou'cr right hand binding post to
allo* soldcring onc end of the foil inductor to the lower right hand binding
post. Norv attach a terminal slrip to the bottorn pancl of the cabinet uith a
scre*'. Mark tlrc lenninal at onc end *+". mark the terminal at the other end "-
". For cach cabinct cut eiglrt picces of 20.5 ga u"irc about 6'' long and tin the
ends of each Bmid or trvist four wires tosethcr. and solder all four wircs at

one end to the free end of the irductor. Solder the other erd of each q'ire to
thc "+'' terminal of the terminal strip. Nou t$isl or braid the other four nires
together and solder one end to 0re lower lefl hand biding post. Solder the
other end to the "-" terminal of the terminal strip.

Nou for each cabinet cut uires to the follosing lengths:

Two pieces fir'c feel long
Four pieces four feet long
Two pieces tlvo fest long
Tnelte pieces one foot long

Tin each end and then tu'ist tu'o wires of each length into tu.isled pairs. to
create hear,ier conductors for the bass sigruls. Then rcfcr to thc vliring
diagram for an easy to urdentand pictrue of the follouing uiring schcme:

Attach one end of the five fool tuisted nire to the "+" terminal of thc
tenninal strip Put the o0rer end of the five fool t$isted uirc out thc
uppermost woofer mounting hole. Solder the end to the drirer's "+" tcrminal.
NOT|. l l rc "+" arr i l  "-" nr:rrkings arc on lhc u.hitc l ibcr prd:; ci lachcd to thc
s1x'aLcr lcnrrirnlr. Orrcc aglin. rturrkirrg thc nlitgnct to sho\ lcnrutrll prQl:rrilr
tuun hclp \oti lo l(rcittc thc propcr lcnninal. Solder a piece of onc fool long
lwisted u'ire to the driver's *-" terminal. Mount the driver in the topmosl
woofer mounting holc *i0r four #6 square drive scre* s.

Non fish the free end of the just attached onc foot tnisted nire oul throug,h
Orc nexl lou'er woofcr mounting hole. Solder this Aee end to thc "+" tcrmiml
of another woofer. Then solder another one fool twisted uire to the "-'

terminal of the driver. lird the nire thru that driver mountins holc. and
mount the driver in the second woofer hole. as above.

Repeat for lhe third u'oofer

Now fish the free end of thc third one foot twisted u'ire out through the fourth
woofer mounting hole. Solder this end to thc "+" terminal of the fourth
woofer. Novl soldcr one of the four foot twised uires to tlrc "-" terminal of
the driver and attach the other end to the terminal strip near the r,r'oofer "-"

binding post.

Repeat this entire process for tlrc fiffh through eighth woofers. using a four
foot twisted wire for the "+" terminal of the fifth driver to connecl to thc "+"

termirul of the ternfnal srip near the binding post, and a ht'o foot piece of
twisted u'ire to colmcrt the "-" terminal of the eiehth driver to thc "-"

terminal of the terminal strip near the binding post.

Ilooking it ell up

lf you intend to run the
Straight 8s with a single amp.
you uill need to jumper thc
"+" hryeeter binding post to
the "+" u'oofer binding post.
and junrpcr thc *-' t*,eeter
binding post to thc "-" woofer
binding post. This is easill'
done extcrnally with a couple
of pieccs of your favorite
wire. Connect thc amp to thc
u'oofcr binding posts rathcr
than thc hveeter binding posts
to ensure that thc bass sigul
doesn't have to pass through
tlte jumpcr.

If you wish to biamp using
thc intemral first order passivc
crossover. omit thc jumpcn
and connect the tweeter
amplifier directly to the
hrceter binding posts. and the
woofer amplifier directll' to
the woofer binding posts.
Use of Merglorvs or
Paraglows on the twecters
and B-Glorvs or Parabc'es on
thc woofers is a truly
exceptional combination.

If you plan to biamp using ur
extemal aclile crosswer you
would naturally eliminate the
capacitor from thc tweeter
uiring and the inductor from
the woofer wiring and
connect the "+' binding posts
direclll' to the t$'eeter and
woofers respccti\cl].

ln somc systenls in some
roolns l'ith thc speakers
rurning from a singlc amp
one mav find the tu'eeter a bit



bright. Substituting a good quali[ 5 ohm l0 qat wiren'ound resistor for the
junpcr bet$ecn the t$'eeter and u'oofer binding posts $iU create a bit of
lou er treble attenuation of the tlr'eeter uithout affecting its top end extcnsion
much. Be sure to connect the amp to the w'oofer binding posts or this n'on't
n'o* right. This is a sign of the speaker's abilih to resolve the differing tonal
character of various qpes of output tubes rather than an actual peali in thc
speaker's response. and thus the use of such attenuation u'ill mostlr bc a
maner of the listencr's taste.

NOTE: lhen ne$. anr' speakers mal'be a bit disappointing. Drirers and rvire
need to break in before one can properlyjudge the speaker. Git,e them a feu
davs of plal'and lou u'ill find greatb'improved bass and a general smootlung
ofthe sound.

Positioning

Our ctrrcnl impression is that the speaker n'ill uork n'ell at ant distance from
aboul tt' on up. They seem to work besi pornted dfuectb at the listener.
Drivers should be to$'ard the inside edge of the front bafflc. Distancc
bctneen speakers seems to be predicated more on the shapc of the listener's
pinna than lisening distance. ard should be dctermincd erpcrimeatally. We
ended up rsing 6-l/2'behreen driver anay centers in a lightly acousticalll
treated 13' x 13' room. Location some dislance frorn the front and sidervalls
is appropriate. more s€ems to be better within the limitations posed b1 the
room dimensions and resonancc modes. When u,e first listened to these
spcakers thel were in a 30' long room that varied in I'idth from 12' to l5'.
Near field lisening n'as nol quite as pleasant to this listener's ears as li*ening
from l0' or morc. and imaging uas a bit problematic, $ith the left speaker
seeming to put out less than the rigbt. When the speaken were brought rry to
a snall but s.vmmetricallv sha@ room. near field listaning becamc ver.r
pleasant. and we rcatized that problems we were attributing 1o the speakers
themselves lvere actually due to problems of aslmmetry and poor roonr
treatment in the room we had been using for the past 8 years!

Once broken in the speaker n'ill go lorv enough to excite errant room modes.
This should be a consideration u'hen locating the speakers, as their bass
response is quite llat and strould be presen'ed without false 'room boost'. Ther
speakers should measure flat to about 5,t Hz in open air. and in most rooms
thev measure flat to 40 Hz or so with thc aid of floor coupling.

Disclaimer

While Electronic Tonalities guarantees the quality of the drivers and other
components supplied with the kit" *e obviousll' have no control over
materials uscd to constnrct and finish the c.rbinel nor thc skills (or lack
thereof; of the builder. As such Elcctronic Jorurlitics uill assunrc no li:rtrilrtr
rcl:llccl to inlrrq incurrcd during constnrdion and,or implcnrcnlittior ol th,-
spcnkcrs. While do-it-yourself speaker cabinets are a @uent audio
hobbyisf's construclion project, onc must always bear in mind that
construction of such cabinets requires skills involving thc usc ofpotentially
dangerous poner tools. and that injured power tool operators are frequcnt
hospital emergenq room patients. lf you feel incapable of assuming liabili6'
and/or responsibilitv for any damages incuncd in thc construction of the
cabinets or thc use of the speakers, we strongly suggest that you have the
cabincts built for you. b1 a responsiblc cntir.v*. lf you do assunte the
responsibiliq'. ncvcr. e|cr forgct tlutl a lablc s:r$. drili or rorrlcr can clrsilr
cr ipplc t lre thorrglrt lcsr ol)cnl lor rvi th t ts cutt irrpi cdgc or rr. i lh l l rro$.rr
nrulcriirL.! Use propcr safcty equipment- eye protcrction. hearing protc:ction.
and respirators - during thc construcliolt and use hearing protc.ctors wheu
mcasuring thc frequency response ofthc finished spcako. Do not defeat an1
safell interlocks or guards on the pouer tools. And don't wort with porver
tools alonc. make sure someonc is nearbf in case you necd assistance.
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Step One: attach the back panel to one side panel, and attach the
bottom, to form a square comer. Use #6 x l-l/4" particle board screws
countersunk l/4", spaced every 4"-6", and polyurethane wood glue.
You will need about 100 screws for both cabinets.

.  , .  :

j

Step Three: install the remaining side. TIP: You may wish to paint the
inside with the flexible silicate coating and install the felt damping pads
at this point

Step Two: install the lower and upper internal braces to line up
between the second and third, and the fifth and sixth driver holes,
counted up from the bottom. Use the front panel as an alignment
guide. Install the top.

' ' :
, ' .  .  

. ' l

Step Four: install the front panel, securing to the internal braces as
well as the outer panels.



Straight
internal

8
a a

wlrlng
TWEE T ER

M I D / W O O F E R

M I D / W O O F E R

M I D / W O O F E R

M I D / W O O F E R

M I D / W O O F E R

M I D  / W  O  O F E R

M I D / W O O F E R

M I D / W O O F E R

O p t i o n  2

5 W  w i r e w o u n d
r e s i s t o r
a d d e d  t o  p a d
t w e e  t e r

s p e a k e r  c a b l e s

O p t i o n  1

J u m p e r s  f o r
s i n g l e  a m p
o p e r a t i o n
R e m o v e  f o r
b i a m p
o p e r a t i o n

2 9 5 , g a .
s r n g l e  w r r e

3  u F  c a p

**-*J

20 .  5  qa .
t w i s t E d

T E R M I N N I - ' S T R I P

20 5  g a .  f o u r  b r a i d

66  mH in


