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JBL

Professional  Sertes

Key Features:

» Bi-Radisl * Consuant-Coverage
horn design

P Comstant 100° x 1007 dispersion
from 3 kHz w 20 kHz

P40 wartts continuous program
» 3 kHz to 21.5 kHx response

P Annehlirring disphragm ferrite
motaf siructuse

P44 mm (17 in) edgewouad
dumisum  thbon voke call

105 dB sensiovity, 1 W, L m (33 f)

Designed for use as an ulera-high
frequency deover in multi-clement,
full eange h)ub&aka systems, the
JBL Model 2404H dedivers an un-
marched combinativn of wile, tipghily
controlled dispetsion, extended fre-

quency tesponmse, hogh power capac-
iry, and high efficency

One key to this outstanding perfor.
mance fbies in the unlque geometry of
the drver’s Be-Radial horn' Develd-
oped with the aid of the latest compu-
ter desgn and analysis techniques, the
hom peovides constamt coverage from
s recoenmended crossover point of
3 kHz to beyond 20 kHz. The Bi-Radial
compeund flare  configuration  main-
wmins precise control of the bom's
wide 100° x 100° coverape angle, and
the boen's rapid fase rate dramatcally
reduces secomd basmonic distartion
The ualform coverage of the horn is
luserased by the detailed polar dsta
and the isobar (vonstane sownd pres-
sure) coatours incloded in this speci-
fication sheer. The polar curves of the
2404 exbibit sofi-cdge panemn charac-
teristics, due to the ng:! drop-aff of
kvel with inocasing off-aais angle.

VAa(VaH Al
' ¢ 20 7 Frequency Transducer

Specifications:
Seowmal Lagadsnicn 8 ke

Mzmunen Impodsace:  T.2 ohms 53 3 Vil

Powwe Capacey® 41 waens cootizuous poogram ot 3 AHx oe higher
12 dBloctave shope

Scasitreieys: 105 JBESPL I W, | )
Faequetcy Resporse { = 3 &B) & kHx oo 19 ke

[ TR LT R

Covennge Anghety (Incuded angk between & dB down puies, rated
over 319 Hx tn 20 kM)

Horieontal Asagler 100 ( ¢ &7, - 10°
(Flamge moarming holes oo g ad bomem)
Vexical Azglc:
(Flaage mounnzg holex nn_&tx anad efl)
Diiewetiviey Facsor Q) 68 (v 15 - 29

{Averagped over 315 Me 0 20 WHY)

Directvity Index (Dix 33 (¢ 09 - 19
[Averaged over 315 K7 10 20 kg

Recommended Cromsover 3 kM or Il‘h;
(W' mmimun 12 4B fectave slosg
Diapasgm) 085 mm {02 inj Al akuy
Dili’hlllh Dismetcr 44 ma (1%in)
Voice Coil Dismewss. 44 mam (1%in)
Voice Coil Mateniak Edgewomsd shiminum sbboo
Magnetic Assemdly Welghe 1.9 kg (41 &)
Phax Decatre 175 T (17,500 gauss)
Fosee Facsse (Bi):_ 525 N/A
Penitive vobtage 1o black terminal gives forwand duphoagn motoo
Dim cosboas
i _ Fhage Height: 130 me {512 )
Fletge Widdh 130 mm 3.12 i)
Dapdar
Oversdl 128 mm 5 W)
Behled Baflie: 90 mem {310 iz)
In Froze of Baffle: 32 mm (125 in)
Baffic Cesout Dameicrs: 132 mm (4in)
Net w,mzm kg 5 b
- Shippeng Weghn 272 bg (6 &)
Lestmws pragem ot delned w1 R prass han memiment dme wane pewes el
vhe wandnrr's shby v beedh ssemal gk wd sess prages sesdil Blow 2 ML B e pewer el
Pt v 3 saw B ¥ BMY) w e
TR el 105V IME apw, wengd wvwr ) e e 30 BN

T demrmemms ey 10 e semsing of (b e LU P "o
erhscaie Ak On whle agule oarcgs e of B boos,

| saleh Poogeanes Ranew |

100 (- 42 14




> 2404H Ultra-High Frequency Transducer

The coverage pavem of the Bi-Radial hom provides
precise patern control end excellent frequency response
even at extreme oblique off-axis angles (off-asis both
horizeatlly asd verticaly). ‘This behavioe is iuscrated in
this specification sheet with polar data tken # an ablque
sngle of 43° in addition 10 the usal horizontal and ver
cal polar corves Additional data oo the directiomal chamc-
tecissics of the 2404 is illustemied in 10 kHz octave band-
width lsobar contoars. These contouss fepresent the
sound pressure distrbation in the front hemisphere of
the horn. The costours show the excdllent symmetzical
softedpe coverage that the Bi-Radial hom provides.

Coupled 1o the hom i5 a constane azes phasiog plag and
an snnwlse dog diaphmgm ferrite motor structure

Tohe phesing plug maintains constant phase and smph-

. The annular voice coll disphragm is pneumatically
formed of faggoeresistant alsminom and utizes s opti.
mally construcied voice coil former and the ktest in high
temperatare adhesive techoology 1o substantially increase
the deiver’s power capacity. A ferrte magnetic strecture
provides s high flux Jkvel for extended ose and max-
imum efficiency wisle maintainéag traditional |BE
tolorances o assembly and masufacture

§ B e AL Tamher inbemaime v de DRalal butmr men be fmed e o pipir
by Do, U i o | Bughe, bepe - Lootgmsber Swemd, foe

sl @ e A% Cowvmms of B Awho Duagmering Seebery oy 19911 AES Progess
T 4 sekesn lom B Brelraiad

‘ -

Architectural Specifications:

The taestsrer ahall have o tawiured sessisvay (SPL w1 o wih 2
1 W jopst vwept fruee 3 kHz 8 20 kHzx) of « st 108 @8 on aaie On.
avy frguescy wipoas: moiseed U frec fidd somdions ar a din-
sarer of | m 33 11 oc more abull extend from 3 kHx w 20 WHe

Hormocsl nd verdesl dupenan siall be # conwamr 190% = HO™
from 3 A5 0 20 kHz when seasaed az the 6 dB down polos sedaive
90 me e Fegsenrs eepoase chanetedston sng C-octave buod
POk Do = =e somve. Naman) impedioce thal be B aban
and powsr GApHE dhal Be ar Mt A0 wame nocmal peogrem Mesoecid,

The wasadacer shal have & masimae stee Of 130 mm x 130
me (517 2 2 302 m) aad & deph of 125 mm {3 =) and wegh Do e
than 11 kg 5 B The bom thal be inpros moMed suctesl foee
palytarbosste

A2 magmene weeehly pars shal be machioed fom cam ue
oxoused bller stock

Voie ol dumeer dnall be 44 mn (13%ie), opering M s magnetic

hadd 6n i edgs wnd mated o wt atodaed sumizum dnphiagm
The trameducer shel be JHL Model 2404H.

Bl cmiwmiy w wsiands mnd ty predes

uh&zmm--md otehng predes wlhew
BROCE W& poudag Cxprmen o e e A orven, amy sesen JBL praden
mlm.h-ommumu‘&mt—d*mw-w
b stipail dedgd  apeclucnnt mien whovwas suid

Fru and i 4
rmmm m.m wshs ot & diance of
| pooter with 1 watr (283 V RMS) spplied, i a seflecton foee envi
roareent, wih Impedssce wx froquency cwrve. Uah fooe wmding
(without haffle).

Horizomtal off-axis response.
Hofteoatal offaxis coposse wben a1 15 degree isveeeabs our 10 W
dogress off axn

Vertical off-axis nesponse.
Verical offoch fesparae saken st 15 degsee lowrvals ot 10 M)
degross off axin

1
=8 5%

Frammerry 45

Besnwidth ( « & &) vs Frequency.




Horizontal polar response. Obllqucpohx

Componize «u?glmbu*m'wdtatm.-k P ofmmu-nlbguphuﬂml-n
boranesal pase over the rage of 315 KHz w0 20 51z {1 meser e t*ufb&'rn&mwmmmndmtt

wirement fewace in s3 saechoic chareber, all polan sormilived 0

oo saw Usy free saoding {(wabout balfe),

Vertical pohr tesponn. Frontal isobar contouss.
pobar resy of %e 2004 In de vertcal plane Same e 10 kHx octave bandwideh (007 kHr s L1 MHY) comstans sosnd pies
dith u |t sume cocsoun of 0 o — 15 dB in steps of — 3 dB. The conrurns aee
plottad o0 poise grid llaes with ox sxe belog the cooter of the plec

The dws was gathered by takiog sn ocisve podar plot ot & oblepe
.dnhnnu‘@nmnldmm)"nmd]-uqou‘ls Same temt
» i pole reip




ELABORAZIONE DIFFUSORI KLIPSCHORN
Sostituzione del Xover AK-3 1998

Redatto da Carlo Borra i 12 Giugno 2008

Come gia evidenziato nel precedente scritto, Il crossover AK-3 si potrebbe ritenere adegualo se non fosse per
la mancanza di un fltro che tagli la risposta in frequanza del driver K-55 verso le alte frequenze e per
l'impossibilta di regolare il lvefio di uscita del midrange. Avendo escluso |a possibilita’ dl modificare Il crossover,
& stato sostuito con un sistema di filtri sviluppato da ALK e costtulto da 2 companents

Questo componente si aggiunge al network esistente allinterno del cabinet ded wooler e realizza un sistema dl
filtraggio passivo con Incrocio centrato sul 350 Hz come nel crossover orginale. |l nuovo filtro e’ costituito da
componenti di ottima qualita’, ' completo di regolazione del livello del midrange per mezzo di un
autotrasformatore € corregge anche lNmpedenza variabile del fitro onginale, fornendo un carico costante di 6
Ohm allamplificatore. Si puo' attenuare |l livello del midrange agendo sull'autotrasformatore selezionando il
valore di attenuazione richiesto per mezzo degli spinott *faston” in dotazione. Nel nostro caso abbiamo optato
per gl spinottl [0-3] quindi circa 5 - 6 dB di attenuazione
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ES5800 Vincrocio fra i i i

Questo componente realizza un sistema di filtraggio
passivo con taglio centrato sui 5800 Hz. E' basato
anch'esso su componenti di elevata qualita' e rcaicolato
per migkorare l'incrocio fra le trombe nonche' |l tipo di
carico visto dall'ampiificatore, inciusa la rotazione di fase,
Anche quesio filtro consente di regolare il livelio dal
tweeter per mezzo di un autolrasformatore. Nel nostro
caso abbiamo optato per || massimo livello di uscita (0
dB).




a) I 'soundstage’ viene allentanato dall'ascoltatore, gl strument soksti non sono piu’ prépotentemente proiettati
In avanti ma tendono a disporsi pii in profondita’- la scena acustica e’ piu' ampia e guadagna in
Indimensionaita. Si perde un po’ Feffotto ‘ve’.

b) | bassi profondi suonano P asciutt ed arretrati. Ia modulazicne e’ pis’ netta tuttavia si riduce I'effetto
‘punch’

c) le alte frequenze sono chiaramente piu' rifinite e gradevoll, sembranc ridotte ke sibianti

d} # suono & in generale Piu’ controflato ma meno coinvelgents emotivamente sopratiutto per certi genen
musicali.

In conclusione, mentre la modifica ai driver ha comportato dej

miglioramenti senza controindicazioni apparent, la F= 00 JdB
sostiuzlonedeicroesoverpresemavanbaggimaanche L R e T H =R
Qualche ombra, la validita' di tale intervento dipende molto PR LR et e B S A [
dallacatonaamomedeidiffusoriedalguswdell'asooltam |+ Bt S sttt | Pt
fennoresundocheilcmssoveroonsemadinamneafe we i it ad b ey RS,
faciimente il midrange al resto de: driver g SR S ~§i~$!
B4 i E e e R
et SERHIRE! SR
(WAL . - g .- . ” - . e
(’)Wdﬂdoumoﬂoo@ndedcbmuumummm Sensttivity: 104 B SPL
Suyested Amplifier Racing 20 warts ;K'A

channel minimum
Power Handhing: 100 watts contimions
Heights 132 con (527)
Width: 79.3 cm (31-14")
Bepth (cencer frone to cormee) - 725 o

(28-1/2")
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AP12-XXX networks
The AP12-xx series networks are designed to operate with the Klipsch K33 woofer which
represents an impedance of 6 Ohms in series with 1 mHy voice coil inductance. The inductance
becomes part of the filter leaving the 6 Ohm component to become the actual resistive load
impedance seen by the amplifier. It will operate in a 2-way system or in a 3-way system with the
addition of a separate squawker / tweeter crossover such as the ES5800 from the 4 or 8 ohms
amplifier connection.

Driver level and the transformer

High frequency drivers are somewhat more efficient than the Klipsch woofer. This requires
that the squawker driver or high frequency driver level in a two-way system be reduced slightly.
With the reduced losses of the higher quality components used in the new crossover and a long list
of other factors, it is difficult to know exactly what the "correet" level should be, A method has been
worked out to allow you to adjust the level to your taste, A resistor pad attenuator could be used, but
an autotransformer will allow the needed attenuation without divorcing the amplifiers damping
factor from the speaker driver. This yields better frequency and transient response. The “normal”™
setting is between -3.8 and -9.5 dB. This can be considered a starting place. Change the settings to
suit your own taste. Whatever setting sounds right IS right!

A transformer reduces the level by reducing the voltage applied to the driver as a direct
function of its turns ratio. A transformer however, has the disadvantage of increasing the load
impedance presented to the amplifier by the square of this ratio. By caleulating the impedance ratio
of various transformer tap connections, it is passible to determine the value of Swamping resistor to
connect across the input of the transformer to yield a nearly perfect impedance match to the filter and
amplifier. Although it would not seem logical that the impedance of the driver in use would not
matter, it doesn’t. So long as the driver being used has an efficiency rating in the 105 to 110 dB
range, the impedance reflected back through the transformer will be nearly the same. A table of
transformer settings is provided below.

The settings can be changed by simply pulling the connectors off and pushing different ones
on. The table below indicates the attenuation using different tap connections, Note that some options
doNOI‘conncctmesquawkerdﬁmtooommongmmd (tap 0) but rather between two other taps,

Plug Attenuation

-)(*) dB
Xx-5 26
~» 1-5 34
0-4 38 Ohms
2-5 46<16
FoRY -« x-4 62<16 Normal
0-3 67<16.8 settings
e 1-4 74<8§
0-2 95<8§
Xx-3 104
0-1 125
0-x 154




Big cables

Many installations make use of very heavy speaker
cables such as “Monster cable”. Finding a spade lug that
will both fit the #6 screws on the barrier blocks and the
heavy wire can be a problem. A simple and inexpensive
solution is to modify spade terminals intended for larger
screw sizes, An example is Gardener Bender terminals
(10-116) available at Lowes building supply stores, These
are intended for 12 - 10 AWG wire and #8 - #10 screws. Simply spread the two “fingers™ using
pliers and bend them back on a tighter radius, mslookstobediﬂictﬂtbmisucmllyvaymy
to do.

Two-way operation
A two-way strap may be installed to connect the high
frequency output of the woofer / squawker crossover back to
the transformer. In this configuration all frequencies above the %
crossover will go through the transformer to the high
frequency driver. The strap connects the Mid in to the High
out barrier block connections.

Three-way operation

Whennscpumemiswbeusedinathmo-way
configuration the two-way strap can be removed and replaced
with a three wire cable that will carry everything above
woofer's range to a separate squawker / tweeter crossover
network. It will also carry the frequency range for the
squawker back to the transformer. The barrier block is marked
green, white and black for the cable that is provided with the
ESSSOOnetwoct.AnypassivcaossovcrdcsignedforanB
Ohm system may be used.

NOTE: The photographs are of the ES700T network. The AP12 series networks are
marked the same way and the connections are the same.



ES5800 Squawker / tweeter network
The 5800 Hz
squawker / tweeter

crossover provides an
adjustable attenuator
equalize the tweeter
level with the
squawker. Normal
setlings with the
Klipsch K77 and most
quality tweeters will

‘ . be -5 or -7 dB. Higher
\ numbers result in lower
. tweeter levels. Moving

[ = % U st
, Louder o and a “softer” sound. -9
. , Yoo dB is the softest setting
and 0 dB is the loudest
highs resulting a “crisper” sound. As with the tap settings for the squawker, what sounds right is
right!

The ESS5800 is designed to operate with the ES700T, ES600T, ES500T or AP12 sereis
woofer / squawker networks. A 3-wire cable is provided that carries everything above woofer
frequency range to the ES5800 and returns the squawker signal (below 5800 Hz) back to the
transformer located on the woofer / squawker network. The barrier block terminals are marked
green, white and black corresponding to the wire colors in the cable. The tweeter is connect to
the barrier block on the ES5800.

Installation
Plaoethcoldscrewsthmughthcholesinthemwnctmtkandmpeachlight!ywitha
snallhnmma.ﬁﬁwiﬂmakcmmkswhichwilllocmwherewdﬁﬂpﬂotbohs. It is not
recommended that you tighten the mounting screws completely. These should be left about one
qmmrmﬁmnﬁmmswﬂlmmthebonommdﬁomﬁombeingcomm
Make sure each driver is connected to the connections marked for it on the network and
that the + terminal is connected to the + terminal of each driver.

Power handling
Nocxmmemmweshavebeenmkmtopmtemthetweemﬁnmdmgecamedbyhigh
power lcvels, These protection circuits cause distortion and are therefore considered
inappropriate for an upgrade designed solely for improved sound quality such as this, The
extreme filter slopes used in the ES5800 network reduce unwanted low frequencies very rapidly.
This allows the tweeter to operate at a lower average level for any given volume setting than with
normal first, second or even third order crossover networks, Keep in mind however that extreme
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Plug Attcnuation

(H(H) dB A
x-5 26 O
{-5 34 =08
0-4 38 — L2
2-5 46 -2
x-4 62 =36 Nomal
0-3 67 —4‘1 settings
1-4 74 —4.8
0-2 95 —6.9
x-3 104 -786
0-1 125 -949
0-x 154 =426
14 A2
7 44
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