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Desjgn considerations

Director Series

* frequency response exceeding HiFi standards

¢ absolute “line arrayability” H 36 degrees
‘,’0;'ve‘ry"fdyhami:: power handling '
SPLmax 145dB@1m.
» unparalleled “gain-before-feedback”
fbl; ‘~'m\kedium to Iong'throw applicatlon‘s‘ S :
: cdmpléte system design for full “cumpbnenbsynér@&j”

Design considerations

Today's touring sound reinforcement market is getting
more and more competitive. Clients demand nathing but
the best (sound) quality for less money; The "biggest bang
for the buck”. This puts a tremendous pressure on the
design of a sound system; “Efficiency” is now a matter of
bath logistic specifications as well as sound specifications
and application specifications. In other words, a (touring) : T——
system has to be compact (less truck space), light in
weight (less handling cast), roady-proof (less errors), very
efficient (high “SPL-to-size” ratio) and versatile in applica- -
tion (more turnover with same system). L ' O R

SA's new touring system had to combine the best of
today’s acoustical developments, together with the (pos-

sible) demands of tomorrow’s live-sound and installation
market. © oo ' ‘ '

The Dire(:t}ojnSeries“hésbegn designed as a complete

system, with integrated loudspeakers, amplifier racks, TR TR I,
B B = e 0@:‘:‘:‘:‘:0:0:‘:0:‘:0:0’0‘ s

dedicated:processing, flying hardware ‘and cables. X BRI .3:5,:,::.'2,' R
. A " o 4
It is suitable for applications as "stand-alone” stack e
e for s . RRRRXARIN
system as well as (part of) a large-scale sound reinforce- RRRARER
5 X B : X

ment system, with precise caverage control required. It
peforms with excelflent sound quality on both low- as well

as very high-sound pressure levels.

By bringing the Director Series as a complete system

it also offers the advantage of compatibility between SA
users throughout the world, extending the systems flex-
ibility even further, Although the basic configuration will be’

two taps/two subs per side, there is no specific required \

system size for obtaining he systems full capabilities.
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The Director system consists of O 36 mid/high systems,
XL-bin low systems and DR 80.2 amplifier racks.
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Director Series /Preliminary) Design considerations

Freq. respu e exceedmg H|F| standards
The high frequencies ;reproduced by SA's proprietary
Ribbon Compact river: the first breakthrough in:
loudspeaker tec n 80 years. Because of its dlf—
ferent working pr|nclpl ,the S| “aker can generate fre-
quencies up to 30.000 Hz with a previously unknown
clarity and. speech i e to this very high
transient-response the actual hrow” of the system

is enhanced wh‘ ; inparalieled “gain-before-feed
back”.

technology an
Driver” |s

2) the Ilghter welght of the moving mass (quicker mass
response, Up to. 80 OOO cycles per second = 30kHz].

The Rikkon Compact Driver, is a complete integration
of the diaphragm and the voice cail.

The totai structure of a conveational voice coil
has more mass and thus incrsased distortion at
higher freguencies.

v

HF

SA 8535 Rilthon Compact Driver
These decay plots show the initial frequency response (back line) and
transient response in time (lines to frontj. Clearly visible Is the excellent
inttial response [(no cone break-up!] and the lack of time-smear of
the Ribbon Compact Driver (especislly SkHz.).

Compression driver

Ribbon tweeters-have traditionally been: characterized as . L

fragile, with low power handlxng, poor. efficiency and dif- -
ficult impedance. As a result of SA's ‘learning curve” of
over 15 years in pro-ribbon technology, the SA.8535
features a frequency response of 1 kHz. to 30kHz.,

a power handling of up to 2000W, a sensitivity of up

to 107dB @ 1W./1m. The D 36 features a madified

version of the SA B8535 with different specifications.

8 speakers and double SA 8535D Ribh

 featuring double SA’
O _ All mounted on thelr own
ﬂﬁ:Hnnzontal and 30 deg :
——— -
/

- The HF sectlon 'feature‘s SAS p

D 36 lowmid/mid/high frequency system

The D 36 is a three—way active-filtered LMF/ MF/HF cabinet,

1206 12',5 yeakers, double SA custom

sompact Drivers;

dynamics, the output
,  the “fidelity” area of 10kHz.

to 1BkHz has increased dramatically. Increasing power

in this area makes the “break-up” problem of a compres-
sion driver even worse (remember, 16kHz. = 16.000
cycles per second') Under practn::al circumstances, the
Ribbon diaphragm has proved

‘ n stronger than the
ression driver diaphragm.

Now hlgh ‘concert sound”
‘power output has been com-
‘bined with “studio sound”
'sound quallty

TSA 3535;,B|hhnn Compact Driver

- Absolute seamless “line-arrayability”

over entire frequency spectrum

The most difficult aspect of larger, compiled sound sys-
tems is thelr interactivity. When combmlng different
sources [multlple speaker cabmets] the output of one

cabinet is mt:erferlng with the output of the other cabinet.

The effect is usually ' loblng ‘and “comb-filtering”, resulting
in-diffuse sound (multiple sources], lack of efficiency
[speakers wor;ykyl,ng against each other) etc. By getting
cantrol over'the' ispersion pattern of a cabinet, this
"interactivity" can mproved Because all sections of

St wave-gutded there is complete

_ contral over the d persmn pattern in the horizontal
£ and vertlcal plane

oprietary “WaveShaper™"
[patent pending) with whlch a prectse acoustical HF
coupling is realized between the two planar ribbon
forming a- genume "llnesource" output. When
litiple cabinets in “tight pack configuration,

ou ar ribbon drivers forms a
y-dispersion pattern

ijhenpropa'gation of the WaveShaper™ places the acousti-

cal centers of the drivers behind the cabinet, resulting

in a superb consistent dispersion, without the usual
comb-filtering (“lobing”). This brings many advantages in
both sound quality as well as sound “quantity”; Less color-
ing, very high “gain-before-feedback”, superb frequency
stability within the dispersion pattern and higher efficiency
as a result of near-perfect coupling.
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Series [Preliminary) Design considerations

AIR™.-system,119mm fan
US Pat: US5426707

Wave Shaper™

SA 8535D (patent pending)
Ribhon Compaect Driver
SA 1206 LMF
12 inch loudspeaker
AIR™.system, 92 mm fan SA 8 MF

US Pat: US5426707 8 inch loudspeaker

Structural foam
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Director Series /Prefiminary) Design considerations

The MF section features double high power SA custom Very dynamic power handling

8" speakers, each in their own dedicated wave-guide. Consistent power handling over a prolonged period of

In order to reach a smaoth dispersion transition near time is an important part of the systems performance.
the HF cross-over region; multiple smaller drivers were , one of the most influential aspects of “power
chosen; By separating the output of the drivers in the . compression”; Al “after.a few hours at max. SPL, the
horizontal plane mult;lple ources are.created, improving . :systems 3 It can drop a wi g 7dB just because
coupling;: i this is not ideal (increase of  of this heal v

lobing and dlfleSIOﬂ]f therefore no addltlonal [phase—plug}
devices have been used.

g'one that has a sustalned dynamlo power
reserve up to 145dB @1m.is somethlng else!

Using large, over—dimen‘sioned'magnets and voice-coils,
will only delay the occurrence of power compression, but
i cannot overcome thi phenomenon

irst ribbon-loaded systems. Here, the cooling system
increased the power handling of the ribbon with 100%

D= Ribbon Campass Driver , p— (US pat. : u55425707/
W= WavsShaper Now; SA has extended h

ndling.and horn-oading. /N8 >
ures.2" voice-coil with 7 cooled by ai
‘ . -systemisn

wjthout .
: e gperating t:emperature by 20 air system
vo high power SA degrees (Celsius). This reduc—

. - tion of ‘operating tempera, .
ture caters for a dramatlcally
reduced:power compression
for the cone drivers and a doubled pawer handling for
the rlbbon tweeter,

8" driver 8" driver

The AIRTM-system consists of two qunok start fans at the
rear of the cabinet; One for the Ribbon Compact Driver
and-one for: bath the double g ‘and double 12",
The alrflow for.the' RCD is, by means of two “spoilers”
blown onto the ribbon dlaphragm and leaves the
kspeaker at the front, together Wlth the sound; The
airflow of the cone 'vers is, by: means of two channels,
‘ : ,gnet structures Because the
off of these channels, there is
2’no mt:erference'wn:h he pea output.
The AlR“"—sys ;m zed airflow for low noise
and maximum cooling; Ies operation is visible through a
‘LED mdlcatlon onthe connector well of the D 36.

traditional craftsmanship
e horn flares of eaoh . The speed of the fa‘n, as well as ;the powering, is

essor controlled from the EFN circuitry within

smooth’'g re needed!
side walls and P module controls
structural foam. This cons uctlon has an excellent

“stiffness-to-weight” ratl xcellent acoustic damping
and cavity resonance suppressmn
The cabinet construction is made of 15mm/-0: 80 inc

“interrupted {obstruction or fail} the system auto-
matically switches aver to passive HF protection

multi-layer Baltic birch panels, connected with tongue and ("current-to-light” conversion)

grove for a larger connecting surface; The construction *  fans switch off after certain period of time, to pre-
is supported by lightweight bracing. As result of our 25 vent dust forming in the cabinet and increasing the
years craftsmanship, our cabinets are both extremely lifet:lrne of the fan. The system will also switch to
durable and very fight in weight. passive pratection then.
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rector Series [Preliminary) ' Desijgn considerations

Polar plots of two D 36 tight-packed

f= frequency (Hz). All measurements are taken at a distance of Em (3.28ft). All plots are unsmoothed.
in this situation 4 Ribbon Compact drivers are equivalent to 2 D 36 tight-packed.

Polar of 4x SA8535 Ribbon Compact Driver, Horizontal Polar of 4x SA8535 Ribbon Compact Driver, Horizontal
with waveshaper (as used in D 36} with waveshaper {as used in D 36)

Polar of 4x SA8535 Ribbon Compact Driver, Horizontal
with waveshaper [as used in D 36} with waveshaper {as used in D 36}

+15°

o
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Director Series [Preliminary) Desjgn considerations

Dynamic Damping Control Connection

As all SA systems, the D 36 is completely DDC pre-wired.  The cabinet is connected with one single Speakon-8 con-
When using an SA amplifier, the influence of speaker nector; This connects speaker input LMF MF, HF driver,
cables and connectors is.completely elirminated, resulting - DDC for the LMF and MF driver and fan pawer for the
in an impressive damping factor of 10.000 atthe  HF dmver o :

speaker terminals, regar‘d!ess of cable length. As a

result of this: high dampmg factor the optimized transient N . .
response caters for tighter and more acourate mid Technical specifications D 36
and bass repr‘Oductton Furthermoare, DDC substantlally _|(preliminary)
reduces both hnear‘ a d non-llnear distortion. :
Frequency response (-3dB) g0 - 20.000Hz
Please nate Mafe /nfa/’matfan on EFN and DOC in the Drivers LMF 2x SA 1208, MF 2x SA 8,
amp//fcat/an seaf/an HF 2x SA 85350
Cross-over frequency 250 -1500Hz
: Nominal impedance LMF 4 ohm, MF 8 ohm, HF 7
ohm
Sensitivity @ 1 w/1 m LMF 107dB, MF 112dB,
HF 113dB
Max RMS power LMF 300w, MF 200w
1 - - N | HF 240W
Director Series €3 | Max peak power LMF 2000W, MF 1300W,
HF 1540W
n ’% INPUT This unlt may cause SPL program/peak (dB) LMF 133/140, MF
SYSTEM f  seieronrdamage 135/142dB, HF 137/145dB
AIR ACTIVE PintesLue - Dispersion H x V 36° x 30°
® ey mehes Color black Protexture™, athers on
Pina. sHFODS. request
pitetic A Connectars 1 x Speakon™-8
Serial number | & “| Physical dimensions HXWxD 1100 x 828 x 582 mm.
has bean |3 MSJA?ETfimf.P‘?"Yf . (43.3x24.7 x23.3 in.)
\ ¢ er e )) || weigne 80 kg. (176.4 Ib)
Warranty 5 years limited (1 year on
Connectorpane! of the D 36 with one S-pole Speakon connector moving parts’)

easy maintenance

o
i
o Jfo

[
A
——‘L‘._.'J‘_'—AD

The back of the D 36
can easily be rermoved. D 36
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Director Series /Preliminary) Design considerations

XL-bin low frequency system

The XL-bin is a hlgh output bass cabi with double SA
1513 long-excursmn woofers in p [ ‘pu :conflguratlon, rec-
ommended for appllcatlons'wh‘ re very high output bass rein-
forcement is needed. .

XL-bir.

Very high efficie ncy
A high quahty sound system is not complete with good
fundament;al bass resp Through the years, many
ve been made to increase efficiency in the
aves. This result:ed elther in'very comp!ex hoen e
constructions ora Ilmlted system bandwidth down to S The. XL;Zj/h nd the
70Hz., adding the need’ far subwoofer extensions. D 36 can be
L L e Stacked in two ways.
The bass of the Director system is reproduced by the .
XL-bin, a worthy successor of SAs wellknown “W-bin”,
which made SAs entry in'the live sound market in
1977. Basis Df the XL-bin is "Two Stage Tunnel™loading
[TST Ioadmg“"] Wn:h t;h:y - inciple, a double SA 15" :
‘ imum SPL of 140 dB @ 2000W

he XL-bin combines the sanic

qualities’ of a front-loaded: system ‘with the high efficiency

of a horn—loaded system. With ms “tunnekoading”, the State-of-the-Art: WElght ving construction
C : Also the construction of the XL+ bll’l shows SA's dedication
0 “application-driven” deSIgn kPaneIs are made of 15mm
Baltic birch, connected with tongue and grove for a larger
connecting surface; An internal “cross-mounted” bracing

makes the XL+bin virtually indestrugtible.

over a wide frequency bandwidth,ﬁ resulting in a very
high system sensmmty To lncrease this efficiency even

Our 25 years craftsmanship guerahtees one-man”
handling; The weight of the cabinet is balanced to the
rear, so'that "flipping” the cablnet‘ qn its wheels can be
done be one person.

2 l'ers The speakers
nfiguration for reduced

07 dB @ 1W./1m: from . agn . .
s means the XLbin has Technical specification XL-bin
Frequency response (3dB) 52 - 125Hz
Drivers LF 2x SA 1513
Cross-over frequency 100Hz.
Nominal impedance LF 4 chm
‘| Sensitivity @ 1 w/1 m LF 107dB
Max RMS power LF 800W
Max peak power LF 2000W
SPL pragram/peak {dB} LF 136/140
Dispersion H x V omni
Calor black Protexture™, others
o ,, on request
Connectors 1x Speakon™-8,
2x Speakon™-4
.| Physical dimensions HxXWxD 730 x 870 x 900 mm.
{28.7 x 38.2 x 35.4}
@ Weight 75 kg. (165 1b)
- Warranty 5 years limited (1 year on
XL-bin. “moving parts”)
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Director Series /Preliminary) Desjgn considerations

DR 80.2 amplifier rack

Understanding the relationship between loudspeakers and

- amphflers SA started de elopmen of al phf rs in 1980. Since

Over the years

outstandlng quahty r SpL

(“sense-w
termlnalsf

pDDC™ cw‘cmtry actually

cabling in the amps control circuit ”f:his becomes part of
__the amplifier-loap, eliminating theTinﬂuence of the cable.

ability under even the

Il amplifiers. .
poxy circuit boards [—" e s s o
used, instead of SMD

isis made from 3 mm.
‘impartant ingredient

The 3 mm thick alumiaum
chaseis is virtuaily
intesyructable,

]

dynamic damping control
e S

mping factor of 10. OOO at
With DDC™, both linear

ses ‘negative feedback” which
allows the amplifier “to'see” a zero |mpedance from the::
cable, ensuring a virtually infinite. -amplifier damp
at the speaker terminals. Speaker.cable-and ¢ol
resistances no longer affect the amplifiers properties. It
extends the “circle of control” from inside the amp (up to
speaker outputs] to outside the amp. By integrating the

maamaging the drivers. A high speed attacking pro-
tection without any compression side-effects. This guaran-
tees operation under all circumstances, while maintaining
the (amplifiers] sanic qualities.

The ES 40 is equipped with a “Soft Start” circuit to reduce

Director Series * Page: 13



Director Series [Preliminary) Desjgn considerations

The DR 80.2
ampiifer rack contains.
2 x ES 40 amplifiers
Tx DCPEZ connector pane/
“inrush” current Stepless var!able fan speed ensures _ Thefi ltermg is ’c mple I iadusted to the system set-up,

nr er)t; of top and bass

: matc:hlng phase correction,

, hird function of the EFN-DP module is “power opti-
mizing”. Due ta the dlfferent RMS/peek power values

of a speaker and an amphfter either the actual output
capacity of a speaker is hever used ‘IOO%, or the
speaker is exposed to over powerln 5 (over excursion or
burned vorce—co:l) The “pow ing” of the EFN-DP

f ES 40 with the
speaker. The circuitry is
se and distortion.

ol and powering

”ge mode” (one switch
ind lift and LED indica-
P, “ACE, brldge~ ‘

‘Comblmng the EFN DP processmg j n SA's Dynamic

nower of ampllflers . :
is power arises. Damping Control circuitry, the absolute ultimate synergy
just as important!”. between speaker and: ampllﬁer is reached'
pffer a variety of
D
!oudspeaker manageme N .
The EFNH DP and EFN AIR
L] L] * [ ] [ ] [ ] F
] I U
R !
H
C ]
) ', nd up to ’che
in/mm. accurat‘.e | s maudlble W
due to newly designe
£5 40,
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Director Series /Preliminary) Desjgn considerations

Connections

panel features one

MF /HF output

: -3 (fems
link connector, 2x Speakan-

2 connec;:/torﬂpankel.‘frhe ,
le] input and XLR-3 (
' “ n8

male)

Input sensitivity

Maximum input level
Input impedance
Common mode rejection

Frequency range

Gain
Total harmonic distortion

Intermodulation distortion
(SMPTE)

Signal to noise ratio

Slew rate

Damping factor

Output power

Power consumption

Weight

Housing

Dimensions

(without connectors and
rack handles)

Technical specifications ES 40

1.72 Vrms (+7 dBu} for full RMS
power into 4 Ohm

+22 dBu

S50kChm

>70dB @ 20 Hz..20 kHz
>80dB@<1 kHz

@ 100 W into 8 Ghm

10 Hz..20 kHz +0..-0.4 dB

10 Hz..55 kHz +0..-3 dB

33 dB {44.7x)

<0.3% @ 20 Hz..20 kHz,
more than 2 Ohm load at all
powers 1 dB below clipping
<0.007 % @ 1 kHz, 100 W into
8 Ohm

<0.05 % @ 20 kHz, 100W
into 8 Ohm

@ 100 W into 8 Ohm

< 0.06 % @ 200 Hz..20 kHz

> 110 dB A-weighted

> 40V /us

10.000 @ 1 kHz, 8 Ohm

AMS 1 Peak @ 1 kHz, <1 % THD
2x 1010 /1250 W @ 8 Ohm
2x 1520 / 2050 W @ 4 Ohm
2x 1930 / 2700 W @ 2 Chm
200 VA (standby)

2800 VA 118 of maximum output
power pink noise in 2 Ohm
35.2kg, 77 b

18 inch rack mount

3 HU, 440 mm (17.3 in) deep
behind the mounting surface

133 x 482 x 445 mm (h x w x d}
(5.25x19.0x 17.5in)
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