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FHNTERNATIONAL, INGCOAPCRATED

‘FULL THREE-YEAR WARRANTY

SUMMARY OF WARRANTY
We, CROWN INTERNATIONAL, INC., [718 West Mishawaka Road, Elkhart, Indiana 46517-30%3 warrant to you, the ORIGINAL
FURCHASER and ARNY SUBSEQUENT OWNER of each NEW Crown product, for 3 period of three {13 years from the date of purchase
by the criging] purchaser {the “warrancy period") that the new Crown product is free of defects in materials and workmanship, and wa
fusther warrati the new Crown product regandless of the reason for failure, excepr as excluded in this Crown Warranty,

ITEMS EXCLUDED FRCM THIS CROWN WARRANTY
This Crown Warranty is in effect only for failure of 2 new Crown product which ecrirred within the Warranty Period. It does not cover
any product which has been damaged becawse of any intentiona! misuss, aceident. ncgligence, or loss which is covered under any of yuur
insurance contracts. This Crown Warranty also does not extend w the new Crown product if the serial number has been defaced, altered,

OT permuvesl.
WHAT THE WARRANTOR WILL DO

Wewill remedy any defect, regardlass of the reason for failure (except as excluded), by repair, replacement, orrefund. We may not clect
refund unless you agree, or uniess we ans unable ta provide replacement, and Tepair is not practical or cannot be timely made. If a refund
i ebercted. then you musi make the defective or malfonctioning product available to 1t free and clear of all lens orother encmmbrances,
The refund will b= equal 1o the actual purchase price, not including interest, insurance, closing costs, and other finance charges less o
reasonable depreciation on the prodoet from the date of original purchase. Warrsnty work canonly be performed at our authorized service
centers of ot the Crawn factory. We will remedy the defect and ship the product from the service center o our Crown factory within
areasunalle tioe after receipl of the defective product atour authorzed service center o our Crown factory. All expenses in remedying
the defect. including surface shipping costs in the United States, witl be bame by vs. (Yow must bear the expense of shipping the product
berwern any forcign country and the port of entry in the Unied States aod all 1axes, duties, and other customs fes ot such foreipn
shipments.]
HOW TG OBTAIN WARRANTY SERVICE

You must netify us of your need for warmnty service not later than ninety (307 days atter expiration of the warranly period.  aldl
Components must he shipped in 2 factery pack, which. if needed, may be obtained from vs fres of charpe. Cornective action will be wken
within a reasonable ime of the date of receipr of the defective product by us or our aulhorized service cemer, If the repairs mude by us
ot vur anthonized scrvice cencer are not setisTactory. netify ws or our authdrize] service center immediately.

DISCLAIMER OF CONSEQUENTIAL AND INCIDENTAL DAMAGES
YOUARE NOT ENTITLED TO RECOVER. FROM U5 ANY INCIDENTAL DAMAGES RESULTING FROM AMY DEFECT [N
THE NEW CROWN FRODUCT. THIS INCLUDES ANY DAMAGE TO ANOTHER PRODLUCT OR PRODLUCTS RESULTING
FROM SUCH A DEFECT. SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATIONS OF INCIDENT AL R
CONSEQUENTIAL DAMAGES, 50 THE ABOYE LIMITATION OR EXCLUSIGN MAY NOT APPLY TO YOU,

WARRANTY ALTERATIONS
Mo persen has the authority 1 enlarge, amend, or modify this Cruwn Warmanty. This Crown Warranty is ant sxiended by the lenglh of
time which yow ace deprived of the use of the new Crovn product, Repairs and replacement parts provided under the terms ol this Crown
Warranty shall carry only the unexpired portion af rhis Crown Warranty.

DESIGN CHANGES
We reserve the right to chunge the design of any peoduet from time to time without notive and with ne obligmion o make cormresponding
charges in products previcusly manufasoeed.

LEGAL REMEDNES OF FURCHASER
TIIS CROWN WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, YOU MAY ALSO HAVE OTHER RIGHTS WHICH
VARY FROM STATE TO STATE. No action ta enforce this Ceown Warranty shall be commenced later than ninety {207 days after

cxperation of the warranty period,

THIS STATEMENT OF WARRANTY SUPERSEDES ANY OTHERS CONTAINED [N THIS MANUAL.

g C r D w n,, 17148 W, Mehawaha A, Elchart I8N 455174095
IHTERMAT Dhal, [NMCAHPOPRPATER |TEL| PIRGHA-00E, [FiLN) 122025, TTWH] K295 5
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The information furnished in this manoal does not include all of the details of design, production, or varations of the
equipment. Nor does it cover every possibla situation which may arise during installation, opcration or maintenance. If you
need special assistance, beyond the scope of this manual, please contact the Crown International Customer Services
Dxzpartment.

Crown International, Inc., P.O. Bax 1000, Elkhart, Indiana 48515-1000
Phone: {219} 284-8200  Fax: (219) 294-8FAX  Twx: {810) 294-2160

WARNING

TO REDUCE THE RISK OF ELECTRIC
SHOCK, DO NOT EXPOSE THIS EQUIPMENT
TC RAIN OR MOISTURE!

CAUTION

TO PREVENT ELECTRIC SHOCK, DO NOT REMOVE COVERS.
HQO USER SERVICEABLE PARTS INSIDE. REFER SERVICING
TO QUALIFIED SERVICE PERSONNEL., ONLY SUCH

1 PERSONNEL SHOULD ATTEMPT THE MODIFICATIONS
%E SUGGESTED IN THIS MANUAL. DISCONNECT POWER CORD
BEFORE INTERCHANGIMNG REAR PLUG-IN PANEL.

ATTENTION

A PREVENIR LE CHOC ELECTRIQUE, N'ENLEVER PAS LES
COUVERTURES. PAS DES PIECES UTILE AU CLIENT A
L'INTERIEUR. SERVICE ET MODIFICATIONS DANS CE

~ MANUEL SEULEMENT PAR PERSONNES CAPABLES,

DETACHER LA BORNE DE PUISSANCE AVANT D'ECHANGER
LA MODULE ELECTRONIQUE,
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Fig. 1.1 Macrp-Tach 10,000

1 Welcome

Congratlagons on your purchase of the renowned
Macro-Tech® professional power amplifier. Macro-Tech
amplifiers are designed to provide enomous smouals of
ondistonied, pure power within a robust package - making
them the ¢heice for super-powered pro sound reinforcement.
With its PJIP#® (Flug-Tn Paned) sysiem, Toture lechaology
cun be plugged in, making obsclescence a thing of the pasL.
PIP. modules ar atready available v tailor your amp o
your singular needs while many exciting new P.J.P.s are
under development to furge your gateway (o the Tutore.

This manual will help you successfully install and use the
newest and most powerful member of the Macre-Tech
family, the MA-F0,000 mono amplifier. In peder to pain
muaximum benefit from your amp we sironply recommend
you read all the insroctions, warnings and cautions
contained within. Be sure 1o read seciion 3.3, Wiring. Also
for your protection, please send in your warmanly registration
card today and save your bill of sale since it is your ofTicial
proof of purchase.

O

1.1 Unpacking
Flease wnpack and inspect your new ampiifier for any
damage that may bave occurred dunng wansit If damage is
found, notify the transportation company immediately.
Only vou, the cogipnes, may inibate a claim wilh the camier
for damage resulting during shipmant. Crown will be happy

to couperale fully as needed. Save the shipping carton as

evidence of damage for the shipper’s ingpectian.

Evenilthe unit arrived in perfect condition, as most do, save
all packing materials s you will have then if you ever need
to wansport the ynit. NEVER SHIP THE UNIT WITHCGUT
THE FACTORY PACK,

1.2 Features

The bLA-T0000 uses the latest iechnolopy and miniaierized
desipn to provide the highest power and value for 15 sz,
weight and price., 1is grounded-bridge circuitry oflfers many
advantages over conventional dasigns.

O Patented Crown circuoilry kandles extreme veltape
gwings without putling output Tansistors in series
resulting in lower distortion, greater relighility,

O Very low harmonic and inermodulation distotion
gives excellent dvramic tranyfer function.

L Fatenred QDEP™ (Outpt Device Emulator
Frotection) circnitry detects and compensates for
averhealing and overload.

O Full protection against shorted ouwfpuis, open circuits,
mismatched loads, general everheating, and high-
frequency overloads.

Chiiput voltage or current can be increasad by
imerlocking mors than ane amplilicr.

3 Patented FOCF (TnpoyOartpur Companitor} circaioy
immediately alerts of any distortion excecding
0.05%, providing proof of performance.

O Visual Toad impedance marching with outpat voltage
and current indicasors,

3 PP (Flug-In Pancl) acoopts accessories that tilor
your amplifier to suit individual applications.

1 Fronl panel is designed for fas, cusy removal and has
an extensive set of indicators: Ready, Siandby, 3
Over Voltapge, Owver Temp, Fault, JOC, Vsa, Ise and
optional Cutpur Meatear.

1

- [ Sclecwble 15 and 12,000 Hz high-pass, band-pass and

low-pass input filters.

O Massive 3-phase power supply stands ready to deliver
porwer for the highest demands of your load.

- Eificient heat sinks and & self-contained on-demand
forced air cooling system prevent gverheating and
prodong component life.

2 Balanced input with adjustable gain and a high-current
output barrier block are provided for connection.

U Eack mountabie in a standard 19 inch equipment nick.
Optional: rack-mountable pivot slides.

Welcome 1.7
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Fig. 2.1 Front Faciities

-
2 Facilities -

A, Quick-Relgase

Two guarter-uwn fastencrs hold the front panel in plare.
CAUTION! Because of risk of electrie shack, only a
gualilied person shonld remave the front panel,

B. Ready Indicator
ApgreenLED which lights when the unitis placed in READY
mode, (See the Ready—Standby Switch descoption below)

C. Standby Indicator
A yeilow LED which lights when the unit is in STANDBY
moda. (See the Ready-Standby Switch description below )

D. Ready-Standby Switch

While powercd, this slide switch provides a convenient way
to enable or digabie the amyplifier, Inthe dawnor STANDEY
nosition, the amplifier output circuitry is off (not powersd),
Inthe vporREADY position, the guiput circuitry is enabled.

E. 3% Over Voltage Indicator

An amber LED which lights if the line valtage rises 10% ar
mre above the neminally mied line voltage, 1fthis happens,
the amplifier iz lawhed in STANDBY mode to protect its
voltage-sensitive circuitry. Switch the unit off with the rear-
panel breaker (T w0 reser,

F. Gver Temp Indicator

Ared LED which lights to wam that the unit has gotten 100
hot If this hafpens, the amplifier will temporarily switch to
STANDBY mode until it has cooled down,

G. Fault Indicator

Ared LED which lights to wam that the put put circuitry has
malfunctionsd. In this rare event, the amplifier will lawch in
STANDRY mode. $wiiching the rear-panel breaker (T) off
will reset the Fault circnitry if the fault is not permanent,

H. OC Indicator

A yellow LED which shows the siatus of the Tnpuy/Outpug
Comparitor, Itis normally off and will flash in the rars event
that the output waveform differs from that of the input by
0.05% or mare. Since tancient distortion happens very fast,
a delay is used to keep the indicator on long enough 1o be
casily neticed. Tt is provided as “proof-of-performance.™

L Level Contral

The input level is set with this gain congol. Use 2 Nar-blade
sceewdriver 1o adjust it. A lock nut is provided for security,
Turn full conmerclockwise 1o wm the input level off,

Jd. Vspr

The green Voltage Signal Presence Indicator flashes
synchronously with the outpot signal voltage, Bt may flash
infrequently or continneusly depending upon the strength of
the signal. If the volage headroom of the amplifier is
exceeded, it tuns off and the JOC indicator {H) turns on.

2-1  Facilitias
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Fig. 2.2 Rear Facditios
K. Ism the amplifier emperature equals or exceeds 122° F (50° C).

The green Current Signal Presence Indicator flashes

synchronously wittrthe outpul signal current. It may Dash

infrequently ar eemtinuously depending upon the strength af
the signal. If the current headroom of the amplifier is
exgesded, ittomsoff and the fFOC indicator (Hy tumson. The
Ism will also stay off if no load is connected 1o the amplifier,

L. BV Switch {oplional]

This optional switch is a part of the Output Meter option (O,
It controds whether the Quiput Meter displays the ourput
current, I, or outpuel voliage, V,

M. 200-20 Switch {opticnal)

Fhis optional switch is a part of the Outpul Meter option (O).
It selects the current or voltage ange which the Cutput
Meter will display,

N. Peak—RMS Switch (optlonal}

Thisaptional switch is 2 part of the Cutput Meter option (),
It conirels whether the Crutput Meter displays peak suorrent
ar voltage or whether is displays RMS current or voltage.

G, Dwput Meter {optlonai)
Anoptional 3 Yz digit two-range LCD meter which can be set
to display either the peak or RMS cutput cerrent or voltage,

P. Fans :
Four {ans {two per side) are provided for en-demand forced-
air coaling. The single-speed fans are turned on whenever

Remember to periodically check and clean their filters.

Q. System Interlock

A female 37-pin “D-shell” connector nsed 1o interlock two
we oo amplifiers together in a push—pull, series, or parallel
configuration 10 increass systom Output power.

R. F.LP. Module

A P.LP.-FX is pravided as standard equipmcnt and is shown
inserted in the PP, (Plug-In Panel) connector at the back of
theamplifier. See Accessories (section 8) (or information on
the 1P, modules that are currendy available.

5. Balanced XLR Input

Balanced 3-pin female XLR connectors are provided on the
F.IP.FX. Since the MA-1(.00{ is 2 mono amplifier, the
Channel! 1 XLR connector is used for input while the
Channel 2 connector is available for *daisy chaiging™ 1o the
inputs of other equipment.

T. Triple Circuit Breaker

Pisconnects the AC mains in the event that excessive coment
iz drawn. The breakers are rated at 20 amps per phase.

U. Power Connector
Ltandard NEMA pwist-lock 3-phase male connector.

V. Ouiput Barrier Block
A three-termingl barmier block is provided for outiput
connection,

Facilitias  2-2
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3 Installation

3.1 Mounting
Macro-Tech amplifiers are degigned for standard 19 inch
equipment rack mouniing.

Important: Becanse the unit weighs 128 poonds, it mpst be
securely mounted in 8 sirong eqhipment rack.

If dezired, instal} addidonal support brackets inside the rack
to support the rear of the unil. IFthis is done, support the unit
only from below, (Opianal mck-mounting pivot slides are
avaiiable from Croown for copvenient access to the unit}

W f-2rmy

Fig. 3.2 Mounting Dimensions

3.2 Cooling

The unit is equipped with four cooling fans which tumm on
when the ampliflier temperatre equals or excesds 122°F
{50°C). A pood source of eooling air i5 required and care
musl be Liken not o impede the air flow going iolo the sides
or coming ont of the fegat of the ampliGer. Thera should be
an ait {low of at least 300 cubic feet per minute (CFM), Tf the
rack is crowded or the ventilation is poor, add a vent tube to
bring cutside air inwe the rack, If the load seen by the
ampiifier i3 less than 1 ohm and the amplifier 13 being run at
high oetput levels (as for concent sound reinforcemend), il
woild be wise to augment the amplilier coaling system with
a rack conding/ffilter system.

When mounting the amplificr in s rack cabinet, the side walls
of the rack must be at least 2 inches away from the chagsis ag

shown in Figure 3.3, Be sure to take this precaction and be
careful to mainlain proper air fow.

r '
~ ir -
r
A AlR
FLoW AW
(= it
s AMELIFIER
] ol TOR VIEW)
MiN.
FaCH
J_ i CABIMET
- —

+

AR FLOW

Fig. 3.3 Top View of a Rack-Mounted Unit

If your installation has a fronl door covering stacked
amplifiers, you must provide adequate air flow through the
grill in the deor. If the door &5 solid you MUST add vents 1o
allow air to flow out.

FACNT
—— OF
—  AACK
I
) |
{
j — DOOR
—_— CPTIONAL
BLCWER

Fig. 3.4 Proper Air Flow in 2 Rack Cabinel

Afiltered “sgnirrel cage” blower can be mounted in the rack
toblow cooler outside airinu it, Use ablower thatis UL and
C5A approved such as the BDS3-HE-19-6 with outlet guard
and nq spead cantrol from Ameo Engingering, Schiller Park,
L {phone: 312671-66T0). Figurs 3.4 shows the proper
poaition and air flow for such a blower. Be sure ithas its own
dust fikter to prevent mpid loading of the amplifier filters (2
commertial furmace filter can be used). Both the blowerand
amplifier filters can be cleaned with mild soap and water.

instaflafion 3-2
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3.3 Wiring )
Figure 3.1 depicts the most common way 1o install 2 MA-
10,000 amplifier into a sound system. The input and output
canneglors are located on the mear pane!. Please nse care in
making connections, selecting sigral sources and
controlling the output level. (This amplifier has enough
power 1o permanently “rain” your day.) The load you save
may be your own! Crown can assume no liability for any
damage done to loads due to careless amplifier usage and
deliberate overpowering.

ftis always wise to vemaove power from the urit and turn the
input level controls off while making connections—
especially if the load is a loudspeaker, This eliminates any
chance of toud blasis or damage 1o the loudspeaker(s).

3.3.1 Input

The balanced input bas a nominal impedance of 20 K ohms
(10 K ghms unbalanced) snd will acce M the [ine-level
outpts of most devices. Balanced 3-pin female XLR
conneotors are provided for input on the P.1LP.-FX module
which comes as the standard configuration. Use the Channget
1 LR connector for input. The Channel 2 connector can be
used as a “daisy chain® outpmt to feed other cequiprment.

Input Wiring Tips

1. Usconly shielded eable, The higher thedensin
af the shield {the auter conductor), the hetter the
cxble, Spiral wrapped shield 12 not recommended.

2. When using unhalanced lines, keep the cables
as short & pastible, (Avoid cable langtbs preater
than 140 feet))

3. Do not run signal cables together with high-
level wiring soch as londspeaker wires or AC
cords. {This grearly lesscns the chance of hum or
naise being induced or picked up from
asymmetrical ground inaps, )

4. Tum the entire system aff before changing any
commections and mirn the Leve! contral al] the Wiy
down befare powertng the system back up. Crown
is not dishle for damage incurred when eny
ransducer or eonpenent is averdnven.

3. Lninstallations where both the input and nutput
lines ure attzched 10 AC powered devices, itmay be
pocessary to low-pass filter the input to the
arnplifier in order ta eliminate capagitive coupling
through the AC mains.

- e
T

| Figures 3.5 and 3.6 show how to connect the input cable to

the ampiifiar:

PREFERAED
UNBALANCED
METHOD

ALTERNATE
UNBALANCED
METHOD

FRCH
SQURACE

Fig. 3.6 Unhatanced input Wirng

There arc two important problems w Ty 1o avgid with the
input sipnal: large subsonic (subaudible) frequency levels
and large ulirasonic frequency levels (also known as RE or
radin frequencies). Excessive subsonic {requencics in the
inpul signal can overload, overheat of otherwise damage
loudspeakers or “constant voltage” iransformers. Excesgiva
ultrasooic frequencies, such as the bias signal in Lpe
recorders, can activate the amplifiar's protection system or
ovarload its eontrolled slew rate stage (a stage designed o
give RF profcction).

4 selectable input filler is provided as a standard feature to
prevent either of these problems. The filler ean be placed in
ane of five modes: Flat, High-pass, Band-pass, Low-pass
and Mute. Since the MA-10,0K} is most ofien used (o drive
woafers, it is configured in Band-pags mode at the factory,
The filter made is selected with a five-switch DIP located on
the Filter/Display Driver circuit board immed:alely behind
the front paned. See Figure 3.7 and 4.2,

CAUTION: Becanse of the risk of eleetric shock, only a
qualified person should adjust the inpwt filter.

23 [nsigMation
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Fig. 3.7 #Ma-10.000 with Fron! Panst Remaved

Figure 3.8 incledes a table showing the available scitings for
the input {tler DIP switch.

T KOO
ON |12345

i

DI SWITCH |
INPUTFILTERMODE |1 |2 ]3] 45 [
FLAT tPotjdt|t
15 Mz HIGH-PASS 'SR AERERE;
15Hz— 12 kHz BAND-PASS
18 kHz LOW-PASS IR
MUTE EIEEAE

DEFALAT SETTIGS FoIft & BanD PASS FILTER ARE HIOHLKIHTED.

Fig. 3.8 Inowt Filter Switch Sattings

CAUTEON! We hizhly recommended you pse a band-
pass filter to protect the load and to prevent the amplifier
from prematurely activating its protection eiruitry,

The [olowing information will help you design an
addigonal subsanic and/or ulrasonic (RF) filter if youdanot
want o use the ones provided.

The graph in Figure 3.9 shows the relative high-pass
response of vanous input capacitars. Use only a low-
leakage paper, mylar or tantalum capacitor.

il —— T l T . y | |||"'
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Fig. 8.9 lnput-Capaciior Saloction for High-Pass Fitter

Figure 3. 10 depicts three low-pass fillers for unbalanced
input signals, Figure 3,11 depicts thres fow-pass filicrs and
one band-pass [lier for balanced input signals.
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Another problem o prevent is ground loops—undesirable
currents flowing in a grounded system, possibly causing
hum in the cutput. A common form of loop is a pairaf mput
cables whose area is subjected 10 4 magnetic hum ficld. To
prevenl groand lodps causing magnee indoction, lace both
cables together along their length, and away from the power
ranslomer, DO NOT CONNECT THE INPUT AND
OUTPUT GROUNDS TOGETHEER.

Yet another facet of this problem occurs when input and
culpul grounds, ted tepether as in testing or metenng, albow
feedback oscillation from load current lowing in the loop.
Inn somg systems, cven the AC power line may provide this
feedback path. Proper grounding, isoladon of inpuis and
commaon AC-line devices is good practice,

INPUT MIXER
It i3 pussible o use both the Channel 1 and 2 Inputs a5 an
input mixer 10 cqually mix two differsot inpul signals into
the mona inpul of the MA-10.0K}: This is accomplished by
removing four jumpers oo the AL connecior assembly
inide the rear of the unit. (With thess jumpers in place, the
Channed 2 input can only be used a2 a“daisy chain™ cutput.}
Removing the jumpers is described noxt,
CAUTION: Because of risk of cleciric shock, only a
fualified persen should aitem pt these adjustments.

JUMPERS

Fig. 318 fnput Jumpers

1, Tum OFF the amplifier ANT DISCONNECTIT
FROM THE AC POWER 50OURCE.
WARNING! Afer turning off the power and
REFORE removing the cover, allow the amplifier
tr rest for ONE MIMNUTE to allow the supply
capaciters io discharge.
2. Remove the rear pancl,

CAUTION! To prevent electric shock, do nat
touch the large supply eapacitors,

3. Locate the Iour jumpers on the circuit board
protruding from the back of the PP connector
assembly {see Figure 3,12).

4. Remaove the jumpers by clipping them with a pair of
wirgcutters.

3. Replace the amplifter rear panel and restore the AC
POWer Connection.

Once the jumpers are removed, both inpuis are
electronivally paralleled, making the input impedance of
gach individual input 30 K ohms (halanced). IF both inputs

| aredriven wilh alow source impedance, each input will have

an impedance of approximately 14 K ohms, The Channe] 2
input should now be trcated identically as the Channel 1
input. Do not attempt 1o use the Channel 2 input for for
“datsy chaining” unless the jumprers are first restored,

3.3.2 Cutput

Consider the power handling capacity of your load before
connceting it o theamplifier. Crown is not liable for damage
incerred at any tme due to its being overpowered. The use
of tudspraker protectian fuses is highly recommended (sce
section 333}, Pleasa also pay close auenton to the
Cperuing Precautions section (4.1},

WARNING! QUTPUT POTENTIALS CAN RE
HAZARDOUS, MAKE CONNECTIONS ONLY
WITH THE AC I'OWER (FF.

. The Toad should be connected between the Yooutput™ and

“sampled common™ terminals {see Figure 3. 13}, The output

I carrent cum—be monitored across the "common®™ and

“sampled commaon” terminals, Notice the 2.7 obm resistor
between the “sampled ground™ and the chassis. [tis used o
referencs the chassis o the signal ground in order to prevent
osciltations. Removing the msistor s NOT recommended.

SAMPLED
CORAMIN

COMMON

QUTRUT

WHSmAHED

Fig. 3.13 Outou Wiring

Use speaker cables of sufficient gauge (thickness) for the
length used, Otherwise, power is lost through eable heating
undd the damping factor decreased duc to cable msistance.
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Please refer 1o the nomograph in Figure 3.14 for

reconmendead wire size.
.n "
v
PESXTrralE
Mr=a]

Eramps Shnr.
Ry =4 ohe; Ay, « 016 chmg o BUF w0
CabliZmngh = W H; aric=ed 112 wirn

18T

1‘1’;— Fig. 2.14 Wire-5ize Nomograph

ifse the nomogreph as folbowes:

1. Maie the load sesislance of the speakers connected to each chapnel o
the amplifier. Mark this valuc an the nomogruph “Load
Reaistence™ line,

2. Choose en aceeprable sysiem damping factoe {50 is tpicall. Mark 1hes
vilug o the "Damping Faoor™ line,

3. [Waw 2 pencil line thecugh thess e points, interseoting the "Sautcs
Hesislance” finc

4. Onthe "2-Cond. Cehle” line, mark the length of able wun.

5 Draw s pendl line from the inlesscetion puint on the “Saurce
Resislance™ line through the mark o the *247ond, Cable” fine.

& Noke where the peneil line intersects the * Anmeealed Copper Wire” line.
This valur ia the required gauge of speaker cabie.

T IMhe cabie size is o lacge, sottts for & bovwer damping facoe snd ry
Bgain or use enore than one eable for each line. A “rule of themb”
far the lamer choice i Bvery lime yoo dochle the number of
candoctors (of equel gauge} the msulting apparcst pauge is three
lesx. For eaample, o0 detemmine that voo need #10 AW wire but
this i vou Earpe, so yon decide instead 1o 0ge [wo $17 AWG wines
in place of cach #10 wire and achigve the same affect. I this same
example Yo could also substisute Tour #16 AWG wines,

IF a dismibution bax is bailt or purchased, make suee 1o use
large enough cable between it and the amplifer to suppon
the tolal cumrent and damping factor required

To prevenat high-Mmequency oscillations;

I. Lare the loudspeaker cables together.

1. Keep speaker cables well separated from input cables,
3. Never epnnect the input and output grounds wgether.
4

. Use & law-pass or band-pass filter on the signal input
line {se¢: preceding lnput section),

TRANSFORMER COUPLING
Loads that sre prmarily inductive, such as “step-up”
transformers, require special atlention, To prevent farge
low-frequency curtents from damaging them {and prevent
the amplifier from prematorely activating ils protective
systems}, operale the Ma-10,000 with its inpul filier szt o
either Band-pass {15 Hz — 12 kHz} or High-pass made (15
Hz). See section 3.3.1 for details shout setting this e,

Use Good Connecters

£

SEEREE

B 1. Male cooneclors on speaker cables should not
% he eaposad o prevent possible short cirenics.

35
1 2. Conpeclors which can be plugged mie AC
%% rovwer receptacles should never be wied.

[
i 3. Cennectars having low-current-currying
BH Tcapacity should not be used.

o

anin
BEEEE

4. Comnectars having any tendancy 1o shor, or
haviag shoned leads should never be nsed.

R

bt

e

S T

3.3.3 Load Profeclion

Jinve this amplifier generates enormous power, you may
desire le protect your loudspeakers (or ather sensitive [oads)
from damage tesulting (rom excessive power, A cominon
wary 1o do s is 1o put a fuse in series with the load. {Use one
fuse per each driver.)

Fuses help prevent dumage due w prodenged overoad, but
provide essentially no protection against damage from large
transients. To minimize this problem, use high-spoed
instrument Muses such as the Linlefuse 361000 serics. Figure
3.15 is @ nomograph showing fuse size versus londspreaker
peak power ratings. M, on the other hand, the loudspeaker is
only susceplible todamape cansed by overheating, usea fuse
wrcircuit breaker having the same slow thermal responsc as
the: leudspeaker itsclf {sech as a slow-blow fuss).
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Exonply: I = §ohmg,
Poiah Prowty = 75 W
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Flg. 3.15 Fuse Selector Normagraph
for Loudspeaker Protaction

3.3.4 Power

The MA- 100K amplifier is furnished with a NEMA style
locking duee-plase AC plug on the rear panet, Wiring the
AC connector reqnires that the three line wires be conmecied
to posts X, Y and £ plos the safety ground connecting to G.
Three-phase X8 VAC istequired (see Power Reguirements
under the Specificanons section),

Fig. 3.16 Thres-Fhase
NEMA Conmector

WARNING! Oaly qualified personnel should wice the
connector supplied with the unit. DO NOT ATTEMPT
TO WIRE THE CONNECTOR WHILE THE AC
POWER SOURCE 15 CONNECTED.

When testing the amplifier, the peak line vollage must be
equivalent to the peak valtage of a sinusoid of the spegified
BMS Lnc voitmge when at full dgad. Line regulation
problems can reduce the avaikable output power,

4.3.5 Interlocking Muitiple Amplifiers

More than one MA-10,000 ¢an be interlocked together 1o
drive a single load with emormous power. If you denot plan
to use this feature, please skip this section.

These are three primary configurations which accomplish
thiz: Push—Pull, Series, and Parallel. Combinations of thess
configuratons are also possible. Before proceding further,
please nowe the following:

= In an intertocked system, one amplifier will act as the
“magter” and all others will operate as “slaves.” This
requires the Master—Slave switch to be correcty positionad
ior each amplifier. (Make sure the switch is fully vp or
down—NOT certered!) It i3 located on the Main circuit
brard direetly behind the Filter/Display Drivercircuit board.
CAUTION! Because of risk of eleciric shock, only 2

qualilied person should remove the front panel and
change the position of 1the Master—Slave switch.

MASTER-SLAYE SWITCH
LOCATED ON THE bami SIRELWT mouary MASTER
BEHIND THE FULTERTISFLAY [HRIVER BO&RD. I
SLAVE

and

-

FILTERMNSPLAY DAIVER
CHCUIT BOARD

MAIN CHROUIT BOARD

W PR e

[} ﬁ c o0
LIET T FALLT LEWR,
o C B

Fig. 3.17 Masler-Siave Switch

o THsTi
.-._“_j_
L1 Nl

* NEVER DIRECTLY CONNECT THE OUTPUT
TERMINALS OF SEPARATE AMPLIFIERS
TOGETHER. Theresull is excessive power consumption,
everheating and possible amplifier damage.

* LETHAL VOLTAGES ARE PRESENT WITHIN
MA-10,000 AMPLIFIERS, While the MA-10,000 chassis
isgrounded to earth, gl internalshave a floating ground. The
tnternial circuitry of SLAVE amps, particularly in sysiems
configured for increased voltage, can carry Icthal voliages.

* The wire length of sach output cable is critical —
particularly in Parallel configuratons. The wire length must

miatch wifhin a tnlemnee of 14 ipch. This also holds mec For

tany outpi wiring which forms a Y™ branch.
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= Becanse of the large cuments involved, be sure 1o vse
adequate wire size. See Figure 3.18 below for minimuom
wire gange for different conlinuous—dury current capacities.

COPPER WIRE
DIAMETER [V EONTINUIOUS
WIRE SIZE {MILS or | RESISTANGE { DUTY CURRENT
(AWG) 0.001 {OHMS000 FF | CAPAGITY"
INCHES} |AT77°F,25°C) | (AMPERES)
B 128.5 06404 55
10 101.8 1618 40
1z BO.R 162 25
14 54,1 257 0

“Mirumum waue bor Iksulaed wire rm ree air [i.e. not bundled or in conduit),

Fig. 3.18 Wira Cantinuous Current Capaciy

Be cortain the insolation of the wire you choose can handle
the output voltape and environmental eondidons (heat and
mpisture exposured of the sysiem. For more information
abourwire capacities and ratings see the “Nationa] Electrical
Code” published by the Nationgl Fire Frotection
Association.

The different interlocking methods can be broken down as
follows: Uss the Push-Poll configoradon where double
oulput voltage 5 mequired to drive a balanced load (abowve
ground} wtilizing two amplifiers. Use the Series
vonfiguration in place of the Push~Pull mode when double™
or greater gulpol voltage s needed and one side of the load
mustbe grounded. (In both Posh—Pull and Serfes modes, the
minimum cutpat impedance is double that of one amplifier.)
UUge the Pamlle] configuration when increased oniput
current is required, Tn the Parallel configuration, much
larger {iower impedance) ioads can be driven but the output
vallage remaing the same as that of one amplifier.

Combinations of these configurations are also possible o
turther increase cutpul woltage and output current For
example, 3 Posh—Full Series configuration will interlock up
1o ten amificrs o provided extaordinarily high outpu
voitage, And a Push—Pull Parallel configuration uses four
amptificrs to give both hipher voliage and higher current
output. This enables extemely low-impedance loads
{relative 10 one amp} o be driven with very high voltages.

Before gewing into the actual wirng of eagh configuration,
please note that interlocked amplifiers must be
interconnected viz the 37-pin Sysiem [nterfock connector
located on the rear panel of each ampiifier. The following
paragraphs and ilbustzations will deseribe which pins to
connect at each amplifier. The pin (unctions are Ligied neat,

FUNCTION
Amphfrer Cutput
Sampled Common
Unsampled Comman
Rezat + In

Maszler Error + Cut
Owverlsad + Oul
Oy Temp «Cut
Crvar Vollage +Out
Roady +Out
Supply, +15 VYDC
11 Interock Common
Interlack Cormmion
Enabile +In
Current Bum 1 {«}
Coment Sur 2 (+)
Cument Sum 3 ()
J100 Pin B [Spara)}
J100 Pin 6 (Spara)
J100 Fin 4 [Spare)
Commaon

Input, +1

Input, —1

Resat -In

Master Emor —Out
Cvertoad ~0ut
Cver Temp —Cart
Cver Voltage —Dut
Raady —Cul
Iritarlock

Amp Roady
Supply, —15 VDG
Enable ~in

Cument Sum 1 {+}
Cument Sum 2 (-
Cugrani Sum 3 {+]
J100 Pin 7 (Spara)
J102 Pin § (Sparg)

ke m
Gmmﬂmmhmn-li

140 £3 L L 63 63 63 BY B 63 PO B2 RY

PUSH-PULL
In the Pysh-Pull configuration, bath amplifiers are at ground
poteniial and the systern output is balanced above ground. 11
is therefore mandatory that neither side of the load be

grounded. If thiz is not possible, wse the Scries
configoration. Figure 3.19 shows the basic sysiem
connections:

|NT ERLOCK

Fig. 3.13 Interlock Push-Pull Syster Wiring
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To assemble a Push-Pul! systen:

1. Tern OFF the amplifiers and DISCONNECT THEM
FROM THE AC POWER SOURCE.

2. Identify the MASTER unit and nrn its Masier—Slave
switch 1o the up or “Master™ position,

3. Switch the Master—Slave switch af the remaining
amplilicr 1o the down or “Slave™ positon.

4. Make an interlock cable as shown in Figure 3,19 and
connect it to the 37-pin System Interlock connector
of each amplifier.

5. Connerd a ground cablc between the Sampled
Commang of both amplifiers.

6. Comnect the oad between the positve Cuipi torm-
inaks of bath amplificrs wilh the positive lermingl of
the lgad connecting to the MASTER amplifier.

7. Connect the input signal to the XLE inpul cannec o
on the MASTER amplifier.

&, Reswore power to the amplifiers.

SERIES
In the Serics configuration, as many as (ive smplificrs can be
inlerlocked. This method allows one side of the load o be
common with ground. '
WARNING! Exercise extreme caution witlh Series
systems. The floating ground principle which allaws this
eonltguration to produce increased voltage also causes
LETHAL VOLTAGES in be present throughout the
system,
TMPORTANT: To prowect each amplilier fiom damage,
the interlock system for gach unit phove. ground MUST be
protected with an optical iselator, These aplical isalators are
available from Crown. {Contact the Crown Technical
Support Department for fucther infonration,) Figure 3.20
shows the bazic system connections:

MASTEA

&
g
; [AATNTa
£ =112 AW P CORUON
ouT 1y
TAME T ey g

1
T hEXT ELAVE apdf

Fig. 3.20 fnterioek Seres System Wirng

To agzemble a Series sysiem.

1. Turn OFF the amplifiers and DISCONNECT THEM
FROM THE AC POWER SOURCE,

2. Identify the MASTER unit and nun its Master—Slave
swilch (o the up or “Master™ position.

3. Switch the MasterSlave switch of the remaiming
amplifiar(s) to the dowm or "Slave” position,

4. Make an interlock cable as shown in Figure 3.20 and
connect it to the 37-pin System lnterlock conngctar
of cach amplifier. Be sare to pse gptical isnlaiorg
{available from Crown) for proteetion.

5. Connect the positdve Cuiput 1orminal of the MASTER
amplificr to the Sampled Common terminal of the
SLAYE amplifier.

6. Connect the load betwean the pasitive Crutput terminal
of the SLAVE amplifier and the Sampled Common
terminal of the MASTER amplificr.

7. Conpnect the inprul signal 1o the X1LE input connector
oo the MASTER amplifer.

8. Rcesiore pawer 10 the amplifiers.

FPARALLEL
Two or more amplifiers can be interlocked in a Parallel
configuration to greatly increase the catpul curtent for ..
driving large Ioads with extremely low impedanee, Figure
321 shows the bagic system connections:

(> COMI(|

MASTER

SauP oM |

INTEALLH: K

TR NENT SLAYE SMF

Fig. 3.27 Iterivck Paralel Systam Wiriag

To assemble a Parallel system;

1. Turn GFF the amplifiers and DISCONNECT THEM
FROM THE AC POWER SOURCE,

2, Tdentify the MASTER unil god wrn its Master—Slave
switch to the wp ar “Master™ position.

3. Switch the Master—Sluve switch of the rematning
amplificr(s} to the down or “Slave™ position,
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4. Maks an interlock cable as shown in Figwre 3.21 and
comnect it to the 37-pin Svystem Interfock connector

of each amplificr,

5. Connect ground cables between the Sam;ﬁlcd
Commaons of all amplifiers. Be very careful that the

cable Jengrh berween each arnplifier varics by ng
mare than 14 inch.

6. Connect positive cables between the Output terminals
of all amplifiers. Include a 0.050 ghm, 250 watt
power mesistor (such az a Dale™ RH250) in series
with the output of each amplifier, Be verv carefut
that the cable lenpth between cach grplificr vanes
by np magre than 14 inch,

7. Connect the load across the positive and common
output cables as shown in Figurs 3.21. The load
shonld be connected in such a way that the cable
lenpths feeding it from the cutput of each amplifier
vary no more than 14 inch from each other,

8. Comneet the input signal to the XLR input connceior
on the MASTER amplificr,

9. Hestore power ko the amplifiers,

PUESH-PULL SERIES
A Push-Pull Series configaration may be degired when an
application requires more voltage than can be provided by a
Series configuration with 3 maximum of fve MA-10,000

MASTER

SAMA COMGIN

MTERLOCK

|

amplificrs. Up to lgn amplifiers can be interlocked in a
Push~Pull Series confgumtion. Figure 3,22 shows the basic
system connections.

IMPORTANT: Note that the botiom two amplificrs in sach
Scries stack MLUST have an optical isolator in the interlock
cable. Also, please be careful to observe the wamnings in the
Series configuraton instructions.

T assemble a Push-Pull Series system:

1. Turm OFF (he amplifiers and DISCONNECT THEM
FROM THE AC POWER SOURCE.

2. Ideniily the MASTER unit and oxm its Masier—Slave
switch to the up or “Master™ posirion.

3. Switch the Master—Slave switch of the remaining
amplifiers 1o the down or “Slave” position,

4. Make an interlock cable ag shown in Finre 3,22 and
connect 1t ta the 37-pin Systcm Interlock connecror
of each amptifier. Be sure to protect the system with
opticaf jsolators (avaflable from Crown) a5 shown in
Figure 3,22,

3. Imtgrconnect the Output and Sampled Common

terminals of each amplifier as shown in Figere 3.22.

. Connect the input signal o the TR inpat connector

on the MASTER amplificr, _

8. Restore power W the amplifiers.

-1

() SAMP COMEON

INTERLOEK

Fig. 3.22 Inlericck Pust—Pull Sarias Systam Wiring
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PUSH-PULL PARALLEL
A Push-Pull Parallel configuration gives the capability of
greatly increasing both output voltage gnd output current at
the same time, Care must be exercised with regard w wire
lengths as in the Parallel configuration, Figure 3.23 shows
the basic system connections.

The foliowing important points should be noted:

* The output of the MASTER amplifier drives the inputs of
all the SLAVE amplifiers.

* The optpol of the MASTER amplifier is noninverzed toiig
azsociated SLAVE {lower left) and invertcd o the two
SLAVE amplifiers on the right,

» Cwrent summing ocours only between the MASTER and _

its associated SLAVE.

To asscmble a Push-Pull Parallel system:

1. Turn OFF the amplifiers and DISCONNECT THEM
FROM THE AC POWER SQURCE.

2, ldentify the MASTER unit and rm its Master_Siave
swilch (o the up or *Master” position.

3. Switch the Master-Slave switch of the mmalning
amplifiers to the down of “Slave” position.

INTEFI &1Ck;

4. Make &n interlock cable as shown in Figure 3.23 angd
connect i 1o the 37-pin System Interlock connector
of each amplifier.

3. Connect ground cableg berween the Sampled
Commans of all amplifiers. Be very carefy] that the
cahle length Detween each ampliffer varies by no
more than 1/4 ingh,

4. Connect positive cables between the Quiput terminals
of the amplifiers as shown in Figure 3.23, Inclode a
0.050 ohm, 250 watt power resistor (such as a
Dale™ RH230) in series with the ontput of each
amplifier, I I len

tween each tifier vari npm /4
ingch,

7. Connect the load across the output cablas as shown in
Figure 3.23 where the positive side of the Load
connects o the output eable of the MASTER
amplifier. The load should be connected in such a
way that the cable lengths feeding it from the oupLlL
of each arnplifier vary no mere than 144 inch from
each oiher,

8. Conncet the input signal o the X1LR mput connecior
on the MASTER amplifier,

3. Restore power io the amplifiers.

IHTEALGCK

Fig. 3.23 Interlock Push-Pulf Paralie! System Wiring
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4 Operation

4.1 Precautions

Although your amplifier is well protected from any cxternal
[auls, we recommend 1he precaotions listed below be
carefully observed for safe operauon. Remember, the MA-
10,00 can produce engrmous power—enough power to
cause you asencus elecmical shack, Infact, if multiple units
are interlocked together, they can easily produce a LETHAL

shock!
BE CAREFUL!

1. WARNING! QUTPUT POTENTEALS CAN RE
HAZARDOUS, Tum the amplifier off apd unplug
it Frgm [he ACC ling before removing a PP, card or
before removing and cleaning the dust filiers. (If
several amplifiers are interlocked ina system, tum
off and unplug ALL of them before remaving a
PP card, ete.)

2. WARNING! ALLOW THE AMPLIFTER TO
REST FOR ONE MINUTE AFTER TURNING
{#F THE POWER BEFORE REMOVING A
COVER PANEL 50 THE SUPPLY
CAPACITORS WILL HAVE TIME T
DISCHARGE.

3. Use care when making connections, selecting signal
sources and conwolling the output level, The Joad
FOI Save imay be your ow.

4. IMPORTANTY Do not short the groond lead of an
cupul cable to the inpot signal ground.  This may
form a ground loop and cause oscillatons.

3. Use a band-pass Mlier at the input 1o prevent subsonic
averiosd and ultrasonic oscillations from occuning.,

6. Operalc the amplifier from AC mains of not morg than
10% varigtion above or below the selected line
valiage and onky the specified line frequency,
Failure ta enmpty with these voltage and frequency
limits will invalidate the warranty.

7. Newver connect the outpot 1o a power supply output,
bateery or power main. Damage ingured by such a
haokup is not cavered by the warranty,

8. Tampering with the circuitry by unqualified persoonel,
o making unauthorized ¢ircuit changes is NOT
permitied and can cause serions injury,

5. MEVER ATTEMPT TO CONNECT THE
OUTPUTS OF MULTIPLE AMPLITIERS
TOGETHER WITHOUT STRICTLY
FOLLOWING CROWN'S INTERCONNECT
PROCEDURE,

Remember: Crown ig not lable for any damage to other
COMDONENtS in your system. Dan't overdrive them,

4.2 Front Panel Display
The front panel contsins numerous indicators to help you
properly operats the unit,

0885
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Fig. 4.1 Front Panel Display

4.2.1 Ready/Standby

The Ready and Standby indicaiors show whether or not the
output circuitry is enabled (i.e. ready). The Ready-Standby
swilch 1o the right of the indicators controls this function,
With it, the amplifier can be enabied/disabled while it is
poweri<l  Thres eonditions can casse the amplifier w
automatically go ino STANDEY mode;  excessive line
voltape, gverheating, and citcuit fanlts. Mare on this belaw,

Note: Whenever the Standby indicator lLights, the ¢
indicator will also light since the output waveform will ng
longer match that af the input

4.2.2 3% Cver Yoltage

The ambir 3¢ Over Vollage indicator lights when the line
voltage is greater than 10% over the mated line voltage for the
unit. This condition alse Lutches the wnit in STANDBY
mode. Toreget circuit, mrn off the AC mains breaker on the
back panel, wair a few seconds, and twm the unit back on,

4.2.3 Dver Temp

A red Over Temp indicator lights when the unit has become
toa hot.  When this happens, the amplifier wil
TEMPORARILY po inlo STANDBY mode until it bas
cooled down. Upon cooling down, the unit will return o

-READY mode. (This condition usually indicates loss of air

flow through the amplifier, Check air filters for glogoing.)

4.2.4 Faul

The red Fauli indicator Hights to wam that the output cireitry
has malfunctioned. In this rare event the amplifier wili tatch
in STANDBY mode, requiring the unit 16 be powered down
with the AC mains circuit breaker on the back panel. i a
tanirever occurs, try resetting the unit, If the favtt condition
Persists, contact Crawn for service.

4,25 JoC

A yellow fOC {Inpuy/Outpat Comparitor} LED provides
“proof-af-pedormance™ by MTashing in the unlikely event the
output wavelorm differs from that of the input by 0.05% or
more, Normally aff, the indicator has o delay circuit which

| holds it un long enguph to be noticed ¢ven when the

distortion is of g high-speed transient nature. The Vam and
Ispr LEDs can ba used in conjuction with the 70 indicatar
te determine the cause of the disiprtion. It is normal for the
J0C indicator to be on when the amplifier is firse turned on.
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4,28 Vsap

The preen Vel or Volage Signal Presence Indicator flashes
synchrongusly with the outpul signai voltage. It may flash
infrequenty or continuausty depending upon the soength of
the signal. If the voltage headroom of the amplifier is
sxceedead, it turns off and the 7O indicator tums on

4.2.7 Isp

The green Ism or Current Signal Presence Indicavor flashes
synchronously with the output signal current. 1t may flash
tofrequenily or continnously depending upan the soength of
the gignai, If the current headroom of the amplifier ig
excesded, it tuns off and the fOC indicator oms on.
Remember that withoot a load connected o the gutput of the
amplifier, no cwrent can flow. Thisiswhy the indicator wiil
remain off when no load is attached,

LOAD OPTIMIZATION WITH Vs, tspi
Together, the ¥srt and Ispr indicators may be wed
opumize the load impedance. An optimum load is achigved
when a signal Just Tarper than the largest desiable peak
asignal, causes both the' Ve and Isprindicators to icker. This
means that the amplificr 15 cxeeding both its valtage and
current hesdroom at the same iume, indicating that the load
has the smallest posstble impedance while still achieving the
desired maximum pesk signal level with less that 0.05%
distortion. It is very impornant to nate that this “largest
desirable peak signal™ must pclude the desired headroom,

The following procedure describes how 1o achieve the
opumum load impedance;

WARNING! Before connecting the load to theam plifier,
be certain it can handle the maximum peak cutput signal
Ievel o the Inad may be damaged,

Remember: Crown is not liable for any damape resulling
from overdriving other compoacats of your system.

1. Turm on the MA-10,000 and place it in READY maode
with the Level control twned down {Tull
counterclockwise].

2. Feed the amplifier a signal whose Ievel reflects the
ahsolote maximum peak leve],

3. Adjust the Level control on the amplifier 2o the
maximum peak output level 13 achicved,

4_ One—by—one begin to conncel loudspeakers 1o the
output of the amplifier in parallel.

3. As each loudspeaker is conneeted, carefully watch the
Vsrrand Ism indicatars 1o sze when they begin 1o
flicker. When the Ise indicatar beping o fiicker just
before the Vspr does, the minimum (optimum}} load
impedance has been achicved.

When the optimum load iz achicved, your MA- 10,000 will
be able 1o drive the larpest load possible for your maximpem
peak sigmal level, The smaller the maximum peak signal

fevel; the larger the load you will be able 1o drive.

4.2.8 Optional Output Meter

The cptional Owtput Meter i a 3 Y2 digit two-range LCD
display which can be s¢t to show either the cutput voltage or
coreent. Iewill operate ag either a peak or RMS meter. 1 the
range of the meter is exceeded, a one {"1"} will appear
immediately 1o the rght of the +/— sign.

4.3 Controls
A Ready—Standby switch is provided (orenablingfilizabling
the amplifier while it is powered.

A Level congol is provided on the front panel 1o contol the
gainaf theamplifier, A flat-blade screwdriver isrequired lor
adjnstment. The control can alse be locked in place with the
locknut provided. The gain is full when the control is memed
full cinckwise and off when mmed full counterclockwise,

Three additional switches are provided with the Quput
Meter option. They are the I-¥ switch, 20020 swiich and
the Peak—RMS swiich, The I-V switch determings whether
the Cutput Meter will display curresnt (I or voltage {¥). The
20-20 swich controls the range of the meter. The
Peak—RMS switch conrals whether the meter will display
peak ampsivolts or RMS ampsfols,

Flease follow these sieps when tuming on your amplificr:

1. Tum down the level of your audio sonrce (for
example, tumn down the master volume control of
¥our mixer).

2. Tum the Ready-Standby switch to the STANDBY,

3. -Tusn dowm the Level control on the [ront display panel
of the amplifier. {If it i2 locked in place, you will
need 1o Inosen the lock mat.)

4. Tun on the AC mains breaker at the rear of the
amplifier. The nnit should now have power and the
yellow Standby indicator should come on.

5. Switch the Eeady-Swndby switch o the READY
position, The preen Ready ndicator should light.

6. Tum up the level of the audio source to a desired
loudness.

7. Cautiously liem up (rowate clockwise) the Level control
on the front panel display of the amplifier undl a
dasired maximum fevel is reached.

4.4 Input Sensitivity Adjustment

The input sensitivity i3 factory set 0 1.55 volts, It can be
altercd by adjusting potentiometer R5316 located behind the
front panel on the Filter/Trisplay Driver circuit board. R516
allerws the input sensitivity to be 3¢t from 0.9 to 2.88 volts.

CAUTION! Because of risk of electric shock, only a
qualified persen shoueld attempt to change the input
sensitivity,
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Fig. 4.2 FiterDisplay Drivar Circuit Board

To change the input sensitivity;

1. Twm OFF the amplifter ANT DISCONNECT IT
FROM THE AC POWER SOURCE,

2. Howmie the quick-releass fastancrs which hold the frong
panel in place one quarier im counterclnek wise and
remave the front panel,

3. Locate the potentiomater R316 near the ceater of the
Filter/Display Driver circnit board and set it to the
desired position (see Figure 4,73,

4. Replace the front panel and restore power.

Note: If u greater input sensitvily adjustment is required
than iz available via R516, resistor R315 can be replaced.
The (actory valve for R515 15910 ohmes. Contagt the Crown
Technical Service Depanimant for dewits,

4.5 Protection

The Macra-Tech is protected against all common hazards
that plague high-power amplifiers, including shorted, open
ar mismatched foads; overloaded power supplies; excessive
temperatar, chain-destruction phenomena, inpul-overfoad
dzmage, and high-frequency blowups. The unit protects
loudspeakers from DC in the input signal smd from tum-on
{ tum-off trangients,

The bagic output-prolection mechanrism represents a
dramatic departure from conventional designs. Computer

analysis of ransistor stress-lest data, leading to design of
appropriate dynamic ransislor environment analog circuits,
forms the heart of the system.

A continuous flow of operating data produces an analog
cutput proportional o the changing Safe Operating Area
{50A] of the wansistor. Thig oulput contrals the limits
imposed by a current gain stage abead of the cutput secion.
The output limits this change along with actual operating
conditions. The maxirmnm advantage may then be taken af
the ransisior's SOA, without sk of destoying the device
when eonditions are Iess than ideal.

Rear-panel breakers, in combinaion with thermal switches
embedded in the windings of the high-vollage power
transfonnerand mounted on Lhe heat-sinks proiect the power
suppites against overload. If the wansformer andfor heat-
sinks overheat, the thermal switches shut off aatomarically,
wall until the unit has cooled to a sale Wwmperatre and then
resel themselves. In the rare event dwl an inesmal fuse
blows, refer the amplifier 10 a qualified technigian,

4.6 Fuse Replacement

The low—voltage supply wansformer is protectied by a 1 A
JAG slow-blow fuse located on the lefi side of the amplifer.
The use of any other fuse will invalidate the warranyy, &
procedure for changing the fese is listed next,

Operation 4.3
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FUSE ]

Fig. 4.3 Fuse Access Bohind Left Side Panel

CAUTEON! Because of risk of electric shock, only a
gualified person should change 1he fuse,

1. Tum QOFF the amplifier AND DISCONNECT IT
FROM THE AC POWER S0OURCE.
WARNING! The Inse is in a 240 VAC line, This
can be LETHAL—he sure the power is unplugged.
2. Remove the philips-head screw which secures the
lower lelt side pane! (the panel with the fan [er
Erills} to the back cover and remove it by sliding it
toward the rear.
3. Locate and replace the fose with a1 A 3AG slow-blow
fuse ONLY. {See Figurc 4.7)
4. Reassemblc the amplifier and reslore power.

4.7 Cleaning

A dust filter Is provided on the air intake w each of the four
fans mounicd in the side panels of the amplifier, If the flters
became clapged, the unit will nat cool as efficiently as it
should and may prixduce lower-than-normal cutput levels
duc w high heat-sink temperaturg,

The guickesi way 1o clean the Alers is o carciully remove
the side panels to which they mounl

CAUTEON! Because of risk of electric shock, only a
quzlified person should remove the side panels for filter
cleaning,

This can be done by removing the philips sercw which
secures the sicle paned to the rear chassis and slide the: pane!

torward the rear as shown in Figure 4.3 above, Gently blow
air in 3 reverse direction through the filiers to clear them,

If' a mare therough cleaning is required, remove the fher
wire puards {{four screws) and remove the fikers. Gently
wash each fliter with mild dishwashing detergent and warm
water, Replacement filters may be ordered from the facrory,

Note: The front panel filtar is provided for acsthetic reasans
and does not normally nead 1o be cleaned,

Pust filters are not 100% clficient—long erm we will
Feqiire that the internat heatsinks be cleaned by a qualificd
technician, Injernal cleaning information is available from
our Technical Services Depariment.
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5 Service

Your amplificr has very sophisticated circaeimy which
should gnly be serviced by a fully trained techmician. This
is one reason why each unif bears the following label

CAUTION: TO FREVENT ELECTRIC SHOCK DO
NOT OPEN. NO USER SERVICEAELE PARTS
INSEDE. REFER SERVICING TO A QUALIFIED

TECHNICIAN.

The WA-10,06¢1 may be servieed OMLY at the Craown
factary.

5.1 Factory Service

To obtain factory semvicg, NI owt the Service Information
card in the back of this manual and send it along with proof
of purchase and the defective unit to the Crown factory.
Enclose a lewer explaining the natore of the problem and

what service you would like. Inclode your retamn shipping
address and telephone number. (Amecron customers please
contact your local represantative.}

THE UNIT MUST BE SHIPFED IN THE DRIGINAL
FACTORY PACK. If you no longer have the ariginal

shipping coniainer, contact us and we will prompdly send
you a replacement.

Crown will pay groond shipping costs both ways in the
United States for warranty service upon receiving copies
of all shipping recaiptz. Shipmeats should be gent by Fuck
vizacommongarmcr, (JPthe unitis under warranty, you may
send it freight-collect.) The factory will rerum your serviced
umil by truck via & common carrier. If you need assistance
in shipping, pleasa call (219) 294-8256.

Crown International, In¢.
1718 West Mishawaka Fnad
Efkhar, Indiana 48517-4095

Phone: (218} 284-8200
Fax: (219) 284-8FAX
Twx: {810) 284-2160

Sensce 51
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6 Technical Information

6.1 Qverview

The Macre-Tech amplifier incorporates several new
technological advancements including meal-time computer
simuylation, low-stress output stages, and an advanced
heatsink embodiment,

Extra circuilry 18 incorporaied to limil cmperature and
current (o safe levels—making it highly reliable and tolerant
of faults. Unlike many lesser amplifiers, 1t can operate at s
volliage and corrent limits without self-destructing,

Real-time computer simolation is used bo create an analop of
the junction temperature of the oulpyl wansistors (herein
referred to as the output devices). Current is mited only
when the device temperature becomes excessive—and jost
by the minimum amount necessary. This patenled spproach
maximizes the available cutput power and elimingtes
pverheating—the major canse of device failure.

The topilogy used in the Macro-Teck amplilier outpnt
siages is called “the full bridge,™ and makes full use of the
power supply. This patented twpolegy also provides peak-
to-peak voltages available o the load that are twice the
voitage the output devices are exposed Lo.

The fuf-bndye wpology is groend-refereoced. Composite
devicesareconstructed to function as gigantic NPN and PNP
devices, since the available currents excoed the limits of
available devices. Each output stage has two of these
compasite NPN devices and two composite PNP devices,

The devices connected to the load are referred o as
“high—side NFN and FNP" and the devices connecied o
ground are relemed v as “low-side NP and PINP.” Pogitive
current is delivered to the load by increasing conduciance
sicnultzneoudly in the high-side NEN and low-gide PNP
stage, while decreasing conductance of the high-side PNP
and fow-side NP in synchrony,

A wide-bandwidrh muliloop design is used For state-of-the-
art compensation. This produces ideal behavior and regihs
in ulira-low distortion values.

Aluminum extrusions have been widely used for heat sinks
m power amplifiers due to their relatively jow cost and
reasonable performance, However, measured on 2 walls per
pound or watts per volume basts, the cxrusion rechnatogy
alpne doean't perform nearly as well as the enhanced
extrusion heat-sink technodogy developed for this Mapro-
Tech power amplifier,

Cr heat sinks are fabreicsed from custom convoluted fin

steck that provides an extremely high catio of surface area o
volume, or surface arca to weight  All power devices are
mounted directly (0 massive heat spreaders that are
electrically hot  Makdng the heat spreaders elecirically hor
allows improved thermal performance by eliminating the
insulating interface underneath the power devices.

The MA-10,000 has been desipned o act as a power
“module.” Incorporated into its desipn are the noocssary
electronics and packaging technologies o enable multiple
madules {amplifiers) 1o be wired in push—pull, series and
parallel confipurations. This provides much greater latitude
for matching a panticular load 10 its required power source,
{See section 3.3.5, Interlocking Multiple Amplifiers.) For
further assismnce, please call the Crown Technical Service
Depariment at 1-219-294-8200,

6.2 Circuit Theary

The amplifier is powecred by a three-phase AC high voltage
power supply (T1). The war panel circuit breaker (CB1)
served g Lthe main power switch, Internal contral level
signals operate the solid state relays (K1, K2) which supply
three-phase power 10 T1., Inside sach coil of TT s a thermal
swilch which opens, placing the amplifer in STANDBY
maode, and turning on an Over Temp indicator on the front
panel if the wansformer exceeds its safe thermal limits.

The low-voltage supply is derived Fom one cireuit of the
three-phase power and is on whenever the main circuit

" breakers are on. Transformer T2 is used to gencrais +5,

+/=15,2nd +/- 24 DC volis and 0 step up the voltage for the
fans. The fans run on-demand when the output modules
reach 122°F {50°C).

The input signal(s} enter through the PSP, XLR
connecior{st. In the normal coniiguration, the Channe] 1
connectar feeds the amplifier’s single ioput while the
Chanmel 2 connector is availsble as a “daisy chain” gutput.
By cutling jumpers 21, 22, Z3 and Z4, located on the P74 7P
back plane circuit board, the two XLE inputs will zecepl twvo
different signals, passively mixing them at 2 reduced gain
inlp the MA-10,000 input, (See section 3.3.1, Input)

Adfter being converted from a balanced 1o unbalanced signat
(0100A), the signai passes through the Iovel contral stage
{U510B, R517). This stage controls the pverall gain of the
amplifier,

Mext the signal enters the filter block (5118, US1IA)L It
it s¢l by the factory as a band-pass Flter whose 3 48
attenuation points gocor at 15 Hz and 12 kKHz with a slape
rale of 13 dB per gcove,  Swilch 5100 allows you to
configure this filter as a high-pass, low-pass or band-pass
filter, Trcan also be set Aat (all-pass) or it can be set (o mute
the signat (no-pass). When used in a large system, Crown
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recammends using the band-pass or low-pass modes as
insurancs against possible system oscillations. The roll-off
frequency can be changed by replacing resistors R.520, B521
and R522 in the: high-pass circuit and capacitors C510, €511
and 512 in the low-pass circuit. Use the following
formuLive to calculate the parts for your application:

HIGH-FASS
F Where;
F. = high-pass cul-off
0.2820 frequency {Hz)
Ro21 = T C = (.22 microfarad
L R52¢ = 2 Kohms
H522 « 1 Mohm
RE22 = _ﬂ_. '
2xF C
LOW-PASS
Re1{ = '—"*'-"-1'392
2xF R
Where:
) F =lkw L-off
RSt = —296 Irsquoney (Hz)
ZnF AR A =10 Kabhms
H512 = _ﬂ'2ﬂ24
2rF R

From the hilter section, the fignal passes into the amplifier
section, UIGOB isused 1o precisely adjust the block gain o
2U0:1. The main error amplifier (U212} amplifies the
differenes between the outpul signal and drives the votmge
transiator stage (Q202, G203, Qraid, Q2035).

The voltage tranglator channels the signal to the last volzpge
amplificrs (LY A&}, Thepush—pull affect of the + LY A (Q209,
212) and LYV A (218, Q215), through the bias servos
(652, Q352), drive the appropriale output stage. The bigs
servas are thermally coupled to the heat-sink and set the
fquicsent bias curent in the output stages o lower the

distortion in the erogsover region of the outpat signal.

After the added voltage swing provided by the L.V As, the
gignal gaing current amplification through the Dardinption
drive circuitry {Q650, 610, Qal11, Q730, G710, Q711).

Mext, the signal enters the frst half or “high side™ of the
output stage. Fourty high-side (Q600 - Q600 Q612 - 0621,
Q700-Q709,Q712 - Q721 }output ransistors comprise this
haif of the culput seage.

The bridge-balaneed circuit {7203) mocives a signal from
the cutput of the high-side amplifier and differcnces it with
the signal at the Voo supply. The brdgze-balanced circuil
then develops a vallage to drive the bridge-balanced output
sage comprised of foarty low-side (Q8D0 — QRO9, QR12 -
21, QP00 — QR Q912 —3921) outpul transistors. This
results in the Vee supply having exacily one half of the
outpar voltage added 1o their quisscent voltage.

The protection mechanisms which affect the signal path are
implermcnted to protect the amplifier under real-world
conditions. These conditionsare high iostantansous corresnt,
excegsive lemperatiee, angd operation of the ouipa devices
outside safe conditions.

Q213 and (3214 actasa conventional current limiter, sensing
current in the owtpun stage. When curment 3t any one instam
exceeds the design erilera, the limiters remove the drive
from the LY As, thus limiting ¢urrent in the outpul stage o
a safe level —

Ta further protect the output stages, 8 specially developed
“ODEP” {Ouwtput Device Emulalor Protection) cirpuit is
wsed. It peoduces an analog cput proportional o he
alwuays-changing safe speraing area (30A) margin of the
output transistor. This cwpat controls the lanslator stage
previously mentioned, remaved any further drive that ray
exceed the SOA of the output stage,

Thermal sensors {UB00, USKY pive the GDEP circoits vitgl
information about the aperating lemperature of the heat-sink
on which the output devices are mounted.

Should the amplifier fail in such a way that would cause 2
targe: commen mode cunrent o flow in the putput stages, the
FAULT protection circuit senses this and shuts down the
power supply until the FAULT is removed and the unit is
rescl by switching off and back an Lhe main power breakers,
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7 Specifications

Please Note: All of the following specifications are valid
with the input filter (located on the Filter/Drigplay Driver
circoil board) sel o FLAT,

General Protection: If unreasonable operating
conditions occur the proteclion circuimy limits the drive
level to protect the cutput wansistor stages, particularly in
the case of elevaled iemperatere. Trangformer overheating
will result in a tempomry shutdown, Contralled slew-rate
voltage amplifiers protect the onit agatnsl RF busnouts,
Input overlpad protection is fumnished at the amplifier input
to limit corrent.

DC Qutput Ofiset:
oillivolts.

Hum and MoTse: At 36.4 dB gain with 4 ohm load: 105
dB, A-weighted, below rated continuons average OLIpE;
100 dB or <990 microvolts, 20 Hz to 20 kHz, below same

rated output
Common Mode Rejection: 70 dE.

{Shorted input) less than +/-10

Phase Respanse: +10/45%from 0 Hzie 20kHzat 1 W,

Input Impedance: Nominally 20 K ohms, balanced.
Mominally 10 K chms, unbalanced.

Inpul Senshivity: Factory set to 1.55 V (balanced).

Adjustabic between 0.9 and 2.88 Y for rated output. See

section 4.4, -
HiPot; Tested (o 2,000 volt isolation.
Qutpout Power {4, 2, T and 0.5 chms); See Figure 7.1,

Peak Response: 163 peak volts or 180 peak amps. With

muktiple amplificrz interlocked; epto 2,000 and/or 500 A
peaks can be achicverl.

“Constant Yolage” Quipet: 25 50, 70 and 100 ¥ line
ouiput for dismbution i staodand,

Frequency Response: +-0.25dB from 20 Hz 0 20 kHe |

while driving 1 watt inte 2 4 ohm load.

Harmaonic Distortion: Less than 1.0% at 50 Hz 1o 50 kIHz
while driving 2,190 wars int 4 ohims, Less than .15 (o
50 Hz 10 4.5 KHz and increasing linearly 1 0.9% at 50 kHz.

M Distartlon: Less than 0.05% from 2,190 watts down 1o
2149 walrg indo & ahms.

Slew Rate: =40 volts/microsecond.
Damping Factor; >1000 from 10 Hz 10 400 Hz.
Load impedance: Designed to drive very low impedance

(even Wilally reactive ones). Works excellently with
“constanl veliage™ dismributed systems.

Cutput Impedanca: <10 milliohms in series with less
thary 2 microhenries.

Voltage Galn: 66:1 +/~ 2% or 364 dB +/-0.5 dB a,
maximium Ievel seting,

Cutput Slgnal: Unbalanced, single-channel.

Power Supply: High voliage supply: 163 volts. Low
viltage supply: +- 24, 4+~ 15, and +5 VDC. (24 V is
unregulated; 15 and 5 ¥ 18 regulated, )

Power Requirements: 47 o 63 He, 3-phase, 208 VAC,
A topgle switch circuit breaker opens all legs of the AC
mains on excess current demand. This breaker 15 ratee at 20
amps per phass.

Turn On: No dangerons tansients. 0.7 sce, tom-on delay,

Front Panel Controls: Ready-Standby switchenahlesor
digables the amplifier outpat circuity. Locking mput Level
comtrol adjusts the amplifier pain. Optional =¥ awich
configures the oplional output mcter (o display curent or
valtage. Optional 20020 switch selects the range of the
opticnal outpnt meter. Optienal Feak—KMS switch selects
Lhe display mode of the optional outpot meter.

Rear Panel Controls: Trple rocker switch circoit
bredker for 3-phase AC mains,

Internal Control; Yanabie sensitivity control (1,55 ¥ for
full ourput]. Adjustable input filier can be configured asa
Iow-pass, band-pass, high-pass, all-pass {((Tat) ar no-pass
{muic) filier, Magter-Stave swilkch for inerlocking multiple
amplifiers,

Display: Green Ready indicslor is on when the unit is
turned cn and enabled with the Ready—Standby switch,

Yellow Standby indicator is on when the unit ts tuned on
and disabled with the Ready-Sandby switch. [t will also
come on whengver an over-voltage, over-temp ur FAULT
condition causes the unit to go into STANDRY moede.

Amber 3% Over Valiage indicator alerts of excessive
voltage in the AC maing, ILeomes on when the Tine vollage
exceeds the rated valone by 10% or more and latches the unit
in STANDBY mode, (The aver-voliage conditicn must be
removed and the rsar-panel circuit breakers must be
switched 1o reset the umit.)

Red Over Temp indicator wams that the unil has gotten too
hat and has temporarily gone into STANDEY mode. (The
unit will retuen to READY mods afier cooling down.)

Red TFault indicator lights to wam that the output circuitry
fias malfunctioned. In this rare event, the unit is latched in
STANDBY mode for protection. Switching the unit off with
the rear-panel breaker will reset the Faull cireuitry if the

loads {less than 1ahm), Can waork safely withanytypelead + problem is not permanent,
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Macro-Tech 10,000 Fowser Amplifier

Yellow fOC (Input/Cutpet Comparitor) indicator is
nommally off, 1n the untikely cvent that the gutput waveform
differs from that of the input by 0.05% or mare, it wall flash.
A delay circuit ensures it will remain on long engugh to be
vigthle even of very fagl rangient distortion is detected.

Green Vser indicator fiashes synchronously with the
presence of inpot voltage. It will mm off and the JOO
indicator will mm on if the voltage headroom of the
amplifier is exceeded.

Green Ise indicator fashes synchronously with the presence
of outpui curzent. It will toen 0Ff and the fO¢ indicator wilt
tum on if the corrent headroom of the amplifier is exceedad.

Anoptional 3 fadigit LCI cutput meter displays the cotput

voltage ar current. The meter has two ranges and it can be _

sel to digplay peak or RMS values,

Connectors

lput:  Balanced 3-pin female XLE connector om
standard P.LP.-FX module.

Quiput: 3-terminal barrier block monnted on rear panel,
PP Standard internal PfP, connector is accessable
through rear panel g provide Plug-In Panel compatibilty,
System Inferlock: Femala 37-pin“D-shell” connestor.
AC Ling: Standard NEMA twist-lock 3-phase male
ECONCGLOT O Fedr panel,

Monitors: A 1k chm unbalanced st point provides 1 volt
per 20 amps of output current,  Junctions and heatsink
temperature can also be measured. The test points are
located on the main circuit board behiind the (ront panel and
thesr signals are commen to the amplifier ground.

Dimensions: Unit gecopics § EIA 19-inch rack units,
10.5 inches (26.7 cm) high, 17.75 inches (43.1 cm} deep
{behind front mounting srrface). Unit extends a maximom
of 2.3 inches (6.4 cm} from the front mounting surface,

Mounting: Standard EIA RS-310-C fromt-panel rack
mounting. Provigions for optional mck slides with built-in
pivols are oplignal,

Weight: 128 pounds (58 Kg).
Finlsh: Polyurethane silver and textured black finish,

Construction:  Aluminum chassis with stecl
reinforeement. Intemal modules are easily accessible.

Cooling: Four high efficiency “H™ section heat sinks
enable uniform and effient cooling. Four 100 CFM fans with
air intakes located at both sides of the amplifier discharge air
through the front-pane] grill. No space is required between
rack-mounted units, Air fifters are removable from the rear
via one fastener per side and may be eliminated if cabinet
filtration is provided. The fans are off below 1229F (50°C).

Operating Environment
Cooling Alr Required: 300 CFM per amplifier,
Amblent Temperatuzre: 50" 16 122° F (H) 10 50" C).
Maximum power output is derated above 86 F (30" €.
Humidhy: {—70% non-condensing.

Shipplng / Non-Oparaling Environment
Ambient Temperature: -40" - 140°F (~40" 1o 60° O,
Humidity: 95% non-condensing.

MACRO-TECH 10,000
FTG Corlinuous | Max Average -
Averaga Pawar | Powar at o o BT Wl at 4006% 7D
Load A0ILTHD | 1.0% THD [Ses note 3 (Ses note §]
{ohms) {See note 1} | {See nota ) ne

1 kHe 1 kHz 20 Hz 80 Hz 15kHz M Hz 50 Hz 1 &Hz
4 2,180 2,180 1,815 2,075 2,560 1,900 2,060 2,185
3895 3,770 3,285 3610 45810 4,285 3,610 3,850
1 E 38 5.930 4,845 5,365 8,505 4,555 5315 5860
0.5 7.o00 s.2a0 l B 485 9 4540 5,280 £,420 7.a3a

Fig. 7.1 Fower Matrix

Power Specifications

Mty masufictiren publish power grecifictions with o telenmer of 21 dB or woge Thal mesn their srrplifier can deviane more thag 20% in output!l A 100 wan amplifer
would meet theit spee IF it ocly produced T9.4 watte {tber memuficoucen quatify their apect by saying they e Mypical” o “rubjeet 10 mannfactoring 1olctances, Lereby
TEMeving ny eafermance guarnte:, ¥eLake o difTerem spproach st f__‘:wn_m_r pubiEiahitd specificalonr ant puarenieed oetbss yoars. Fomher, beoatien oo "irehmase™ Epcca

dne memt Ennyenl than our pablizhed spece, g

Nolag:

Ve believe you thould ges wisl you pay for.

1. Continitaie power in Lhe rorical of Feders] Trade Commission testing ia undsriond to be 4 ptinimisn of Five misga of operaticn, Harmonic distortion, if tesseed at the
BME surn wkal s & pereestiage of the fun darmmial output weltege, Thit appliea for all wattiget greater thap 025 wailz.
2. A& 1 kMzaine wave ia presonied to e smplificr and 1he ouipit rectitnoad foe non-lineer distntion. The Jevel is mercassd anb] the THD rmacher 1O%, A1 lovel theRvesayc

prower per channel ix reportad

1. A single cycls of site wave iz presenisd oo the I.'mp]:i.ﬁu'.lnd ottt far non-linear diniedtion. The average povwts during the bamt i repariad, Speakem must be able o

withstand =hif Lewe] if they see to be safely used with thir amplifier.

4, A almillicesond burst or bwo eyeles of dne wave (whichewer ic.af greater duretion) it eed and the power wampuled o the iveage powes dudng the buret. The duy cycls
of (s tost iz 10 perent This pawes level i # meksurs of how lood an senplifior is ae pereeived by the braring prosesa.

72 Specifications

¢



Macro-Tech 10,000 Power Amolifisr @{Fwﬂ

= : : | T N LT T

: T T I T T

o | L
4 o I HE N

11— — -

h
—]
i

= - s . |
NN RITRN

o LI 1! i
m 10 | =
FRECIENGST [HE|

LT T

" Fig. 2.2 Typical Frequency Response

L. r )
ﬁ\l | 1 | i | I
1230 - \ H [ S N
160a . 1 ; : : :
1
ooo \ —
&HE '. \ .
Lorl -+
™
N
26D = g i
[y
1o |— _ L T“.“"_-
Nl : |
_ Za m -~ 1K — ALE -7
FREGUEMNGCY |4
Fig. 7.3 Typical Damping Factor
P - ! Al L Il
50400 - 4 | ! |J- : . | I
waa |- - | — e MR '
FALL KR MES : fJ . € B
ir.m : - m - vl - ;_’# . ‘—L
LT A4 b 7I/ . A
ao - I—-- '
. e
ra | | | - | |:I |i | ; I |
14 1ae 1K oK 153 K

FHEC GHEC™ (Hz]|

Fig. 7.4 Typica! Outpet Impedance

Spechlifcations 7.3



Macre-Tech 10,000 Power Amplifiar

T

i [
1K 10K my
FREGUEKEY (Hz)

10a TECHROM FEF#

Fig. 7.5 Typical Phase Response

74 épac:'ﬁca tians




Macra-Tech 10,000 Fower Ampiifier
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8 Accessories

8.1 P.LFP Modules

One of the advantages of your Macra-Teck is il abibily tobe
quickly custontized via F P, (Flug-In-Panel) modules, The
MA-10,000 comes equipped with g PP, card edge
cooncelor inside the rear panel. The modules install easily:

L
Fig. 8.2 instaling a PP, Module

Here are sonme of the 4P, modules available:

P.ILP.-FMX [ucilitates “daisy-chaining™ several amplifier
balanced inputs together.  Female 1 Wale J-pin XLE
connes Lors arc used to passively bridge the amplifiers input.

PLP.-FXT uscs halanced 111 wransformers & isolate the
source from the inputs. It comes with balanced Female 3-pin
KLR conneclors,

P.LP.-150 i5 desigred especially for 25 o MOV
distribation systems where full isclation is eguired. Using
it, along with minor amplifier modifications, the amplific
puipuls are safely i=olzted from both the input tenminals and
the chassis,

PLY-XOV i5 a versatile, economical mono 12 or 18 4B/
octave crossoverdilter which offers bi-amping and td-
amping capabifity.

P.LP.-CLP ts designed to detect and prevent overload. The
same error detecting circnit that is used o signal your (OC
indicator 15 used to activate this ertor-dnven compressar, It
i8 not your dypical signal drven compregsor bul a cincuil
prevent any overlead. Itcan yield up 1o 13 dB of additional
signal safely margin withoui noticeable progron change,

P.IP.-AMC combines many of the featnres found in the
F.LP.-XOV and P.I.P.-CLP to provide both a variable 4th-
order Linkwilz-Riley crogsover and an fOC—driven
variable-threshald compressor.  In addition, variable
cyualization notworks pravide for “constant-directivity™
born equalization and {ilter-assisied B, vened box
equalization.  Bi-amping and tri-armping capabilides are
provided via XTR connectors.

PIP-SPC is similyr o the PLP-AMC in that it has a2
variable dth-order Linkwitz-Riley crossover and a variable-
threshold compressor. [t is unigue in that it includas
dhynamig eompressor-driven squalization.  Both dynantic
high-pass and low-pass fillering is proreided W enhance high
and low frequency reprodoction. Bi-amping and tri-amping

~ capabilitivs are provided via XLR vonnectors.

P.IF.-FTE inclules the foatures of the PIP.-FXT
{balanced 1:1 izoladon transformers:) and adds 1w each
channel a 12 dB/octave RET filter, a variable 18 dB/ioctave
high-pass filter (to reduce bass/subsonic fraquencies), and a
& dBjoctave 3 kHz shelving nerwork for “canstant-
directivity” horn equalization. Special quick-connect
barrier blocks are provided for inpuls @ cach channel.

P.LP.-ATN includes all the featares of the F.LP.-FTE and

' addg a 32-atep precision attenealor w each channel,

I3-F.LT. integrates Macre-Tech and Com-Tech amplificrs
inta Crown's £ System 20067, An 1Q {Intelligence
{Juotient} system gives centralized remale compuicr-
control of 1 1o 2,000 amplifiers. Each channel of each
amplifier can be menitored and individually controlled from
an ineapensive microcompuier, A tokal of 15 Tungtions can
be eilher monitored or contralled.

Cther PA P modules are corrently under development
Contact your dealer or the Crown Technical Services
Department for the laest infarmation.
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NEY LT R
A O
W12 e 1FTEA DUTRUT -
i RIA0 A4
— 14 INAZ 48 1 H
Janq Jl.::: - 1%H | 470 4710,
- RagE
J400 :::':} - IC 7
< J400eBE 4 wEE o3ng - Q3r3
Cr ENIBETA ngﬂ' 2MA125
“LH
R34F 1EY
100 Y
— 1% I
L 2
NE] - 3 ! 1
O al_w Hiika L
4| =
s I com o Eeisk | f 3
- = B
Tacz | +L FALLT
sz QL = — o — = — LIF00 -4 | LHai+8 —_
' T Ay NALD I 27
.« TEHP - | Ca0E CI0A  C304;
; Dsgsw 3§ L0 T F 18 Ls
, H |
| ——w— | ; ; o]
: : Taoo = -15%
r Eng 3 hl !
i : 1 z 3 )
1 _tam “1E¥ e —_ | I
. ot E i - weed o#
: Z 47 .85 41.9¢ 32.6K |
= 5. |
Ugun-& N3ILE |
TLO7 4
: N V- V- |
. 4§ M LA00-C -
- q
1303 = i -LEv
- I
AF3S
— JACa-3 ? —_—
4 - =
[ ! Caos CI0F C3me - o
S, \ow 18 047 LB Ehd 340
TEE-JS usno-2
L _ — S A3T4
; = T e L0 41 RAZS
F PR, 14 - |1 Ha
-1 [ g B1SK | v
- ﬂg&a uzni-f
- 1E. 2K
JAC3-1 iz
— -5V P15y
gy
- T u3gi-o
aF ik
J4p0-23 ?Eg;
~~ T —
A e RA32 ¥
- ¥CC g 15 2 [ =15y
1z MUY, ZERD
_ - L
J400-1%
CaeE
H L
o J4a0-g39
MITES | : = '
--— I
LMLESS ITHERWISE SFECIFIED MALCH PROTECTION
AL RESIETORS [N OHHS ® 5%, 25w
ALL CAPACITORE 1M HICAOFaRADS JO0350-9
_
J
- ] =
] > 3 i 4 | 5 | 6 i 7



[g4)

™

Lo

Jf
PIP ARD WIRE PalIS ON
i TR. rd| FIP BACK PANEL
ENGE [N
INFUT 1 5 &
+ AUDIO > 1 —uﬁmiag >3 ' ;%} 1
INPUT 1 4.99K 1%
- AUDIO S>-—E —»e
Higﬁi{ 1%
5IG N3 nk : N g
EROUND 27 [“%7 2
INFLIT 2
» alpIo M2 o — L5y 4
INPUT 2 4.3 1% 3——,
- AUDIO SH-=2 e L%) =
- 4. 59K 12
g1G B .
GROUND 2
—aay L 6
5IG S =
SROUND 7
24y Sy L1 = 5> 7
.. | % RS 4. 7K
AUDIO -y, 22 RG e —>> B
asTRL; 154K RE
13 A ; 4.7
10C > $DE — AN —>
- 1EY 1MIGEB
DIGITAL -~ 1< 5o 10
GROUND ™ »2 ’)_ )
. - ]
= ! a1 jafl
RESET 2 HENEEIESA 1N4148 ﬁ> 1
R4 I
RS G
. 75K J 120K .
Qo=RP > —_ L > 12
323 i
K
855 )12 = e > 13
5. 1M
e e —AA > 14
NMOTES:
1. ALL RESISTORS IN OHMS, .25W, &3 MATDK PIF BACK PLANE
2. ALL CAPACITORS IN MICROFARADS
3. CUT 71 THRU Z4 TO ENASLE —
PASSIVE MIXING OF INPUTS. J0355-8
4. WITH Z1 THRU 74 INPLACE. INPUT 2

JF A PIP-FX BECOMES & DAISY CHATIN

LNITY GAIN OUTFUT.

[

[
Ly



=1EY

-3-5

Alg-g

o
L0 -10

JFE

Rh-11

- 13
TENF SN

-1

LemL- L F

FEGL

-5
D ~E0n-1if

O Bit-aa
HENTE

D &ﬂ'!ll

- [T}
POMER REL TS

-8 O

L

FRLILT )

+
o
AL

EMMALE

-
O w15
HIGH LINE WOLTADE
1. B
_D M LEEY
-9
O g1
AT
u-o|
O S 18
:g'*ﬂ
B-1m
L]
1M
g
2 Bmeen
pEOA IWTERL %
L1 ]
U L1, 1E
G WEH0h=#1, 8
fedn
£.m™ E-30
b O Bn-m
aml FEATY

E-3E -
J0-25 O

NOTES®
UNLESS DTHERWISE SPECIFIER,

b ALL RESISTORS .2t TN DHHS AT 5%
E] AL CAFACITORS IN HICRIFARADSG

HIOFTIONA, AT CUSTIMER RENEST.

MALRK STATUS
AND INTERLOCK

JO35L-7

s



i

L

H

SEE FIF BACK PLANE

BOARD FOR MORC DETAIL

A i ] y J300-3E, 40 ] ff;”
. 7\( JE00-37.39 2
- 3
LQ =3 \/?'iauﬂ_-aa 2 BGE QUTPLT
104 Rif1 MOTES «
| | l o Yo o UNLESS DTHERWISE SPECIFIED
| » ) | 1% 1% 11 ALL RESISTORS IM Ors. . 250 5%
| w5 0 - 21 ALL CAPACITORS IN HICROFARADS
| 3] | 7| COMPONENT SELECTED ACCOROING TO APPLICATJON.
NPT = r VERNIER
Ji-5 ] A TN
| Ji-4 | BaL. INPUTI ) [1e 1 AMALDG GND =01
L PIP-Fx A | SIGNAL TUT :I' = 1EG:EIGN*L ouT 2
Tiop
| AMALOE GND Qb3 1400 | =E4vPC LNRER —}
| ISPI ORIVE (D4 130 )-24vbC UNRES
SFAAE | 05 120 |1SVYDC
| | AiBE
W ¥ ] GM
. o SPI ORIVE (06 110 DIGITAL oND 34
o 7 o1a +15%0C
ELMMING IIF HEARE | (0} Q+15
INFUTS SOCKET Ming 'oe a0 -1swnc
SLAVE |, — —— _ _ - L— — — FROM USOD C FIM I+
- T 17 L1 —
ﬁnafa? >>_-"_IO Ol T | 51;153:?1:1{51' TOC IMTERLOEK 0N STATUS! INTEHFACE
gLM‘E | 5 | I
- -1 = OJ_J___T;_‘NV_" I
? -
J303 - 30 3’)’5“%' |'D I 1, X g?;u:&
1
JI-16 >3‘|‘% s [ R
e | | I ! r:Erl BE_EL- CONSTANT
o ?II_-:\;E”l . - 1 | I | CURRENT = JUHPER @ & 3
J3- Sy iie) Ly t ! o
J300-EH 1 | ~1% MTCH ! D | consTant
SLAVE | f E ! ' | VmraeE = JUMFER 1 & &
JI-15 > FIERE = 3 ‘—'l‘—«NI W h o |
2300-29 >SL”E |'::‘I | . | RLLY
LA
335w 3!-1:3|D OJLE_ I I g 1z Cig
LAI00-8 | | | 47FF
| 1 i i L
14 LP_I‘“\_CE_"“ 2 = |
___ 1t = |p11? ,
100w — SERIES = JUMPER £ & 3
Hies Aig? DUTPUT 10g
- 49.9 OFFSET Ci0  Em.ik
FLE] 1% L . %
D o PARALLEL =  WIMFFR § & =
-1
1 [ ]
 HONITOR N " Hioe TigE
. 05V/AME OUTPUT L T (P 0
. ~——( Y MASTER/SL AVE
SWITCH %100
COMMON «3-240
|—-— % J400-354
SAMPLED COMMOM Wa-2
£D > HO0-3. 44,53
AMPLTFIER OUTPUT w» J3-1
24 Udpn-12
~15¥
O Fi44
N CW gisg =3 b 10K
-15v 115y £
RiZt
100K -
I MOM OFFSET 2 154
! 2 [ 3 p | 5 | 4 7 F 2 | 9 f 13 14 I 12 f 13 | 12 I 15



1=

I?

J—

+15v

£215
mesa  LELS
oK }_
AEGG
o33
1 S {Juson-az
1500~ 4 1Nt 14E Ve
<1 IN
7] e 3
+ —— 1N4148
£ a0
the 48
RE4S
100
A
_{ +H
E.I'EIIJ ) a400-23
REET
5.5
J400-11
HOD-13
{J) 4p0-18
AMEL IFTER
BUTALT
reey
.ol
VOLT OFFSET -
Fad4 {1 Ja00-24
A00K
2.9 ﬂr{ ii
o -
STATIC %34 - I O “vLL
+ - -
1004 L e MDD-E1
-1E¥
NOTES
. -1EY - UMLESS OTHERWISE SPECIFIED
ALL FESISTORS IN OHMS ® G¥ . 20W
r200 ALL CAPACITORS IN MICROF ARADS.
Ra3s # MNOT USED IN SOME HODELS
5
sa00-g -
i Cceay Q gt
SFF ey MO0-1E LC
o e | { ¥ g4p0-10 -
_ Leny
o 2 i
=3 Mat 0K GATN STAGE
COM -1EY .
v J400-2. 4 Ij{ B L J352-5
L e} g2
= _iEv
. B - - - T . T VL ;
: ] 5 5 | 1 | 11 . 12 : .'



bt E14

— —{Ju400-g2
L0z
112 T I e
Cz09
% REDE D203 Be
(=11 IN4 548 )
ne04
S -
30
Bl p
c250 CJaan-za
-3 _| reia Regr
z = &R S.6 _
JedO-11
RESE é 4213 _D
EIHEI-{ p HPSe0R7 JM0-13
ReEs 1
ReES Fa73
SEX AW [._,W_,.__‘ =
ety {)
00 -12
RE74 AP I TER
_{ i_ B4 LW DUTFLT
¥ Caay J—
2 37EF carz -1 F%%a
—r 57 AZ7S
— gk
T
R cpan De1 -IrH
Z.2M 1.38k 5% 200PF =1 .1 IH4148 d00-14 -H
e —J ~—{_) 140D~ 24
% | L &
4 — Fesl
G - B o H O o0
_ TSk oz
18v i EEEI N4 L4E FEga
RES1 0265 18
+AE¥ R 1H414g ced
CW *
Le0s ?gsa []
. 15V 1N 148 -veo
Eﬁﬂ = Lsnoemy
R3S W
AZE4
Sij MOTES

- 18w

1
C
D
E
VLT OFFSET
F Ralg
108
STATIC BAL.
& R234
100k
+VCC
H
ReA3
Sik
1H
Re3E
K g
e
) &
-%TC
| 7 ! 2

vm ] JADD-1E

% D206
TE00
AEZEE
30
CE0E AE31
003 . 51 L2E
b Den 7u5 TLAIIC
R2EF —LEEEE l-"
FIF
-15¥ L

R22E

o2
& | 7 | f

{J) sana-1o

Lo
‘h

— MLESS OTHERWISE SPECIFIED
ALL RESISTORS IN DHMS @ &Y . 2S5

AL CARACITORS T MLOHUE &RADG.
* MNOT USED IN SO MODELS

MALOK GAIN STAGE
J0352-5

—
R

11

Air



A, v
5 7 5 5 1= uosse-e 0 3 2 :
L
e C.H. | Tong | maw OEACATATTOM OaTL ar Pﬂf%
o - _ .
I ol g |
8] | ! _1
F F
, e mmem
r
CWER Tl
raotection
] pamy uSO0oE “ .
|
E E
T F =]
ES— ’ . i _ _ |
it T r
1 !
B
LEs ¥ i B
1
1
B !
i | Saf L Ede L =
aoow i P znaw "'1.' o 1;‘-2; ?m!
0 ! = ‘2anv a
H 1 Caph I:Jw TEans  Caaa
o. L w.1 T4
i | FEL R Haw  |Fdgw
1 i !
RN — —
L ——— - - £
IR 1 —#LC
——H oH LD Mren :".b ! : t—
Pecrazee 1 bR 1
_'r;.l?ll
O W —BLESELU . e
Ta
GOMMIH N OTES -
. 1. ALL REZTATEAN 4PE 1M OHHL
! LM, 35 UMLESY CTHERHI&E
H 1 {:- .. dlicten
ima Bz L:3 J - ! A, wLl LAMAGLTOMS MIE IH
1 FE g%ﬂ:;:;ngng::'irnn
| RS Y ft’*c? f\} ! L5 e | o FABLE “a ' |
L[J ! : FEL, _JB00 Ir H *LEw 1L —l LagGT LSO T DBEOLETED
_____ " g—|< E (:____ —t Lol | ﬁ; ] Ime i J da13 — [Ty i} ]
: A R o EREEEI LR
! ' o : aczliza | ... 'aoz
: : _:-ﬁ:-_v's:.:ras | =
5] ' ! = 2]
i 1 RACD
:am.-"n:l. : o — [ B
7+ . a T Fr e —
1 —iran IMMEN L
'
Lot . C . b "~
CHOWM INTERMATIOMNA_ N
LT4B WEST wTSHiHaR Adag ELKHART, IM. 48837 PHOME Juusl Pde—danod
SCHM;, MaA1Qx PCOWER SUPFLY 3805 18W
ARTWTE T | | i .
A = L] TLH 'G-!M!fhl APPPOYED BY | | D0 HOT SCALE PAINT A
R CHEGHED | | [T ———
moaLt NOHE = E.C.H.
T s e T
" SHALL MOT G RRPACLRUCED, COOTED. om Om il ouET ee (O 517Gy =P =
4p The @azzd FOR THE HAIEAC TG Oh Bare — - s lcic i i
PRaAaTil i PEWIGEd WITHRYT PEMMIISIO0N. \TET amHEMBLT a LS
; — - : T » | ; | - | ;





