9446A Operating Instructions

1 ELECTRICAL

Two amplifier models are
available. One model has a 50/60
Hz power transformer with two
120 V ac primary windings. These
windings may be wired in parallel
or series for operation at either
120 V ac or 220/240 V ac. The ot-
her amplifier model is for export
into countries where the ac line
voltage is 100 volts, 50/60 Hz. The
next two sections refer to the first
model with the dual 120 V ac pri-

mary windings.

1.1 120 V aec, 50/60 Hz
Power Connections
The amplifier is provided
with the primary of the power
transformer strapped for 120 V ac
operation from the factory. Refer
to Figure 2a for the wiring details.

WARNING: Verify that the power
transformer’s primary circuit con-
figuration is correct for the in-
tended ac line voltage BEFORE
applying power to the amplifier.

1.2 220/240 V ac, 50/60 Hz

Power Connections

The power transformer
has two 120 volt primary windings
which can be connected in parallel
for 120 V ac line voltages, or in
series to meet 220/240 V ac requi-
rements. Use the following proce-
dures to re-strap the primary of
the power transformer for 220/240
V ac applications.

1. Make sure the amplifier is
not connected to any pow-
er source.

2 Remove and save the ele-

ven screws securing the
top cover. There are three
screws on each side and
three along the top-rear
edge of the chassis. In
addition, you must remove
the two innermost screws
inset into the top bumper
strip. Refer to Figure 1 for
the exact screw locations.

REMOVE 3 SCREWS
(BOTH SIDES)

NOTE: THIS SCREW
IS LONGER THAN =
THE OTHER THWO
(BOTH SIDES)

REMOVE 3 SCREWS

REMOVE 2 SCREWS

f POWER AWPLIFIER 6 f

(FRONT PANEL)

[
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/
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Figure 1 Top Cover Removal

3. Locate the barrier strip
mounted on the top-rear
edge of the power trans-
former. Referring to Fig-
ure 2b, reconnect the
leads as shown.

4. Install the top cover with
the eleven screws previou-
sly removed. Two screws
are longer than the others
removed from the sides
and rear. These longer
screws install into the
rearmost position on each
side of the chassis.

5. Install an 8 amp fuse,
Littelfuse Type 3AB
8A/250V  slo-blo® 326-
series ceramic body or
equivalent.

2 INSTALLATION

2.1 Rack Mounting

The amplifier may be in-
stalled in a standard 19 inch
equipment rack. It requires 5%
inches of vertical rack space and
secures to the rack cabinet with
the four rack mount screws and
cup washers provided in the hard-
ware kit.

2:2 Ventilation

The amplifier must be ad-
equately ventilated to avoid ex-
cessive temperature rise. It should
not be used in areas where the
ambient temperature exceeds 60
°C (140 °F). To determine the am-
bient air temperature, operate the
system in the rack until the temp-
erature stabilizes. Measure the
ambient air with a bulb-type ther-
mometer held at the bottom of the
uppermost amplifier. Do not let
the thermometer touch the metal
chassis because the chassis will be



9446A Operating Instructions

g
s [o[p]o]plp]e
WHITE YELLOW BLACK BROWN
v (120 V) NOTE:
a. 120 V ac Primary Wiring Change only the
' BLACK and YELLOW
YELLOW wires. DO NOT
alter any other
o|[D[D]D[D]o 55
WHITE BLACK BROWN
o V) (240 V)
b. 240 V ac Primary Wiring

Figure 2 Primary Wiring Configuration for 120 V ac and 220/240 V ac

hotter than the ambient air. If the
air temperature exceeds 60 °C
(140 °F), the equipment should be
spaced at least 1.75 inches apart
or a blower installed to provide
sufficient air movement within
the cabinet.

WARNING: Do not operate the
amplifier within a complefely
elosed unventilated housing.

3 SIGNAL CONNECT-
IONS

3.1 Input Connections

Balanced input connect-
ions may be made to either the
barrier strip or the female XLR
connectors. For single-ended in-
puts, strap the low (—) input to
ground (pin 8 on XLR). Other-
wise, the electronically-balanced
input stage will see 6 dB less in-
put signal level than with a bal-

anced input. Refer to Figure 3 for
typical input connections.

3.2 Line Output Connect-
ions

The XL.R and barrier strip
connectors are wired in parallel.
Pin 2 of the XLR is the (+) input
on the barrier strip, and pin 8 is
the (—) input. Since the input im-
pedance of the electroncally-bal-
anced input stage is high (15 K
chms), there is minimal loading
on the signal source. When the in-
put connections are made to one
connector, the other may be used
as an auxiliary line output to feed
other high input impedance equip-
ment. Refer to Figure 3 for possi-
ble applications.

Output Connections

Output connections are
made fo the four terminal barrier
strip connector. Refer to Figure 4

3.3

for typical output connections.
34 Output Cable Selection
Speaker wire size plays an
important part in quality scund
systems. Small wire gauges can
waste power and reduce the dam-
ping factor at the speaker ferm-
inals. This can add coloration and
muddiness to the sound. To help
offset this problem, Table I has
been assembled to enable you fo
calculate the power losses in the
speaker cable.

3.4.1 Calculating Power Los-

ses with 8 chm Loads

To calculate the iotal
power loss in the speaker cable,
multiply the power loss per fool
(or meter) of the 2-wire cable =2l-
ected from Table I by the lengih
of the cable in feet (or meters).
For example, suppose an installer
uses 160 feet of 10 GA 2-wire ca-
ble with an B (] speaker system.
The total power loss in the cable
is:

Total Power Loss in cable

= 0.1013 watts/foot X 160 fest
= 16.2 waits

Does this mean that whenever the
amplifier produces 400 waits of
oulput power, 383.8 waits (400
watts minus 16.2 watts) will be
delivered to the 8 ohm load? NO!
The actual load impedance is 2
ohms plus the resistance of the
cable (0.00204 ohms/foot tfimss
160 feet) for a total load imps-
dance of 8.3264 ohms. At the 8 0}
rated output power, the ouiput
voltage is 56.57 V rms. Therefore,
the amplifier produces 384.3 watls
with this load instead of 400
watts. This was calculated by squ-
aring the voltage and dividing by
the load impedance (56.57° divided
by 8.3264 chms). As a result, the
actual power delivered to the load
is 368.1 watts (384.3 watts minus
16.2 watts).



9446A Operating Instructions

SOURCE AMPLIFIER'S INPUTS AUX OUTPUTS
. (USER'OPTIONS)
HI (4 ¥R BARRIER STHIP :
BALANCED —ﬂ—ﬁ-——- 2 “+ HI | BAL
SOURCE FTHTR § - g Lo |ouTPUT
. RESISTOR
BALANCED HI (+] ¥LA BARAIEA STRIP | .
SOURCE g o —fsd0}
W/600 OHM [ T ig (3 T e —fgs BN
TERMINATION %
SINGLE-ENDED AUX OUTPUT
HOT XA BARAIER STRIP B
UNBALANCED g r; ﬁ—[!ﬂﬂ
e —LH ITJ—E 1 sho COM| CABLE
#. R
UNDER
' XA BARAIER STRIP 6 ft
Bl TR
3 )
T com B ) B
NC %: NC
=

Figure 3 Typical Input Connections
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Figure 4 Typical Output Connections

Had 18 GA wire been used in the
above example, the loss in the
cable would have been 160.8
watts. This example illustrates the

importance of using the proper
wire size.

3.4.2 Caleculating Power

Losses with 4 ohm
Loads
To calenlate the losses

when using a 4 chm spsaker sys-
tem, multiply the loss af 8 ohms
by 3. In the above example, the 10
GA wire would consume 48.6 wat-
ts of power while the 18 GA wire
would waste 302.5 w=aiis - more
than half of the amplifier’s 4 ohm
power rating.

3.5 Damping Factor

The higher the damping
factor rating of an amplifier, the
greater the ability of the amplifier
to control unwanted speaker cone
movements. When z signal drives
a woofer, current flowing through
the voice coil creates a magnetic
field. This field interacts with the
permanent magnetic Geld in the
gap and forces the combination
cone and voice coil zssembly to
move outward. When the signal is
removed, the assembly moves in-
ward but its momenium causes it
to overshoot its restingz point. This
overshoot will dampen itself out
eventually but the unwanted mov-
ements can add considerable dis-
tortion products te the sound.

In the process of moving inward
through the magnetic field, the
voice coil assembly generates a
current of opposite polarity to the
eriginal signal. This current in-
duces a voltage or “back EMF”
which travels through the speaker
wire to the amplifier’s output.
The lower the amplifier’s output
impedance, the faster the over-
shoot of the voice eoil =ill dampen
out. The output impedance of an
amplifier can be calculated by
dividing the rated output impe-
dance, typically 8 chms, by the
damping factor. The $446A hasa
damping factor ratinz of 250
which corresponds fc an output
impedance of 0.082 chms.

3.5.1 Calculating the Maxi-
mum Lengih of Cable
for a Specified Damp-
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ing Factor Specifi-

cation at the Load

The damping factor rating
is typically never realized at the
load because of the resistance of
the cable (and other faetors such
as the contaet resistance of an
output relay or the resistance of
an output fuse). The damping fac-
tor at the load should be 30 for
general paging systems and 50 for
high fidelity music systems. Econ-
omies usually dictate, however,
that these numbers are cut-in-
half. The resulting damping factor
at the load should be based on ex-
perience and customer satisfact-
ion. Once a2 minimum damping
factor is determined for a parti-
cular type of installation, the
following equation can calculate
the maximum length of 2-wire
cable which can be used to ach-
ieve the minimum damping factor
specified at the load:

Max. Length of 2-wire cable in
feet

ZL — Zo
= _DF
DCR/ft

where
ZL is the load impedance
to connect to the amp-
lifier;
Zo is the amplifier’s
output impedance (0.032
ohms for the 9448A);
DF is the minimum per-
missible damping factor at
the load; and
DCR/ft is the DC resis-
tance of the 2-wire cable
per foot from Table 1.

The same equation can be used to
calculate the maximum cable leng-
th in meters by substituiing the
DCR per meter value from Table
L

Let’s use the equation. Suppose
ZL equals 8 ohms, Zo = 0.032
chms, and the minimum damping

Table I 9446A Power Losses in 2-wire Speaker Cable

Power Cable Cross- Power
AWG  DCR/it Loss/ft Sectional DCR/meter  Loss/meter
(GA) /ey (watls/Tt) arca (mm?) () (watts/m)
6 0.00081 0.0402 13.30 0.00264 0.1314
8 0.00121 0.0603 8.36 0.00421 0.2082
10 0.00204 0.1013 5.26 0.00669 0.3288
12 0.00324 0.1606 3.31 0.01063 0.5175
14 0.00515 0.2542 2.08 0.01691 0.8108
16 0.00819 0.4011 1.31 0.02685 1.2567
18 0.01302 0.6303 0.82 0.04280 1.9319
20 0.02070 0.9834 0.52 0.06764 2.8752
22 0.03202 151856 0.38 0.10658 4.1497

factor at the load is 25. In add-
ition, 18 GA cable is preferred.
Then, the maximum length of 18
GA eable which ean be used to
achieve a damping factor of 25 at
the load is:

_8 — (0.082)
25 = 22.1 feet
0.01302 Q/ft

ge cable is required. However, this
may not be practical or econo-
mical. The size of the 2-wire cable
can be greatly reduced by steppinz
up the output voltage of the amp-
lifier to 70, 100, 140, or 210 volt,
using an eutput transformer, then
stepping down the voltage af the
load. Such a system is shown in

POWER AMPLIFIER

INPUT

SHORT CABLE RUNS

STEP-UP TRANSFORMER

70, 100, 140,
OR 210 VOLTS

— LONG CABLE RUN
(SMALL BUAGE WIRE)

LOUDSPEAKER
a [
70, 100, 140, *
OA 210 VOLTS
Vi STEP-DOWN TRANSFORMER

Figure 5 High-voltage Distribution System

Sometimes it may be necessary to
locate the speaker 100 feet or
more away from the amplifier. In
this situation, a much larger gan-

Figure 5.

The maximum length of 2-wire ca-
ble in this situation can be ap-
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proximated from the following
equation:

Maz, Lengih ef 2-wire cable in
feet

v (1 Zs
(Pout)(DCEJﬁ)\ DF 2Z

where
WV is the stepped-up vol-
tage of the system;
Pout is the rated output
power of the amplifier;
Zo is the ouiput impeda-
nee of the amplifier (0.032
ohms for the 94484A);
ZL is the load impedance;
DCR/ft is the DC resis-
tanee of the 2-wire cable
per fool from Table I; and
DF ig the minimum perm-
isgible damping factor at
the load.

Suppose a 210 volt system were
used at a 1200 watt power level fo
drive an 8 chm load with a mini-
mum damping factor of 25. Using
the same 18 GA cable as before,
the maximum length ean now be
102 fest. Power companies use
this technique to transfer large
amounts of power over great dis-
tances.

3.6 Speaker Protection
Fuse Selection
Sometimes it may be des-

irable to use in-line fuses (fuses in
series with the output) to protect
loudspeaker systems (or the amp-
lifier). It is difficult, however, to
defermine the proper fuse value
with the correct time lag and ove-
rload characteristics to match the
limitations of a speaker system.
The values shown in Table 11 sho-
uld serve only asa guide. To use,
determine the power rating and
load value. Then, select a stand-
ard value fuse of the next smaller
value to the one listed in the
table.

The values are calculated for fast-
blow fuses which carry 135% of
their current rating for an hour
but will blow within 1 second at
200%. Other fuse values may be
calculated for different power
levels from the following equation:

Fuse value =

(Pout x Z1)”* amps
Z1, % 1.3

where
Pout is the output power
rating of the amplifier;
and
ZL is the load impedance.

Use 32 valt fuses if possible; they
typically have the lowest internal
resistance which will help mini-
mize deterioration of the damping
factor at the load. Refer to the
example in Figure 4.

Table IT Calculated Cutput Fuse
Values

Power 10 80 160
(watts) Load Load ioad
100 3.70 2.62 185
150 4.54 3.21 2.27
200 b.24 3.70 262
300 6.42 4.54 321
400 7.41 D24 3.70
GO0 907 6.42 454

3.7 Compression Driver
Protection Capacitors
Compression drivers, used

for mid to high frequency sound

reproduction, are much more sus-
ceptible to damage from low fre-
quencies than large come loud-
speakers. Even though an elect-
renic crossover may be employed,
problems may arise in the cables
between the crossover and the
power amplifier, or from misad-
justment of the crossover. Either
of these situations could apply low
frequency signals or hum fo the
driver and cause damage. To pre-
vent a potential mishap, ALTEC

LANSING recommends using a
capacitor between the amplifier
and the compression driver to
suppress low frequencies and
possible DC. Refer to the example
in Figure 4.

In choosing a value, one mush be
careful not to interfzre with the
crossover frequency. As = general
rule, select a capacitor whose
break frequency, with respect to
the load, is 3 dB down at appro-
ximately %2 of the high pass cor-
ner frequency.

Mylar capacitors with =zt least a
100 volt ac rating are recommend-
ed. Table III shows the recomme-
nded capacitor values for use with
8 and 16 ohm drivers =i popular
crossover frequencies.

Table III Compression Driver Pro-
tection Capacitors

Crossover 8101 60
Frequency Driver Driver
500 Hz 80 uT 40 uF
800 Hz 50 uF 25 uF
1000 Hz 40 uF 20 uF
1250 Hz 33 uF 16 pF
2000 Hz 20 uF 10 ¥
3150 Hz 12 3 F 6 uF
6300) Hz 6 I 3 pF
4 OCTAL ACCESSORY
SOCKETSE

Two octal sockeis permit a
variety of plug-in accessories to be
used with the amplifier. Normally,
one “U” jumper is inseried bet-
ween octal socket pins 8 and 1,
and another between pins 7 and 6.
These jumpers must remain in pl-
ace for the amplifier io operate
when. neot using any accessory mo-
dules: To use with an zccessory
module, remove (and save) the
jumpers and install ihe module
making sure the key cn its center
post aligns with the groove in the
female socket. For operation, refer
to the instruetions provided with
the module. Schematically, the



9446A Operating Instructions

medule will be inserted between
the input connector and the bal-
anced input stage.

Electronic modules are powered
from a bipolar 15 volt supply in
the amplifier. The supply is cap-
able of supplying up to 25 ma DC
of current. Currents in excess of
25 ma DC may prevent the ampli-
fier from disengaging from its
built-in protection mechanisms.

b PROTECTION SYS-

TEMS
5.1 Load Proteection Cir-
cuitry
Faech channel independ-
ently protects its load from

startup/shutdown transients, DC,
and large subsonic signals.

5.2 Amplifier

Circuitry

A unique current-limiting
circuit was designed specifically
for the amplifier. It features a
variable eurrent limit which is a
function of the output signal vol-
tage. As a resuli, the amplifier can
deliver the rated currents into rat-
‘ed loads but substantially limits
the current into low impedance or
shorted loads (shorted output ter-
minals). Once the short is re-
moved, however, the amplifier will
resume normal operation.

Protection

A dual speed fan is alsc incorp-
orated to provide efficient cooling
under the most demanding condit-
ions. When the heatsink temper-
ature at the fin tips reaches ap-
proximately 88 °C (190 °F), the
fan automatically switches to high
speed operation. As the temper-
ature cools to approximately 78 °C
(172°F), low speed operation is
once again resumed.

The heatsink is also thermally
squalized to prevent the output
devices nearest the fan from oper-
ating at a cooler temperature than
the devieces at the opposite end.

This minimizes the thermal grad-
ient across the heatsink and for-
ces the devices to operate at more
nearly the same temperature. This
equalizes the lifetimes and rel-
iability characteristics of the
output devices so that no one de-
vice becomes the weak link in the
chain.

Should the heatsink temperature
of a channel remain excessively
high, the affected channel will
shut down automatically. When
the output devices cool to a safe
operating temperature, the chan-
nel will automatically resume
normal operation.

53 Protect Indicator

The “PROTECT” LED
does not turn-on abruptly as ot-
hers may do; its intensity is al-
lowed fo vary. As a resulf, its de-
gree of brightness serves as a re-
lative indicator of the severity of
the current operating conditions
e.g., the brighter the LED, the
greater the stress on the chann-
el(s). This provides a visual noti-
fication well in advance of any im-
pending shutdown.

Although the channel may still
operate with the LED apparently
at full brightness, a total shut-
down will occur within a few sec-
onds unless the operating condi-
tions improve. If a shutdown does
oceur, the channel will resume no-
rmal operation as soon as its de-
viees have cooled to an acceptable
temperature.

[ OPERATION

6.1 Dual Mode of Oper-

ation

In the dual mode of oper-
ation, the channels may be oper-
ated independently. After install-
ation and hookup, verify that the
mode switch, located on the rear
panel, is in the “DUAL” position
and rotate the level controls fully
counterclockwise (full attenuat-

ion). Input a 0 dBu (0.775 V rms)
nominal signal level and apply
power. Slowly increase the level
controls until the desired oulput
power is obtained. If eifher
“CLIP” LED illuminates, reduce
the output with the channel level
control or reduce the input signal
level at its source.

WARNING: Never aitempt to con-
nect the outputs of the two chan-

nels in parallel.

6.2 Bridge Mode of Oper-

ation

After installation and
hookup, verify that the mode
switch, located on the rear panel,
is in the “BRIDGE” position. Ro-
tate both levels controls fully
counterclockwise (full attenu=-
tion). Imput a 0 dBu (0.775 V rms)
nominal signal level into channel
1 only and apply power. Slowly in-
crease the level control of channe!
1 until the desired output power
is obtained. If either “CLIP” LED
illuminates, reduce the outpul le-
vel with the level control or re-
duce the input signal level at iis
source.

CAUTION: Be sure that no inpuf
connections are made to channel 2
and that its level control is fully
counterclockwise (OFF).

WARNING: The bridged oufpui
mode provides a true balanced-io-
ground output. Do not use any ies:
equipment fo test or evaluate this
amplifier which does not have flo-
ating grounds.

T In Case of Problems
Please check the following

items:

1. Verify that the amplifier

is properly connected to
an ac power source and
that the source is active.

2. Verify that the input co-
nnections are properly



