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Operating and Service Instructions for the Altec Lansing 9444B Power Amplifier

1 ELECTRICAL

Two amplifier models are
available. One model has a 50/60
Hz power transformer with two
120 V ae primary windings. These
windings may be wired in paralle}
er 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 volis, 50/60 Hz. The
next two sections refer fo the first
model with the dual 120 V ac pri-
mary windings.

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

WARNING: Verify that the power
fransformer’s primary  circuit
configuration is correct for the
intended 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 voliages, or in
series to meet 220/240 V ac requi-
rements. Use the following pro-
cedures to re-strap the primary of
the power transformer for 220/240
V ac applications.

i. Make sure the amplifier is
not connected to any po-
wer source.

2. Remove and save the gle-
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 {wo innermost screws
inset into the top bumper
strip. Refer to Figure 1 for
the exact screw locations.

NOTE: THIS SCREW
IS LONGER THAN
THE OTHER THWO

REMOVE 3 SCREWS
(BOTH SIDES)

\>

(BOTH SIDES)

<V

REMOVE 3 SCREWS

SORERS

K REMOVE 2 MIDDLS
," AMPLIFIER O —]

(FRONT PANEL) O

——

Figure 1 Top Cover Removal

2

21

Locate terminal blocks
TB1 and TB2 on the side
of the chassis near the
rear input PC board. Re-
connect the leads as
shown in Figure 2b.

Install the top cover with
the eleven screws previ-
ously removed. Two ser-
ews are longer than the
others removed from the
sides and rear. Thesa
longer screws install into
the rearmost position on
each side of the chassis,

Install an 5A fuse, Littel-
fuse Type 3AB 5A/250V
slo-blo 328-series ceramic
body or equiv.

INSTALLATION

Rack Mounting

The amplifier muay be in-

stalled in a standord 19 inch
equipment rack. It roonires 5%
inches of vertical rzcc space and
secures to the rack —binstl with
the four rack moun! =crews and
cup washers providec 11 the hard-
ware kif.

2.2 Ventilation

The amplificr must be ad-
equately ventilated avoid ex-
cessive temperature = Ii should
not be used in arex: where the
ambient temperaturs ecxceeds 60
°C (140 °F). To delormiine the am-

bient air temperatu: - cperate the
system in the rack il the temp-
erature stabilizes, Mcasare the
ambient air with a Lulb-type ther-
mometer held at tli« Loitom of the
uppermost amplifier. Do not let
the thermometer touch the metal

chassis because the ¢ 1assis will be
hotter than the ambient air. If the

ALTEC LANSING® CORPORATION e a Mark IV Company 1



Operating and Service Insiructions for the Altec Lansing 9444B Power Amplifier
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120 V ac
a)

ac Wiring Connections

NC = No connection, # = Permanent connection

WHT/BLK

220/240 V ac

TB1 TB2 ‘for=: aise ron

dropping resistor
®) from 220 oha, 25 X,
to 430 ohm, 25 W,

o
# i
#* 2
* 3
NC EXE
NC 5
NC|Z |6
NG| O |7 L
* B ExAERES BL HHT
% |0 |9 || sztzzzzz WHT /BLK
% 1 FAN (BLX)
o

b)

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

air temperature exceeds 60 °C
(140 °F), the equipment should be
spaced al least 1.75 inches apart
or a blower installed to provide
sufficient z2ir movement within
the cabinet.

WARNING: Do not operate the
amplifier within a completely
closed unveniilated housing.

3 SIGNAL CONNECT-
IONS

3.1 Input Connections
Balanced inpuf 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
grourd (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 QOuiput Connect-

ions

The XLR and barrier strip
connectors are wired in parallel
Pin 2 of the XLR is the (+) input
on the barrier strip, and pin 3 is
the (—) input. Since the input im-
pedance of the electronically-
balanced imput stage is high (15
kohms), there is minimal loading
on the signal source. When the
input connections are made to cne
connector, the other may be used
as an auxiliary line output to feed
other high input impedance equip-
ment. Refer to Figure 3 for poss-
ible applications.

3.3 Output Connections
Output connections are
made to the four terminal barrier
strip connector located on the rear
of the unit. Refer to Figure 4 for

typical output connections.

3.4 Output Cable Seleciion
Speaker wire size playvs «
important part in quality soun
systems. Small wire gauges o
waste power and reduce the doro-
ping factor at the speaker terio-
inals. This can add coloration =

muddiness to the sound. To 2:».j :

offset this problem, Table I 1
been assembled to enable you
calculate the power losses in

speaker cable.

3.4.1 Calculating Powse
Losses with 8 olin
Loads
To calculate the tuis

power loss in the speaker ca’l

multiply the power loss per o

(or meter) of the 2-wire caul

selected from Table I by ‘1

length of the eable in feef

meters). For example, suppose
installer uses 160 feet of 10 G~ -
wire cable with an 8 {} speako:
system. The total power los=
the cable is:

Total Power Loss in cable

= 0.0509 watts/foot % 160 fe=!
= 8.1 watts

Does this mean that whenever !
amplifier produces 200 wafis o
output power, 191.9 watts (20
watts minus 8.1 waits) will v
delivered to the 8 ohm load? 11!
The actual load impedance is
ohms plus the resistance of 1
cable (0.00204 ohms/foot time
160 feet) for a total load impe
dance of 8.3264 ohms. At the & |
rated output power, the outpn
voltage is 40 V rms. Therefo:
the amplifier produces 182.2 wail
with this load instead of 20
watts. This was calculated b+
squaring the voltage and dividin:
by the load impedance (40* divi
ed by 8.3264 ohms). As a resull
the actual power delivered to 11:c
load i1s 184.1 watts (192.2 wai:
minus 8.1 watts).

9 ALTEC LANSING® CORPORATION e a Mark IV Company



Operating and Service Instructions for the Aliec Lansing 9444B Power Amplifier

Losses with ohm
Loads
SOURCE AMPLIFIER'S INPUTS AUX QUTPUTS '];o ealoulate 1 e
(USER DPTIONS) when using a 4 ohm spooker sys-
SELANCED HL (#) | WA sameR sTAIe Ve tem, multiply the loss =! & ohms
SOURCE | g {j} W: Lo | outeut by 3. In the above exam /=, the 10
Lo 1yt T8 —— GA wire would consume 24.3
b NC watts of power while 10 18 GA
= : wire would waste 157.7 watts -
BgLDAUchEED f HI (#) A “E'R mxf: PR Dﬁ more than half of the covlifier’s 4
N/600 OHM [T 10 () T yo Lo £ ol paber mating:
TERMINATION e ]
- h SINGLE-ENDED AUX OUTPUT 3.5  Damping Faclor
HoT YLA BARRIER STRIP ] The higher ths damping
UNBALANCED 2 (+) HOT factor rating of an amplifier, the
SOURCE j] [ | f é;:} ?-E COM Eigtﬁ greater the ability of (1:» 2mplifier
— —]___—r;’?____’__- RUNS to control unwanted spcaker cone
: UNDER movements, When a =izz] drives
UNBALANCED |  HOT x’a-a BARRIER STAIP . 6 ft a woofer, current flowir: through
SouRcE _ [1] =1 3 :3 E??: COM Wew the voice coil creates « magnetic
T cou JC L—1 W s J field. This field intera: = with the
= e permanent magnetic 5old in the
gap and forces the cohination
cone and voice coil ausembly to
Figure 3 Typical Input Connections move outward. When (he 3igﬂ3;l is
removed, the assemh!' moves in-
ward but its momentum causes it
to overshoot its resting point. This
overshoot will dampen iiself out
AMPLIFIER'S OUTPUTS LOUDSPEAKER LOADS eventually but the unwented mo-
SPEAKER OUTPUTS vements can add cons=iierable dis-
[ - Fi FE I ST tortion products to the sound.
¥ [T oPTIONAL PROTECTION FuSE FULL RANGE _ .
iz [} —[Fuse = OPERATION In the process of mov ig inward
DUAL MOGE L - through the magnetic leld, the
voice coil assembly cnerates a
SPEAKER OUTPUTS - current of opposite palariiy to the
_ _]I original signal. This current
eHe [, [ ] OPT. DAIVER PROTECTION CAB. gi;w induces a voltage or “hack EMF”
G2 [ + m{ | [ TEM which travels through (lic speaker
DUAL MODE = : wire to the amplificr's output.
COMPRESSION DRIVER The lower the ampliiis "= cutput
SPEAKER OUTPUTS impedance, th_e fast
s s Sh:ot:lgfthe:oiievm-i,
- + out. The output impeia;
s i [ 5 Jiﬂ:] FULL RANGE/ amplifir an, be calonlated by
BRIDGE;{E}D & dividing the rated cuiput impe-
dance, typically 8 olius, by the
damping factor. The 11448 hasa
Figure 4 Typical Output Connections ﬁ?&mfm:::;;d; o °:uti2?
impedance of 0.04 « s
Had 18 GA wire been used in the  portance of using the proper wire
above example, the loss in the  size. 3.5.1 Caleulziing the
cable would have been 51.9 watts. Maximum |.ength of
This example illustrates the im- 8.4.2 Calculating Power Cable for = Specified

ALTEC LANSING® CORPORATION ® a Mark IV Company 3



Operating and Service Instructions for the Altec Lansing 9444B Power Amplifier

Damping Facter Spec-

ification at the Load

The damping factor rating
is typically never realized at the
load because of the resistance of
the cable (and other factors such
as the contact resistance of an
output relay or the resistance of
an output fase). The damping fac-
tor at the load should be 30 for
general paging systems and 50 for
high fidelity music systems, Econ-
omics usually dictate, however,
that these numbers are cut-in-
half. The resulting damping factor
at the load should be based on
experience and customer satis-
faction. Onece a minimum damping
factor is determined for a partic-
ular type of installation, the fo-
llowing equation can calculate the
maximum length of 2-wire cable
which can be used to achiéve the
minimum damping factor specified
at the load:

Max. Length of 2-wire cable in
feet

2L — Zo
= _DF
DCR/ft

where

ZL. is the load impedance
to connect to the amp-
lifier;

Zo is the amplifier’s
output impedance (0.04
ohms for the 9444B);

DF is the minimum
permissible damping
factor at the load; and
DCR/ft is the DC resis-
tance of the 2-wire cable
per foot from Table L.

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

Let’s use the equation. Suppose
ZL equals 8 chms, Zo = 0.04

ohms, and the minimum damping

Tabie 1 9444B Power Losses in 2-wire Speaker Cable

Power
AWQ DCR/f Loss/it
(GA) () (watla/ft)
6 0.00081 0.0201
8 0.00121 0.0302
10 0.00204 0.0509
12 0.00324 0.0809
14 0.00515 0.1286
16 0.00819 0.2043
18 0.01302 0.3244
20 0.02070 0.5148
22 0.03292 0.8163

Cable Cross- Power
Seclional DCR/meter  Loss/motor
area (mm?®)  (Q/m) (watts/m)
13.30 0.00264 0.0661
8.36 0.00421 0.1051
5.26 0.00669 0.1669
3.31 0.01063 0.2650
2.08 0.01691 0.4210
1.31 0.02685 0.6667
0.82 0.04289 1.0609
0.52 0.06764 1.6627
0.33 0.10658 2:5950

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

8 — (0.09)
25 = 215 feet
0.01302 Q/ft

Sometimes it may be necessary to
locate the spezker 100 feet or
more away from the amplifier. In
this sifuation, a much larger
gauge cable is required. However,
this may not be practical or eco-
nomical. The size of the 2-wire
cable can be greatly reduced by
stepping up the output voltage of
the amplifier to 70, 100, 140, or
210 volt, using an output trans-
former, then stepping down the
voltage at the load. Such a system
is shown in Figure 5.

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

equation:

Max. Length of 2-wire cable in
fest

vy e
(Pout)(DCR/it) DF ZL
where

V is the stepped-up

age of the system;

Pout is the rated oulp
power of the amplificr;
Zo is the output impe!
ance of the amplifier ((.0-
ohms for the 9444B);

ZL is the load impedan -

DCR/ft is the DC reuis
tance of the 2-wire call
per foot from Table I: «i
DF is the minimum po:

missible damping factor ©

the load.

Suppose a 210 volt system wer
used at a 600 watt power leve
drive an 8 ohm load with a min
mum damping factor of 25. Usin.
the same 18 GA cable as befor

the maximum length can now L

198 feet. Power companies i

this technique to transfer larp:
amounts of power over greai di:

tances.

3.6 Speaker
Fuse Selection
Sometimes it may be de=

irable to use in-line fuses (fuses

series with the output) to profe:

loudspeaker systems (or the am |-

lifier). It is difficult, however,

determine the proper fuse valic

Protection

with the correct time lag and

overload characteristics to matoh
the limitations of a speaker sy

tem. The values shown in Table |’

e

should serve only as a guide. T

4 ALTEC LANSING* CORPORATION ® a Mark IV Company



Operating and Service Instructions for the Altec Lansing 9444B Power Amplifier

POWER AMPLIFIER

LONG CABLE RUN
SHORT CABLE RUNS {SMALL GAUGE WIRE)
/ LOUDSPEAKER
a

70, 100, 140,
OR 210 VOLTS

;

STEP-DOWN TRANSFORMER

Figure 5 High-voltage Distribution System

use, determine the power rating
and load value. Then, select =
standard value fuse of the next
smaller value to the one listed in
the table.

Table I1 Calculated Output Fuse
Values

Power 18 80 B0
(wutts) Load Load Lead
100 3.70 2.62 1.85
150 454 3.21 2.27
200 5.24 3.70 2.62
300 642 454 3.21
400 741 5.24 3.70
600 2.07 6.42 4.54

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 ZL)* amps
ZL x 1.85

where
Pout is the output power
rating of the amplifier;
and

ZL is the load impedance.

Use 32 volt 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.

3.7 Compression Driver
Protection Capacitors
Compression drivers, used

for mid te high frequency sound

reproduction, are much more sus-
ceptible to damage from low fre-
quencies than large cone loud-
speakers. Even though an elect-
ronic crossover may be employed,
problems may arise in the cables
between the crossover and the
power amplifier, or from misad-

Jjustment of the crossover. Either

of these situations could apply low

frequency signals or hum to the
driver and cause damage. To pre-
vent a pofential mishap, Alfec

Lansing recommends 15 a cap-

acitor between the amplifer and
the compression driver Lo supp-
ress low frequencies al possible
DC. Refer to the examplc in Fig-
ure 4.

In choosing a value, one must be
careful not to interfer= with the

crossover frequency. A« o general
rule, select a capaciior whose
break frequency, with respect to the
load, is 3 dB down at ap; roximate-
ly Y% of the high pass corner fre-
quency.

Mpylar capacitors with ol least a
100 volt ac rating are recommmend-
ed. Table IIl shows |2 recom-
mended capacitor valucs for use
with 8 and 16 ohm drivers at pop-
ular crossover freguencics,

Table III Compressio=  Driver
Protection Capacitors
Crossover 80 1601
Frequency Dirjver Driver
500 Hz 80 pT 40 uF
800 Hz 50 pF 25 i
1000 Hz 40 uF 20 uF
1250 Hz 33 pf i6 yF
2000 Hz 20 pF 10 pF
3150 Hz 12 i 6 pF
6300 Hz 6 uF 3 uF
4 OCTAL ACUESSORY
SOCEKETE

Two octal sockeis permit a
variety of plug-in accersories to be

used with the amplilior. Normally,
one “U” jumper is inserted bet-
ween octal socket pinz 8 and 1,

and another betweer ins 7and 6.
These jumpers mu:l remain in
place for the ampli/ =+ io operaie

when not wusing v aecessory
modules. To use will: 111 accessory
module, remove (z:1:. save) the
jumpers and insiz!! Lo meduls
making sure the key o0 its center
post aligns with tl roove in the
female socket. For opcration, refer
to the instructions | rovided with

ALTEC LANSING® CORPORATION © a Mark IV Company 5
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the module. Schematically, the
module will be inserted between
the input connector and the bal-
anced input stage.

Electronic modules are powered
from a bipelar 15 voit supply in
the amplifier. The supply is cap-
able of supplying up to 256 ma DC
of current. Currents in excess of
25 ma DC may prevent the ampli-
fier from disengaging from its
buili-in protection mechanisms.

5 PROTECTION SYS-
TEMS

5.1 Toad Protection Cir-
cuitry
Each 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 current limit which is a
function of the output signal volt-
age. As = result, the amplifier can
deliver the rated currents into
rated loads but substantially lim-
its the current into low impedance
or shorted loads (shorted output
terminals). Once the short is re-
moved, however, the amplifier will
resume normal operation.

Protection

A dual speed fan is also incorp-
orated to provide efficient cooling
under the most demanding condi-
tions. 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
equalized to prevent the output
devices nearest the fan from op-
erating at a cooler temperature

than the devices at the opposite
end. This minimizes the thermal
gradient across the heatsink and
forces the devices to operate at
more nearly the same tempera-
ture. This equalizes the lifetimes
and reliability characteristics of
the output devices so that no one
device 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.

5.3 Protect Indicator

The “PROTECT” LED
does mot furn-on abruptly as
others may do; its intensity is
allowed to vary. As a result, its
degree of brightness serves as a
relative indicator of the severity of
the current operating conditions
e.g., the brighter the LED, the
greater the stress on the chan-
nel(s). This provides a visual not-
ification well in advance of any
impending 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 condit-
ions improve. If a shutdown does
occur, the channel will resume
normal operation as soon as its
devices have cooled fo an accept-
able temperature.

8 OPERATION

6.1 Dual Mode of Oper-

ation

In the dual mode of oper-
alion, 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” poesition
and rotate the level controls fully

counterclockwise (full attenc
ion). Input a 0 dBa (0.775 V v
nominal signal level and arii
power. Slowly inerease the lovo
controls until the desired cuipul
power is obtained, If «ithor
“CLIP” LED illuminates, redu =
the output with the channel Jov¢
control or reduce the input iz
level at its source.

WARNING: Never attempt to o
nect the outputs of the two chon
nels in parallel.

6.2  Bridge Mode of Oper

ation

After installation
hookup, verify that the m:
switch, located on the rear pa
is in the “BRIDGE” position. & -
ate both levels controls il
counterclockwise (full attenus -
ion). Input a 0 dBu (0.775 V rm
nominal signal level into chanu
1 only and apply power. Slowly |
crease the level conirol of chann
1 until the desired output pow.:
is obtained. If either “CLIP™ 1.I"]
illuminates, reduce the output lo-
el with the level control or redu:
the input signal level at its sourc

CAUTION: Be sure that no inp:
connections are made to channe!
and that its level control is f[u!
counterclockwise (OFF).

WARNING: The bridged ouip:
mode provides a true balanced-i-
ground output. Do not use any te:
equipment to test or evaluate thi
amplifier which does not ha
floating grounds.

7 In Case of Problems
Please check the followin:
items:

1 Verify that the amplifi=
is properly connected @
an ac power source an
that the source is active.

1o

Verify that the input con-
nections are proper’
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made. Refer to Figure 3.

3. Verify that the output
connections are properly
made. Refer to Figure 4.

4, Check the input and out-
put cables for proper
wiring and continuity.

5. Check the signal source
and the load.
6. Insure that the two jump-

ers for each octal socket
are properly installed (Gf
not using optional plug-in
modules).

= Insure that any accessory
modunles installed do not
draw more than 25 ma
DC of current.

8. Check that the mode
switech is in the desired
position.

NOTICE: Repairs performed by
other thaen authorized warranty
staiions (Dealers) or qualified
personnel shall void the warranty
peried of this unii. To avoid loss
of warranly, see your nearest Altee
Lansing authorized dealer, or call
Altec Lansing Customer Service
direcily at (405) 324-5311, FAX
(405) 324-8981, or write:

Altec Lansing Customer
Service/Repair

10500 W. Reno

Oklahoma City, OK 73128
U.B.A.
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8 SPECIFICATIONS

Conditions:

1. 0.dBu = 0.775 volts rms.
2. Dua! mode ratings are for each channel.
3. Both channels operating at rated output power

unless noted.

4. 120 volt ac line input voltage maintained for all

tests unless noted.

Continucus Rated Output Power:
(20 Hz - 20 kHz at less than 0.1% THD)

Dual mode, 4 :
Bridge mode, 8 (:
Dual mode, 8 {1
Bridge mode, 16 {:

300 watts/ch
600 watts
200 watts/ch
400 watts

Continzous Rated Ouiput Power to Subwoofer:
(20 Hz - 1 kHz at less than 0.1% THD)

Dual mode, 4 £2:
Bridge mode, 8 Q:
Dual mode, 8 {:
Bridge mode, 16 (2:

375 waits/ch

750 watts

225 watts/ch
450 watts

Maximum Midband Output Power:
(Ref. 1 kHz, 1% THD, @120 volis ac line voltage)

Duzal mode, 4 (:
Bridge mode, 8 {):
Dual mede, 8 O:
Bridge mode, 18 (:

>400 walts/ch
>B800 watts
>250 watts/ch
>500 watts

(Ref. 1 kHz, 1% THD, @108 volts ac (10% sag))

Dual mode, 4
Bridge mode, 8 ):
Dual mode, 8 {1
Bridge mode, 18 (}:

> 325 watts/ch
>650 watts
>200 watts/ch
>400 watts

(Ref. 1 kHz, 1% THD, @100 volts ac (17% sag))

Dual mode, 4 O:
Bridge mede, 8 (1:
Dual mode, 8 {:
Bridge mode, 186 (2

>230 watts/ch
>4860 watts
>175 watts/ch
>350 watts

Headroom (Before clip): 21 dB
(Ref. 1 kHz, 1% THD, any mode)

Frequency Response:

10 Hz - 90 kHz

(Ref. 1 kHz, 1 watt output, +0/—3 dB)

Power Bandwidih:

20 Hz - 20 kHz

(Ref. 1 k¥iz, +0/—1 dBr where 0 dBr = rated output

power in any mode)

Voltage Gain:
(Ref. 1 kHz)

Dual mode, 4 £2 or 8 {):

33 dB

Bridge mode, 8 or 16 {:

39 dB

Input Sensitivity for Rated Output Power:

(Ref. 1 kHz, +0.15 dB)
Dual mode, 4 Q:
Bridge mode, 8 0
Dual mode, 8 O:
Bridge mode, 16 (X

Maximum Input Level:
(Ref. 1 kHz)

Input Impedance:
(Ref. 1 kHz2)
Balanced:
Unbalaneed:

Polarity:

Phase Response:
(Any mode)

20 Hz:

20 kHz:

THD:

+0.1 dBa (0.78 V ru1
+0.1 dBu (0.78 V rm
+1.2 dBu (0.89 V rm
+1.2 dBu (0.89 V =m

+20 dBu (7.75 V rmn=

15 kO
15 kQ

Positive-going sigs
applied to pin 2 of X1 1
or (+) of barrier sirip
produces positive-goii:
signal at (+) outpny
terminal.

<+25°

<0.1% (Typ. <0.01%)

(Any mode, 30 kHz measurement bandwidth)

IMD (SMPTE 4:1):
(Any mode)

TIM (DIM 100):
(Any mode)

Rise Time:
(Any mode, 10% to 90%)

Slew Rate:
Dual mode, 4 or 8 {):
Bridge mode, 8 or 16 {:

Damping Factor:
(Dual mode, 8 ()
20 Hz - 1 kHz:

20 kHz:

Crosstalk:

<0.05% (Typ. <0.01%

<0.05%

<6 psec

>30 V/psee
>60 V/psec

>200
=758

<75 dBr

(Ref. 1 kHz, 0 dBr = rated output power into 8
chms, single channel operating)

Noise:

>100 dB

(Below rated output power, A-weighting filter, &
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dual mode, 50/60 Hz ac line frequency)

Amplifier Proiection:

Load Protection:

-

Cooling:
Heatsink:

Fan:

Output Topology:

Output Type:
Dual mode:

Bridge mode:

Output Devices:
Total number:
Pdmax rating:
Veeo:

Ie:

Tjmax:

Controls and Switches:

Rear:

Front:

Front Panel Indicators:

Connections:
Input:

Shorted output term-
inals, Over-temperature,
RF interference

Startup/shutdown trans-
ients, DC faults, Sub-
sonic signals

Thermally equalized 3/16
in aluminum black ano-
dized heatsink

Thermostatically con-
trolled dual speed fan.
Approximately 50 CFM
at low speed and 100
CFM at high speed. Ball
bearing fan has mini-
mum life rating of
50,000 hours at 25 °C
ambient temperature

True complementary
symmeiry with grounded
collectors (mo mica
insulators means better
heat transfer)

Unbalanced, each chan-
nel

Balaneed

18 devices
250 watls
250 volis DC
18 amps DC
200 °C

Mode switeh, Two input
level controls
Power switch

Power LED, Clip LED (x
2),Protect LED (x 2)

6 terminal barrier strip,
Female XLR (x 2),

Octal accessory socket (x
2), powered with *15

QOutput:

Power:

Fuse Type:

Power Reqguirements:

Operating ac Voltage
Range:

Power Consumption/
Heat Produced:

(Both channels operating in dual mode
sinewave input signal at stated outpul p

) loads)
idle:

1/8th max
midband power:

1/3rd max

midband power:
Rated output power:
Max midband power:

Operating Temperature

Range:

volts DC at 2°

Barrier strip

6 ft (1.88 m), S-wire, 18
GA power cord with
NEMA 5-15 plug/TEC

Littelfuse Tyvpe SAB 10
A/250' V Slo-Bllo® 328-
series ceramic vartridge

body, or equivalent (for
120 V ac uss

120V ae, 50/60 Hz, 1000
watts (coniigurable to

220/240 V ac). 100 V ae,
50/60 ¥ model
available.
Operates om line
voltages as ow as 90
volts (at reducs! output
power) assuming 2120V
ac nominal line
vith 1 kHz
ywer into 4
72 watts/0.245 BTU/R
720 watts/2. 100 LBTU/h
1,088 walkis/2.702
kBTU/M
1,464 wnlis/2.038
KBTU/h
1,680 11s/2.878
kBTU/M
Up to 60 "C (140 °F)
ambieni

Dimensions (Rear of rack ears to mi= dapth):

5.25mnH
inD

(1833 cm H » 433 cm W
x 33 em 1))

10in'Wx13
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Shipping Weighi:
Net Weight:
Color:

Enclosure:

Standard Accessories:

Optionzal Accessories:

42 Ibs (19.1 kg)
34 lbs (15.5 kg)
Black

Rack mount chassis, 16
GA steel, 3/16 in 5052
aluminum alloy front

panel

4 - “U” jumper plugs for
octal sockets (2 per
socket, installed)

1 - Operating Instruct-
ions and Service Manual
1 -5 A/250 V fuse (for
220/240 V ac use)

147124 Power Limiler
15515A Input Bridging
Transformer with Pad
155244 300 watt 70 volt
Transformer

15525A 600 watt 70 volt
Transformer

15567A 300 watt Auto-
former

15581A 24 dB/oct
Linkwitz-RileyCrossover
15594A-xxx 18 dB/ect
Low Pass Filters
15595A-xxx 18 dBjoct
High Pass Filters

The “-xxx” represents various corner frequencies
available for the corresponding filter.

ALTEC LANSING CORPORATION continually
strives to improve products and performance.
Therefore, the specifications are subject fo change

without notice.

Slo-Blo® is a registered trademark of Littelfuse,

Inec.
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ALTEC

fe sound of expexience.

9444B Power Amplifier

SERVICE INSTRUCTIONS

* % = CAUTION * * *

NO USER SERVICEABLE PARTS INSIDE. EXTREMELY
HAZARDOUS VOLTAGES AND CURRENTS MAY BE
ENCOUNTERED WITHIN THE CHASSIS. THE SERVICING
INFORMATION CONTAINED WITHIN THIS DOCUMENT [& ONLY
FOR USE BY ALTEC LANSING AUTHORIZED WARRANTY REPAIR
STATIONS AND QUALIFIED SERVICE PERSONNEL. TO AVOID
ELECTRIC SHOCK, DO NO PERFORM ANY SERVICING OTHER
THAN THAT CONTAINED IN THE OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO. OTHERWISE, REFER
ALIL SERVICING TO QUALIFIED SERVICE PERSONNEL
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9 SERVICE INFORM-
ATION

WARNING: No user servicable
paris inside. Extremely hazardous
voltages and currents may be en-
countered within the chassis, The
servicing informalion contained
within this document is only for
use by Altec Lansing authorized
warranty repair stations and
quelified service personnel. To
avoid electric shock DO NOT per-
form any servicing other than that
contained in the Operating Instruc-
tions unless you are qualified to
do so. Otherwise, refer all seruvi-
cing to qualified service personnel.

NOTICE: Modifications to Altec
Lansing products are not recom-
mended. Such modifications shall
be at the sole expense of the
person{s) or company responsible,
and any damage resulling there-
from shell not be covered under
warranty or otherwise.

9.1 Trimpot Adjustments
Figure 12 is a component
layout of the main cireuit board
for one channel (both channels
use the same board). The sche-
matic of the amplifier is shown in
Figure 13. Several trimpots are
provided for adjustment. Resistor
R26 adjusts the bias. Resistor R23
sets the negative current limit
and resistor R24 seis the positive
current limit. These two resistors
also affect the symmetry of clip-
ping. The LF Cancel trimpot, R39,
minimizes distortion caused by
ripple on the power supply lines.

9.2 Equipment Needed
To preecisely adjust the
trimpots, you must have the foll-

owing equipment:

® 1 — Oscilloscope (Tek-
tronix 2445 or equivalent)

° 1 — Distortion analyzer

(Scund Technology 1700B
or equivalent)
® 1 — 15 amp ac ammeter

<] 1 —4 0 load rated at 600
watls

@ 1 —8 ) load rated at 300
watls

° 1— Small non-conducting

flat-blade screwdriver or
set of plastic TV
alignment tools

2 1 — 12 in jumper cable
with alligator clips on
each end

° Miscellaneous handtools
(to remove the top cover)

NOTE: If you need to verify the
amplifier’s performance against
the rated specifications, you must
be able to maintain the ac line
voltage constant at 120 V ac (or
240 V ac if wired according to
Figure 2b). Therefore, we recom-
mend a suitably rated variac (50
ampere rating at 120 V ac).

2.3 Adjusting R39, the LF

Cancel Trimpot

Shown in Figure 6 is a
distortion waveform resuliing
from an improperly adjusted R38.
Notice the near sawtooth appear-
ance of the waveform. The trace
in Figure 7 shows the resulting
waveform after R39 is properly
adjusted. Notice the reduction in
ripple.

To adjust R39 for minimum rip-
ple, follow the procedures below:

1. Turn power off and dis-
connect the unit from its
power source. Make sure
the unit is in the Dual
mode with 8 {1 loads con-
nected to each channel.

2. Remove the eleven screws
securing the top cover.
Refer to Figure 1 for the
screw locations.

3. Connect the sinewave gen-
erator output of the anal-
yzer to the input of Chan-
nel 1. Rotate the input
level control of Channel 1

to its full clockwise oo
tion. Rotate the in
level control of Chann«|
to its full counter-cloc!
wise position.

4. Apply power to the s -
lifier and adjust the =i~
wave generator for =
Hz, 0 dBu (0.775 V ==
output level. For this =
justment, it is not neces
ary to maintain a constan
120 V ac line input vo!
age under load.

5. Find R39 on the compo
ent layout in Figure
With a non-conducting
plastie-shaft screwdrive
-adjust R39 for least «u
ount of ripple as shown

Figure 7.

8. Repeat steps 3 through
for Channel 2.

7. Turn off the generator’

cutput signal. If you ha
concluded with the i
and alignment procedure:
disconnect the amplifi:
from its power source =7
re-install the top cov

with the eleven screws pr-
viously removed.

9.4  Adjusting R26, (he

BIAS Trimpot

Shown in Figure 8isa di--
tortion waveform resulting fro
an improperly adjusted R26. .-
tice the pronounced spikes af i1n
crossover point in the wavefor:,
The trace in Figure 9 shows (i«
waveform with less pronounce:
spikes after R39 is properly =
justed.

To adjust R26 for the proper bias;
follow the procedures below:

1. Turn power off and dis-
connect the unit from -
power source. Make sur
the unit is in the Dus
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o

=1

mode with 8 ( loads con-
nected to each channel.

Remove the eleven screws
securing the top cover.
Refer to Figure 1 for the
screw locations.

Connect the sinewave gen-
erator output of the anal-
yzer to the input of Cha-
nnel 1. Rotate the input
level control of Channel 1
to its full clockwise posi-
tion. Rotate the input
level control of Channel 2
to its full eounter-clock-
wise position.

Apply power to the amp-
lifier and adjust the sine-

wave generafor for a 1
kHz, 0 dBu (0.775 V rms)
output level. For this
adjustment, it is not
necessary to maintain a
constant 120 V ac line
input voltage under load.

Find R26 on the compon-
ent layout in Figure 12.
Rotate the shaft of R26
slowly clockwise until the
spikes are minimized in
the distortion waveform
as shown in Figure 9.

Repeat steps 3 through 5
for Channel 2.

Check the ac idle current
draw. With both channels
at idle, the ac line current
should be approximately
0.6 amps rms. If the idle
current draw is signifi-
cantly greater, rotate R28
counter-clockwise slightly
on both channels until the
idle current is approxi-
mately 0.6 amps rms.

Turn off the generator’s
output signal. If you have
concluded with the test
and alignment procedures,

9.5

disconnect the amplifier
from its power source and
re-install the top cover
with the eleven screws
previously removed.

Adjusting R23 and R24,
the Negative and Pos-
itive Current Limit
Trimpots

Shown in Figure 11 is an

asymmetrically clipped waveform
caused by an improperly adjusted
positive current limit as determ-
ined by R24. Had R23 been impro-
perly adjusted, the negative half of
the waveform would be clipped as
well, but its degree of clipping isa
function of R23 only and is inde-
pendent of R24.

In the following procedures, you
will be adjusting the current limit
thresholds by varying R23 and
R24 in such a way so as to insure
symmetrical elipping.

1.

Turn power off and dis-
connect unit from power
source. Make sure the
unit is in the Dual mode
with a 4 () load connected
to the channel under test.

Remove the eleven screws
securing the top cover.
Refer to Figure 1 for the
screw locations.

Connect the sinewave gen-
erator output of the anal-
yzer to the input of Chan-
nel 1, Rotate the input
level control of Channel 1
to its full clockwise posi-
tion. Rotate the input
level control of Channel 2
to its full counter-clock-
wise position.

Find R23 and R24 on the
component layout in Fig-

wre 12. With a small non-

conducting screwdriver,
rotate R23 and R24 to
their full clockwise posi-

10.

LT,

tions.

Apply power to e ampli-
fier and adjus! (he sine-
wave generalo: or a 1
kHz, -10 dB: 0245 V
rms) output level. For this
adjustment, i@ = 5ol nee-
essary to mainiain a con-
stant 120 V ac line input
under load.

Increase the loval of the

generator unli! Lz output
of the amplificr reaches
34.6 V rms (which corre-
sponds to 300 watis out-
put into the 4 (1 load).

While monitcring the dis-
tortion wavafora: on the
oscilloscope, rulate R23

counter-cloclkize  until
the negative hnlf of the

waveform jusl begins to
visibly clip (iore pro-
nounced spilies will ap-
pear on Lthe distortion
waveform). Then
slightly cloo

until the vizible
disappears =1 Lhe spikes
inthe distortion waveform
reduce to ilhcir pre-clip
level.

Repeat Step © (or the posi-
tive current limit pot R24.
You may hi=zve lo slightly
re-adjust 20

If R23 and 124 are pro-

perly adjusted, the cha-
nnel should clip symmet-
rically (@ 17 THD) ai ap-
proximately <50 watts as
shown in Figure 11,

Repeat Steps 0 through 9
for Channe! o

Turn off Lhe zenerator’s
output signal. 17 you have
concluded th the test
and alignmen! nrocedures,
disconnect {he amplifier
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from its power source and
re-install the top cover
with the eleven screws
previously removed.

9.6 Checking the Short

Circuit Current

With one channel operat-
ing at full rated power into an 4 ()
load, carefully short the output
terminals using the 12 inch jump-
er cable while moniforing the ac
line current. The ac line current
draw under a short circuit condi-
tion should be at least 3.5 amps,
but no more than 4 amps rms). If
it exceeds 4 amps, re-adjust R23
and R24 by rotating them slightly
counter-clockwise, both by approz-
imately the same amount, until
the ac line current is typically 3.5
amps. Repeat this procedure for
Channel 2.

8.7 Ordering Replacement

Parts
To order replacement
parts, look wup -the ordering

number from the component parts
listing and call (405) 824-5311,
FAX (405) 324-8981, or write:

Altec Lansing

Replacement Parts Sales

P.O. Box 26105

Oklahoma City, OK 73126-0105
US.A.

9.8 Factory Service

If factory service is
required, ship the unit in its
original packing prepaid to:

Altec Lansing Customer
Service/Repair

10500 W. Reno

Oklahoma City, OK 73128
US.A

Enclose a note describing the pro-
blem in as much detail as possible,
Include any additional helpful in-
formation such as test conditions,
where used, how used, ete.

9.9 Technical Assistance

Forapplicationsassistance
or other technical information, co-
ntact the Technical Services Man-
ager. You can call (405) 324-5311,
FAX (405) 324-8981, or write:

Altec Lansing

Technical Services Manager
P.O. Box 26105

Oklahoma City, OK 73126-0105
USA.

i0 THE 9444B/SA (MOD-

EL WITH STEPPED

ATTENUATORS)

In the 8444 B/SA, the stan-
dard input level controls are re-
placed with precision stepped atte-
nuators. The stepped attenuators
have the following characteristics
(from the full clockwise position):

Click Position (CP)

1—20: 1 dB step sizes (-20
dB @ CP 20)

20 — 25: 2 dB step sizes (-30
dB @ CP 25)

25 — 26: 3 dB step size (-33
dB @ CP 26)

26 — 29: 4 dB step sizes (-45
dB @ CP 29)

29 — 30: 5 dB step size (-50
dB @ CP 30)

30 —» 3L OFF (full atten-

uation @ CP 31)
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R 39 HISADJUSTED R 39 PROPERLY RDJUSTED

Figure 8 Results with Improperly Adjusted LF Cancel Figure 7 Results with Properly Adjusted | Cancel

R28 HISARDJIUSTED R26 PROPERLY ADJUSTEL

Figure 8 Results with Improperly Adjusted Bias Figure 9 Results with Properly Adjust=d 'i:s

R24 HISADJUSTED R23 & R24 PROPERLY ADJUSTELD

.
R e
i
L]
L
[
.
§
[
[

Figure 10 Improperly Adjusted Positive Current Limit Figure 11 Properly Adjusted Posand Ney [ 'vrrent Limit
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Figure 12 Component Layout of Dual Channel Board
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Component Parts Listing for the 9444B

Reference Ordering
Designator Number
R1l, R2, B3, R4 47-09-125029
RO 47-09-125181
R10, R11 47-01-125064
R12, R13, R14, R15 47-03-124805

R16, R36, R37, R38
R17 (9444B)

47-01-102119
47-08-124795

R17 (9444B/5A) 47-06-124578
R18 47-03-125185
R19 47-01-125099
R20 47-01-102059
R21, R30 47-01-125102
R22, R29, R41 47-01-102080
R23, R24 47-06-027458
R25 47-09-125021
R26 47-08-036008
R27, R28 47-01-102208
R31 47-01-125028
R32 47-01-124834
R33 47-03-125106
R34, R35, R49, R50 47-03-125033
H39 4%7-08-027459
R40, R48 47-01-125066
R42 47-01-102122
R43, Rd4 47-01-102008
R45 47-01-028531
R46 21-01-110310
R4T 47-01-102126
C1, C2, C23 15-06-037468
C3 15-01-125026
C4, Cs 15-02-124437
Cs, C7 15-01-124503
Ccs 15-08-124587
Co 15-06-124637
Ci2, €13 15-06-124588
Ci8, C20 15-01-036110
Cc22 15-06-100113
C24 15-01-125024
C25 15-01-124508
Cc26 15-01-124502
L1 56-01-026510

CR1, CR2, CRS, CR5, CR8
CR10, CR12, CR14, CR15, CR16
CR23, CR24, CR25, CR26, CR27

48-01-125067

CR3 48-02-037580
CR4, CR19, CR21 39-01-124540
CR7, CR8 48-01-122988
CR11, CR13, CR17, 48-01-125098
CR18, CR20

CR22 39-01-121926
U1 17-01-122832

Name and Description

Resistor, 2 % 0.22 0, 5 watt, 5%

Resistor, 100 Q @25 °C, Positive Temperature Cocliiciont
Resistor, 22 ), 5 watt, 5%

Resistor, 7.5 k), 0.25 watt, 1%, metal film
Resistor, 47 k{), 0.25 watt, 5%, carbon film
Potentiometer, 2.5 kf), log taper, 20%
Stepped attenuator, 2.5 k2

Resistor, 5.49 k), 0.5 watt, 1% metal film
Resistor, 127 0, 0.25 watt, 1% metal film
Resistor, 160 0, 0.25 watt, 5% carbon film
Resistor, 3 k), 5 watt, 5%

Resistor, 1.2 kQ, 0,25 watt, 5% carbon film
Trimpot, 2.5 k0, 0.15 watt, horizontal mount
Resistor, 500 @25 °C, Negative Temperature Co-
Trimpot, 100 Q, 0.15 watt, horizontal mount
Resistor, 4.7 (1, 0.5 walt, 5%

Resistor, 450 ), 5 wait, 5%

Resistor, 4.7 0, 5 watt, 5%

Resistor, 7.87 k(, 0.5 watt, 1% metal film
Resistor, 49.9 k£, 0.5 watt, 1% metal film
Trimpot, 5 kf), 0.15 watt, hoizontal mount
Resistor, 10 k), 3 watt, 5%

Resistor, 82 kQ, 0.25 watt, 5% carbon film
Resistor, 6.8 k1, 0.25 watt, 5% carbon film
Resistor, 39 ki), 0.5 watt, 5% carbon film
Resistor, 0 () jumper

Resistor, 91 k), 0.25 watt, 5% carbon film
Capacitor, 100 pF, 160 volt, 5%, polypropylen-
Capacitor, 6.8 uF, 50 VDC, non-polar, Alumis
Capacitor, 0.1 pF, 50 VDC, ceramic disk
Capacitor, 100 pF, 50 VDC, Aluminum
Capacitor, 0.001 pF, 100 VDC, 5%, polypropyi=::
Capacitor, 0.1 uF, 100 VDC, 5%, polypropyle: =
Capacitor, 0.01 pF, 100 VDC, 5%, polypropyles
Capacitor, 4700 pF, 100 VDC, Aluminum, 10°
Capacitor, 0.1 gF, 250 VDC, 10%, Polyester
Capacitor, 4.7 pF, 160 VDC, Aluminum
Capacitor, 47 uF, 50 VDC, Aluminum

Capacitor, 10 uF, 50 VDC, Aluminum

Inductor, 2.0 pH, choke

Diode, 1N4937, fast recovery rectifier

JTieient

Bridge Rectifier, 1.5 Amp, 70 V

LED, red, with 12 inch leads

Zener, 1N5231B, 5.1 volt, 0.5 watt, 5%
Zener, 1N47444A 15.0 volt, 1 watt, 5%

LED, red, T1-3/4
IC, NE55324A
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Operating and Service Instructions for the Altec Lansing 9444B Power Amplifier

Reference
Designator

Q1, Q2, @8, Q4
Q5, Q6, Q7, Q8
Q17

Qis

Q19, Q21

Q20

C1

C2

CR1, CR2
F1

(F1)

R2

S1
T1
TS1

Ordering
Number

48-03-122979
48-03-122078
48-03-124475
48-03-124474
48-03-028711
48-03-028712

15-02-124994
15-02-124993
48-02-122651
51-04-105890
51-04-100470
47-02-1231086
53-02-125179
51-02-124582
56-08-027782
53-01-027945
28-13-026422
35-01-124521
24-04-124848
21-01-013567

Name and Description

Transistor, MJ15025, PNP
Transistor, MJ15024, NPN
Transistor, 2SA958Y, PNP
Transistor, 25C2168Y, NPN
Transistor, MPS-U05, NPN
Transistor, MPS-U55, PNP

Capacitor, 0.22 pF, 250 VAC
Capacitor, 0.0033 uF, 250 VAC
Bridge Rectifier, 25 amp, 400 volt
Fuse, 10 amp, 250 volt, NB-UL-CER
Fuse, 5 amp, 250 volt, NB-UL-GLS
Resistor, 300 Q, 25 watt, 5%

Surge suppressor, NTC Thermistor
Switch, power

Transformer, power

Thermostat, 190 °F, normally open
Hardware, rack mount

Fan, equipment cooling, 100 CFM
Knob, black

Jumper, octal socket, gold flash
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