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The BGW SPA-1 or SPA-3 — A Rack Full of Power in 5.25 Inches

The BGW SPA-1 and SPA-3 are dubbed
“signal processing amplifiers” because they
are more than just power amps: they contain
a number of signal processors that would
otherwise have to be purchased in separate
packages and interconnected in order to
adequately drive the loudspeaker system.
By combining the necessary functions in one
package, BGW has made it possible to
assemble a sound system in less space, for
comparable or less money, and with befter
reliability and performance than was
previously available. What's more, the
system designer can use these products as
basic "toolboxes” from which almost any
sound system can be created.

The SPA-3 is the more flexible and more
complex of the two models, since it includes
three power amplifiers and numerous proc-
essors that can be set up in almost unlimited
configurations optimized for the drivers in
any system. The SPA-1 has the required
signal processors and two power amplifiers
of sufficient horsepower to drive the sub-
woofers for aimost any sound system. These
two products can be used together, or sepa-
rately, as needs dictate.

SPA-3A: Your Own
System Design,
Professionally
Packaged

Many Functions, Easily
Reconfigured

This product utilizes a madular design
wherein functional blocks can be reconfig-
ured in seconds via plug-in “headers.” These
14-pin jumper-networks are about the size of
an IC, come in numerous factory preset
configurations, and/or may be reconfigured
in the field,

MKJ HCBA

NILEDGF
Header (Jumper Network) Configures SPA-3
Standard blocks include three power
amplifier modules, two signal delays, a 3-
way electronic crossover network, a
Switchset™ subsonic filter, a low frequency

parametric EQ, a high frequency contour
filter, three digitized attenuators, and several
buffer amplifiers, pads, and a differential
input circuit. An octal socket is provided for
an optional input transformer. This same
socket may be used for the various signal
take-off points (to drive additional external
power amps, for example). You can readily
change the location of the attenuators,
delays, etc., within the signal flow, the way
signals mix (or don't mix), and so forth.

If you don't need all the processing capa-
bility, you can order the system without these
options (i.e., less the parametric EQ or one of
the delays).

Precision and Repeatability

EQ characteristics, delay times, attenu-
ator levels, and virtually all adjustments are
accessible on the front panel behind a re-
movable security cover. These settings are
made via precision, calibrated rotary con-
trols or miniature digi-switches so you can
document the values from testing. Correct
settings can be re-established quickly and
accurately, and multiple systems will closely
track each other.

The attenuators are a unique design; a
digi-switch arranges 1% precision resistors
providing approximately 0.1 dB accuracy
down to at least -40 dB. In the standard
configuration, one attenuator adjusts overall
system level (0 to -89 dB), and two more
attenuators scale ampchannels 2&3 in1dB
increments below system level. The attenu-
ators can be ordered optionally at twice the
resolution (1/2 dB scaling).

Packaged for the Professional,
Designed For Unskilled Use

Both the SPA-1 and SPA-3 are strong
enough for touring, yet also equipped with
the connections you want for permanent
installations. Everything is contained in a
compact 5-1/4" high rack-mount chassis. A
modular design facilitates service, and flexi-
circuits reliably link individual modules while
minimizing hand wiring. Each amplifier
module is constructed around a heavy, ex-
truded aluminum heat sink, and can be
swapped out in minutes. (Precision controls
make recalibration a snap.) Signal process-
ing functions can be hard-wire bypassed. Of
course, with fewer cables, there is less op-
portunity for installation errors, oxidized
contacts, or cable faults — basically you
eliminate many of the problems associated
with large, complex sound systems.

Interface with the rest of your equipment
is straightforward. Parallel-wired male and
female balanced XLRs handle the inputs
(although in some configurations, one of the
XLRs can be used as a buffered output).
Ground lift and phase reversal are there, too.
The power amplifier outputs are brought to 5-
way binding posts for use with tinned leads,
banana plugs, or terminal lugs. In addition,
the octal socket that accepts an optional
input transformer also may be used to tap
interstage signals for feed to additional ex-
ternal processors or amplifiers (one SPA-3
can serve as the master amp/processor, and
other ampsthen serve as slaves). Five buffer
amplifiers are built into the SPA-3, and some
of these may be used as line drivers.

While it's loaded with functions and lots of
custom-tunable processing, once the SPAis
installed, it is very straightforward to use.
Just turn it on. The magnetic circuit breaker/
power switch even turns itself off so an
untrained operator can immediately respond
to any fault. Signal presence and clip LEDs
on each channel make it easy to verify nor-
mal operation. The rest of the controls and
adjustments are discreetly out of reach be-
hind the front-panel security cover.

Outstanding Performance

Often in electronics, multi-function boxes
represent compromises in order to squeeze
alot of function into a little space. Not so with
the SPA-1 and SPA-3. For example, the
power amplifiers are top quality, using
proven BGW technology, with very conser-
vative ratings. The SPA-3 will deliver 200
watts into 8 ohms for each of its three amp
modules, thus allowing plenty of headroom
for compression drivers. The low frequency
output will deliver 400 watts into 4 ohms —
ample for very solid bass reproduction. This
model is convection cooled, making it physi-
cally quiet enough for use in a control room.
The use of a compact toroidal transformer
further silences the chassis, while reducing
stray magnetic fields to avoid inducing hum
in adjacent rack-mounted components.
Electronically, the system is also quiet, using
low-noise TLO74 and 5532 opamps. High
common mode rejection is affarded by a dif-
ferential input that includes HF & DC gain
trim for optimization of CMRR. If you require
the utmost in common mode range (as in
very high noise environments), you can plug
in an optional input transformer at any time.

We have, in fact, put in extra touches to
preserve signal quality. For example, the




A Few of the Many Ways the SPA-3 Can Be Configured

Stereo Full-Range
System With Mono

STEREQ INPUT

Female XLR
J1

Subwoofer ' | STEREO LINE OUT
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This full-range system utilizes a two-way
crossover, yet has three outputs. The LF
sectionincludes its own precision subsonic
filter, parametric EQ, and signal delay for
wavefront arrival compensation due to the
nearer proximity of the low frequency cone
in relation to the diaphragm on the com-
pression drivers in the long-throw, high-
frequency horns. Both HF outputs cover the
same band, but one is for a near-throw fill
speaker cluster, and the other is for a long-
throw cluster. The near-throw cluster has
shonter horns, and hence a signal delay to
compensate for wavefront arrival in the
overlapping coverage zone. The long-
throw output has a high frequency contour
(boost) to compensate for HF attenuationin
the air.
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signal going into each delay section is 10 dB
above nominal, with a 10 dB attenuator fol-
lowing the delay; this preserves best S/N
performance through the circuit. Indeed, the
overall performance of the SPA-1 and of the
SPA-3 is top guality. These units are, how-
ever, easier to set up and more cost effective
than the rack full of separate high-quality
components they each replace.

Unique Signal Delays

The SPA-1 has one delay section, and
the SPA-3 has two delay sections. Your sig-
nals are not quantized (digitized), and con-
sequently there is none of the potential deg-
radation of A/D —-D/A conversion, anti-ali-
asing filtration, etc. Instead, we use special
all-pass delays that are very linear with re-
gard to delay over frequency. Our unique
“stagger tuning” design that assures maxi-
mally fiat response was devised over several
months of computer aided design.

The precision delay-controlled driver
alignment made possible by these units
means you'll need less corrective EQ be-
cause initial speaker system response is
flatter, and dispersion is better controlled.
Hence you enjoy better overall sound qual-
ity. Typically, you'll use the delay on the low
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band because the voice coil of a direct radia-
tor woofer will be physically mounted closer
to the listener than that of a horn-mounted
compression driver. Thus, the delay brings
the two wavefronts into alignment in the
crossover region, which reduces lobing and
phase cancellation, and provides the in-
tended directional characteristics. Delay N21
in the SPA-3 is permanently installed in
channel 1 (the LF channel) and is adjustable
in 100 uS increments (1.35") to a maximum
of 4 milliseconds (4-1/2'). Delay N® 2 can be
inserted in the mid- or high-frequency path
(channels 2 or 3), or both, and is adjustable
in ten 50 uS increments (0.68") to a maxi-
mum of 2 milliseconds (2-1/4").

An Electronic Crossover with
Subsonic Filter, HF Contour &
LF Parametric EQ

The SPA-3 has numerous filter functions.
Two low-pass and two high-pass sections
permit configuration of the system into a 3-
way full-range triamplifier (or a biamplifier).
The standard filters are 24 dB/octave (4-
pole) Linkwitz-Riley type, each consisting of
dual 12 dB/octave filters. They are 6 dB down
at the crossover point, and have a smoother
sound. However, you can order the latter, or

Inside The SPA-3: A Neat, Modular Layout

you can order Butterworth filters in 1, 2, 3 or
4 pole configurations if you prefer. The unit
also comes with a set of component value
tables so you can configure your own
custom-designed crossover in the field.

There is a precision subsonic high pass
filter to eliminate unwanted noise and
potentially damaging DC or infrasonic
transients. Standard configuration is an 18
dB/octave (3-pole) Butterworth, adjustable
from 10 Hz to 80 Hz in 10 Hz steps; optional
ranging is available.

To correct for overall system response, a
parametric equalizer is included in the low
frequency channel. The center frequency is
adjustable over the decade from 30 Hz to
300 Hz, Qfrom 0.5t0 2.0, and the gain range
is 16 dB. Optional frequencies are available.

A filter is provided specifically for
compensation of rolloff due to horn/driver
response and air attenuation. The High
Frequency Contour processor is a single-
pole (6 dB/octave) filter providing 0 to 9 dB of
boost in 1 dB increments, with a corner
frequency selectable at 5 kHz or 10 kHz.
Optional High-Resolution (0.5 dB)
incremental boost is available.




The SPA-I Subwoofer Amphﬁer System

T’ﬁis una is based on the same conwpi
as the SPA-3, but is designed for .use as
either a dual channel fuil-range amplifier, or
'alm@w\(meno) amp. It is ideal for driving
subwoofers, though its performance is ab-
som%ynmnprom:singmfulwange appli-
cations as well,

channel into 8 ohms or 600 watts per chan-
nel into 2 phms in either the 2-channel dis-
crete or summed input (dual mono) mode.
%eaomedmbndgadoutputmde it
will deliver a whopping- 1200 watts into 4
ohms. To dissipate this kind of power, the
SPA-1 is forced air cocled.

1 include a 2-way electronic crossover net-
work, a summing amplifier to mix the left and
right inputs to a mono signal (for driving a
subwoofer) while providing discrete high-
passed L & R line outputs to other amps, a
subsonic filter, @ signal delay, and a par-
ametric equalizer.

The SPA-1 will deliver 250 walts per

The basic functional blacks of the SPA-
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SPA-3 Typical Performance Graphs
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SPA-1 & SPA-3 Specifications

SPA-1 SPA-3
Power Output Dual CH Mode  Bridge Mono LF Section MF & HF Sections
16 ohms 125 W/CH 400 W 125 W/CH 125 W/CH
8 ohms 250 W/CH 800 W 250 W/CH 250 W/CH
4 ohms 400 W/CH 1200 W 400 W/CH 300 W/CH
2ohms 600 W/CH N/A N/A N/A
Maximum Gain 30 dB Each Channel 30 dB Each Channel
Attenuation Precision stepped rotary decimal switches Precision stepped rotary decimal switches adjust-

adjustable in 1 dB steps; from 0 to 89 dB attenu-
ation.

able in 1 dB steps; from 0 to 89 dB attenuation.
Three attenuators are provided: System Level,
Mid and High. Output.

Attenuation Accuracy

+0.10 dB from indicated value, down to -40 dB.

+0.10 dB from indicated value, down to -40 dB.

Frequency Response

Determined by filter seftings.

Determined by filter setfings.

Input Impedance

15 kohms with active balanced input or optional
factory-provided transformer.

15 kohms with active balanced input or optional
factory-provided transformer.

CMRR Greater than 80 dB. Greater than 80 dB.
Crossover
Frequency (ies) Customer specified 1SO frequency. Customer specified 1SO frequency.

Slope Rate 24 dB/octave standard; customer to specify as 24 dB/octave standard; customer to specify as
single 24 dB slope or dual 12 dB + 12 dB single 24 dB slope or dual 12 dB + 12 dB slopes;
slopes; 6, 12 or 18 dB/octave on special order. 6, 12 or 18 dB/octave on special order.

Filter Type Linkwitz-Riley standard; Butterworth optional. Linkwitz-Riley standard; Butterworth optional.

High-Pass (Subsonic) Filter E ‘
Frequency 10, 20, 30, 40, 50 60, 70 or 80 Hz, or bypass. 10, 20, 30, 40, 50 60, 70 or 80 Hz, or bypass.
Slope Rate 18 dB/octave (Butterworth). 18 dB/octave (Butterworth).

Parametric Equalizer

Frequency Range F. 25 Hz to 250 Hz. ~ | F, 50 Hz to 500 Hz.
Q Range 0.5t0 2.0. 0.5t02.0.
Gain Range +6 dB. 16 dB.
All-Pass Delay
Delay 1 Time 100 uS to 4.0 mS (or bypass). 10 steps of 100 uS, | LF: 100 uS to 4.0 mS (or bypass). 10 steps of
and Resolution 1 step of 1 mS, 1 step of 2 mS. 100 uS, 3 steps of 1 mS; 2.5 kHz linear delay
bandwidth.
Delay 2 Time N/A MF/HF: 50 1S to 2.0 mS (or bypass).10 steps of

and Resolution

Linearity

+2%, -10% up to 1200 Hz.

50 uS, 3 steps of 0.5 mS; 5 kHz linear delay
bandwidth.
+2%, -10% up to 1200 Hz.

System S/N Ratio

Better than 100 dB (unweighted) with 1 step of
2 mS delay.

Better than 100 dB (unweighted) with 1 step of
2 mS delay.

Dimensions
Height 5.25" 5.25"
Width 19" 19"
Depth 13.7" 13.7"
Net Weight 41 pounds 43 pounds
NOTES

Power ratings are continuous average sine wave, all
channels driven (where applicable); SPA-3 “Total Power”
is-FTC rating. THD at maximum power oulput varies
depending on selected signal processing; amplifier

modules alone typically produce under 0.05% THD at
rated power. All measurements assume 120V AC power

input.

-
All-specifications and features
are subject to change without notice.

TEFIB

L 13130 South: Yukon Avenue, Hawthome, California 90251-5042 FAX {213) 676-6713 Telex: 66~4494 Phone (213) 973-8090
‘  Distributed in Canada by AKG Acoustics, 601 Milner Ave., Scarborough, Ontario M10 1M8 (416) 292-5161

BGW Systems, Incorporated
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A5 TEST REPUR T

The BGW SPA-3

- Signal Processing Amplifier

by Jesse Klapholz and Richard Feld

BGW has been manufacturing time-
proven, reliable power amplifiers for
over 10 years. These have been more
of a traditional type—two channels
and volume controls. While BGW’s
Ionly other entry into the signal proc-
essing sector has been an electronic
crossover, this new amplifier has incor-
porated several new and unique fea-
tures. The name SPA-3, which stands
for Signal Processing 3-Way Amplifier,
tells part of the story. It consists of a
three-channel power amplifier, and a
crossover/alignment-delay/eq section.

The three-rack-space unit has a
removable security cover on its front
panel, which provides access to the
various level, eq, and delay settings.
All of the functions are easy to set and
are completely repeatable by the use
lof detent-type thumbwheel, slide, and
DIP switches. Included on the front
,panel are a 20-amp magnetic circuit
breaker (which acts as both an over-
current protection device and power
switch); power, and input signal
presence LED’s; and signal and clip

indicator LED’s for each of the three
channels. The rear-panel includes
three sets of standard five-way binding
post outputs, parallel male/female
balanced XLR-type ifiput connectors,
an octal-socket for an optional input
transformer, and a ground lift switch.

Opening the amplifier uncovers a
well designed layout, with circuit
cards easily removed for servicing, and
headers easily reached for user change-
able options. A closer inspection’ re-
vealed high-quality low-noise op-amps
were used throughout the signal proc-
essing circuits (TLO74’s and 5532’s).
Also, the input circuit incorporated
phase-reversal jumpers, and CMR
(Common Mode Rejection) adjust-
ment. A main reason for using a bal-
anced input is to optimize CMR. Both
the high-frequency and DC gain are
adjustable and the second half of the
input—a feature not even found on
many recording consoles.

We just mentioned headers above.
These are DIP sockets into which
jumpers may be installed using a

14-pin block assembly the size of an
IC-chip. These jumpers are used to
configure the signal flow through the
amplifier. The overall block diagram
of the signal processing section is
shown in Figure 1. Channel 1, or the
low-frequency output, is hard-wired as
follows: subsonic filter, parametric
equalizer, 0-4 ms delay-line, and low-
pass filter.

The delay will allow for up t0 4.5
feet of alignment correction in the low-
end with 100 us/step adjustments (100
us equals approximately 1.35 inches).
The Mid/Hi Frequency delay will
allow for up to 2.25 feet of correction
with ten 50 us/step adjustments (50 us
equals approximately .68 inches).

Channels two and three share five
remaining blocks which are: two high-
pass filters, a low-pass filter, a 0-2 ms
delay-line, and a high-frequency con-
tour equalizer. These channels are
usually used for mid- and high-
frequencies, and can derive their in-
put signals from one of the three fol-
lowing stages: a) after the system in-
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put level control; b) after the sub-sonic
filter, parametric eq, and delay; and
¢) after a), ¢), and a low-pass filter. A
flow-chart can be drawn, and imple-
mented by simply wiring jumpers into
a DIP header, providing for several
variations in either two- or three-way
setups.

A turn-on-delay/fast-off circuit is
built into the amplifier to eliminate
transients and thumps into the loud-
speakers at power-up/power-down.
The crossover network used is the cur-
rently accepted state-of-the-art
Linkwitz/Riley type, with either 4th-
order or dual 2nd-order slopes avail-
able. The dual-slope scheme, accord-
ing to some, sounds better and still af-

- fords twice the power handling cap-
ability through the crossover region
(more on this may be found in Direct-
ing the Signal Flow, October 1986
Sound & Communications Magazine).
However, 12 dB/octave Butterworth
filters are also available for those die
hards who still use them.

The Tests

We tested the SPA-3 with a Sound
Technology 1710, and a Tektronix 502
oscilloscope. These instruments are
commonly used and the test pro-

cedures are ones that any technician
should be normally performing. Our
tests used standard test bench resistive
loads.

Upon power up, we ran the ampli-
fier to clipping and verified smooth
wave deformation which caused only
minimal temperature increase of the
heat sinks at these above normal out-
put levels. The crossover frequencies
were 300 Hz and 5 kHz. Since the
amplifier was not set up as a full-range
system, we were not able to test for IM
distortion. These tests, however,
would not be applicable because the
individual amplifier channels are used
over restricted bandwidths.

It should be noted that these tests
are the same as testing a system from
delay input, through eg/crossover, to
amplifier output. There are from three
to five stages of processing in any one
amplifier channel with up to some 76
op-amps in the SPA-3 in all.

The manufacturer does not specify
distortion figures for the amplifier, but
we ran wide-band THD tests in all
three channels, at both 8 and 4 ohm
loads. We found the amplifier to have
more than acceptable THD levels, and
the power output exceeded that speci-
fied by the manufacturer. Also, the

signal-to-noise was not specified.
These measurements were very good
in all three channels as shown in our
measurements. The amplifier per-
formed well throughout our tests and
never overheated or went into protec-
tion mode.

Comments

We found the amplifier to be easily
adaptable to a number of design/install
situations. The precision level controls
allow for exact gain structures to be
established within a system and re-
peatability is simple. The parametric
equalizer can be used for a step-down
eq, or power response correction of
low-frequency devices. The high-
frequency eq is really utilitarian, in
that it will compensate for the roll-off
common to all constant-directivity
type horns. This eliminates the need
for external eq~—reducing overall noise
levels—a feature incorporated in some
of the better crossover networks.

The optional input transformer soc-
ket can be used to bring out any signal
processing block output. Thus, the
crossover, delay, and eq can be used to
drive other amplifiers. Furthermore,
just about any frequency can be easi-
ly modified by changing a capacitor,

7
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“REP NEWS

AKG Acoustics has announced the
appointment of several new representa-
tive firms. ProMusica Sales in Keene,
New Hampshire, will represent all
ARG products to the professional
audio and music dealers in New Eng-
land. VF Sales in Natck, Massachu-
setts, continues to represent AKG
products to the hi-fi market. Profit
Line Marketing in San Rafael, Cali-
fornia, will represent AKG products
to the hi-fi market in northern Califor-
nia. J.N.D. in Fairfax, California, con-
tinues as pro products representative.

-Sound Marketing in Palos Heights, 11-
linois, will represent all AKG products
10 all dealers in Indiana and Kentucky.
Central Electronics Sales Company
in Royal Oaks, Michigan, will repre-
sent all AKG products to all dealers
in Michigan.

Lowell Manufacturing Company
has appointed Lichtenauer & Associ-
ates to represent the company in north-
ern California and northern Nevada.

Martin America has appointed three
new rep firms to handle Martin Audio
Products of London. They are North
Coast Marketing in Erie, Pennsyl-
vania; Ludwig Marketing in Kenosha,
Wisconsin; and Central Electronics
Sales Co. in Royal Oak, Michigan.
North Coast will serve Ohio, West
Virginia, and western Pennsylvania;

Kentucky and Wisconsin; and Central
will serve Michigan.

the high-frequency contour eq for ex-
ample. The programmable signal proc-

power amplifiers in a compact package
will find itself useful in many inte-

;Ludwig will serve Illinois, Indiana,
i

1S not
enough.

Additional copies of the
1986 Blue Book
are available at $10 each.
Please send your check or money order to:

Circulation Department
1986 BLUE BOOK
25 Willowdale Avenue

Port Washington, NY 11050

frammmeed [T R T — e [T

essing combined with three good-sized grated or single cluster type systems.
Specifications:
MANUFACTURER'S LAB TESTS
Distortion n/a <.02%, 280W
THD <.04%, 450W
Max Power 250W.@ 8 ohms 280W @ 8 ohms
Low Section 400W @ 4 ohms 450W @ 4 ohms
Max Power 250W @ 8 ohms 260W @ 8 ohms
Mid/High Section 300W @ 4 ohms 450W @ 4 ohms

Rejection

Attenuation

Input Impedance

High Pass
Frequencies

Crossover Fc

Signal to >100dB unweighted>112 dB, low

Noise Ratio >106 dB, mid
>102 dB, hi

Common Mode n/a >80 dB

GENERAL SPECIFICATIONS

Precision stepped rotary decimal switches adjustable
in 1 dB steps, provides from 0 to 89 dB attenuation.
Three attenuators are provided, system level, mid,
and high output.

15K onms, transformer or active balanced
10, 20, 30, 40, 50, 60, 70, 80 Hz or bypass
User specified ISO centers, specify slope as 24

dB/octave Linkwitz-Riley, 12 dB + 12 dB dual-point, or
12 dB/octave Butterworth.

Parametric Fc: 50 Hz - 500 Hz

Equalizer Q: 05-2.0
Boost/Cut: +/- 6 dB

Delay Low-Frequency: 10 steps of 100 ms, 3 steps of 1 ms;

' delay range from 100 us to 4.0 ms Mid/Hi-Frequency:

10 steps of 50 ps, 3 steps of 0.5 ms; delay range from
50 usto 2.0 ms

Dimensions 5.25"H x 19"W x 13.1"D

Net Weight 43 pounds

Price $2499 pro net




EQUIPMENT INSTALLATION

RACK MOUNTING HINTS

Use care when mounting equipment in a rack enclosure. Place the
heaviest units near the bottom of the rack. Equipment cannot
always be supported by Front Panels alone. This is especially true
of amplifiers whose depth is more than twice their height. Uniform
support can be insured by installing bottom or side rails.

When racks are to be transported or used in a mobile installation,
some means of securing the rear of the equipment is required. This
will restrict movement of the equipment in any direction in the
rack enclosure. Likewise, equipment weighing more than 50 1bs
require rear support to prevent distorting or breaking the Front
Panel. BGW Power Amplifiers are fitted with Rear Panel Support
provisions for this purpose. Please refer to the CHASSIS
DIMENSIONS AND REAR SUPPORT DETAIL drawing in this manual. Angle
brackets attached to the sides or bottom of the rack enclosure, and
fitted to mate up with the mounting holes on the Rear Panel is one
suggestion.

NOTE: DO NOT ALLOW MORE THAN 1/2" OF SCREW SHANK INSIDE
CHASSIS. Select a screw length of about 1/4" greater
than the bracket/washer thickness.

To protect the Front Panel finish from deep scratches occuring
around the rack mount slotted holes, use NYLON Finishing Washers
between the mounting screws and the Front Panel. #10-32 hardened
machine screws are recommended, and is the size required for the
rear support provisions. (Avoid "packaged" hardware found 1in
consumer discount lumber/hardware stores, as most of it is too soft
and can shear off easily. Hex-key style hardware, in general, has
the proper hardness ratings).

Unless the rack enclosure is small, and/or light enough in weight
to lay down on its' back, allowing the amplifier(s) to be easily
positioned and "bolted in" by yourself, LET SOMEONE ASSIST YOU!
While lighter weight equipment can be installed by one person into
vertical rack enclosures (by performing a "circus balancing act"
sometimes), attempting the same with 50 lbs-PLUS amplifiers can
lead to VERY PAINFUL PERSONAL INJURY or DAMAGE to the equipment (OR
BOTH)! Again, LET SOMEONE ASSIST YOU ! Very little intelligence
is involved in one person on each side of a 50 to 80 1lb amplifier
and, together, slipping it into position and start the mcunting
hardware threading into the proper rack rail holes ("Does yo side
line up? Mine neither. Let's slide it up one position"{}, and
share the tool to tighten the mounting hardware. Within mdaents,
the amplifier is in place.

The better quality (and more expensive) rack mount enclosures
provide (or have prcvisions for) front-to-back, right angle steel
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support brackets, in addition to identical, aligned rack-mount
rails at the rear of the enclosure. (At least, they are supposed
to be aligned with the front rack rails). If the bottom support
brackets are used, a blank rack panel will be required between the
bottom of most BGW products and the top of the next unit, as the
chassis bottom is very close to being flush with the bottom of the
front panel.

A most clever arrangement we have seen for the rear support made
use of #10-32 threaded, tapered guide pins bolted into the Rear
Support Provision holes, and mating bushings installed into aligned
right angle brackets attached to the enclosure side walls. Front
panels were secured with (quality) standard hardware. This made
installation and removal of the amplifiers easy, once the input,
output and power cord connections were detached.

KEEPING IT COOL

A power amplifier draws energy from a primary electrical service,
usually a 120 Volt service, to drive loudspeaker systems with an
audio signal. Typically, only half of the energy can be delivered
to the loudspeakers; the remaining energy is converted into heat,
and must be dissipated (ventilated) into the air.

Air circulating past heat-producing components absorbs the heat and
carries it away. To accomplish this, low and medium power
amplifiers rely on natural convection currents, while most high
power amplifiers use fans. If the air flow is obstructed, the
resulting rise in heat may cause an amplifier to stop working or
fail.

Circulating air currents must not be cut off when installing power
amplifiers in Racks or small cases. ‘Power amplifiers using
convection cooling require spacing between each other to permit air
flow between them. Power amplifiers using forced-air cooling, on
the other hand, can usually be stacked close ot each other and may
not need any blank panel spacing between them.

To improve natural convection currents within a rack, a 'chimney'’
can be created by closing the back of the rack and venting the rack
at the bottom to let in fresh cool air, and at the top to exhaust
hot air. Vents should be large rectangular slots approximately 19"
wide by 4" high.

The Rack cabinet will require some type of blower if a large air-
flow is required. It is best to exhaust air from the top of the
rack rather than to blow it in from the bottom. There will be less
dust and dirt in the rack this way, if the bottom vent is
sufficiently large. It is advisable to provide dust filters at
both the air inlet and exhaust outlets of the rack. Likewise,
periodic maintainence is required to clean the filters. If no
filters are used, then similar maintainence should be performed on
the amplifiers to prevent heat buildup or failure from conductive
elements that may be in the dust.
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DESCRIPTION OF CONTROL FUNCTIONS & INDICATORS
Refer to Control Panel Fig. 1

SIGNAL LEVEL ATTENUATORS: Control groups (1), (2), and (3) provide
the operator/system installer with an extremely accurate set of
calibrated attenuators. These are oriented to read out directly
in dB LOSS by using a X104dB and a X1dB control, hence the term
DIGI-SWITCH. Accuracy 1is typically +.05dB over the first 40dB
range. Meaning, dial up 13dB Attenuation, you get 13dB. Unit to
unit, consistently!

'Normal' SPA-3 System Configurations designate Attenuator Group (1)
as the System Master Level Control. Amplifier Channels 1, 2, and
3 output levels follow this control setting. (In 3-Way
Configurations, CH. 1 is LF; CH. 2 is MF; CH. 3 is HF). For
relocation of the System Master, or rescaling the Attenuators for
1/2 dB Steps/ 5 dB Steps, refer to the System Applications section
(See Table of Contents).

CHANNEL MUTE FUNCTIONS: Channel 2 and Channel 3 Level Attenuators
provide output 1level balance relative to Channel 1, which
'normally' has no Level Attenuator, but is equipped with a MUTE
Switch (4C). The MUTE function for Ch. 2 and Ch. 3 is provided by
the X90 position of the Level Attenuators. In addition to the
controls having detents, they have no mechanical 'stop!', allowing
you to dial from '0OdB' to '-90dB' in one clockwise step. System
mute function is performed in the same way.

HIGH PASS FILTER: Controls (5) and (4B) provide an adjustable
18dB/OCT. Subsonic Filter and an ON/OFF switch. Cut-off
Frequencies range from 10Hz to 80Hz in 10Hz steps. Control (5) 1s
a 9-Position On/0ff switch that requires the use of the SWITCHSET™
Code Chart silkscreened on the inside of the Security Cover Plate.
It is restated here with, perhaps, greater clearity.

FREO. SWITCHSET " SETTINGS
10Hz Pos. 1-9 ALL OFF

20HZ Pos, 1, 4, 7 ON

30Hz Pos. 2, 5, 8 ON

40HzZ Pos. 1, 2, 4, 5, 7, 8 ON
50HzZ Pos. 3, 6, 9 ON

60Hz Pos., 1, 3, 4, 6, 7, 8 ON
70HzZ Pos. 2, 3, 5, 6, 8, 9 ON
80Hz Pos. 1-9 ALL ON

(Pos. Numbers Not Stated are OFF)

'Normal' placement of this Function Block is in the Low Frequency
Channel (Ch. 1), preceeding the Parametric Equalizer. Optional
Freq. Range, Hz/Step, relocation, and other slopes are covered in
the the Applications Section (See Table of Contents).



PARAMETRIC EQUALIZER: Control Group (6A-6C) and (4A) is the only
set of controls that are continuously variable, a departure from
the 'DIGI-SWITCH' precision characteristic of all other SPA-3
controls. The four controls provided are as follows:

(4A). EQ IN/OUT Switch;:
(6A). Boost/Cut...nominally + 6dB at minimum Q setting;

(6B). Fc...this allows tuning of the Equalizer over a one
decade frequency range, 'normally' 50-500Hz:;

(6C). Q...this control really should have been labeled 'Freq.
Bandwidth', as the chosen 'Q' range spans from 1/3 OCT.
to 1 OCT. in width, and is easier to relate to.

Refer to the SPA-3 Typical Performance Graphs for Frequency
Response characteristics.

'Normal' placement of this Function Block is in the Low Frequency
Channel (Ch. 1), between the adjustable High-Pass Filter and Delay
Line #1. Alternate Frequency Tuning Ranges, relocation, or
elimination of this Function is covered in the System Applications
section (See Table of Contents).

DELAY LINE #1: Control Group (8A-8E) is formated in two seperate
control actuator groups. (8E) is the Delay IN/OUT switch. Slide
switch (8A) is a 10-Position linear control that provides 100 uSEC
Delay/Step, configured as a 1000 uSEC Tapped-Delay Line. Switch
controls (8B), (8C), and (8D) allow insertion of 1 mSEC Delay Line
Sections in series with the Tapped-Delay Line. Minimum Delay is
100 uSEC, and maximum Delay is 4.0 mSEC.

'Normal' placement of this Function Block is in the Low Frequency
Channel (Ch.l), between the Parametric Equalizer and the Low-Pass
portion of the SPA-3's Crossover Filter section.

DELAY LINE #2: Control Group (9A-9E) is, like its' counterpart
(Delay Line #1), similarly formated in two seperate control
actuator groups. (9E) is the Delay IN/OUT switch. Slide switch
(9a) 1is a 10-Position 1linear control that provides 50 uSEC
Delay/Step, configured as a 500 uSEC Tapped-Delay Line. Switch
controls (9B), (9C), and (9D) allow insertion of 500 uSEC Delay
Line Sections in series with the Tapped-Delay Line. Minimum Delay
is 50 uSEC, and maximum Delay is 2.0 mSEC.

Placement ¢f this Function Block, if used, 1is normally in either
Channel 2 or Channel 3, depending on that required of the
Loudspeaker components used. )



HIGH FREQUENCY CONTOUR BOOST: Controls (7) and (4D) are included
to provide POWER RESPONSE CORRECTION EQUALIZATION to commonly-used
Constant-Directivity Horns/Compression Drivers. Two seperate
'Family of Equalization Curves' are provided by switch (4D),
labeled '5kHz' and '10kHz', and adjusted in 1dB steps by DIGI-
SWITCH control (7). Please refer to the SPA-3 Typical Performance
Graphs for clarification.

The stock equalization provided approximate that required for
either 1" Throat HF Drivers (10kHz setting), or 2" Throat HF

Drivers (5kHz setting). 'Normal' placement of this Function Block
is in Channel 3, following the High Pass Crossover Filter and
immediately preceeding the Level Attenuator. As the System

Applications and Transducer Response Library for the SPA-3 is
continually growing, this Function Block is, of course, not limited
to the 'normal' production item. For alternate EQ response curves,
or relocation of this Equalizer, refer to the System Applications
section (See Table of Contents).

POWER SWITCH: In a normal installation, only one control is
present to the System operator: the Power Switch. Locked behind
the Security Cover Plate are all the System Installer/Tuner
Controls. Once proper System 'Tuning' is achieved, the Cover Plate
is locked in place, and 'Operator-Mentality' set in motion: "This
is only a Power Amplifier. It has no controls-only a Power
Switch." The switch is actually a Magnetic Circuit Breaker, and
a main System Protection Device.

LED DISPLAY INDICATORS: Eight LED Indicators are provided. These
are grouped into two Signal-Directed color bands, and a single,
Non-Signal indicator, marked IDLE. This is the POWER ON INDICATOR,
and is GREEN in color. With the Power Switch depressed, and the
SPA-3 plugged into a 'live' power outlet, this GREEN LED should be
illuminated.

Adjacent to this 'IDLE' Indicator is the Signal Input Presence
Indicator, marked INPUT. 1It, and all the LEDs in the 'MODULATION'
column are ORANGE in color. This 'INPUT' Indicator will illuminate
whenever an input signal exceeding approximately 60 mV peak (-22dBM
re: 0.775 V) is present, REGARDLESS of any control settings. 1In
'‘Multi-channel' Sound Systems, this Indicator is invaluable in
tracing down system faults or system checkout without the Speaker
System in place.

The remainder of the 3-Channel Display provides indication of Power
Amplifier signal output level. These are grouped in two columns:
MODULATION (ORANGE LEDs, Left column); and OVERLOAD (RED LEDs,
Right column). The MODULATION Indicators will illuminate whenever
the output level exceeds approximately 0.9V peak. Similarly, the
OVERLOAD Indicators will illuminate whenever the output level
exceeds approximately 51V peak (36V RMS).

The nature of Signal Detection provided in the LED Indicator
circuits 1is Positive-Peak Voltage, AC-Coupled. True Clip
indication is not (presently) provided. RED~level indication,



therefore, doesn't absolutely depict a distorted signal output
condition. Nor will a shorted output condition, or True clipping
into low impedance loads cause the RED LEDs to illuminate.

REAR PANEL CONTROL FUNCTIONS: There is only one System Installer-
Oriented control on the Rear Panel: CHASSIS GROUND/SIGNAL GROUND
ISOLATION SWITCH. It bears the markings about it:

GROUND LIFT—J !

As this section is meant for Description of control functions, the
proper use of this switch shall not mark the beginning of the
volumes of text that could follow. Instead, let us say it allows
the Installer to isolate Signal Ground from AC Power Ground and
facillate proper System Grounding Techniques. For further
discussion, refer to the INSTALLATION INSTRUCTIONS; SYSTEM
GROUNDING section (See Table of Contents).
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Butterworth 2-pole Low Pass Filter Component Values

g1 <! B s> \)e-vvt
Von > ANAN—— AN/ +
Rz |
I c2
Frequency R1 R2 a1 C2

40 45.3K 75K 1 uf .047 uf

50 35.7K 60.4K

63 28.7K 47.5K

80 22.6K 37.4K
100 18.2K 30.1K
125 14.3K 23.7K
160 11.3K 18.7K

200 9.09K 15.0K

250 7.32K 11.8K v 7
315 12.1K 20.5K .047 uf .022 uf
400 9.53K 16.2K %
500 7.68K 12.7K f
630 "6.04K 10.2K 7 g
800 9.76K 18.2K .022 uf .010 uf
1.00K 7.87K 14.7K
1.25K 6.34K 11.8K ¥ l
1.60K 11.3K 18.7K .010 uf . 0047 uf
2.00K 9.09K  15.0K l i
2.50K 7.32K 11.8K ¢
3.15K 12.1K 20.5K .0047 uf .0022 uf
4.00K 9.53K 16.2K s
5.00K 7.68K 12.7K i
6.30K 6.04K 10.2K 7 3
8.00K 9.76K 18.2K .0022 uf .001 uf
10.0K 7.87K 14.7K | |
12.5K 6.34K 11.8K T v



BUTTERWORTH 2-POLE HIGH PASS FILTER COMPONENT VALUES

f Lo |

I if _
i 1 +
< C

RZ

Frequency (hz) R1 R2 C

40 12.7K 25.5K .22uf

50 10.2K 20.5K l

63 8.06K 16.2K !

80 14.0K 28. 0K .10uf
100 11.3K 22.6K l
125  9.09K 18.2K 5
160 6.98K 14.0K ,
200 12.1K 24.3K .047uf
250 9.53K 19.1K !
315 7.68K 15.0K .
400 12.7K 25. 5% .022uf
500 10.2K 20.5K !
630 806K 16.2K i
800 14.0K 28.0K .010uf
1.00K 11.3K 22.6K |
1.25K 9.09K 18.2K |
1.60K 6.98K 14.0K 7
2.00K 12.1K 24 .3K .0047uf
2. 50K ' 9.53K 19.1K |
3.15K 7.68K 15.0K L
4.00K 12.7K 25. 5K .0022uf
5.00K 10.2K 20.5K !
6.30K 8.06K 16.2K 7
8.00K 14.0K 28.0K .0010uf
10.0K 11.3K 22.6K !

H
[

12.5K 9.09K 18.2K LS



SPA-3 2988-7723
CROSS-0VER SCHEMATICS
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Engineer: Customer:

Designator:
Date:

SPA-3

9008-7723

CROSSOVER COMPONENT SPECIFICATION

Crossover frequencies:

Low-Mid: Type:

Mid-High: Type:

2A 2B 2C 2D 2E 2F 3A 3B 3C

IC 202:

R239 C206
R240 C207
R241 C208
R242 C209
R243 €210
R244 10K S% c211
R245 c212
R246 C213
R247

IC 204:

R292 c218
R293 C219
R294 10K 5% €220
R295 c221
R296 €222
R297 €223
R298 c224
R299 €225

R300



3-POLE BUTTERWORTH LOW PASS FILTER

Ry

]

40.2K
31.6K
25.5K
20.0K
15.8K
12.7K
10.0K
7.87K
6.34K
10.7K
8.45X
6.81K
11.5K
9.09K
7.15K
2.7K
0.0K
7.87K
6.34K
0.7
8.45K
6.81K
11.5K
9.09K
7.15XK

—
D

=
h>\\\\\_¥ Rz Ry
;i/”//, V- A%Y _J_ +
1

R, Rq Cy C,
121K 59.0K .1luf 1uf
97.6X 475K
76.8K 37.4K
60. 4K 29. 4K
48.7K 23.7K
39.2K 19.1K
30.9K 14.7K
243K 11.8K
19.6K 9.53K
15.4K 7.50K 47nf
27.4% 12.1K 47nf
22.1K 9.76K
17.4FK 7.68K 22nf
13.7K 6.04K
23.2K 10. 5K 22nf
18.7K 8.45K 10nf
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3-POLE BUTTERWORTH HIGH PASS FILTER
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