Installation Manual
OR |°N ‘Car Audio Power Amplifiers

Models 220gx, 240gx, 280gx, 2150gx,
4100gx, GS-100 and GS-1000

Built in the U.S.A. from the ground up specifically
for high performance car stereo systems

<= ORION

WhenOnly The Best Will Do



You have purchased the finest car audio power
amplifier available on the market. ORION amplifiers
really do set new standards for performance and re-
liability. They are superbly crafted and precision
calibrated. If you install cach amplifier properly
with careful attention to all the details covered in
this manual, you will be astonished with the quality
of sound and you will have an audio system that
you can be proud of and enjoy for many years.

® Ali ORION amplifiers are built in the U.S.A. from
the ground up specifically for high performance
car stereo systems. Car stereo Systems are our only
business.

All ORION amplifiers and accessories are manu-
factured to exacting military standards. Extensive
testing and burn-in makes for super reliability in
even the toughest situations.

Each amplifier contains a +15 volt power supply
which also services ORION accessories {“‘phantom
power’). This ensures maximum dynamic per-
formance from all accessories while maintzining
optimum ground isolation to minimize potential
engine noise. A POWER ON indicator light is
included.

Variable input sensitivity {gain adjust) allows use
with most radios and decks.

Optically isolated remote turn-on circuit isclates
the radio or deck from the amplifier.

FET switched 40 dB audio attenuator reduces
turn-onfturn-off “‘thump™.

INTRODUCTION

® Parallel RCA and DIN inputs provide considerable '

versatility for interconnections.
® 6 Hz high pass filter eliminates d¢ offsct.

® A wide variely of accessories are available for flex-
ibility in designing overall audio systems {refer to
figure 7).

This manual covers the following ORION gx and
GS type car audio power amplifiers:

220 gx (refer to page 3)
240 gx {refer to page 4)
280 gx (refer to page 5)
2150gx (refer to page 6)
4100 gx {refer to page 7)
GS-100 (refer to page 4)
and

GS-1000 {refer to page 5)

NOTE: The GS-100 and GS-1000 Amplifiers are
hand tuned to customer requirements.
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ORION 220gx

Stereo Power Amplifier

40 Watts RMS

LEFT
INPUT RCA
CONNECTOR

DN
CONNECTOR
{In parallel with
RCA connectors,
includes Phantom
Power output}

DESCRIPTION

The ORION 220 gx is a stereo power amplifier that
includes all the features of the larger ORION ampli-
fiers and provides 20 watts RMS output per channel,
or 40 watts when bridged using ORION Bridging
Module 400 BDG {see fig, 7).

The 220gx can be used to greatly improve existing
factory sound systems utilizing 6 x 9 speakers, In
customized systems, the 220gx can be used to drive
tweeters and mid-range speakers in multiple ampii-
fier applications.

EQUIPMENT SUPPLIED

AMPLIFIER

RIGHT
INPUT RCA
COMNECTOR

GAIN CONTROL
{Both channelsj

Output Power Per Channel

with both channels driven

into 4 ohms @12 Vdc

Distortion:
Typical . ..........
Maximum

Frequency Response
Signal to Noise Ratio
Input Sensitivity
Output Impedance

/ GROUND
TERMINAL

. 20 WRMS

CHASSIS

POWER

LUG FUSEHOLDER

AUDIOD
GROUMND
LEAD
B (For flosting
" ground systems)

MOUNTING
HARDWARE

5 AMP FUSE /

SPECIFICATIONS

Input Impedance

Current Consumption:
@ No Signal

Damping Factor

150 mV to 5 Vrms

4 ohms to 16 ohms

Sterco Separation

Overall Dimensions

Remote Turn-on Current . .

@ Maximum Qutput . . ..
Voltage Requirements . . . .

Quiput Section Slew Rate .

SPEAKER
CONNECTIONS
CABLE ASSY

TOK ohms
50 mA

200 mA
7 Amps

10V to 16V
Greater than 500

30V per microsecond

4 x 8.5 x 2.2 inches




ORION 240gx (80 Watts RMS)
or ORION GS-100 (100 Watts RMS)
Stereo Power Amplifier

POWER ON
LED

RIGHT
GAIN CONTROL

RIGHT INPUT
RCA
CGNNECTOR

DM
CONNECTOR
{In parailel with
RCA connections, LEFT INPUT
includes Phantom RCA

Power output) CONNECTOR

LEFT
GAIN CONTROL

DESCRIPTION

The ORION 240gx or G$-100 is an excellent choice
for casy listening systems where you want full range
with smooth highs and rich, tight bass. The amplifier
is also ideal for handling the tweeters and mid-range
speakers in competition systems, It is a great starter
amplifier system where you intend to add more amp-
lifiers at a later time,

The 240gx provides 40 watts RMS of distortion-
free power per channel or 160 watts at 4 chms when
bridged using the ORION Bridging Module 400 BDG
(see page 8).

The GS-100 provides 50 watts RMS -per channel
and is hand tuned per customer requirements.

CABLE ASSY

POWER

LUG

FUSEHOLDER

TURN-ON CONNECTION

AMFLIFIER WIRE {BLUEI

GS-100

Hand tuned to customer requirements
240¢gx
Output Power Per Channel

with both channels driven
into 4 ohms @12 Vd¢ . .. 40 WRMS

Distortion:
Typical
Maximum

0.006%

Frequency Response 6 Hz to 30 KHz £0.5dB
Signal to Noise Ratio
150 mV to 5 Vrms

4 ohms to 16 ohms

Input Sensitivity
Output Impedance

BATTERY
CONNECTION

EQUIPMENT SUPPLIED

POWER LEAD

' FUSEHOLBER

CHASSIS
GROUND
TERMINAL
LUG

MOUNTING
HARDWARE

SPECIFICATIONS

Input Impedance

Remote Turn-on Current . .

Current Consumption:
@ No Signal
@ Maximum Cutput

Voltage Requirements , . . .

Damping Factor
Output Section Slew Rate
Stereo Separation

Overal Dimensions

TWGO 15 AMP

FUSES

SPEAKER
CONNECTIONS
CABLE ASSY

10K ohms -
50 mA

200 mA
15 Amps

10V to 16V
Greater than 500

. 30V per microsecond




ORION 280gx (160 Watts RMS)
or ORION GS-1000(200 Watts RMS)

EQUIPMENT SUPPLIED

POWER

BATTERY P
GCONNECTION &
LUG

Stereo Power Amplifier

AMPLIFIER

POWER ON
LED

RIGHT
GAIN CONTROL

RIGHT INPUT
RCA
CONNECTOR

DIN
CONNECTOR

{In parallel with LEFT INPUT

CABLE ASS}

AUDIO
GROUND LEAD
For floating
ground systems

CHASSIS
GROUND
TERMINAL
LUG

FUSEHCLDER

POWER LEAD

SPEAKER
COMNNECTIONS
CABLE AS8Y

TURN-ON CONNECTION
WIRE [BLUE])

RCA connections,
incliudes Phantom
Power output}

RCA
CONNECTCR
LEFT
GAIN CONTROL

MOUNTING
HARDWARE

SPECIFICATIONS

DESCRIPTION

The ORION 280gx is one of our most popular
amplifiers for use In professional car stereo systems,
This amplifier gives you a great deal of versatility in
designing your audio system and is unmatched in
total performance.

The 280gx delivers 80 watts RMS of distortion
free output per channel or 320 watts at 4 ohms when
bridged using the ORION Bridging Module 400 BDG
(see page 8). '

The GS-1000 provides 100 watts per channel and

is hand tuned per customer requirements.

GS-1000

Hand tuned to customer requirements,
280¢gx
Output Power Per Channel

with both channels driven

into 4 ohms @12 Vdc . .. 80 WRMS

Distortion
Typical
Maximum

0.006%

6 Hz to 30 KHz £0.5 dB
Better than 110 dB
150 mV to 5 Virms

4 ohms to 16 ohms

Frequency Response
Signal to Noise Ratio
Input Sensitivity
Output Impedance

Input Impedance

Remote Turn-on Current . .

Current Consumption:
@No Signal
@Maximum Output

Yoltage Requirements . . . .

Damping Factor

QOutput Section Slew Rate .

Stereo Separation

Overall Dimensions

TWO 30 AMP
FUSES

10K ohms
50 mA

250 mA
30 Amps

10V to 16V
Greater than 500

. 30V per microsecond




ORION 2150¢gx |
Stereo Power Amplifier
Watts RMS

300

POWER ON
LED

LEFT INPUT
RCA
CONNECTOR

DIN -
CONNECTOR
{in parallel with
RCA connections,
includes Phantom
Power output}

RIGHT INPUT
RCA
CONNECTOR

GAIN CONTROL
DESCRIPTION

The ORION 2150gx has been designed to satisfy
the most demanding audiophile, This is the ideal
amplifier when you want to get the most out of your
CD player. It provides clean, extremely accurate
sound at both low and high levels with very quick
reaction to iransients, In real terms, this means
higher peak output and greater dynamic range.

The ORION 2150gx delivers 150 watts RMS
output per channel or 600 watts at 4 ohms when
bridged using the ORION Bridging Module 400 BDG
{sce page 8).

AMPLIFIER

EQUIPMENT SUPPLIED

AUDIO

GROUND LEAD
For floating

CHASSIS
GROUND

ground systems

TURN-ON CONNECTION
WIRE (BLUE)

Output Power Per Channel
with both channels driven
into 4 ohms @12 Vdc

Distortion
Typical
Maximum

Frequency Response
Signal to Noise Ratio
Input Sensitivity
Qutput Impedance

Input impedance

. 150 WRMS

0.008%

6 Hz to 30 KHz +0.5dB

Bettcr than

150 mV to 5 Vrms

4 ghms to 16 ohms

POWER LEAD

BATTERY
CONNECTION
LUG

POWER CABLE
BUTT SPLICE

MOUNTING
HARDWARE

SPECIFICATIONS

Current Consumption:
@No Signal
@Maximum Qutput

Damping Factor
110 dB Output Section Slew Rate
Stereo Separation

Overall Dimensions

Remaote Turn-on Current . .

Voltage Requirements . . ..

POWER CABLE

FUSEHOLDER
AND 30 amMP
FUSE

SPEAKER
CONNECTIONS
CABLE ASSY

50 mA

10V to 16V
Greater than 500

. .30V per microsecond




ORION 4100gx

Four Channel Power Amplifier

400 Watts RMS

POWER ON LEDS

A SIDE
GAIN CONTROL

A SIDE
DIN CONMECTOR

B SIDE
DIN CONNECTOR

B SIDE
GAIN CONTROL

DESCRIPTION

The 4100gx contains two pairs of stereo amplifiers
with a separate power supply for cach pair of amp-
lifiers. It has becn designed for installations where
space limitations preclude the use of scparate stereo
amplifiers. Each of the four channels supplies 100
walls RMS or 400 watts when bridged using ORION
Bridging Module 400 BDG {refer to page 8).

As shown above, two power cable assemblies and
two power leads arc provided {one for each of the
internal power supplies). Each pair of amplifiers must
be grounded separately as shown on pages 32 and 33,
A single blue turn-on wire is used to turn on all four
channels,

4-CHANNEL
AMPLIFIER

TURN-ON CONNECTION

WIRE {BLUE)

Output Power Per Channel
with each channel driven
into 4 ohms @12 Vdc . .

Distortion:
Typical

Frequency Response . _ . .
Signal to Noise Ratio . . . .
Input Sensitivity

Qutput Sensitivity

[nput Impedance

EQUIPMENT SUPPLIED

POWER CABLE
ASSEMBLIES

SPEAKER
CONNECTIONS
CABLE ASSY

TWO 30 AMP
FUSES SPLICE HARDWARE

SPECIFICATIONS

100 WRMS .

0.006%
0.03%

6 Hz to 30 KHz £0.5 dB
Better than 110 dB

150 mV to 5 Vims

4 ohms to 16 ohms

10K ohms

Remote Turn-on Current .

Current Consumption:
@No Signal
@Maximum Cutput

Voltage Requirements . . .

Damping Factor
Output Section Slew Rate
Stereo Separation

Overall Dimensions

- TWO 30 AMP
: FUSES

BUTT\ MOUNTING

50 mA

750 mA

. 70 Amps

10V to 16V
Greater than 500

30V per microsecond

22 x 8.5 x 2.25 inches




300 PRQ PRE-AMPLIFIER EQUALIZER

The ORION 300 PRQ provides pre-amplification plus
three bands of equalization {40 Hz cut and boost,
180 Hz cut and boost, and 15 kHz cut and boost),
Designed primarily to help compensate for speaker
deficiencies, c¢liminate distortion, and boost range.
Input is independently adjustable from 30 mV to
3V RMS. Includes a high-quality volume control
Powered by “phantom power’” provided by any
ORION amplifier or an ORION PPS 100 Phantom
Power Supply.

ORION ACCESSORIES

600 EOM EQUALIZER MODULE

Audiophile grade equalization for well set-up car
audio systems. Features high guality, troublefree
rotary controls. The 600 EQM provides six equal-
ization points (35 Hz, 90 Hz, 180 Hz, 2 kHz, 5 kHz,
and 15 kHz. Input sensitivity is adjustable., Powered
by “phantom power” provided by any ORION amp-
lifier or an ORION PPS 100 Phantom Power Supply.

400 BDG
BRIDGING MODULE

The ORION 400 BDG Bridging Module is used to
convert two stereo channels to mono to double the
output power, Generally used to convert the lows
(bass) to mono while leaving the midranges and highs
in stereo. Four modes of operation:

1. Mixed mono output. 2. Summed mono output.
3. Bridged stereo right. 4. Bridged stero left.
Can be used in single or multi-amplifier systems.
Powercd by “phantom power” provided by any
ORION amplifier or an ORION PPS 100 Phantom
Power Supply.

200 CRX ACTIVE CROSSOVER

The ORION 200 CRX is a highly efficient, contin-
uously adjustable, 12 dB per octave, 2-way crossover.
Designed for use in multi-amplifier systems with some
amplifiers dedicated to the low frequencies and some
amplifiers dedicated to the high and midrange fre-
quencies. Independent adjustment of low pass and
high pass frequencies from 50 Hz to 5 kHz. Extremely
versatile—capable of driving up to 20 amplifiers.
“Phantom powert’ is supplied by any ORION ampli-
fier or by an ORION PPS 100 Phantom Power Supply.

600 PMQ PARAMETRIC EQUALIZER

Outstanding flexibility. Allows vou to change the
frequency of boost and cut. The ORION 500 PMQ
Parametric Equalizer features five dual controls - -
outer knob for selecting the frequency band, and
an inner knob for controlling boost or cut for each
band. Frequency bands are 20 to 60 Hz, 40 to 120
Hz, 250 to 750 Hz, 2.5 to 7.5 kHz, and 5 to 15 kHz.
Boost and cut for each frequency band is 10 dB up
or 10 dB down. The EQ curve is fixed. Includes a
high-guality velume control. Gain adjustment s
30 mV to 3V RMS. Powered by “phantom power’]

300 CRX 3-WAY ACTIVE CROSSOVER

The ORION 300 CRX is a versatile 12 dB per octave
3-way crossover. Designed for use in multi-amplifier
systems with some amplifiers dedicated to only the
high frequencies, some amplifiers dedicated to only
the midrange frequencies, and some amplifiers dedi-
cated to only the low frequencics. Independently
adjustable for each frequency range. “Phantom
power” is supplied by any ORION amplifier or by
an ORION PPS 100 Phantom Power Supply.
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ORION CABLE ASSEMBLIES

A large variety of top quality ORION cable assem-
blies are available through your dealer, as follows:

5PINDINTODIN
l.engths: 6 inches, 1,2, 3, 4, 5,6, 10 and 20 feet

5PIN DIN TO RCA
Lengths: 1, 2, 4, 10 and 20 feet

Order by description. Prices are reasonable and cable
200 DAB DUAL AMP BALANCER - assemblies are shipped the same day the order is

30 dBLP LOW PASS FILTER and The ORION 200 DAB Dual Amp Balancer received.

30dBHPHIGH PASS FILTER allows individual level adjust for mult- ) ' . ]
When you want pure soand, add a 30 dBLP Low Pass | amplifier use. You can crank up the front Speaker connections cable assemblies, power wire
Filter or a 30 dBHP High Pass Filter (or both) to your Y speakers and tone down the rear speakers,
system. 30 dB per octave [ow pass or high pass. Cut- | or the other way around. For use with decks
off frequency from 48 Hz to 6 kHz through the use | and radios with or without fader controls.
of two plug-in chips. The 30 dBLP Low Pass Filter is | A switch is provided on the rear of the unit
used to keep the midrange and high frequencies out || for selecting dual or single input termina-
of your subwoofers, correct for mismatched speakers, | tions. No operating power required.
eliminate speaker box rescnance problems, and re-
move distortion. The 30 dBHP High Pass Fiiter is
used to make your tweeters sound mare lively. Iso-
lated audio ground to prevent audio ground loops
and eliminate engine notes, Powered by “phantom
power"” provided by any ORION amplifier or an
ORION PPS 100 Phantom Power Supply.

and noise filter are also available.

PPS 100
PHANTOM POWER SUPPLY

: Provides +15 and -15V dc phantom
power for use with all ORION acces-
100 LED DISPLAY sorics. DIN and RCA output connec-

[deal for input monitoring to avoid overdriving. 12V tors. Remote turn on wire, Pulls mini-

?.ual t1u0 .Segm[)eggsdr;soptlayg dCoUndt_l nu d?g:;it?géu?;i?: :I.(;r mal current so is not a factor in overall
ine tuning. add audio di . .

. ower usage for audio system,
nal path. Can be mounted under the dash or in the P 5 Y

dash. 9




It is important thai you decide what you are trying
to achieve. Car audio systems can vary from merely
upgrading your existing factory instaliation to multi-
amplifier sysiems that include equalizers, bridging
maodules, crossover medules, low pass filters, high pass
filters, and a variety of speakers. This section contains
the simple approaches to audio system design to the
very complex. By studying the diagrams, you wili see
that you can start with a relatively simple system that
can gradually grow by adding accessorics and zdditional
amplifiers.

A. USING EXISTING 6 X 9 SPEAKERS

If you want a good performance system without having
to instail special speakers in your car, a single 220 gx,
240gx, or G5-100 amplifier will do an excelient job for
you. A basic single amplifier system is shown in figure 1.

Speakers

Yellow {(+)
Black/Yellow (-} l
Left
RACA Cables @ Orange {+)

Black/Qrange (-} i

.ORION 220 gx,
240 gx or GS-100
AMPLIFIER

Figure 1. Basic Single-Amplifier System Using
Existing 6 X 9 Speakers

PLANNING YOUR CAR AUDIO SYSTEM

{1) Adding Equalization, To improve the system even
more, you could add an equalizer, such as an
ORION 300 PRQ Pre Amp Equalizer, 600 EQM
Equalizer, or 500 PMQ Parametric Equalizer {sce
page 8). The egualizer would be inserted in the
system between the deck and the amplifier as
shown in figure 2.

- ORION 300 PRQ
PRE AMP
EQUALIZER

|
RCA Cables

Speakers
Right

Yellow {+}
Black/Yeliow (-} {

DIN Cable ]

* 40 Watts Ains

GCrange (+)
Black/Orange (-} (

ORION 220 ¢x,
240 gx or GS-100
AMPLIFIER

“Phantom Power (+15V & -15V) is supplied to all
ORION accessory modules by the amplifier through

the DIN cable,
-15V ,__/D.QT/H&"
\ ﬂ{} [~ RiGHT

LEFT — 5
AUDI
DIN CONNECTOR GROUND

Figure 2. Basic Single-Amplifier System Using
an Equalizer and Existing 6 X 9 Speakers
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{2} Front and Rear Speakers. If your car is equipped

with front and rear speakers, you will want to usc

a separate amplifier for each pair of speakers as
-shown in figure 3.

CRION 300PRQ
PRE AMP
EQUALIZER

FRONT
SPEAKERS Left

Orange (+)
Btack/Qrange {-} 7‘[

SPEAKEARS
Left

ORION 200

80 Watrs AMS

RCA/DIN Cable

1 ORION 409x

80 Warn RMS

e —— Orange(-ﬂ

Figure 3. Basic Two-Amplifier System Using
Equalizer and Existing Front and Rear Speakers




{3) Adding Subwoofers. For added punch, you could
add a couple of subwaofers to the system as shown
in figure 4. This will give you the most coherent
and natural sound. In this system, a pair of mid-
range/tweeter speakers are located in the front
{usually in the top of the dash), and a midrange/
tweeter speaker is located in each rear door or side
panel. The subwoofers are installed in the rear.
This does not mean that the passengers seated in
the rear will be overcome by the bass. Low fre-
gquency sound waves tend to wrap around the in-
terior such that they are perceived as coming from
all directions.

IMPORTANT NOTE: At this point, you must deter-
mine if your car has enough power to supply the needs
of the engine, lighting system, and air conditioning
systern as well as the audio system. An existing car
electrical system can generally handie up to four 220 gx
or 240gx amplifiers, or up to three 280gx or GS-100
amplifiers. If you plan to use more, or larger, amplifiers,
refer to the discussion on “power requirements”™ on
page 28.

{4) Adding Crossover or Bridging Modules. An existing
speaker system can also include a crossover module
and/or bridging module similar to the custom sys-
tems described in paragraphs B through F below.

B. USE OF A CROSSCVER MODULE

An ORION 200 CRX Active Crossover or 300 CRX
3-Way Aclive Crossover can be one of the most im-
partant additions to your car audio system. It lets
you adjust the highs and midranges to where they
sound best, then independently adjust the Jows to
where they sound great. The 200 CRX Active Cross-
over contains a low pass filter section (for your sub-
woofers) and a high pass filter section {for midranges
and tweeters). The 300 CRX 3-Way Active Cross-
over contains a low pass filter section for the sub-

RCA Cables

MID/HIGHS
AMPLIFIER

Yellow{+)

Biack/Yellow (-}

FRONT

ORION 600 EQM
EQUALIZER or
500 PMQ PARAMETRIC
EQUALIZER

DIN Cable

RCA/DIN Cable

SPEAKERS Left
Orange {+)
Black/Orange {-)

MID/HIGHS
AMPLIFIER

Yellow {+)

Black/Yellow {-}

NOTE:

The DIN and RCA input connect-
ors for all amplifiers are wired in
parallel. This means that when an
input is connected to the DIN
connector, it is also present at the
RCA connectors and the other
way around. This makes it pos-
sible to connect several amplifiers
in parzallel as shown in this figure,

RCA/DIN Cable

"Phantom power is supplied to
the equalizer by the amplifier
through the DIN cable.

/

= ORION :we
= 50 Wetts AMS SPEAKERS

Orange {+}
Black/Qrange {-}

SUBWOOFER
AMPLIFIER

Yellow (+)

Black/Yellow (-}

(24-ORION oo

T1XX Waits RMS

Qrange {+}

Black/Orange {-)

Figure 4. Typical Way of Adding Subwoofers to a System
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woofers, a bandpass filter section for the midranges,
and a high pass filter section for the tweeters.

{1) Use of 200 CRX Active Crossover. This crossaver
module can be used in a variety of ways: It could
be added to the simple two-amplifier system as
shown in figure 5. it could also be used in a 3-amp
system as shown in figure 6. Note in figure 6 that
an ORION 200 DAB Dual Amp Balancer has been
added to control the level of sound that comes
from each section of the car audio system.

Use of 300 CRX 3-Way Active Crossover. For even
better conirol, use the 300 CRX as shown in fig-
ure 7. This will give you separate control of the
low frequencies, midrange frequencies, and high
frequencies.

C. USE OF A BRIDGING MODULE

The OR{ON 400 BDG Bridging Module can turn your
amplifiers into real power houses. Bridging an ampli-
fier converts a two-channel amplifier into a single
channel amplifier {mono output). Each internal chan-
nel “sees' haff of the total impedance of the load.
For example, when using two 8-ohm speakers, cach
channel in the amplifier sees half of this 8 ohms or
4 ohms. If you were using a 280gx amplifier, which
delivers 80 watts per channel, the output delivered
to each speaker will be 160 watts when bridged, thus
the output is doubled,

The 400 BDG Bridging Module can be used in the
summed mono mode, mixed mono mode, or bridged
stereo right and left,

(1) Summed Mono Mode. [n the summed mono mode
{true mona), the bridging module is generally used
to drive the subwoofers in mono (bridged power),

This application is very practical since in sterco
recordings the kick drums and bass are centered

between stereo right and stereo left, along with the
other rhythm instruments. Driving the subwoofers
in mono maintains the centering effect while
doubling the output to the subwoofers. Always
keep in mind that it takes much more power to
drive low frequencies than high fregquencies.

A typical 3-amplifier system using a bridging
module is shown in figure 9,

Mixed Mono Mode. If you are installing a single
amplifier system, the mixed mono mode can be
used as shown in figure 10. This mode is used to
provide more power to the subwoofers while
maintaining stereo left and right. In this system,
the 400 BDG Bridging Module accepts the stereo
inputs and turns one channel over 180 (inverts
the channel}. Both channel outputs of the ampli-
fier are now connected to the subwoofer with the
inverted channel being used as the negative input,
This works because the two channels are 1809
out-of-phasc.

The left mid/high speaker is connected norm-
ally, but the connections to the right mid/high
speaker must be furned over to retain the stereo
effect. This means that the ycllow lead now be-
comes the negative lead and the black/yellow lead
becomes the positive lead,

CAUTION: The speakers must never be grounded to
the car chassis or body. To do so will cause severe noise
problems and, in the case of bridging, cancel out the
two-phase operation.

{3} Bridged Stereo Right and Left. This application is
used when you want to maintain the sterea cffect
whilc doubling the output power of your amps. A
typical system is shown in figure 11,

D. USE OF 30 dBLP LOW PASS FILTER

NOTE: Low pass and high pass filters can only be used
effectively in multi-amp systems such as shown in fig-
ures 12, 13 and 14.
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If you are using mismatched subwoofers, or having
speaker box resonance problems, or experiencing bass
distortion, consider using a 30 dBLP Low Pass Filter as
shown in figure 12. This filter wiil keep the midrange
and high frequencies out of your subwoofers. The cut-
off frequency is selected by plugging in two resistive
chips. This means that if you install 0 Hz chips in the
filter, only freguencies of 80 Hz and below will pass
through to your subwoofers and frequencies above
80 Hz will be blocked.

E. USE OF 30 dBHP HIGH PASS FILTER

The 30 dBHP High Pass Filter is used primarily to
make your tweeters sound more lively. Keep in mind
that it is the low frequencies that hurt the tweeter per-
formance. A typical application of a high pass filter is
shown in figure 13. The high pass filter produces large
amounts of attenuation (reduction in power) to ire-
quencies befow the cutoff frequency and no attenua-
tion to frequencies above the cutoff frequency. This
means that if you install 4 kHz chips in the filter, only
frequencies of 4 kHz and above will pass through to
your tweeters and frequencies below 4 kHz will be
blocked.

F. “KILLER SYSTEMS”

Figure 14 shows a “Killer System” that uses an ORION
200 CRX Active Crossover to separate the highs from
the lows. A 30 dBHP High Pass Filter is used to enhance
the performance of separate pair of tweeters. All sub-
woofers are driven from the SUMMED MONO output
of a 400 BDG Bridging Module. A 30 dBLP Low Pass
Filter is used to control the lows to a selected set of
subwoofers.

Figure 15 shows a “Killer System” that uses an ORION
300 CRX Active Crossover to separate the highs, mid-
ranges and lows. This approach offers the best overall
control of the speakers and makes it possible to use
scveral amplifiers connected in parallel,




15y ‘_‘ﬁ/ﬂ 8V

LEFT__—-.ﬂ{}ﬁ,-i- RIGHT

DIN CONNECTOR

All ORIGN Accessories and
Amplifiars have this DIN . i
configuration, ply is required.)
AUDIO

GROUND

ORION 300 PRQ
PRE AMP EQUALIZER

or

ORICN 600 EQM
EQUALIZER

or

ORION 500 PMQ
PARAMETRIC
EQUALIZER

s an VIR Il ORION 200 CRX
C rurd: 6L iy ruat| O
U ORION O | CROSSOVER

“HAL 200 CAX
"

\ Low Freq

Cutput

LOWS AMPLIFIER

DIN Cable

HIGHS AMPLIFIER

XX Watts RMS

DIN Cable

This is a simple two-amplifier system using a 200 CRX
Active Crossover for better control of the frequencies
applied to the speakers. The LOW FREQ output is con-
nected to the [ows amplifier to drive the subwoofers,
and the HIGH FREQ output is connected to the highs
amplifier for driving the midrange and highs speakers.

This allows you to carefully balance the higher and -

midrange frequencies with the lows. In practice, over-

lapping the crossover point slightly results in smoocth

transitions of sounds delivered to the speakers. For
example, the cutoff frequency for lows could be ad-
justed to 400 Hz. This would mean that all frequencies

below 400 Hz would be passed to the lows amplifier at
100% power. The attenuation {reduction in power) is
12 dB which is a reduction in power of about 90%. An
octave is a doubling of frequency so that at 800 Hz
only about 10% of the power would go to the sub-
woofers. In this example, the high output would be ad-
justed to pass only frequencies above 300 Hz. This
would give you about 100 Hz overlap. Then you could
make slight adjustments to provide the sound that
pleases you the most.

This system could be designed using two 240gx 2-chan-
nel amplifiers (40 watts per channel} or two GS-100
2-channel amplifiers. For added power, you could

A ORION zoe

“Phantom Power {+15¥ & -15V] is supplied to all
ORION accessory modules by the amplifier through
the DIN cable. {When ORIDN amplifiers are not
used, the ORICN PPS 100 Phantem Power Sup-

SUBWOOFERS

Yellow (+)

Black/Yellow {-}

Orange (+)
Black/Crange {-)

MID/HIGH
FREQUENCY
SPEAKERS

Yellow {+}

Black/Yellow (-)

Qrange (+}

Black/Qrange {-)

cheoose two 280 gx 2-channel amplifiers (80 watts per
channel), two G5-1000 2-channel amplifiers {100 watts
per channel}, or a single 4100gx 4-channel amplifier
{100 watts per channel}.

For installation, connections and adjustments, refer to
pages 26 through 35.
Speaker impedance could be 4 to 16 ohms.

Figure 5. Two-Amplifier System Using an ORION 200 CRX Active Crossover
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-15\1___ﬁf/+15v

LEFT-——J?Q %,—— RIGHT
AUDIO
GROUND
“Phantom Power (+15V & -15V] is supplied to all
OR1ON accessory modules by the amplifier thraugh
the DIN cable. (When ORIQON arrplifiers are ngm B Black/Yeilow -] ER
used, the ORION PPS 100 Phantom Power Sup ONT

ply is required.) OR'ON " o . SPEAKERS

:l @) Tweeter

Midrange

Midrange

FRONT AMPLIFIER

Yell ow {+]

Crossover

1XX Watts AMS
Orange (+)

ORION G0Q EQM Black/Qrange (-]
EQUALIZER or

500 PMQ PARAMETRIC
EQUALIZER

RCA Cables

N
600 EQM
Crassover

ORIC

REAR AMPLIFIER

'__!H@) Tweeter

! DIN Cabte

Yellow (+)

Crossover

Black/Yellow(-) | Midrange

CRION 200 CRX :
CROSSOVER . A ORION oow SPEAKERS

1XX Watts AMS

Orange [+) Tweeter
™~ Low Freq Qutput DIN Cahble BIack/Orangel-]

DIN Cable

Crossover

Midrange

| Input selector

switch must be _ Select passive crossavers

(,2)50.'3.: I(Zntgr:;ei(i{\l) position per speaker manufacturer’s
specifications.

SUBWOOFER

AMPLIFIER

ORION 200 DAB
DUAL AMP . Yellow {+)
BALANCER Black/Yellow {-}

DIN Cable

. ORION 2w

14X Watts AMS

This is a 3-amplifier system using a 200 CRX Active Crossover. The LOW
FREQ output is connected to the lows amplifier to drive the subwoofers, The
HIGH FREQ output is connected through a 200 DAB Dual Amp Balancer Black/Orange [}
that provides individual level adjust for the front and rear high/mid speakers.
You would balance the higher and midrange frequencies and the lows similar
1o that described in figure 5 on page 13.

For this system, you would probably want to use three 280gx 2-channel
amplifiers {BO watts per channel) or three GS-100 2-channel amplifiers (100
watts per channel). Fer more power, you might use a 4100gx 4-channel amp-

lifier to drive the front and rear speakers and a 2150gx 2-channel amplifier Figure 6. Three-Amplifier System Using 200 CRX Active
(160 watts per channel) to drive the subwoofers. Crossover and 200 DAB Dual Amp Balancer

Orange (+}

T

For installation, connections and adjustments, refer to pages 26 through 35.
Speaker impedance could be 4 to 16 ohms.




This is a 3-amp system using a
300 CRX 3-Way Active Cross-
over. The 300 CRX makes it
possible o use separate ampli-
fiers far the tweeters, midrange
speakers, and subwoofers.

Less power is tequired to drive
tha high frequencies to the tweet-
grs than that required for midrange
and low frequencies, so this dia-
pram shows a 240gx (40 watts
por channet) amplifier being

RCA Cables

ORION 600 EQM
EQUALIZER

ar

ORION 500 PMQ
PARAMETRIC
EQUALIZER

“Phantom Power (+156Y & -16V) is supplied to al!
OR10N accessory modules by the amplifier thraugh
the DN cable. (When ORICN amplifiers are not

used, the QRION PPS 100 Phantom Power Sup-

ply is required.)

DIN Cable

TWEETER AMPLIFIER

DIN Cable

MIDRANGE AMPLIFIER

Yellow (+)

TWEETERS

Black/Yellow (-}

Orange (+)

Black/Qrange [-)

Yellow {+)

MIDRANGE
SPEAKERS

Black/Yellow{-)

(= ORION za
=

TXX Wants RMS

used. A GS-100 (50 watts per
channel) couid also be used.

Crange {+]
Black/Orange (-}

The midrange and subwoofer
amplifiers could be selected
according to your euipui power
requirements and space avail-
ability. (If you decide on amp-
lifiers larger than 280gx’s, you
will probably have to add an

additional battery, Refer to page ORION 300 CRX
27 CROSSOVER

High Freqg

o Qutput

a— Midrange Output

OUAT ARGPHIN PO U

BRLENN Y . Low Freq

Output SUBWOOFERS

SUBWOOFER AMPLIFIER

Yellow {+)

Black/Yellow{-}

The high fraguency output of the 300 CRX is an adjustable high pass filter. A common
adjustment would be to pass all frequencies 4000 Hz and above to the tweeters. The mid- / (. e UIRTL XK g

DIN Cable

range output is a bandpass filter with separate contrals for adjusting the low end and the it Crange (+]

high end. A common adjustment might be to pass all frequencies between 100 Hz and
4100 Hz, but the settings are dependent on the settings of the high and low frequency
outputs. There should be a certain amount of overlapping. The low frequency output
is an adjustable low pass filter. A common adjustment would be to pass all frequencies
below 1808 Hz. The actual settings of the frequencies depend on what sounds best in your
system.

If you intend to use this system, we highly racommend that you double the output of
your subwoofer amplifier by adding a 400 BOG Bridging Module as shown in figure 9.

Figure 7. Three-Amplifier System Using a 300 CRX 3-Way Active Crossover
15

Black/Orange (-}

For installation, connections and adjustments, refer to pages 26 through 35.
Speaker impedance could be 4 to 16 ohms.




, /D\,/Hsv ‘Phantom Power” (+15V & -15V} is supplied to all
-1sv ORION accessory modules by the ampiifier through the

N
LEFT——-—\ﬂﬁnf'_ RIGHT DIN cable. {When ORION amplifiers are not used, the
AuDIO  ORION PPS 100 Phantom Power Supply is required.) SUBWOOFERS
DIN CONNECTOR RrouND

LOWS AMPLIFIER
ORION 300 PRQ o ")
PRE AMP EQUALIZER S R — range
or
ORION 600 EQM
DIN Cable
EQUALIZER " ORION  20tmn

RCA Cables

or ) ' IXX Watts AMS

ORION 500 PMQ

PARAMETRIC
EQUALIZER

Yellow (-}

-

ORION 200 CRX : Black/Orange
CROSSOVER

DIN Caple

Black/Yellow

ORICN 400 BDG
BRIDGING
MODULE

MID/HIGH

DIN Cable . s iL \\ Select Passive Crossavers I HEQUENCY
) z Summed per Spesker Manufacturer’'s SPEAKERS

Output i Mona Specifications
) _ Qutput ] ﬁ@) Tweeter
2 HIGHS AMPLIFIER

Yellow (+)

Passive
Crossover

Yellowi-
Black/Yellowi-) Midrange

A, QRION  2xnee ~
= v | 1XX Wars RMS.
This diagram shows a method for summing only the lows and permitting S ————— Qrange {+) )

the midrange and highs to remain in stereo. In this system, an ORION Biack/Orange {-} 4@ Tweater
200 CRX Active Crossover is used to separate the lows from the highs as — B ——

described in figure B, and the 400 BDG Bridging Module is connected only
to the lows side. In this way, the midrange and high frequencies are applied
to the highs amplifier as stereo, Both channels of the low frequencies are ;
applied to the Bridging Module. In the 400 BDG Bridging Module, the signals This diagram shows two B-ohm subwoofers connected in parallel, This
for one channel are turned over 180 degrees (inverted) with respect to the reduces the impedance to a total of 4 ohms thus increasing the effective
other channel. The inverted channel output of the amplifier is now used as power output even more.

speaker ground and the non-inverted channel cutput is used as speaker

positive. The BLACK/YELLOW and BLACK/ORANGE leads are NOT used. For instalfation, connections and adjustments, refer to pages 26 through 35,

Passive
Crossover

Figure 8. Two-Amplifier System Using 200 CRX Active Crossover and the Summed Mono Output of a
400 BDG Bridging Module to Double the Power Delivered to the Subwoofers
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“Phantom Power (+15V & -15V} is supplied to all

ORION accessary modules by the ampiifier through

the DIN cable. When ORION amplifiers are not TWEETER AMPLIFIER TWEETERS
used, the QRION PPS 100 Phantom Powes Sup- .

ply is requived.} ——————e e — Yellow (+)

Black/Yellow (-] Eront

sy /+15\-‘I
e Y t:-ﬂ@
LEFT-—'\"\SYG%/—!‘H‘GHT . (= ORION 0

AUCIO = 80 Wares RMS

GROUND

Qrange (+}

Bluck/Qrange {-}

ORION 600 EOM
EQUALIZER , : '
or .
ORION 500 PMQ MIDRANGE AMPLIFIER . MIDRANGE
PARAMETRIC Yellow (+)

EQUALIZER Black,/Yellow [-)

RCA Cables

ORION 300 CRX . E
CROSSOVER . s T =AL ORiON KK g
MODULE k.*j ¥ 1XX Watts AMS

QOrange (+)
Black/Orange (-}

DIN Cable

High
Freq
~ Output DIN Cable

a—Midrange Outnut DIN Cable

SUBWGFFER AMPLIFIER

f E DIN Cable
Freq |- 11+ sa bl . Summed Orange (+}

bl . 2
Qutput DIN Cable O Mono

Qutput

ORION 400 BDG

BRIDGING

MOQDULE
For this application, the 300 CRX 3-Way Active Crossover is used to select the high,
mid and low frequencies as described in figure 7. The low freguency stereo output is Not
applied to a 400 BDG Bridging Module where one channel is turned over 180 degrees Used
{inverted) with respect to the other channel, The inverted channel output of the amplifier
is now used as speaker ground and the non-inverted channel is used as speaker positive.
The BLACK/YELLOW and BLACK/ORANGE leads are NOT used. Two 8-ohm subwoofers are range speakers, in addition to the amplifier that drives the subwoofers. This makes for a very
connected in parallel. This reduces the impedance to 4 ohms, thus increasing the effective  clean and efficient system since each speaker only has to handle those frequencies for which
power even more. it was specifically designed and is subjected to less amplitude variations.

Figure 9. Three-Amplifier System Using a 300 CRX 3-Way Active Crossover to Select High, Mid and Low
Frequencies and a 400 BDG Bridging Module to Double Power Delivered to the Subwoofers
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Yeilow {-)

Black/Yellow
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ORION 300 PRQ
PRE AMP
EQUALIZER
=kl
— ORION 600 EQM
= FQUALIZER

RCA Cables

CIN Cable

ORION 400 BDG
BRIDGING
MODULE

Mixed DIN Cable
Moro
Dutput

"Mixed mono operation using a 400 BDG Bridging Module is the approach to
use when you want to add a subwoofer to the a single amplifier system. This
mode can be used to provide more power to the subwoofer while maintaining
stereo left and right, In this system, the 400 BDG Bridging Module accepts
the stereo inputs and turns one channel over 180 degrees {(inverts the channel}.

Both channel outputs of the amplifier are now connected to the subwoofer
with the inverted channel heing used as the negative input. This works be-
cause the two channels are 180 degrees out-of-phase,

The left mid/high speaker is connected normally, but the connections to the
right mid/high speaker must be turned over to retain the stereoc effect. This
means that the yellow lead now becomes the negative |lead and the black/
vellow lead becomes the positive lead.

RIGHT
MID/HIGH
SPEAKEH

Black/Yellow (+)
Yellow(-)

AMPLIFIER

SUBWOOFEHR
Yellow (-)
Qrange {+)

—=
S ORON e

i
MID/MIGH
SPLAKEN

Orange (+}
Black/Qrange (-)

A REMINDER: The speakers must never be grounded te the car chassils or

- body. To do so will cause severe noise problems and, in the case uf hridying,

cancel out the two-phase operation.

/U\ +15%
1SV e / All ORION Accessories and

LEFT-——-—ﬁﬂ%"—R'GHT Amplifiars have this OIN
configuration.

DiN CONNECTOR

AUDIO
GROUND

‘Phantom Power’ {(+15V & -15V]} is supplied tuo all
QRION accessory modules by the amplifier through the
DIN cable. {When ORION amplifiers are not used, the
ORION PPS 100 Phantom Power Supply is requirad }

Figure 10. Mixed Moneo Connections in a Single Stereo Amplifier System Using a 400 BDG Bridging Module




RIGHT FRONT AMPLIFIZER RIGHT RIGHT REAR AMPLIFIER RIGHT
FRONT ' REAR
SPEAKER e T — - SPEAKER

OR!ON 240 6

BG Watts AMS

ORION
600 EMC
EQUALIZER
| or
ORION
» 500 PMQ J .
PARAMETRIC LEFT REAR AMPLIFIER LEFT

REAR
SPEAKER

Not
Useqd Black/Yellow

RCA/DIN Cable
RCA/DIN Cable

DIN Cable

=0 ORION 2105 . ORION s

30 Ware; RMS - BO Waris RMS

ORION

400 BDG

BERIDGING

MODULE .

vt Black/Orange Black/Orange
—_— ot

\gbgtght DIN Cable Used _ Black/Yellow ) Used__Black/Yellow

DIN Cable

Output

This application is used when you want to maintain the stereo effect A REMINDER: The speakers must never be grounded to the car chassis
while doubling the output power of your amplifiers. The right amplifiers or body. To do so will cause severe noise problems and, in the case of bridging,
are connected to the RIGHT output of the 400 BDG Bridging Module and cancel out the two-phase operation.

the left amplifiers are connected to the LEFT output.

In this system, the 400 BDG Bridging Module accepts the stereo inputs and +15Y BN CONNECTOR

turns one channel over 1B0 degrees {(inverts the channel}, Bath _charmel LEFT ﬂn%-—msm Amplifiers have thie DIN
outputs of each amplifier are now connected to the speaker with the inverted AUDIG canfiguration,
channel being used as the negative input. This works because the two chan- GROUND

nels are 180 degrees out-of- phase. “Phantom Pawer [+15V & -15V] is supplied to all
ORION accessory modules by the emplifier through
the DIN gable. {When ORION amplifiers are not
The ORANGE lead from each amplifier is used as the positive lead and the Ulset?» the _OE'PN PPS 10 Phantam Power Sup-
. . ply is required.
YELLOW lead is used as the negative lead. The BLACK/YELLOW and

BLACK/ORANGE leads are not used.

All ORION Accessories and

Figure 11. Method of Doubling Output of Amplifiers Using Bridged Stereo Right and Left
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+15V “Phantom Powar {(+15V & -15V1 is suppled to all
~15V — b / ORION accessory modules by the amplifier through
o the DIN cable. (When ORICN amglifiers are not
LEFT""’\’Q“/ RIGHT used, the ORION PPS 100 Phantom Power Sup- SUHWOOFERS
AUDIO ply is required.) R FILTERED
GROUND ORI{ON 30DBLP LOWS AMPLIFIER

LOW PASS FILTER

- i

Yollowi{!)

» Black/Yollow (-} K
DIN Cable )

EQUALIZER — Black/Oanyn |-)
or — ro—— ‘

ORION

500 PMQ
PARAMETRIC
EQUALIZER

RCA Cables

NONFILTERED
LOWS AMPLIFIER

DIN Cable

Yollowll)

B2y B vy un e

ORION 200 CRX E——— 5 lack /Yl o () k
\’H"O CROSSOVER RCA/DIN Cable ] OR’O,\J’ e
MODULE XX Wates AMS

Low Freg Qrangt (+)

i | Output DIN Cablc . e —— 53 ck/Orang ()
High DIN Cabte
Freq
Cutput

This diagram shows a typical application for an ORION 30 dBLP Low Pass Filter
used to control the low frequencies applied to a pair of subwoofers, A 200 CRX HIG M
Active Crossover is used to select the full range of the mid and high range fre- HIGH/MID AMPLIFIER : SR AE RS
guencies, and to select the full range of lows applied to the unfiltered lows ampli- i

fier. Overall frequency control is provided by an ORION 600 EQM Equalizer or a o Yeliow (+) . :ﬂ(@
500 PMQ Parametric Equalizer, . Black/Yellow(-) .
ON  zixw

XX Watts RMS

The RCA and DIN connectors at the INPUT to the 200 CRX Active Crossover are
connected in parallel so that the RCA connectors can be used to connect the
output of the equalizer directly to the Low Pass Filter so that the crossover module
has no effect on the Low Pass Filter. : Black/Qrange |-)

Orange (+}

This is an ideal application when you are using mismatched subwoofers or are
experiencing speaker box resonance problems,

A REMINDER: The speakers must never be grounded to car chassis or body. To do
so wilf cause severe nojse problems.

Figure 12. Typical Use of an ORION 30 dBLP Low Pass Filter to Set Upper Limits of Low Frequencies
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TWEETER AMPLIFIER
ORION 30 DBHP TWEETERS

HIGH PASS FILTER —_— Yellow (+) Front

* @

—— Black/Yellow (-

: SRR [ ol S
—ORION sopone ___: RSy (=%, ORION 200
. i A e 80 Watta AMS.

Orange (+}

Black/Orange (-}

. . . MIDRANGE
ORION 600 ECM SPEAKERS
EQUALIZER MIDRANGE AMPLIFIER Front

or _ Yellow (+)

ORION 500 PMQ
PARAMETRIC
EQUALIZER

RCA Cables

Black/Yellow (-} [

Rear

) : : Orange (+) :
RCA/DIN Cable = - Black/Qrange {-} _(

SUBWOOFERS

DIN Cable

ORION 200 CRX
M CROSSOVER
MODULE Yellow (+]

Black/Yellow (-}

Low Freg
Output DIN Cable

1XX Warts AMS

Orange {+)

Qutput
Black/Orange({-)

This diagram shows a typical application for an ORION 30 dBHP High
Pass Filter used to control high frequencies applied to a set of tweeters, .
An ORION 200 CRX Active Crossover is used to select the full range of mid A REMINDER: The speakers must never be connected to the
and high frequencies, and to select the lows applied to the subwoofers. An car chassis or body. To do so will cause severe noise problems.

QORION 800 EQM Equalizer or 500 PMQ Parametric Equalizer is used ta pro-

vide overall frequency control. vy /D\/,nsv DIN CONNECTOR
- ___\ﬁﬂ @J Al ORION Ageessaries and
. EFT—— s+~ RIGHT  Amplifiers have this DIN
The RCA and DIN connectors at the INPUT to the 200 CRX Active Cross- - SN oo configuration.
over are connected in parallel so that the RCA connectors can be used to GROUND

connect the input stereo signals to the 30 dBHP High Pass Filter. Since the “Phantam Power [+15V & -15V} is supplied to all
H ; H : i H H "ORION accessory modules by the amplifier through
high pass filter input is received directly from the egualizer, the crossover o DIN abte tabon ORION amprifiert are not

module has not affect on the high pass filter. used, the ORION PPS 100 Phantom Power Sup-
ply is required.]

Figure 13. Typical Use of an ORION 30 dBHP High Pass Filter to Set Lower Limits of High Frequencies
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MID/HIGH
HIGH/MID AMPLIFIER SPEAKERS

Yellow (+) 5 :@
¢ 3
Black/Yellow {-} E @
% 0
4 S © o
L]
| L ORION e *
- XX Watis RMS
D
% Orange [+}
o Black/Crange (-) 51
his ORION 600 EQM o o ¥
T EQUALIZER = %
ar 3 £
ORION 500 PMQ Z
PARAMETRIC El
EQUALIZER Y
2 &£
2 MID/HIGH
< SPEAKERS
= HIGH/MID AMPLIFIER
a - Yellow {+) 5 :ﬂ@
>
o - N Black/Yellow(-) | £ 2
U Q ORION 200 CRX ' ORION SRE
© [ , Y CROSSOVER O xex
w GRoN” MODULE v o e v
e = Drange (+)
\LDW § Black/Orange (-} E :@
High Freq z 23
Freq ‘ Output  DIN Cable 3 20
Cutput =z a O
g TWEETER
AMPLIFIE
ORION 30 DBHP IER
HIGH FASS FILTER Yellaw (+)
ORION 400 BDG II@
BRIDGING Black/Yeilow(-}
MODULE . i
_ X . QRION 25 . TWEETERS
” e Lo 2 80 Watts RMS
Orange (+]
Summed @
Mona Black/Orange {-)
Output
DIN Cable
DIN CONNECTOR ‘Phantom Power’ (+16V & -15V) is supplied to all
oy /D\/H 5V cra ORICN accessory modules by the amplifier through the
All ORION Accessories and DIN cable. (When ORION amplifiers are not used, the
A
LEFT-———-ﬂQ%‘*— RIGHT  Amplifiers have this DIN ORION PPS 100 Phantom Power Supply is required.)
AUDID configuration.
GROUND Figure 14. “Killer System’ Using ORION Low Pass and High Pass Filters to Fine Tune the System
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UNFILTERED
LOWS AMPLIFIER

v ORION  axx

XX Warrs RMS

Black/Yellaw
Mot g ekI0
USEd ac range

SUBWOOFERS

RCA/DIN Cable

UNFILTERED
LOWS AMPLIFIER

QOrange (+}
Yellow {~)

' - ORION 2oa

XX Watts RMS

Black/Yellow

Ul\;:; Black/Orange
FILTERED

RCA/DIN Cable

QRION 30 DBLP
LOW PASS FILTER

= ORION 30 cewr

DIN Cable

LOWS AMPLIFIER

Orange {+)

.. OR ION’ 2XMgx

30 40 Per (v Low Fati Crosiover

This diagram shaws a full competition “Killer System”™ that has been
fine tuned using ORION Low Pass and High Pass Filters. An ORION
200 CRX Active Crossover is used to separate the high/mids from the lows.
The lows are then applied to & 400 BDG Bridging Module. The SUMMED
MONO output is supplied to two lows amplifiers that amplify the full spec-
trum of lows selected at the 200 CRX (say 260 Hz and below). Each low
amplifier then drives two subwoofers, Up to 20 amplifiers could be connected
in parallel as shown here,

The lows output of the 200 CRX Active Crossover is also applied to an
ORION 30 dBLP Low Pass Filter that selects a cutaff frequency that will
emphasize only the lower range {say 72 Hz and below}.

23

Yellow (-] ®

XN Watts RMS

Black/Y el low
Black/Orange

Not
Used

The high frequency output of the 200 CRX Active Crossover is applied to
two high/midrange amplifiers which reproduce the full spectrum of selected
high and mid frequencies (say 200 to 4200 Hz}.

The high frequency output is also applied to an ORION 30 dBHP High Pass
Filter that selects a cutoff frequency that will emphasize only the highest
frequencies (say 4000 Hz and above).

An ORICN 600 EGQM Equalizer or 500 PMQ Parametric Equalizer is used to
balance the overall system.




TWEETER AMPLIFIER

Yellaw (+]

Black/Yellow (-}
© | 90 Watts RMS TWEETERS
]
S Orange (+)
: ®
=) Black/Qrange (-]
& £
T—D“ QORION 600 EQGM g TWEETER AMPLIFIER TWEETERS
S EQUALIZER '
e or Yellaw (+}
E’:’ QRION 500 PMO @
PARAMETRIC | ——— Black/Yellow{-)
EQUALI
“ER ORION wom
. BOWeruAMs
ORION 300 CRX Orange (+}
CROSSOVER @ @
MODULE 3 Black/Orange [-)
=
5 o MIDBRANGE AMPLIFIER
i Yeliow (+)
H Black/Yellow (-} “{
.
E DIN Cable .
H | ORION _zna MIDRANGE
: DIN Cable | ; XX Watts RMS SPEAKERS
£ DIN Cable 1 - — Orange {+}
i
H Black/Grange {-)
4 MIDRANGE AMPLIFIER ‘
ORIJON 400 BDG &) N Yellow (+]
BRIDGING z ————il
MODULE =) ; Black/Yellow{-} [
L \
g - N
A ORION  2xxa MIDRANGE
= 1XX% Wats AMS - SPEAKERS
QOrange {+)
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DIN Cable

Figure 15. “Killer System” Utilizing a 300 CRX 3-Way Active Crossover and Individual Amplifiers for Each Speaker Type
(Up to 20 Subwoofer Amplifiers Can be Used)
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SUBWOGFER AMPLIFIER

Orange (+)

= RION  axxe
G;%M__

1XX Watts RMS

Yellow {-}

W@

Black/Yellow
t
Useod Black/Crange

SUBWOOFER AMPLIFIER

RCA/DIN Cabie

Crange (+)

Yellow {-}

1XX Watts AMS

<:-= O R ION XX uj:f

%
Black{¥Yel low
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RCA/DIN Cable

SUBWOOFER AMPLIFIER

Orange (+)

A, ORION 2w Yellow {-}

1XX Warts AMS

\ 4

Black/Yellow
Black/Orange

Not
Used

RCA/DIN Cable

SUBWOOFER AMPLIFIER
S S — = —

Orange (+)

v ORION o

This diagram shows a full competition *Killer System” using an ORION
300 CRX 3-Way Active Crossover to separate the highs, midranges and
lows. This allows each type of speaker to handle only those frequencies it
was designed to reproduce. The lows are then applied to an ORION 400 BDG
Bridging Module. The Summed Moneo cutput can now be used to drive up to
20 amplifiers connected in parallel as shown in the diagram.

The selected high frequencies are kept in stereo and applied to a pair of
tweeter amplifiers. Since the high frequencies require much less power, the
diagrams shows smaller amplifiers for driving the tweeters than those used
for the mid and low frequencies.

v 1XX Wates RMS Yellow (_)

Black/Yellow
Mot

k/Orange
Used Black/Orang

The selected midrange frequencies are also kept in stereo and applied to a
pair of amplifiers that drive the midrange speakers. The midrange amplifiers
could be a pair of 280gx's {BO watts per channel), a pair of GS-1000's {100
watts per channel}, or a single 4100gx 4-Channel Amplifier {100 watts per
channel}. Additional midrange amplifiers could be used if desired.

oy ——-.GD\/” 8v

LEET—=2 § §,—’-— RIGHT

AUDIO
GROUND

DIN CONNECTOR

All ORION Accessories and
Amplifiers have this DIN
configuration.

“Phantom Power {+15V & -15V} is supplied ta all
ORION accessory modules by the amplifier through
the DIN cable, {When ORIOM amplifiers are not
used, the ORION FPS 100 Phartom Power Sup-
ply is required.)




MOUNTING THE AMPLIFIER

When planning where to install your amplifier, you
must first think in lerms of keeping the ampiifier cool
enough to function properly. Amplifiers are heat-
sensitive. This means that the operating parameters
may change with fluctuations in temperature and an
amplifier can literally be destroyed by excessive heat
during operation.

All audio amplifiers are only about 60% efficicnt.
They work in a lincar mode so 40% of the power de-
livered to the load is eaten up in inefficicncies of the
amplifier and lost in heat. The more you push an
amplifier, the more heat you must get rid of,

The finned outer surface of the amplifier is a Aeqgt
sink which helps to carry heat away by means of
thermal conduction, Therefore, you must allow the
amplifier to breathe so that the heat sink can best
do its job.

It is always best to mount the amplifier flat on
the floor under the front seat or in the front of the

car trunk. Remember heat travels up,

¢ Avoid heat traps.

Don't put a glass or metal cover over the top of
the amplifier unless you have a cooling fan at one
end. :

Keep In mind that any moving air dissipates heat.
If possible, duct the car air conditioning system
s0 that cooling air is directed along the fins of the

amplifier heat sink,

Cooling air should be directed along the fins rather
than across them for the most efficient cocling.

® Don't mount the amplifier on plastic or use a
plastic cover. The plastic will melt,

Once you have selected the mounting localion,
mount the amplifier using the four self-tapping screws
provided. Tighten the screws securely,

CAUTION

Be very careful not to drill into the fuel tank, fuel
lines, or through electrical wiring.

SELF-TAPPING
SCREW
{TWO EACH SIDE)

TYPICAL
AMPLIFIER




POWER AND GROUND CONNECTIONS

IMPORTANT CAUTIONS

. Improper wiring connections can seriously damage
amplifiers, accessories, or speakers. Follow the con-
necting instructions in this manual carefully. When
in doubt, contact your dealer.

. Disconnect the battery positive (+} lead before mak-
ing any power connections.

. Always connect the power cable assembly directly
to the positive (+) terminal on the battery. Do NOT
connect to the car fuse panel. Do NOT use a smaller
gage wire for the hot lead than that coming out of
your amplifier.

. Make sure that the power ON-OFF switch that con-
trols the amplifiers is turned OFF when making any
connections.

. Make sure that all connections are clean and properly
secured. Failure to do so may result in damage to
your equipment.

. Always replace fuses with the same FAST BLOW
current rating as those supplied with your amplificr.
Incorrect fuses can result in serious damage to the
components in the system.

. The speakers must never be grounded to the car
chassis or body. To do so will causc severe noise
problems and, in case of bridging, cancel out the
two-phase operation,

. Make sure that your car has enough power to handle
all car systems as well as your audio system. Read
“Power Requirements” below carefully.

A. Low Power Systems

Before installing vour audio system, you must make
sure that your car has enough power to service all of
the car electrical components {engine, headlights, wind-
shield wipers, air conditioning, etc.) and still handie the
power required to supply your audio system at full
power.

Use a little common sense. |f you are installing a sys-
tem containing two 220gx, 240gx or GS-100 ampli-
fiers, your existing factory electrical system will prob-
ahly handle your power requirements.

An existing system will handle a 280gx or GS-1000
amplifier just fine, but if you install two of these amp-
{ificrs, you probably won't be able to run the system at
full power at night with the headlights on. If you want
to install two of these amplifiers and run at full power
at night, you will probably have to install a heavy duty
alternator and a premium battery {or even a second
battery as described in B below).

If you attempt to overload your existing system, you
will burn out the brushes or field diodes in your alter-
nator and greatly reduce the life of your battery.

B. Multiple Ampilifier Systems

Multiple-amplifier systems (except as described in A
above) require additional battery andfor charging
power.

Competition systems, such as those shown in figures :

14 and 15, should contain multiplc batteries or be
powered by an external battery charger or dc power
supply with a current rating in excess of that required
by all combinations of the components in your system.

For standard multi-amplifier systems, you must install
a heavy duty alternator and at [east one extra battery;
Preferrably, all batteries should be deep discharge
marinc batteries.

27

When batteries are connected in parailel, the voltage
across each battery is the same and the batteries share
the load current. The alternator will generally maintain
the charge on both batteries equally.

The power lead for each amplifier should be con-
nected directly to the positive terminal as shown on
page 28. In large multi-amplifier systems, the power
leads can be connected o a heavy buss bar, but the
lead from the bus bar to the battery positive terminal
must be at least No. 0 wire gage.

Keep in mind that an amplifier can only supply its full
power if it has enough battery power being supplied
to it

All ORION amplifiers are designed to stop functioning
if battery power drops below 10 volts.

C. Grounding Amplifiers

For any audio system, you should first go to the battery
and get rid of that little 12 or 14 gage wire that goes
from the ground terminal to the chassis and install a
braided ground strap at least 1-inch wide from the
battery negalive terminal to the chassis. Leave the
original ground strap connected to the engine.

The ground wire for each amplifier must be connected
directly to the car chassis not more than 18 inches
from the amplifier. Longer ground leads will usually
cause ground loops,

Do NOT ground the amplifiers at the same point. Use
a separate grounding point for each amplifier.

The ground point should be 2 metal chassis member
that is welded to the main body of the car. Scrape any .
paint from the grounding point and clean with sand-
paper just before attaching the ground lug. After the
ground lug has been securely tightened, cover the bare
metal area with paint or grease to prevent rust,




The ground lead is every bit as important as the
power lead. Many audio systems troubles are the re-
suit of improper ground connections.

Ground is a term generally used to describe the com-
mcn connection in an electrical or electronic circuit.
The common connection is usually the same potential
for all circuits in the system. It is the source of clectron
flow. Remember that the basic princple is that electrons
flow from negative to positive,

In cars, the ground is almost always the mctal chassis
or body and originates at the negative (-) terminal of
the battery.

A ground connection should have the lcast possibie re-
sistance which is why we emphasize that the ground
wire for an amplifier should be as short as possible
{18-inches long maximum). L.onger wires add resistance
and make the circuit susceplible 1o ground loops which
can resuit in hum pickup and other electromagnetic
interference.

Electromagnetic interference is a combination of elec-
tric and magnetic fields caused by alternating current
{or frequencies) radiating from the wires and being
picked up on the signal leads to and from your ampli-
fier. This type interference may show up as popping,
bursts of static, or random naise,

Floating Ground

Floating greund means that the ground is not connected
to the car chassis or body, but uses only the internal
power supply ground. Some radios and cassette decks
use a floating ground for the ocutput signals. This is a
dedicated ground connection that remains isolated
from the common circuit ground {car chassis or body).

All ORION amplifiers contain a small diameter black
lead in addition to the larger commaon ground wire.
This lead is for connections to the fioating ground for
those decks that use a floating ground,

To determine if the floating ground connection should
be made, first connect the system WITHOUT connect-
ing the floating ground. Start the car and turn on the
audio system, Temporarily connect the floating ground.
If the floating ground adds noise, do NOT connect. If
the floating ground takes away noise, connect the
floating ground permamently.

If the deck utilizes a floating ground and the small
black wire is not connected to the deck floating ground
point, any of the following conditions may resuit:

Clipped output

Blown fuses

Weak output from the amplifier
Amplifier will run hot

Squealing
RCA INPUT CONNECTORS

{CONNECTED IN PARALLEL

WITH DIN CONNECTOR
SIGNAL CONNECTIQNS}

POWER ON

: Q

AUDIO
RIGHT GROUND
INPUT l

SIGNAL \
T

VLT AN

15V —='y, - 15V
PHANTOM PHANTOM
POWER POWER

LEFT
INPUT
SIGNAL

. INPUT DIN CONNECTOR
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Phantom Power

Phantom Power (+15V and -15V} is present at all
DIN connectors al the INPUT to all ORION amplifiers,
This voltage is for use in providing operating power to
any ORION accessory that contains active electronic
circuits. This includes all crossover modules, bridging
madules, equalizers, and low pass and high pass fiiters.

NOTE: Active electronic circuits reqguire a source of
dc power for operation, offer no resistance to the sig-
nals, and often add gain. Passive electronic circuits,
such as used for speaker crossovers, do not require dc
power and add resistance to signals.

The ORION accessories use insignificant amounts of
power and need not be figured into the overall power
requirements for you audio sysiem.




Pwer Connections for 220gx, 240gx, 280gx, GS-100 or GS-1000

BATTERY CONNECTIONS. Always connect the power
cable assembly directly to the positive terminal on the
battery. Do NOT connect to the car fuse panef. The
240gx, 280gx, GS-100 and GS-1000 are provided with '
two fuses. The fuse at the battery is designed to prevent
fire or damage to your car should there be a ground

AMPLIFIER ON-OFF SWITCH. You
may connect the remote blue lead to the

short. The second fuse protects the amplifier itself. Do power antenna or the deck turn-on con-

NOT substitute fuses. Always replace with fuses of the _ *12), / nection or install an on-off switch as

same fast blow current rating as those supplied with shown here. Hooking the blue lead

your amplifier, : \% directly to 12 voits will not allow the
D amplifier to turn off.

AMPLIFIER

AUDIO GROUND.
Connect the small black
wire t¢ the deck floating
ground when the deck uses
a floating ground. Refer to —
the discussion on floating
grounds on page 28.

FUSE

/ SPEAKER
CONNECTIONS
CABLE ASSY

FUSEHOLDER

GROUND CONNECTION. The large
black wire with the terminal lug must
be connected to a welded chassis mem-
ber. Do NOT lengthen the ground wire.

If more than one amplifier is used, do
GROUND STRAP. Install a ground \ ? -~ NOT use the same grounding screw,
r\_‘;/ strip at least 1-inch wide from the Burnish to % but always connect bath amplifiers

///\ battery negative terminal to a metal bare matal — .~ | _ta the same metal member as close
member to ensure adeqate ground.

to ensure

BATTERY Burnish 10 good ground / together as possible. Failure to do this

bare metal ‘|'.'Vi|| int_roduce graund loops and result
to ensure . IN @ Noisy system,

good ground 29




Power Connections for 2150gx

BATTERY CONNECTIONS. For most cars, the existing
battery and charging system will handfe a single 2150gx
amplifier, If two or more amplifiers are to be used (or if the
headlights dim when the amplifier is cranked up to full
power), use two batteries connected in parallel as shown in
this diagram. {Refer to the discussion on page 27.) A heavy
duty fuseholder and fast blow 40 ampere fuse is provided
with the amplifier, Install the fuseholder at the batiery
positive terminal. Always connect the power cable assem-
bly directly to the battery. Do NOT connect to the car fuse
panel. |f the batteries are not installed side-by-side as shown
here, install a heavy duty fuse in the hot lead between the
two batteries. Also, install a ground strap for the second
battery. Always replace the fuse with the same fast blow
current rating as the one supplied with the amplifier.

POWER CABLE

/

FUSEHOLDER BUTT

SPLICE

the deck uses a floating ground. Refer to
the discussion on fleating grounds on
page 28.

e
EATTERIES ) AUDIO GROUND. Connsct the small
’ black wire to the deck floating ground if

GROUND STRAP. Install a ground strap
at least T-inch wide from the battery
negative terminal to a metal member to
ensure adequate ground, If the batteries
are installed in opposite sides of the
engine compartment, or in the rear of
the car, install a separate ground strap
for the second battery.

Burnish to bare
metal to ensure
good ground




-AMPLIFIER ON-OFF SWITCH. You
may connect the remote blue lead to the
power antenna or deck turn-on connec-
tion, or instalt an on-off switch as shown
here, Hooking the blue lead directly to
12 volts will not allow the amplifier te
turn off,

AMPLIFIER

BLUE REMOTE
TURN-ON/OFF
WIRE

SPEAKER
CONNECTIONS
CABLE ASSY

\ N GROUND CONNECTION. The large black wire must be
connected to a welded chassis member. Do NOT lengthen
the ground wire, If more than one amplifier is used, do
NOT use the same ground screw, but always connect both
amplifiers to the same metal member as close together as
possible. Failure to do this will introduce ground loops
/L and result in a noisy system.

V<

Burnish to bare
metal to ensure
good ground




Power Connections for 4100gx

BATTERY CONNECTIONS. For mast cars, the existing
battery and charging system will handle a single 4100gx
4-channel amplifier. If two or more ampiifiers are to be
used {or if the headlights dim when the amplifier is cranked
up to full power), use two batteries connected in parallel as
shown in this diagram. (Refer to the discussion on page 27.)
The 4100gx is provided with four fuses. The fuse for each
power cable assembly is designed to prevent fire or damage
to your car should there be a ground short in the power
cable. The second fuses protect each pair of amplifiers. Do
NOT substitute fuses. Always replace fuses with the same
fast blow current rating as those supplied with your amp-
fifier,

Always cannect the power cable assemblies directly to the
positive terminal on the battery, Do not connect to the
fuse panel, |f the batteries are not installed side-by-side as
shown here, install a heavy duty fuse in the hot lead be-
tween the two batteries. Also, install a ground strap for the
second battery, :

BATTERIES

AUDIO GROUND. Connect the small
black wire to the deck floating ground
if the deck uses a floating ground. Refer
to the discussion on floating grounds on

page 28.

FUSEHOLDER

FUSEHOLDER

Burnish to bare
metal to ensure

good ground

DECK

POWER CABLE FOR
AMPLIFIERS 1& 2

POWER CABLE FOR
AMPLIFIERS 2 & 4

GROUND STRAP. Install a ground strap
at least 1-inch wide from the battery neg-
ative terminal to a metal member to ensure
adequate ground. If the batteries are installed
an opposite sides of the engine compartment
or in the rear of the car, install a separate
ground strap for the second battery.




—~ AMPLIFIER ON-OFF SWITCH. You
may connect the remote blue lead to
the power antenna or deck turn-on con-
nection, or install an on-off switch as
shown here. Hooking the blue [ead
directly to 12 volts will not allow the
amplifier to turn off,

AMPLIFIER

h BLUE REMOTE .

TURN ON/OFF
WIRE

SPEAKER
CONNECTIONS
CABLE ASSY

-:% / FHSEHOLBER
: : FUSEHOLDER T @
i | . : =) ‘QLI < Burnish to bare
. metal to ensure
. good ground

GROUND CONNECTION. The large black wires must be
connected to a welded chassis member. Do NOT lengthen
the ground wires. Connect the ground [eads to the same
metal member as close together as possible. Do NOT use
the same ground screw for both ground leads.

LA
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IMPEDANCE

All gx and GS amplifiers are designed for operation
with 4 to 16 ohm speakers, For best operation, we
recommend high quality 8-chm speakers. The efficiency
of 8-ohm speakers tends to be a little better than
4-ohm speakers. You only get 3 dB gain by going
from & ohms to 4 ohms. Many high quality 8-ohm
subwoofers are actually 5 to 6 dB more efficient than
4-ohm subwoofers, Also, if you use 8-ohm speakers,
vour amplifier will run half as hot. Your battery will
last longer so you can sit on the side of the road and
play your audio system and still start your car.

NQTE: GRION amplifiers have an excellent damping
factor, Damping factor is the reflected output imped-
ance in the amplifier. The higher the damping factor
in the amplifier, the fess tendency for the speaker to
move on its own, say when jt is bumped. The ampli-
fier controls the damping in the speaker.

Always keep in mind than any amplifier is only 60%
efficient. When you joad the amplifier to a 2-ohm
lcad, you don’t just double the power, you lose some
cfficiency in the amplifier as well, so the actual amount
of current draw from the battery is higher than if used
two amplifiers. Dropping impedance increases current
drain. Two 4-ohm speakers in parallel connecled to a
100 watt amplifiers as in bridging means that the
amplifier is going to have to deliver 200 waits. At the
200 watt rating, the amplifiers are still contained in
the same heat sink so the heat is going to have to be
dissipated by the same surface plus the resistance of
the wires. You are now using twice as much current
which means a greater drap in voltage, increase in
current, and a little less efficiency. Whereas, if you
use a separate amplifier for each subwoofer, you have
twice the area in the heat sink, sach amplifier is going
to have to work half as hard, the voltage drop is less
in the wires, and the dynamics of sound will be
greatly improved.

"~ SPEAKER CONNECTIONS

CONNECTIONS

NEVER connect any speaker to chassis ground. This
will introduce ground loops that causc noise in the
system and, in the case of bridging, cancels out the
two-phase cffect. :

NEVER used twisted wire connections. Always make
connections using spade insulated butt connectors or
quick-disconnect connectors. If guick-disconnects are
used, insulate the connections using shrink tubing. Do
not use eiectrician’s tape since the adhesive on such
tapes tends to dissipate with time and caus¢ short
circuits.

Do NOT route the speaker wircs next to any power
wires. '

Be sure to observe speaker wire polarity. Except as
shown and described in the connection diagrams in
figures 1 through 15, the yellow wire is positive and
the black/yellow wire is negative. Also, the orange
wire is positive and the black/orange wire is negative.

SPEAKER WIRE

Use substantial wire for speaker connections. We rec-
ommend that speaker wires be at least 16 AWG. Some
installers prefer the use of specially-made heavy-duty
speaker wiring.
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WARRANTY

ORION products are guaranteed against defects in EXCLUSIONS:
workmanship and materials for a period of 2 years This warranty does rnot cover products that have
from date of purchase. All warranty repairs are been subjected to misuse, modification, improper
performed by ORION. This warranty period begins installation, incorrect voltage, marred or damaged
on the date of purchase by the original consumer. housings, or improper or unauthorized repair. This
is in lieu of all other warranties expressed or im-
OBLIGATION OF THE ORIGINAL  plied. In no event will ORION be liable for any
damages resulting from equipment or any defect.
This warranty Zives you specific legal rights and
you may have other rights which vary from state
to state.
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1. The dealer’s Original Dated Bill of Sale must
be retained as Proof of Purchase and must be
presented with the defective product.

DRRDE
o

. Warranty shipments to ORION are the responsi-
bility of the consumer.
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