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SUBWOOFER SYSTEM

WS-A240

{Subwoofer)

WS-SP2A

{Subwoofer Processor)

Instructionrs\;s

GENERAL

The RAMSA Subwoofer System consists of the mode WS-
AZ40 Subwoofer and the model WS-5P24 Subwoofer
Procassor.

The WS- 4240 15 a bass-reflex type loudspeaker systam in
corporating a 12" (30-cm) driver unit, It is desigred to be
used as a modular subwaofer compaonent aleng with the
WS-5P2A subwoofer processor, which includes signal
processing for subwoofers and the main loudspeakers.

WE-AZ240 subwoofers are amall in size for thoir output capa-
bility, and may be combined in compact arrays to take max-
imum advantage of mutual coupling effects for high output
applications. The compact dimensions of the WS-A240 al-
low it to be unabtrusively installed i virtually any en-
wironment,

The W5S-A240 will accept a continuous program input of
400W. The WS-5P2A4 provides high-pass protection from
infrasonic fraquencies, very low freguency (VLF) signal
processing, and a choice of three different signal procass-
ing functions for two channels of main loudspeaker
systems,

The WS.A240 enclosure s maided from a resin that is
virtually indestructable and incorporates a recessed handle,
interlecking stacking ribs and internal mounting hardware
for convenient transport and ingtallation. & matal grill cover
provides protection for the driver companent.

The W5-5P2A is designed spacifically for use with the W3-
A 240 loudspeaker systemn in Y0LF {subwaoofer) applications.
Two balanced inputs and four unbalanced outputs ara
provided Cutput channels & and B include three selecta
ble signal processing modes for use with different main
loudspeakear units.

The subwoofer cutput is derived from an isolated sum of
the & and B inputs, and includes a high pass filter, signal
processing for the WS-A240 and selectable low pass filtars
with 24dB per octave Bessel response for each of three
ditfarent main loudspeaker types. The VLF (subwoafer)
output includes a fixed gain stage to optimiza sensitivity
in the YLF range. The W3-5P24 Subwoofer Processor also
pravides a full-range summed output, which may be used
ta drive distributed system powear amplifiers.
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APPEARANCE

RISK OF ELECTRIC SHOCK '
00 NOT QPEN .

CAUTION: TO REDUCE THE RISK OF ELEC:

TRIC SHOCK, DO NOT REMOVE
COVER (OR BACK]l. NO USER-
SERVICEABLE PARTS INSIDE.
REFER SERVICING TO QuUALI-
FIED SERVICE PERSONNEL.

The lightning ftash with arrowhead
symbol, within an equilateral tri-

angle, isintended 1o alert the user 10
the presence of uninsulated "dan-
gerous voltage” within the product’s

54 1965 enclosure that may be of sufficient
magnitudé to constiwie a risk of
electric shock to persons'.

The serial number of this product may be found on the
bottom of the unit,

You should note the serial number of this unit in the
space provided and retain this book as a permanent
record of your purchase to aid identification in the event
of thefr,

The exclamation point within an
equifateral triangle is intended to
alert the user 1o the presence of
important gperating and mainte- Serial No.
nance (servicing) instructions in the

Model No.

SA 1066 literature accompanying the appli-
ance.

WARNING: TO PREVENT FIRE OR SHOCK HAZARD, DO NOT EXPOSE THIS APPLIANCE TO
RAIN OR MOISTURE. -




NAMES OF COMPONENTS

|

¢ WS-A240
\ '*ET
—
@ e————
l_
* WS-SP2A (l)
@
@

[
L9000 -
HPRO T T @8

I oLl

@ ®

v e Q@ @ © @

(1) Threaded mounting hales M8 x 19 mm

@ Ports
(@ Punched grille -

@) Speaker 12" (30 cm}

Power ON indicator lamp
Power switch [POWER]

Input connector [INPUT A, B|
+4 dB, 20kQ balanced XLR-type

Output phone jack [QUT A]
+4 dB, 6001 unbalanced

Qutput phone jack {QUT B]
+4 dB, 6001 unbalanced

Qutput phone jack [VLF QUT]
+4 dB, 60011 unbalanced

Output phone jack |A+B QUT|
+4 dB, 6001 unbalanced

Power cable

Ground Terminal [GND|




LOUDSPEAKER INSTALLATION

The WS-A240 is equipped with six M8 x 25 threaded in-
serts that are molded into the enclosure. All attachments
to the enclosure should use these fittings. For stand mount-
ing, two thumbscrews are provided with the WS-A240,
which should be handtightened onby. For suspended appli-
cations, forged shoulder eye-holts are recommended. DO
NQT substitute any other fitting for these critical load-
bearing components.

Thumbscrew

Forged eye-bolt
RAMSA Part No. XVPBF25FZ

When mounting WS-A240 loudspeakers to a wall or ceil-
ing, either by hanging or with brackets, they should be se-
curely attached to the building structure. This requires
knowledge of building construction and load-bearing capac-
ities. If this information is unknown, installers should seek
the advice of an architect or structural engineer before at-
tempting such attachments.

The loudspeaker systems can be mounted vertically or
horizontally, When mounting harizontally, remove the four
screws fitting the frent grill, rotate the grill 90 degrees and
re-install. Do not operate the W3-A240 without the protec-
tive grill in place.

When multiple W5-A240s are to be installed, best perfor-
mance will be realized when units are mounted in close prox-
imity to cne another. Because high sound levels at low
frequencies will be realized, special care should be observed
to assure that structural resonances and vibrations do not
impair the sound quality.

BEFORE CONNECTION

Switch off power amplifieris} before connecting the loud-
speaker(s}. After loudspeaker connection, be certain that
high level audio signals are not present before switching the
amplifiers on.

The nominal impedance of the WS-A240 is 8 ghms. Two
loudspeakers in parallel will have a nominal impedance of
4 ohms, which is the lowest impedance most amplifiers are
capable of driving. Be certain that the number of loudspeak-
ers connected in parallel does not result in a load impedance
that is below the rating of the amplifier.

Use the largest wire gauge speaker cable that is practical
to minimize DC resistance and losses due to cable length.
Note that the lower the impedance of the total speaker load,
the greater the losses in the wire.

Observe loudspeaker polarity. The plus | +1 and minus |-]
terminals of each loudspeaker are marked red and black,
respectively. A positive-going signal applied to the red ter-
minal will result in forward mavement of the toudspeaker
diaphragm.

When two or more speakers are used, make sure that the
polarities of these speakers are the same.

POWER HANDLING CAPACITY

The rated power capacity of the WS-A240 is 400 watts in
accordance with the test procedure outlined in EIA (Elec-
tronic Industries Association} RS-426-A. This test method
employs white noise through RC high pass and low pass
filters to simulate the energy-frequency spectrum of typi-
cal program material. It is an excellent indicator of the ther-
mal power capacity of a loudspeaker system.

Because the WS-A240 is a subwoofer, it is subject to
mechanical power limitations, especially at very low fre-
guencies. The WS-SP2A Subwoofer Processor includes
a high pass filter that protects the WS-A240 from exces-
sive mechanical displacement at sub-audio frequencies.
The WS-5P2A should be used with WS-A240s at all times.

CAUTION:

Certain signals may result in excessive displacement of the
driver diaphragm, thereby damaging the loudspeaker. The
following conditions of operation should be avoided at all
times:

1. Shock noise caused by energizing or de-energizing mix-
ing consoles and peripheral equipment when the WS-
SP2A and the amplifiers are powered up.

2. Shock noise resulting from the connectien or discon-
nection of inputfoutput connectors with the system po-
wered up.

3. The use of condenser or omnidirectional microphones
for vocal applications without appropriate breath-pop
screens and/or high pass filters.

4. The switching on/off of phantom microphone power
with level controls up.

5. Continuous operation at very low frequencies from an
oscillator, synthesizer or other program source when
doubling distortion is evident in the loudspeaker.




CONNECTION OF SPEAKER CABLES

There are two types of speaker input terminals which should be selected according to applications. {The three terminals

are internally connected in parallel.}

| + Use of push-terminals

From amplifier
output terminals,

Depress the push-termmal and insert the
speaker cable from the amplitier inta the ter-
rmnal hote. The plus [ + } side is marked red and
the minus { - | side marked black.

* Use of phone jacks

e

From amplifier
autput terminals.

¢ Installation of additional speakers
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Connect the speakers in parallel as shown below.
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L— From amplifier output terminals.

!
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From amplifier output terminals,

.. 75 phone plug

NOTES:
L ]

The cable which fits in the hole of the push-terminat,
should have a diameter not larger than 7/64" (2.6 mm).
To ensure proper fit to the terminal, a cable diameter
of less than 5/64" {2 mm) is recommended.
*  Thesheath of the speaker cable should not be inserted

into the terminal hole.

*  When the speaker cable is of a stranded type, the core
conductor should be twisted before inserting it into the

terminal hole.

NOTES:

¢ Connect the speaker cable to a tip-sleeve {TS) phone
plug, then connect it to either jack.
+ The other jack is then used when installing an additional

speaker in parallel.

The speaker uses a TS phone
plugs as an input terminal. When
connecting, make sure that the
polarity of the TS phone plug
matches the polarity of the ampli-
fier output terminals (speaker 1er-
minal} as shown in the illustration.

Plug cover

Speaker cable

{=1 Isleeve)

{+) (uip)

When two speakers are connected in parallel, the combined
impedance becomes 4 ohms. In this case, the speakers
should be connected to an amplifier which is designed to
drive a load impedance of 4 ohms or less.

NOTES:

*  When three or more speakers are connected in parallel,
the combined impedance becomes 3 ohms or less
which requires a special type of amplifier. Therefore,
do not use more than two speakers for parallel con-
nection.

* |f the combined impedance of the speakers is lower than
the specified impedance on the amplifier to be used,
the sound from the speakers may be distorted or the
amplifier may be damaged.

*  When two speakers are used in paraliel, make sure that
the polarities of these speakers are the same.




USE OF XLR CONNECTORS

This speaker may be fitted with an XLR connector which
is often used for professional applications.

@ Remove the phone jack mounting plate and pull it for-
ward. Disconnect the wiring.

Phone jack mounting plate

Binding head machine
screws {+), M3x8

Use these screws for
mounting the XLR
connector,

@ Solder the leads that were disconnected in step ) as
shown below | & onpin 2, © on pin 3), mount
a female-type XLR on the top and a male-type XLR on
the bottom.

Black {-)
{No.3 pin)

Red (+}
Black (-] l
{No.3 pin} {No.2 pin}
Red (+)
iNg.2 pin)
-
Female Male
XLR XLR

@ Secure the XLR connectors with the screws which were
removed in step (), as ilustrated.

Female-type
XER

Binging head tapping
screws (P
M3 x 'IGO

Male-type
XLR

Use screws removed
in step (1)

For connection, use XLR plug.

Female-type

Male-type
XLR plug

XLR plug

To the second
speaker in parallel
connection

From amplifier
speaker output
terminal

*» Disassembly diagram of typical Femnate XLR plug

‘( Screw
Bushing ' Clamp
< ) l/ . Insert set-screw
% i :, Inner-topth washer
. i Latch, f
Shell #

Insulating tube —~

¢ Disassembly diagram of typical Male XLR plug
Screw
-

Bushing § Clamp

1
I} Lo Insert set-screw
g:b -
% L !
- 4
Shell =~

Insulating tube .@\qg

i
'
I
|
|
|
|
|
|
|
|
|
|
|
i
1
1
}
}
|
|
|
|
1
|
|
I
|
:
I
1
i
1
1
1
]
)
I
)
t
{
|| Insulator —*
NOTE:

*  When using XLR connectors, observe the polarity as
shown below.

ORS>




WS-SP2A BLOCK DIAGRAM
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TYPICAL SYSTEM PERFORMANCE

100
90 .
Y
N
h
h W
i
4
X
80 .Y
‘.,I' X
dB f
i
70 =t
y 4
y 2
'
60
2 3 4 5 6 788 2
20 100 200

Fraquency (Hz)

The WS-SP2A performs both bandpass definition and sig-
nal processing within the bandpass. The frequency
response chart at left shows typical performance of one
WS-A 240 under half-space conditions using the W5S-SP2A
Subwoofer Processor adjusted for signal processing mode
three. The input signal was adjusted for a nominal 2.83
volts {1 watt at 8 ohms) at 80 Hz.

The WS-A240 voice coil was specifically designed to han-
dle high current at low frequencies, resulting in a thermal
power capacity of 400 watts (EIA RS-426-A). The mechan-
ical suspension components have been carefully selected
and balanced to enable an unusually large {12 mm) peak dis-
placement capability. The result is an extremely compact
subwoofer system of exceptiopal performance.

Multiple WS-A240s may be combined in very compact ar-
rays served by a single WS-SP2A Subwoofer Processor,
with an accompanying increase in efficiency and exten-
sion of low frequency output due to mutual radiation ef-
fects (see Typical Applications).




RACK MOUNTING BRACKETS

A. 1 Unit Mounting

Bracket fixing screws
(accessary) M4 x B

—

Remove 4 rubber feet.

2. Fix the rack mounting brackets A and B (standard
accessory) to the Subwoofer processor with the
attached screws.

3. Mount the Subwoofer processor to the rack.

Bracket A: part No. AZ5A1036A4
Bracket B: part No. A28A1037E3

Rack manting Bracket A l

SCrews

-]
{not provided) Rubber feet -~

B. 2 Units Mounting (not provided)

Remove B rubber feet.

Fix two processors with bracket C and screws,

Fix the rack mounting brackets to the both sides of the
processor with the attached screws.

Mount the processor 10 the rack.

h wn-

Bracket fixing screws
{accessory) M4 x 8

Mounting screws
M4 x B [not provided) Flush head machine
screws M4 x 8 .

Bracket A: part No. AZSA 103644 i 4
Bracket C: part No. A25A1038A4 Rubber feet

Caution: Don't use screws longer
than 8 mm.

W Bracket A /
/ﬁ% Rack i 7
Bracket G ack mounting screws

-3
L [not provided) {naot provided)

TYPICAL APPLICATIONS

SYSTEM A

llustrated are two WS-A10 Compact Speaker Systems in
a two channel configuration, powered by one WP-9055 am-
plifier. The single WS-A240 Subwoofer is powered by one
WP-9110 amplifier in the bridge (BTL) mode. The WS-
SP2A Subwoofer Processor should be adjusted {by quali-
fied service personnel only) for WS-A10/WS-A240 signal
processing.

o )
WS-410 (22} o ©
\ A

A Qut

B Cut

YLF Qut

WS.5P2A
Subwoofer

Main Out L WS5-A240

Subwooter

Main Qut R

WP-2110 {87L)
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WS.A200 ix2)

WS-4240 Sub-wooter (x8)

=4 4
WS.5P2A
Subwoaler
Procaessor

——dpbkkbi

SYSTEM F

This system is identical to System E, but configured with
two WS-SP2A Subwoofer Processors so that the VLF sig-
nals are a separate sub-mix controlled from the mixing con-
sole. This affords the ability to selectively introduce signals
into the VLF mix. which may be balanced in level against
the program mix for special effects. Both VLF amplifiers
are operated in the dual mono mode.

A variation of this design would employ both processors for
VLF processing, with the signal derived from the A and B

SYSTEM E

System E is comprised of four WS-A200 loudspeaker sys-
tems and eight WS-A240 subwoofers. Itis powered by three
WP-9220 amplifiers, each loaded to 4 ohms per channel.
The VLF amplifiers are operated in the dual mono mode.
The WS-SP2A should be set (by qualified service person-
nel) for WS-A200/WS-A240 signal processing.

mix channels driving part of the VLF amplifiers and loud-
speakers in a fixed-gain relationship with the main program
channels, and the balance of the subwoofers controlled by
a separate sub-mix from the conscle. The additional con-
nection is shown in gray. In this example, (2} WS-A240s
are operated from the A and B mix, and their amplifier in-
put mode switch is in the dual-channel position. An option-
al VLF signal processing device, such as a sub-harmonic
synthesizer, may be added to the VLF mix output ahead of
the WS-SP2A Subwoofer Processor for special effects.

W5 A240 Subwooler {281

WS A200 (2t

WS-A200 ix2)

1L

I_lammu

4]

| unnn

WP 9120

VLF Out lser text]

4 - B0
P Ta Caunbuted
Sysiem Amphtary
INot Shawnl
p— | -
WS-5P24
Subwoofer
Processor
4/

WS-5P2A
Subwoolert
Processor



SYSTEM B

In this system, two WS-A80 loudspeaker Systems in a two
channel configuration are powered by one WP-2110 am-
plifier. Two WS-A240 subwoofers are powered by one
WP-9220 amplifier in the dual mono mode. The WS-SP2A
Subwoofer Processor should be adjusted {by qualified serv-

ice personnel only}) for WS-AB0/WS-A240 signal
processing. A Out
B Qut
RS S
WP-8110
VLF Out
200w
WS-SP24
Subwoaoter 8=
Maw Dut L Processor ]'0
Main Out R - WP-8220
SYSTEM C

Two WS-A200 loudspeaker systems in a two channel con-
figuration are powered by one WP-9220 amplifier. The two
WS5-A 240 Subweoofers are powered by one WP-3220 am-
plifier in the dual mono mode. The WS-5P2A Subwoofer
Processor should be adjusted {(by qualified service person-
nel only) for WS-A200/WS-A240 signal processing.

WS-A240 Subwoofer {x2}

(oNe) (o)

A Qut
B Cut “ _ (200w
RS
VLF Out WP-9220
200w

WS.SP2A
Subwoalar
Processor

=]

Mam Qui L (l’:ﬂ

il

Main Out R

SYSTEM D

This system is similar to System C, with the addition of two
more WS5-A240 Subwoofers and another WP-9220 ampli-
fier. The two VLF amplifiers are operated in the dual mono
mode and the WS-SP2A should be adjusted {by qualified
personnel only) for WS-A200/WS-A240 signal processing.

WpP-9220

W5-A240 Subwoofer {x2)

coJco

WS-A200 (x2)

A Qut
WS-8P2A B Out
Subwooler
Frocessor VLF Ou
Main Out LT| Main Qut R
n [t

T

o

T
QDO%GOBD
(| lolalal

]

o]
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WP.922

Mixer
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WS-A240 Subwoofer (x4)
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SYSTEM COMPARISON CHART

Systemn Main Subwooters Main Subwoofer Program Program VLF VLF
Loudspeakers Amplifier Amplifier(s) Level {SPL)} Peaks ISPLIT Level (3PL}2 | Peaks (5PL)2
A (2) WS-A10 | (1) WS-A240 | (1} WP-8055 | 111 WP-9310 [ 10V dB @ 1m[111dB @ 'm|[110dB @ im|116dB @ 1m
B (2} WS-ABD | (2) WS5-A240 | (1) WP-9110 | (1) WP.9220 | 10BdB @ 'm|118dB @ Im|t14dB @ Im|120d8 @ 1m
[ (21 WS-A200 | (2) WS-A240 | (1) WP-8220 | NI WP-8220 [ 117 dB @ 1m| 127 dB-@ Im|[i14dB @& im|120dB @ 1m
o (2} WS-A200 1 (4) WS5-A240D | (1) WP-9220 | (2) WP-9220 | 117dB @ 1m (127 dB @ 'm|3120dB @ 'm|126dB @ 1m
E-F (4} W5-A200 | {BY W5.A240 | (1) WP-9220 | 12) WP-9220 [ 119dB @ 'm|129dB @& Im|i25dB @ 1m|131dB @ 1m

1. From available amplifier power, 10dB crest factor assumed, both channels driven.
2. From available amplifier power above 40Hz, 6dB crest factor assumed due to limited band pass.

WS-A240 SPECIFICATIONS

Type:
Impedance:
Frequency Response:

Power Capacity: .

Sound Pressure Level:
Reference Efficiency:
Volume displacement:
Speaker

Dimensions:

Weight:

Finish:

Bass reflex type

B chms

(WS-A240 used with WS-SP2A) + 3 dB, 35 Hz to main loudspeaker transition
frequency

400 watts measured in accordance with EIA R5-42B6A

91 dB {1W/1m, halt-space), 85 dB (1W/1m, spherical free field]
0.83% thalf-space)

6.0 x 10-4m? {0.021 ft3); equivalent to 125 dB at 100 Hz at 1Tm

30 cm cone speaker

15-9/16"(395mm}W] x 21-15/16"{557mm)[H] x 10-3/4"{272.6mm}{D]
35 Ibs. {16 kg.}

Enclosure: Resin molded, black

Front Panel: Punched grill, black

WS-SP2A SPECIFICATIONS

Type:
Input:
Qutputs:

Maximum Qutput Level:

Minimum Load Impedance:

Gain tPink noise):
Qutput Noise Level:
Distortion:

* Cross Talk:
Turn-an Delay:
Power Requirements:
Dimensions;

Weight:
Finish:

Line-level Subwoofer Processor
Two, electrically batanced: Input A, Input B (female XLR type), +4 dB, 20 kohms
Four, unbalanced:
Qutput A (high pass processed), 1/4-inch, +4 dB,
Output B {high pass processed), 1/4-inch, +4 dB,
VLF output {sum of A and B, band pass processed), 1/4-inch +4 dB,
A + B output {sum of A and B all pass), 1/4-inch, +4 dB.
+20 dB
600 ohms
Unity
-85 dB or less [IHF A WTD]
Outputs A, B, A +B; 0.05% or less [+ 4 dB at 1 kHz)
VLF Outputs; 0.05% or less {+4 dB at 35 Hz, VLF 1l switch is at the A position)
60 dB or more at 10 kHz
Approx. 3 to 5 seconds
120V AC, 80 Hz, 126 mA {12W)
8-5/16" (W) x 1-3/4" (H) x 8-5/16" (D)
210 mm (W) x 44.5 mm [H) x 210 mm (D)
Approx. 4 |bs (1.8 kg)
Matte black

-10 —



INFORMATION FOR QUALIFIED SERVICE PERSONNEL

CAUTIONS:

These Servicing instructions are for use by qualified
personnel only. To avoid electric shock do not perform
any servicing other than that contained in the
Operating Instructions unless you are qualified to do
s0. Refer all servicing to qualified service personnel.

SELECTING THE OPTIMUM SIGNAL PROCESSING

The WS-SP2A Subwoofer Processor is shipped from the
factory with the internal signal processing switches set
in position 1 for VLF I, output A and B and position A for
VLF i switches. This provides optimum bandpass process-
ing for the RAMSA model WS-A200 loudspeakers when
used with WS-A240 subwoofers. Other main loudspeak-
er systems may require different switch settings. Although
the signal processing in the WS-SP2A has been optimized
for various RAMSA loudspeaker systems, the WS-A240
and WS-SP2A may be successfully used with other brands
of main loudspeakers by observing these instructions, The
following procedure will enable the selection of optimum
signal processing when other than RAMSA WS-A200 main
loudspeaker systems are to be used.

If the WS-SP2A is installed in a system, switch off all pow-
er amplifiers and disconnect the input and output signal

CAUTIONS:

Betore proceeding with disassembly, be sure to turn
off the power and unplug the power supply cord from
the AC outlet.

connectors. If the WS-SP2A is mounted in a rack, remove
the instrument and place it on a convenient work surface.
Be certain that the AC power cord is disconnected from
the AC power supply outlet.

Remove the top cover. The drawing below shows the loca-
tion of the three switches that select the internal signal
processing options. The switches affect only the VLF and
channel A and B outputs-the A + B output is not affected
by the signal processing.

Select the switch settings for the signal processing that
is appropriate for the installation from the table on next
page. When the WS-5P2A is used in a VLF (subwoofer)
only mode, switch position 1 for VLF I, output A and B
is recommended.
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RECOMMENDED FUNCTION SELECTOR SETTING
SUBWOOFER |MAIN SPEAKER FUNCTION SELECTOR POSITION
123 (8] 123 OLFD A K 12 3[VE]

WS-A200 LEJJ I ;'—_'3 I

123
WS-A240 | WS-AB0 | 5 TR ] TR

L LR e B =

CAUTION: < REFER TO OPERATING INSTRUCTIONS BEFORE SETTING
THE FUNCTION SELECTORS
« SET "K’" POSITION OF VLF II SWITCH FOR LOUDSPEAKER
SYSTEM WS-K40 (only for WS-SP2AE and WS-SP2AC)
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APPEARANCE
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