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FAX60 AND FAX120 AMPLI FI ERS

RAULAND-BORG CORPORATION « 3535 West Addison Street, Chicago, Illinois 60 6 18 (312) 267-1300
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GENERAL DESCRI PTI ON

The Raul and FAX Series anplifiers are designed for years of trouble-free
service in a variety of comrercial and industrial sound systems. They may al so
be installed in a UL-listed enclosure for use in fire-alarmsignaling systemns.

The FAX anplifiers incorporate many useful features. The input can be set
to operate in a BAL (balanced) or UNBAL (unbal anced) node by a switch on the
rear panel. In the balanced node, it is transforner-isolated. A RESPONSE
swtch has a LO CUT position that provides protection for horn-type speakers.
The transformer-isol ated speaker outputs include 4- and 8-ohm connections as
well as constant-voltage 70.7- and 25-volt connections with a center tap.
There is also an auxiliary power output for pre-anmps (24VDC, 250 mA naxi nunj.

The FAX60 and FAX120 anplifiers can operate froma 24-volt DC power source.

UNPACKI NG

The amplifier was thoroughly checked at the factory. Inspect the anplifi-
er, the enclosed parts, and the shipping container for signs of inproper han-
dling during shipment. In case of damage, imediately place a claim wth the
deal er or distributor fromwhom you purchased the unit or--if the unit was
shipped directly to you--with the carrier
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The followi ng parts are included with the mxer-anplifier:

Raul and
RDgscription Part No.
! Battery Cable with mating connector.
2 Rack-Munting Screws for tapped holes (10-32 x 5/8 bl ack WA221
truss-head Phillips machine).
4 Rack- Mounting Screws for untapped holes (10 x 5/8 bl ack WA222
truss-head Phillips thread-formng).
4 #0 Tinnerman "U type Speed Nuts. AB1889
| Junper Cable for making special connections anmong the

speaker and ground termnals.

| NSTALLATI ON

The anplifier should be rack-nounted where there is adequate ventilation, a
moderate tenperature, an ACpower outlet within 4-1/2 feet, and provisions for
groundi ng.

The rack should have the standard 19-inch width and a vertical space of
5-1/4 inches. Adding an inch of space behind the anplifier for connections,
the rack should have a total depth of 11-1/2 inches (FAX60) or 15 inches
(FAX120). Acooling fan is recomended when the rack is enclosed and:

(a) The conbined rated output power of all the equi pment exceeds 250 watts
RVE;, OR

(b) The input fromthe AC power |ine exceeds 500 watts; OR

(c) Restricted air flowin the rack may create extrene heat.

CAUTI ON

FAI LURE TO OBSERVE THE ABOVE PRECAUTI BNS COULD RESULT I N OVERHEATI NG
THAT COULD DAMAGE THE EQUI PMENT OR CREATE A FI RE HAZARD.

Rack- Mounti ng

The front panels of the FAX60 and FAX120 anplifiers are designed to allow
the anplifiers to be directly nmounted into standard 19-inch racks. Two Kkinds
of nmounting screws are supplied with each anplifier:

A If the rack's holes are untapped, select the #10 thread-formng screws
(WA222).  Push the #/0 "U" nuts onto the proper holes in the rack.

B. If the rack's holes are tapped, select the #10 machine screws (WA221).
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WARNI NG

DO NOT CONNECT AC POAER TO THE AMPLIFIER UNTIL ALL OF THE NECESSARY
| NPUT AND QUTPUT CONNECTI ONS RAVE BEEN COVPLETED.

G oundi ng

Connect the rack frame to the grounding post (the knurled knob narked
“GROUND') .

CAUTI ON

DO NOT' DI SCONNECT THE TH RD WRE ON THE PONER PLUG TH'S W RE GROUNDS
TEE AMPLIFIER S CHASSI S TO PREVENT A POSSI BLE SHOCK HAZARD. | F AN
ADAPTER |'S USED TO CONNECT THE PLUG TOA TWO- PRONG SOCKET, MAKE SURE
THAT THE AMPLI FIER' 'S CHASSI S | S CONNECTED TO A PROVEN EARTH GROUND.

| NPUT  CONNECTI ONS

(Note: The back-panel inputs are illustrated at the end of the nmanual, on
the page follow ng the specifications.)

The input can be switched to a balanced or unbal anced node. Refer to the
representation of the input termnals bel ow and adopt one of the follow ng two
conbi nations of wiring and swtch position:

Bal anced input: (a) Place the switch in the BAL position and (b) connect
the signal wires to the two end ("BAL") termnals and the shield to the
comon ("COM') termnal.

Unbal anced input: (a) Place the switch in the UNBAL position and (b)
connect the signal wires to the left ("UNBAL") termnal and the center
("CoM') terminal .

BAL(+) OOM  BAL(-)

| j
" |

UNBAL  COOM

Note: “BAL(+)” and "UNBAL" designate the sane term nal.

Route the input cables fromthe right side (as viewed fromthe back of the
amplifier) to prevent any coupling fromthe speaker cables on the left.
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SPEAKER CONNECTI ONS

The first two subsections apply to both anplifiers. However, their output
taps differ significantly: on the FAX60, "COM (Common) is internally connected
to "CT" (Center Tap), but, on the FAX120, "COM' is connected to a "25V
termnal instead. Hence, the output connections of the two anplifiers are
given in separate subsections.

Not e: The back-panel outputs are illustrated after the 'Specifications."”

Routing the Wres

Route the speaker wires fromthe left side (as viewed fromthe rear of the
amplifier). This will prevent coupling with the input lines on the right.

Sel ecting the Proper CQutputs

The 4- and 8-ohm outputs are generally used when the wires running to the
speakers are relatively short and the line loss is less than 0.5dB (nost audio
and sound-syst em handbooks have tables listing the line loss for each wire size
and |oad inpedance). For best perfornmance, nake sure that the inpedance of the
total speaker |oad matches that of the tap being used. Use series or parallel
speaker arrangements as needed to obtain the proper inpedance-matching.

The 25- and 70.7-volt outputs are for speakers designed for constant-
voltage lines. Each speaker nmust have a |ine-matching transforner, and the
speakers nust be connected in parallel. The inpedance taps on the prinaries of
the Iine-matching transforners Indicate how nuch power will be taken fromthe
line. Speakers can be added as required until the total wattage absorbed by
all of the transforners is equal to the rated power output of the anplifier
It is good practice to allow an anplifier a headroomof 10%to 20% For a
120-watt anplifier, -the maxi num speaker |oad should be approxi mately 100 watts

FAX60 Speaker Connections

The speaker taps on the output transforner of the FAX60 (internal details)
are illustrated below, in KMJ759. On the next page is a table detailing the
connections (see also the "Qutputs Available'" tables in the "Specifications").

T
@ 70.7v @ 25v @CT @ 25v @70.7\/
Q) “ Qen

kMo759 [O]

Note: The transformer "Center Tap" terminal and the "Conmon" termnal are
wired together internally on the FAX60.
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Use X8 spade lugs to attach the speaker wires to the anplifier's termnals.
The followi ng table summarizes the proper speaker connections to the FAXG0:

QUTPUT DESI RED AVPLI FI ER  CONNECTI ONS

70.7v bal anced Both "70.7v" taps.*

70.7v unbal anced | Both "70.7v" taps; junper from
left "70.7v" to "GROUND. "**

25v bal anced Both "25v" taps.*

25V unbal anced Both "25v" taps, jumper from
left "25v" to "GROUND. "**

4 ohns "4" and "COM "***

8 ohms “8” and “COM. "***

* Install the supplied junmper between "GROUND' and "COM with these
connections only if balanced and grounded operation is desired.

** DO _NOT INSTALL A JUWPER BETWEEN "GROUND' AND "COM WTH TEE
UNBALANCED 70.7-VOLT AND 25- VOLT CONNECTIONS: | T WOULD CREATE A
SHORT crRcu T Across THE ouT Pur TRANSFORMER.

*** Install the supplied junper between "GROUND' and "COM' with these
connections for unbal anced and grounded operation (the standard
configuration for 4 and 8-ohm outputs).

FAX120 Speaker Connections

The speaker taps on the output transformer of the FAX120 (internal details)
are illustrated below, in KM764. On the next page is a table detailing the
connections (see also the "Qutputs Available' tables in the "Specifications").

ARAAA DAAARE 0 00 004 MM

@mn 7 25v @cr @asv @mn
I coM @4:1 @m.l

KMOT64 [0]

Note: The transformer "Center Tap" terminal and the "Common" termnal are
not wred together on the FAX 20.
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Use #8 spade lugs to attach the speaker wires to the anplifier's termnals.
The follow ng table summarizes the proper speaker connections to the FAX 20

QUTPUT DESI RED AWPLI FI ER CONNECTI ONS

70. 7v Dbal anced Both "70.7v" taps.*

70.7v unbal anced | Both "70.7v" taps; junper from
left "70.7v" to "GROUND. "**

25v bal anced Both "25v" taps.*

25v unbal anced Both "25v" taps, junper from
left "25v" to "GROUND. "**

4 ohms "4" and "COM "***

8 ohns "8" and "COM***

* Install the supplied junper between "GROUND' and "CT" with these
connections only if balanced and grounded operation is desired.

** DO NOT | NSTALL A JUWPER BETVEEN "GROUND' AND "CT" W TH THE
UNBALANCED 70.7-VOLT AND 25-VOLT CONNECTIONS: | T WOULD CREATE A
SHORT A RAJ T ACROSS THE ouTpur TRANSFORVER

*** |nstall the supplied junper between "GROUND' and "COM' with these
connections for unbal anced and grounded operation (the standard
configuration for 4- and 8-ohm outputs).

Auxiliary Power Supply

The 24-VDC power supply on the screw termnals can provide a maxi mum of
250 mA to preanplifiers and other auxiliary devices requiring DC power.

POAER CONNECTI ONS

AC Connecti on

Plug the power cord into a 120-V, 60-Hz., three-wire grounded outlet that
can provide 220 watts (FAX60) or 320 watts (FAX120) of power. Check’ the | ocal
regul ations before installing permanent AC lines and plugging in the equipment.

DC Connecti on

The anplifier can be powered by an external battery or other 24-VDC source.
Normal |y, this is used as a backup source. A cable with a polarized plug is
supplied to facilitate the connection of DC power.

Note: The anplifier will not recharge the batteries. For recharging,
obtain an approved charger and follow the manufacturer's instructions.
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USING THE CONTROLS, SW TCHES, AND LED | NDI CATORS

"I NPUT_LEVEL" Control

This control on the back panel is used to adjust the sound output to an
appropriate level. It should be set so that the maxi num possible input signa
wi Il not cause the output to clip. This control should be adjusted by the
installer and then left alone.

"RESPONSE" ( Low Frequency Rol I -Off) Switch

Use the FLAT position of the "RESPONSE' switch to obtain the rated frequen-
cy response of the anplifier. To protect horn-only speaker systems, place the
switch in the LOCUT position: this will cause at least a |0-dB roll-off at 100

Hertz

LEDs and Circuit Breakers

Wien the anplifier is operating nornally, the "POAER' LED gl ows. Should an
overload or a short circuit occur in the speaker lines, the DC circuit breaker
will trip. To signal this condition, the "PONER' LED wi |l turn off and the
" PROTECTION MONITOR LED will light up. Should the AC fuse blow, both LEDs
will be off.

If either of these conditions occurs' ascertain what the problemis and
correct it before resetting the circuit breaker or inserting a new fuse. The
resetting i s done by pushing the stemof the circuit breaker back in. Should
the circuit breaker trip repeatedly, unplug the power cord and consult a
qualified service representative

| NI TI AL TROUBLESHOOTI NG

Probl em Possi bl e Causes
1) Low volune or (a) Check whether all the input and output connections
distorted sound. are properly made and securely fastened.

(b) If the sound is distorted, check whether the speak-
ers are being overdriven (e.g., does the distortion
go away when the level control is turned down?).

2) The anplifier does (a) Mike sure that the power cord is plugged in and

not operate and that there is power in the outlet.
the "Power" LED
does not light up. (b) Examine the input and output lines for obvious

shorts (anong thensel ves and between them and the
chassi s or surrounding equi pment) and broken con-
nections.

I f everything appears in order, check the fuse. If
the anplifier's output and 'PONER LED lights stil
fail to respond, unplug the power cord and contact
your |ocal RAULAND distributor.
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SERVI G NG_| NFORVATI ON

THE | NFORMATI ON THAT FOLLOAS | S | NTENDED FOR QUALI FI ED SERVI CE TECHNI Cl ANS

Conversion to 240-VAC Operation

Step 1. Renove the two top and the two rear screws fastaning the top cover to
the anplifier cabinet, then take off the top cover by sliding it backwards

Step 2. Locate the "120v/240v" switch (in the mddle of the chassis) and place
it in the 240V position. Then replace the top cover.

Step 3. Replace the fuse with a slowblow fuse that is rated at 1.5 A (FAX60)
or 2.5 A (FAX120).

Step 4. Replace the plug on the AC power cord with one of equivalent quality
that will mate with the power outlets at the installation site

(i ni ng Access to the Conponents

If the unit is rack-mounted, first remove it fromthe rack (see the "Rack
Mounting" instructions above). To renove the top cover, renove the two screws
on top and the two holding the cover on the back, and slide the cover off.
This will provide access to all of the internal conponents. The bottom cover
may be renoved in simlar fashion, if access to the bottomof the chassis is
desired.

Testing Voltages

To pinpoint a defective conponent, refer to the nomnal voltages for the
anplifier that are marked on its schematic diagram

Renovi ng and Repl aci ng Transi stors

Transistors are inherently long-lived devices that nornally should not need
replacenent. |f, however, systematic troubleshooting indicates a problem
observe these precautions when removing and replacing transistors:

(1) Transistors can be damaged by excessive heat, so use a small soldering iron
when renoving or replacing a transistor with sol der connections.

(2) Transistors cone with a wide variety of cases and |eads. To avoid a costly
m stake, make a careful sketch of the |ead connections before renoving a
transistor froma printed circuit board or tie points.

(3) Before installing a power transistor, obtain an appropriate mca insulator
coat both sides of it with silicone grease (Dow Corning DC4 or an equiva-
lent), and fit the insulator between the transistor and the heat sink. An
alternate insulator is a "Silpad ," which does not require silicone grease.
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Testing Transistors

The best way to test a tranaistor is to use a transistor tester. However,
if one is not available, use an ohmmeter. Most failures result in a short or
an open circuit between the collector and the emtter.

Connect the ohmreter's leads to the collector and the emtter, then use the
| ow ohm range to read the resistance, |If the reading in this range remains the
same when the leads art reversed, the transistor is shorted. [|f the readings
art "infinite" for both connections, the transistor is open.

p
oy
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