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2 INTRODUCTION: 
 

2.1 The ETU-2 ENCODE AND TEST UNIT is intended for use by Installation and Service Personnel. The 
unit enables the address programming, address re-programming, and the field testing of the following 
“three-wire system” decoders: 

 

 Toro types: SC3000, CDS, BICOM and TRIDENT Single-station decoders 
 

 Toro types: SC3000, CDS, BICOM and TRIDENT Two-station decoders 
 

 Toro types: SC3000, CDS, BICOM and TRIDENT Three-station decoders 
 

 Toro types: SC3000, CDS, BICOM and TRIDENT Four-station decoder 
 

2.2 The ETU-2 can also be used to test (but NOT re-program) the following decoders: 
 

 Early (Pre 1989) Toro Mk.1 type SC3000 decoders with address-adjusting screws 
 

 Early (Pre-1989) Toro Mk.1 type SC3000 factory pre-addressed decoders 
 

The ETU-2 can NOT be used to program or test any of the following decoders: 
 

 Decoders supplied by Manufacturers other than Bailoy Products Ltd. or the Toro Company. 
The unit’s performance and freedom from malfunction or damage when used with other 
manufacturer’s products cannot be guaranteed. 

 

 Toro two-wire system GEMINI decoders. 
 

2.3 The Unit is small, light and portable. Some of its functions are more powerful than might appear at first 
sight. The user is advised to read this document thoroughly. 

 
2.4 The unit may be powered  from either: 

 

 An a.c. “mains” electricity supply 
 

 A 12-v.d.c. source (e.g. motor vehicle supply) 
  

2.5 The product warranty shall become immediately null and void in the event that any part of the 
instructions contained in this document have been ignored. 

 
 
3 MECHANICAL DETAILS: 
 
3.1 Overall maximum dimensions: 

 
208mm x 112mm x 94mm 
(8,2in x 4,4in  x 3,7in) 

 
3.2 Approximate weight: 850-grammes ( 30-ounces). 
 

 
4 ACCESSORIES: 
 
4.1. Upon leaving the factory, each unit is packaged in a synthetic leather case (no animal products), 

together with the following accessories: 
 
a) One 2-metre length of “mains” cable, terminated at one end with a fully moulded IEC socket, for 

connecting the unit to an a.c. mains power supply. 
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b) One 1,8-metre length of twin-core cable, terminated at one end with a 2,5mm plug, for 

connecting the unit to a 12-v.d.c. power source. 
 

c) One PP3 size, 8,4 volt sealed nickel-cadmium or metal-hydride re-chargeable battery with a 
rating of 110-mAh. WARNING: NO OTHER TYPE OF BATTERY MUST BE USED. See also 
the warnings given in sections 5.2.9., 5.3.3., and 5.4 

 
4.2. Note that the battery is being re-charged whenever the unit is powered from an external supply. 
 
 
5. POWER SUPPLY INPUTS: 
 
5.1. The unit may be powered from either: 
 

 An a.c mains power supply 
 

 A 12-v.d.c. source (e.g. motor vehicle supply). 
 
5.2. Mains Power Supplies: 
 

5.2.1. A two-position slider switch is located at the bottom end of the unit enclosure. This switch has two 
alternative settings, marked “230V” and “115V” respectively. IT IS ESSENTIAL that this switch is 
correctly set before the unit becomes connected to an a.c. mains supply. 

 
5.2.2. The “115V” setting (slider moved to the left) enables the unit to operate from mains supplies in the 

range 100-v.a.c. to 130-v.a.c., 50/60-Hz. 
 

5.2.3. The “230V” setting (slider moved to the right) enables the unit to operate from mains supplies in the 
range 220-v.a.c. to 240-v.a.c., 50/60-Hz. 

 
5.2.4. The setting of the voltage selection slider will depend upon the country of use: the slider is set to 

the “230V” position upon leaving the factory. 
 

5.2.5. The manufacturer’s warranty does NOT cover damage caused as a result of operating the unit from 
a mains supply with the voltage selector switch incorrectly set. 

 
5.2.6. The mains lead supplied with the unit is terminated at one end with an IEC socket, which interfaces 

with the mains-input connector located at the top of the enclosure. The other end of the mains lead 
is left un-terminated upon leaving the factory, in order that the User’s electrician can fit a plug that is 
suitable for the country of use. The plug must be properly connected by a qualified electrician in 
accordance with the local and national supply regulations, and in accordance with the following 
wire-colour codes: 

 

 BROWN   = LIVE   (“HOT”) 
 

 BLUE   = NEUTRAL 
 

 GREEN/YELLOW  = EARTH 
 

 
5.2.7. Example: If the unit is to be used in the U.K., then the mains lead should be terminated with a 13-

amp., 3-pin plug containing a fuse with 3-amp maximum rating. 
 
5.2.8. Whenever the mains supply is present, the yellow “ON CHARGE” lamp located on the front panel 

should illuminate, irrespective of whether or not the unit is switched on. This indicates that the 
mains supply voltage is present, and that the battery charge is being maintained. 
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5.2.9. VERY IMPORTANT: The unit must never be operated from an external supply (e.g. “mains”) with 

the battery removed. 
 

5.2.10. The battery and the mains lead MUST NEVER be removed from the unit whilst the “ON CHARGE” 
lamp is illuminated, or whilst the incoming mains supply is live to the cable. The incoming mains 
power must always be isolated at source before connecting or removing the mains lead and/or the 
battery to or from the unit. 

 
5.2.11. In the event that the “ON CHARGE” lamp fails to illuminate when mains voltage is applied to the 

unit, then the two fuses located at the top end of the enclosure should be checked (See Section 6). 
If the two fuses are found to be in working order, then the fault may lie within the mains lead (or in 
the mains-plug fuse in the case of U.K.). 

 
5.2.12. The ETU-2 is NOT User serviceable. 

 
 
5.3. 12-v.d.c. Supply Input: 
 

5.3.1. The 12-v.d.c. input may be used to power the unit (e.g. from a motor vehicle) as an alternative to a 
mains power supply. 

 
5.3.2. Each unit is supplied with a 1,8-metre length of twin-core cable, terminated at one end with a 

2,5mm plug, which inserts into the “12VDC INPUT” socket located at the bottom end of the 
enclosure. Upon leaving the factory, the outer end of this cable is left for the User to arrange 
connections of his choice, e.g. vehicle battery “crocodile” clips, dashboard cigar lighter, etc.). 

 
5.3.3. IT IS ESSENTIAL THAT: 

 
(a).  The centre-pin of the 2,5mm plug is connected to the POSITIVE side of the incoming D.C. 

supply. 
 

 (b). The outer part of the 2,5mm plug is connected to the negative side of the incoming D.C.  
  supply. 

 
5.3.4. For successful operation, the incoming voltage limits are 11,0-v.d.c. minimum, and 15,0-v.d.c. 

absolute maximum. 
 
5.3.5. VERY IMPORTANT: The unit must never be operated from an external supply (e.g. 12-v.d.c. 

source) with the battery removed. 
 

5.3.6. The unit should not be operated from a vehicle supply whilst the engine is running. 
 

5.3.7. If, when the unit is connected to a 12-v.d.c. source (e.g. vehicle supply), the “ON CHARGE” lamp 
fails to illuminate, it means that the unit is not receiving power from the external source, and the 
following checks should be made: 

 
5.3.8. Check that the twin-core feed cable is in good order and that it has been correctly connected to the 

12-v.d.c. supply (see paragraph 5.3.3.). If the two wires have been inadvertently reversed, no 
damage will result, but the unit will not function. Simply re-connect the wires in accordance with 
paragraph 5.3.3. above and re-test. 

 
5.3.9. The low-voltage fuse may have ruptured. This is the fuse nearest to the centre at the top end of the 

enclosure (See also Section 6). 
 

5.3.10. Check that the vehicle supply is in good order. Remember, if running from a dashboard cigar 
lighter, that these sockets can become very dirty from nicotine and tar etc., and therefore are not 
always wholly reliable. 
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5.3.11. WARNING: The unit MUST NEVER be powered from a vehicle with a 24-volt supply (e.g. heavy 

truck etc.). 
 

 
5.4. Rechargeable Battery: 

 
5.4.1. The rechargeable battery IS NOT GENERALLY INTENDED to be used as an alternative source of 

power, but performs an integral part of the unit’s internal design. However, the unit may be 
operated from its own battery for short periods of time in the event that just the odd replacement 
decoder or two need programming in the field, and an external power source is not conveniently 
near-by. 

 
5.4.2. If the unit is to be powered from its own battery for a short time period, the battery must initially be 

in a fully charged state.  A careful watch must also be kept on the “BATTERY LOW” indicator lamp 
(which operates when the battery charge becomes too low to enable reliable decoder 
programming). 

 
5.4.3. IMPORTANT: The unit should never be operated with the battery removed or with the battery in a 

discharged condition. This applies irrespective of the external power source being used (i.e. “mains” 
or 12-v.d.c.). 

 
5.4.4. In order that the battery cannot become over-charged or damaged, the internal electronics has 

been set to limit the charge-rate to 1-mA. This means that the unit can be left permanently 
connected to an external supply, thereby maintaining the battery in its fully charged state. It does 
mean, however, that it the battery is ever totally exhausted, then the time taken to fully re-charge 

will be around 110-hours (4 days). For this reason, the battery has been made removable in order 
that it can be exchanged at any time for a fully charged replacement, or may be re-charged 
elsewhere on a “rapid charger”. It also means that the battery can be replaced by the User when it 
eventually fails or becomes worn out, without the need to return the ETU-2 to the factory. 

 
5.4.5. Suitable chargers and batteries are obtainable from most radio/electrical stores. 

 
5.4.6. If the unit is to be left unused and un-powered for more than a few hours, then the rechargeable 

battery should be removed. 
 

5.4.7. VERY IMPORTANT: The battery is a PP3 size, 8,4-volt sealed nickel-cadmium or metal-hydride re-
chargeable type, with a rating of 110mAh. NO OTHER TYPE OF BATTERY MUST BE USED. 

 
5.4.8. Alkaline based, or non-rechargeable batteries MUST NOT be used. 

 
5.4.9. The battery is located in a holder just below the serial number plate at the bottom end of the 

enclosure. Any external supply (i.e. “mains” or 12-v.d.c.) MUST BE ISOLATED before removing or 
re-fitting the battery. 

 
5.4.10. To remove the battery, use a small screwdriver to lift the cover in an upward direction, and then 

withdraw. Carefully remove the battery from the exposed drawer and replace (the battery will only fit 
in the drawer the correct way round). When replacing the drawer, ensure that the battery is upper-
most. Slide in and press downward to lock the battery drawer into position. 

 
5.4.11. A red “BATTERY LOW”  lamp is located on the front panel. As the battery becomes discharged, 

this lamp will initially “flash” at odd times whilst decoder programming is taking place. As the battery 
becomes further discharged, so the lamp will illuminate for progressively longer periods, until 
eventually, it will glow continuously, and decoder programming will become unreliable. Clearly, if 
the battery becomes totally exhausted, then there will be insufficient power left to even offer a 
“Battery Low” indication. 

 
5.4.12. When an external supply is connected and the battery re-charges, the behaviour of the “BATTERY 

LOW” lamp will be the reverse of that above described. 
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5.4.13. IMPORTANT NOTE: If the “BATTERY LOW” lamp illuminates whilst the ETU-2 is in use, it is 

warning that the state of charge is becoming too low for reliable encoding to take place. 
 
 

5.4.14. The ETU-2 is supplied from the factory with its battery removed, in order to prevent discharge whilst 
in transit. Note however that Nickel-Cadmium batteries do eventually lose their charge if left 
unattended for a period of time. It is therefore recommended that when first new, the battery is 
given a full charge before the ETU-2 is put into service. Similarly, if the unit has not been used for 
some time, the battery should be re-charged again. 

 
 
6. FUSES: 

 
6.1. Two fuses are located at the top end of the unit. Each fuse can be removed by rotating the centre of its 

holder anti-clockwise with a screwdriver, and then withdrawing the holder and fuse. The glass cartridge 
fuse can then be unplugged, tested and/or replaced. 

 
6.2. WARNING: The fuses MUST NOT be removed or replaced whilst an external supply (e.g. mains or  

12-v.d.c.) is connected to the unit. 
 

6.3. Both fuses are identical as follows: 
 

Size: 5mm  diameter x 20mm long 
  (0,196in) diameter x (0,787in) long 
 
Rating: 100mA., “Anti-surge” (T) to B.S. 4265 or IEC 127 
 
The fuses are available in packs of ten from Bailoy Products Ltd. 
 

6.4. The fuse located nearest to the outside edge at the top end of the enclosure protects the a.c. “mains 
input” circuitry. If this fuse ruptures and a replacement is temporarily unavailable, then use of the unit 
can continue with it being powered from an external 12-v.d.c. source. 

 
6.5. The fuse located nearest to the centre at the top end of the enclosure protects the internal low voltage 

circuitry. Without this fuse, the unit can only be operated from the rechargeable battery (see section 5). 
In the event that this fuse ruptures when operating from an external 12-v.d.c. source, the two fuses 
may be inter-changed in order to allow an attempt for operation from the external 12-v.d.c. source to 
continue. The other fuse can then be replaced at a later time (but before the unit is to be powered from 
an a.c. mains supply again). 

 
6.6. If both fuses are ruptured or missing, the unit will only be operable for a short time by drawing power 

from the battery. However, the battery will eventually run down and, with no “good” fuses present, re-
charging of the battery will not be possible. 

 
6.7. The stocking of spare fuses is advisable (see paragraph 6.3). 

 
 
7. DECODER CONNECTIONS: 

 
7.1 The front panel contains eight “quick-load” connectors that enable a decoder to be hooked up to the 

unit. ONLY ONE decoder must be connected to the ETU-2 at any one time: the unit cannot encode or 
test more than one decoder simultaneously. 

 
7.2 The decoder wires should have about 6-mm (1/4 inch) from their ends stripped of insulation and should 

be clean. Each decoder wire is connected to the ETU-2 by holding down the button on top of the 
appropriate “quick-load” connector and then inserting the wire into the small hole in the connector side. 
Upon release of the button, the decoder wire will become entrapped in the connector. 
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7.3 NEVER pull or “tug” the decoder wires out of the connectors without firstly pressing down the release 

buttons – otherwise the “quick-load” connectors will become damaged. Treat them with care, and keep 
them clean and free from broken wire strands etc. 

 
7.4 In each case of the eight “quick-load” connectors, the decoder wire-entry holes face away from the 

unit, i.e. towards the nearest outer edge of the front panel. 
 

7.5 The eight “quick-load” connectors are each identified on the panel in exactly the same manner as are 
the wires that protrude from any Toro decoder. They are identified by means of both colour and 
symbol. 

 
7.6 The three “quick-load” connectors across the top of the panel are for the decoder’s input wires that 

normally connect with the three-core C.S.G. field cable. Reading across the panel from left to right, 
they are each identified as follows: 

 
  

SYMBOL FUNCTION CONNECT TO DECODER 

L C.S.G. LINE RED WIRE 

S C.S.G. SIGNAL GREEN WIRE 

N C.S.G. NEUTRAL BLACK WIRE 

 
 

7.7 The five “quick-load” connectors located down the left-hand side of the panel are for the decoder’s 
output wires that normally connect with the irrigation valve or sprinkler solenoids. Reading down the 
panel from top to bottom, they are each identified as follows: 
 

SYMBOL DECODER FUNCTION CONNECT TO 
DECODER 

APPLICABLE TO (DECODER No. OF 
STATION OUTPUTS) 

R OUTPUT COMMON 
RETURN 

BROWN WIRE 1,2,3 and 4 STATION TYPES 
(i.e. ALL TYPES) 

D OUTPUT D ORANGE WIRE 4-STATION TYPES ONLY 

C OUTPUT C WHITE WIRE 3 & 4 STATION TYPES ONLY 

B OUTPUT B YELLOW WIRE 2, 3 & 4 STATION TYPES ONLY 

A OUTPUT A VIOLET WIRE 1,2,3 & 4  (ALL)  STATION TYPES 

 
Note: The above table does not apply to the early (Pre-1989) Toro Mk.1 SC3000 decoders. See 
section 13 for connecting and testing of these older (“screw type” and pre-coded versions). 

 
7.8. WARNING: On no account must any of the “quick-load” terminals of the ETU-2 be connected to 

anything OTHER THAN a Toro decoder. NEVER connect any external voltages sources of any kind to 
the “quick-load” terminals. Damage and injury could result. 

 
7.9. DO NOT connect a decoder’s output wires to the ETU-2 whilst its inputs remain connected to a C.S.G. 

field cable. Similarly, DO NOT attempt to power a decoder from the ETU-2 whilst its outputs remain 
connected to “real” (SOLENOID) irrigation loads. It will not work, and could cause result in damage. In 
other words, when a decoder is connected to the ETU-2, it must NOT be connected to anything else 
simultaneously. 

 
 

 
8. GENERAL DESCRIPTION OF CONTROLS AND OPERATION: 
 
8.1 Although simple to use, the ETU-2 is quite versatile and can be used in several different ways. There 

are also certain restrictions placed upon the address ”codes” which can be fed into multi-way decoders 
(see section 10). In order to gain full and efficient benefit from the unit, a basic understanding of its 
operational principles is desirable. In this regard, the User is strongly advised to read this section NOW, 
and then to read it again AFTER working through the examples in Section 11. 
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8.2 The function of each individual control and lamp of the ETU-2 is described hereunder, together with a 

general description of the unit’s overall operation. 
 
8.3 “ON CHARGE” INDICATOR: 
 
8.3.1 The “ON CHARGE” indicator is a yellow lamp which indicates that an external supply (either a.c. mains 

or a 12-v.d.c. source such as a vehicle supply) is connected to the unit and is “live”. It also indicates that 
the internal battery is being re-charged. Failure if this lamp to illuminate whenever an external supply is 
connected could indicate a failure of the supply or a ruptured fuse (See section 6). 

 
8.3.2 The “ON CHARGE” indicator will remain illuminated whenever an external supply is connected 

irrespective of whether the unit is switched on or off. If the unit is switched OFF then the battery remains 
“on charge”. 

 
8.3.3 With an external supply connected and the ETU-2 turned OFF then ONLY the “ON CHARGE” lamp 

should be illuminated and no other. If the unit is switched ON then at least one other lamp will be 
illuminated simultaneously. 

 
8.4 “READY” INDICATOR: 
 
8.4.1. The “READY” indicator is a green lamp which indicates that the unit is switched on and is ready to 

receive its next command. It will extinguish whenever one of the command buttons has been pressed or 
whenever the unit is switched off. It will always re-illuminate whenever the “STORE” button is released, 
when one of the three rotary switches has been altered, or whenever the unit is switched on again after 
having been turned off. 

 
8.4.2. The fact that the “READY” lamp goes OFF when the “STORE” button is held down indicates that the 

information set up on the rotary switches has been stored within the unit’s internal memory. The fact 
that it re-illuminates after the “STORE” button is released means that the unit is ready to receive its next 
instruction. 

 
8.4.3. The “READY” lamp will never illuminate whilst any of the “WAIT”, “PASS”, or “FAIL” lamps are alight. 
 
8.5 “WAIT” INDICATOR: 
 
8.5.1. The “WAIT” indicator is a yellow lamp which indicates that the ETU-2 is busy and is not yet ready to 

receive any new commands. During this busy “WAIT” period, the ETU-2 down-loads all (up to four) 
address codes into the decoder and then performs a number of automatic tests upon it.  Its final activity 
is to test the individual output currently set on the “OUTPUT SELECT” switch against the address code 
currently selected by means of the two “CODE SELECT” switches. 

 
8.5.2. The “WAIT” lamp will never be illuminated at the same time as the “READY”, “PASS”, or “FAIL” lamps. 
 
8.5.3. The “WAIT” lamp illuminates as soon as the “RUN” button is pressed and will not extinguish until an 

indication from “PASS” or “FAIL” replaces it. (Unless of course the unit is switched off during the “WAIT” 
period). 

 
8.6. “PASS” INDICATOR: 
 
8.6.1. The “PASS” indicator is a green lamp that verifies a successful test on the OUTPUT CURRENTLY 

INDICATED by the rotary “OUTPUT SELECT” switch, against the address-code CURRENTLY set by 
means of the two “CODE SELECT” switches.  In other words, it means that the address indicated by the 
two “CODE SELECT” switches has been “remembered” by the decoder-on-test; and that the output 
indicated by the “OUTPUT SELECT” switch successfully responds to that code, as well as to both a 
“Turn-on” and a “Turn-off command. 

 
8.6.2. The “PASS” lamp will never illuminate at the same time as the “READY”, “WAIT”, or  “FAIL” lamps. 
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8.6.3. The “PASS” lamp will not extinguish until either one of the command buttons is pressed, one of the 

three rotary selector switches becomes altered, or until the unit is turned off. 
 
8.7. “FAIL INDICATOR: 
 
8.7.1 The “FAIL” indicator is a RED lamp which indicates that a test on the decoder output CURRENTLY 

INDICATED by the “OUTPUT SELECT” switch, against the address-code CURRENTLY INDICATED by 
the two “CODE SELECT” switches, has failed.  Clearly, in the case of a GENUINELY FAULTY decoder, 
the “FAIL” lamp will illuminate accordingly. However, the appearance of this indication DOES NOT 
NECESSARILY indicate a decoder fault: It could also be illuminated due to the Operator making an 
error – see paragraph 8.7.4. below. (See also selections 10 and 11). 

 
8.7.2. Should a particular decoder output NOT respond correctly to a test, then the “FAIL” lamp will illuminate 

instead of the green “PASS” lamp. It may be observed that the “FAIL” indicator proceeds to “blink”, or 
“flash”, on and off, rather than remain constantly on.  These “blinks” indicate what went wrong during the 
test. It should be remembered that the test involves turning a decoder output ON, and then OFF again. 

 
8.7.3. A number of “blinks” will be followed by a few seconds of constant illumination, followed again by a 

repeat of the same number of “blinks”. This process will continue until the indication is aborted by either 
pressing one of the command buttons, altering one of the rotary switches, or by turning the unit off. 

 
8.7.4. The key to the number of “blinks” is as follows: 
 
8.7.4.1. NUMBER OF “BLINKS” AFTER PRESSING THE “RUN” BUTTON: 

 

No. of “BLINKS” MEANING 

1 The selected output was ON before the test was started, e.g. faulty output circuit. 

2 The selected output failed to turn ON when commanded. 

3 The selected output failed to turn OFF when commanded. 

 
 
8.7.4.2. NUMBER OF “BLINKS” AFTER PRESSING THE “TEST” BUTTON: 

 

No. of “BLINKS” MEANING 

1 Any of the selected outputs were ON before the test started. 

2 The selected output failed to turn ON when commanded. 

3 An output OTHER THAN the one selected was detected to be ON after the “turn-
on” command was transmitted to the decoder. 

4 The selected output failed to turn OFF when commanded. 
 

5 An output OTHER THAN the one selected was detected to be ON after the “turn-
off” command was transmitted to the decoder. 

 
            
8.7.5. Several of the above conditions may have been applicable simultaneously. For example, if an output 

other than the one addressed is permanently stuck “on” and “TEST” is pressed, then errors 1,3 and 5 
would all be applicable. In this case the “FAIL” lamp would “blink” once, then after a pause “blink” three 
times and then after a second pause would “blink” five times. After a third pause the sequence of one 
“blink”, three “blinks”, five “blinks” would be repeated again until a control on the unit is subsequently 
altered, or the unit becomes turned off. 

 
8.7.6. The “FAIL” indicator will never illuminate at the same time as the “READY”, “WAIT” or  

“PASS” lamps. 
 
8.7.7. In the event that the “FAIL” lamp illuminates, a few simple checks should be made before rejecting the 

decoder as being faulty. These checks are listed below. Also the User should ensure that the contents of 
Section 10 are thoroughly understood before deciding that a particular decoder is, indeed, faulty. 
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8.7.8. IMPORTANT CHECKS IF A DECODER “FAILURE” IS INDICATED: 
 

 Check that all decoder wires are connected to the ETU-2 and that each wire is connected to its 
correct “quick load” connector terminal. This is most important. 

 

 Check that the two “CODE SELECT” switches are set to the appropriate address code for the 
individual output currently indicated by the “OUTPUT SELECT” switch. 

 

 Remember that if more than one output has been addressed, or encoded, with identical codes, 
then only the first (lowest lettered) output will respond. (see section 10). 

 

 Ensure that the battery has sufficient charge for successful operation. Observe the “BAT. 
LOW” indicator (see paragraph below). 

 
 
8.8. “BATTERY LOW” INDICATOR: 
 
8.8.1. The “BAT. LOW” (Battery Low) indicator is a red lamp that indicates the current state of the internal 

battery (which MUST is fitted). The lamp is extinguished whenever the unit is turned off or whenever the 
battery has sufficient stored charge to enable reliable operation. 

 
8.8.2. As the battery discharges, the lamp will initially start to “blink”, particularly during the “WAIT” periods 

when the unit is busy addressing the decoder and power consumption is relatively heavy. As the battery 
becomes further discharged so the lamp will illuminate for longer periods, until eventually it will remain on 
all the time. If, after this, the unit is left switched on with no external power supply connected, then 
eventually even the “BAT. LOW” lamp will fail to indicate as the battery becomes totally exhausted of 
energy – in which case none of the other lamps would work either! 

 
8.8.3. When the battery starts to become low in charge, then unit operation will become progressively more 

unreliable. As soon as the “BAT. LOW” lamp starts to flash on for more than a couple of seconds, then a 
re-charge is becoming necessary. 

 
8.8.4. Momentary “flashes” of the “BAT. LOW” lamp when command buttons are pressed can be ignored.  The 

ideal time to observe the “BAT. LOW” lamp is during the “WAIT” periods or whenever the “READY”, 
“PASS”, or  “FAIL” lamps are alight. 

 
8.9. “RUN” BUTTON: 
 
8.9.1. Four decoder address codes are always stored in the ETU-2’s internal memory; one for each decoder 

output A, B, C, and D. All four of these codes are down-loaded into the decoder-on-test whenever the 
“RUN” button is pressed. This is irrespective of whether the decoder-on-test is a 1-station, 2-station, 3-
station or 4-station model and irrespective of whether the User intends using all of the individual 
decoder’s available outputs. 

 
8.9.2. The “RUN” button will only function if the “READY” lamp is illuminated immediately prior to it being 

pressed. 
 
8.9.3. When the “RUN” button is pressed, the “READY” indication will be replace by the “WAIT” indication for a 

short time period.  During this “WAIT” period, the ETU-2 down-loads the four stored address codes into 
the decoder-on-test. Following this, the address code CURRENTLY indicated by the two “CODE 
SELECT” switches will be transmitted again together with a “turn-on” command. The ETU-2 then tests 
that decoder output which is CURRENTLY indicated by the OUTPUT SELECT switch, to ensure that it 
has turned on in response to the aforementioned command. The ETU-2 then transmits the same address 
code again, but this time follows it with a “turn-off” command, and then re-tests the selected output once 
more in order to ensure that it has again recognised its allocated code and has obeyed the transmitted 
“turn-off” command accordingly. 
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8.9.4. When the above sequence has been completed, the ETU-2 then decides whether THE PARTICULAR 

OUTPUT indicated by the “OUTPUT SELECT” switch appears to be faulty.  It then turns off the “WAIT” 
lamp and replaces it with either a “PASS” or a “FAIL” indication.  If it chooses the “FAIL” indication, then 
the “FAIL” lamp will “blink” in accordance with the table given in paragraph 8.7.4.1. 

 
8.9.5. It should be noted that when the “RUN” button is used, although all four addresses are down-loaded into 

the decoder, only ONE of its outputs is tested. Remaining outputs can be tested by means of the “TEST” 
switch (See paragraph 8.12). 

 
8.9.6. Following a “RUN”, after the unit down-loads and the decoder output test has been completed, the four 

transmitted address-codes will remain unaltered within the ETU-2’s memory until it is subsequently 
altered by the User, or the unit becomes switched off. Therefore, if the decoder just programmed is 
removed and replaced by another, and the “RUN” button is pressed again, then the second decoder will 
be encoded identically to the first. This feature is provided to enable rapid repeat-encoding in situations 
where identically addressed decoders need to produced. For example all four C.S.G’s may each require 
a decoder to be programmed “Stations 1, 2, 3, 4”, etc. 

 
8.9.7. No other switches or buttons should be operated during the indicated “WAIT” period. If the unit is 

switched off during the indicated “WAIT” period, then any decoder-on-test will not be properly encoded or 
tested. 

 
8.10 “STORE” BUTTON: 
 
8.10.1. Whenever the “STORE” button is pressed, the address code stored in the unit’s memory location 

currently indicated by the “OUTPUT SELECT” switch, will be erased and replaced with that currently 
indicated by the two “CODE SELECT” switches. 

 
The following paragraph illustrates this by way of example. 

 
8.10.2. Suppose that the unit’s memory already contains the following data from a previous operation: 
 

DECODER OUTPUT A B C D 

ADDRESS CODE 23 14 07 98 

 
Suppose, also, that the OUTPUT SELECT switch is re-set to position “C” and the “CODE SELECT 
“switches are altered to indicate “55”. AFTER PRESSING “STORE” the unit’s internal memory will then 
become altered to read as follows: 
 

DECODER OUTPUT A B C D 

ADDRESS CODE 23 14 55 98 

 
If the “RUN” button is now pressed, the new revised set of address codes (i.e. with C = 55) will be 
encoded into the decoder-on-test. 

 
8.10.3. If the three rotary switches are left UNALTERED, then further pressing of the “STORE” button will have 

no effect upon the unit’s internal memory. 
 
 
8.11. “ON/OFF” SWITCH: 
 
8.11.1. The “ON/OFF” switch serves a DUAL PURPOSE. 

Firstly (and obviously) it turns the unit on and off. 
Secondly, it performs a “reset and clear” function on the ETU-2’s internal memory. 
 

8.11.2. Whenever the unit is first switched on, the “READY” lamp will illuminate. At all other times whilst the unit 
is in operation, one of the four main indicator lamps: “READY, “WAIT”, “PASS” or “FAIL” will be 
illuminated. The “BAT. LOW” lamp will also actuate if the internal battery is low in charge 
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8.11.3. Whenever the unit is switched OFF, all of the above mentioned lamps will be extinguished and the only 

internal devices remaining operational will be those associated with the battery charging circuit. 
 
8.11.4 Whilst the unit is switched off, the “ON CHARGE” lamp will remain illuminated if an external supply (i.e. 

a.c. mains or 12-v.d.c.) remains connected. 
 
8.11.5 Whenever the ON/OFF switch is used to turn the unit OFF all four decoder address-codes which were 

stored in the unit’s internal memory will become erased and lost. 
 
8.11.6 When the unit is switched on again, all four decoder output locations in the ETU-2’s memory become 

immediately set to the same as each other and equal to the address-code indicated by the two “CODE 
SELECT” switches at the time of turning on. Hence if the unit is turned on, a decoder connected and 
the “RUN” button pressed, then the code currently indicated by the two “CODE-SELECT” switches will 
be implanted into all four output locations of the decoder-on-test. (Note: See Section 10). 

 
8.12. “TEST” BUTTON: 
 
8.12.1 The “TEST” button enables a full test to be performed on any decoder output, but without any 

alterations to the address-codes implanted within the decoder, or contained within the ETU-2’s internal 
memory. The output to be tested is selected by means of the “OUTPUT SELECT” switch, and the 
address-code to be tested is chosen by means of the two “CODE SELECT” switches. 

 
8.12.2 The “TEST” button can be used whenever the “READY”, “PASS, or “FAIL” lamps are illuminated, but is 

inhibited during a “WAIT” period. 
 
8.12.3 As soon as the “TEST” button is pressed, the previously existing “READY”, “PASS” or “FAIL” indication 

becomes immediately replaced by the “WAIT” illumination. During the “WAIT” period the ETU-2 
transmits the address-code currently indicated by the two “CODE SELECT” switches followed by a 
“turn on” command. It then checks to discover whether the CHOSEN OUTPUT selected by means of 
the “OUTPUT SELECT” switch has responded accordingly, as well as looking to ensure that a 
different output has not turned on also. If this is successful, the same address code is transmitted 
again followed by a “turn off” command. Further checks are then made to ensure that the selected 
output has responded by switching off and that none of the other outputs has responded in error. 

 
8.12.4 When the above described sequence has been completed, the ETU-2 will then replace the "WAIT" 

indication with either a “PASS” or a “FAIL”. If the indication is a failure, then the “FAIL” lamp will 
produce a code of “blinks” in accordance with the fault table of paragraph 9.7.4.2. 

 
8.12.5 It should be remembered that only one decoder output is tested at any one time. If one output is tested 

as “Good” it does not automatically imply that other outputs are “good”. Similarly, the failure of one 
output does not imply the failure of all. It is quite possible to have, say, a 4-way decoder in which one 
output has failed or been damaged, whilst the remaining three outputs are perfectly in order. In such 
an instance, the User has the choice of rejecting the decoder as faulty, or alternatively using it as a 
“lower number of stations” device. 

 
For example, a 4-station decoder with only one faulty output COULD be used in a “three-station” 
situation provided that the “FAULTY” output is encoded with a different address-code than the 
remaining three (See Section 10). 
 

8.12.6  In the event that a test results in a “FAIL” indication, the User should check the following points: 
 

a) Double check that all decoder wires have been connected and are in the CORRECT ORDER. 
 

b) Double check that the two “CODE SELECT” switches are set to the correct code for this 
particular output – as indicated by the “OUTPUT SELECT” switch. 

 
c) Ensure that the internal battery is not too exhausted; (observe the “BATTERY LOW” indicator). 
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d) Check that a decoder with enough outputs has been connected. For example, outputs “C” and 

“D” will read “FAIL” if you are testing a 2-way decoder containing only outputs “A” and “B”. 
 
8.12.7. If a particular output results in a “FAIL” indication, then the “RUN” button can always be used again as 

a “second attempt” at re-encoding.  This is useful if a mistake in previous encoding has been made. 
 
8.12.8. If a multi-station decoder has been encoded with all (up to four) identical address codes, then only 

ONE output will work and the others will “FAIL” This is intentional and is fully explained in Section 10. 
 
8.12.9. The “TEST” facility can be used to test decoders that have previously been encoded or used. In 

conjunction with the “OUTPUT SELECT” and “CODE SELECT” switches, it can also be used to 
“DISCOVER” any existing address codes previously implanted in a decoder. For example, a previous 
User may have forgotten to write or record the programmed details on the decoder product label. 

 
8.12.10. The test facility can also be used on the earlier (pre 1989) Toro “MK1” range of decoders. See Section 

13 for the testing of older (MK1) decoders. 
 
 
 
8.13. ROTARY SELECTOR SWITCHES: 
 
8.13.1 The unit contains three rotary selector switches.  Two of these are used for address-code selection and 

the third is used for the decoder output selection. 
 
8.13.2 The upper “CODE SELECT” switch has positions 0 through 110 in increments of ten, whilst the lower 

switch has positions 0 through 9 in increments of one. The combined reading of these two switches 
represent the address-code which is currently set. 

 
EXAMPLES: 
 

UPPER SWITCH 0 60 70 110 90 30 100 

LOWER SWITCH 5 3 0 2 7 3 8 

ADDRESS CODE        5 63 70 112 97 33 108 

 
 

8.13.3. The “OUTPUT SELECT” switch has five positions which are marked “A”, “B”, “C”, “D” and “T” 
respectively. The first four positions (“A”, “B”, “C” and “D”) relate directly to their corresponding 
decoder output allocations. 
 

8.13.4. Position “T” (“test”) is electrically identical to position “A” and is so placed in order that, in certain 
instances (mainly when programming single station decoders), the “OUTPUT SELECT” switch need 
only be rotated one step (i.e. “D” to “T”) instead of having to rotate it all the way back to position “A” 
again.  The advantage of this feature will become more apparent with use. 

 
8.13.5. The indications given by the three switches should be observed together. In other words, the decoder 

address-code indicated by the two “CODE SELECT” switches applies to that output indicated by the 
“OUTPUT SELECT” switch. 

 
EXAMPLE: 
 

UPPER CODE SWITCH                40 0 100 110 

LOWER CODE SWITCH                 7 8 9 2 

OUTPUT SELECT SWITCH           A B C D 
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The above would indicate that for the 4-way decoder-on-test: 
 
Output A is set to code 47 
Output B is set to code  8 
Output C is set to code 109 
Output D is set to code 112 

 
8.13.6. It should be realised that for any one OUTPUT SELECTION, a WRONG code can be selected by 

means of the “CODE SELECT” switches and then transmitted to the decoder by means of the “TEST” 
button.  In this instance the unit should give a “FAIL” indication, to verify that the decoder output did 
NOT respond to the “incorrectly” selected code. (It may however have turned on a different output of 
the same decoder and this may be “good” or “bad” depending upon what other codes have been 
implanted for the other outputs). 

 
8.13.7. When programming decoders, care must be taken not to implant address codes that are higher than 

the highest address code capable of being transmitted from the central controller. 
 
8.13.8. The highest address code that can currently be used with the “Mini-GT”, “SC3000” and “Trident” 

products is 99. 
 
8.13.9. The highest address code that can currently be used with the “CDS” and “SitePro” products is 112. 
 
8.14 With use, most of the previously described features will become familiar. A new User is however 

recommended to work through the examples in Section 11 as well as having a full understanding of 
the contents of this document 

 
8.15 From the “fault” diagnostics viewpoint the following facts are worth remembering: 
 
8.15.1. Four address-codes are always stored within the ETU-2’s memory 
 
8.15.2. All four stored address-codes are always transferred to the decoder-on-test whenever the “RUN” 

button is pressed. 
 
8.15.3. Upon initial switch on (after the unit has been off), all four address-codes are set to be the same as 

each other and equal to the code indicated by the “CODE SELECT” switches at the time of switching 
the unit on. 

 
8.15.4. Pressing the “TEST” button NEVER changes the four internally stored address-codes. 
 
8.15.5. Pressing the “STORE” button changes one internally stored address-code only. Upon pressing the 

button, the output pointed to by the “OUTPUT SELECT” switch is set to be that indicated by the two 
“CODE SELECT” switches. 

 
8.15.6. Pressing the “RUN” button effectively presses “STORE” first. 
 
9. SPECIAL FAULT CASE: 
 
9.1. Occasionally a report is received by Bailoy Products Ltd. Design Office, which states that a particular 

decoder “works on test” but does not work “in the ground”. Experience has shown that such 
complaints are rarely due to a faulty decoder, but are more often due to cable problems, i.e. leakage 
etc. (and sometimes due to system programming errors on the part of the User). The Bailoy/Toro 
MK2 range of decoders are, by design, extremely “cable leakage tolerant”.  However there may well 
be the occasional incident where there is still some doubt about the integrity of an individual decoder. 
If this is the case then the following procedure should be followed as an ADDITIONAL check. 
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9.2. The decoder should be connected up to the ETU-2 and thoroughly tested (and re-encoded if desired). 
 
9.3. The test should now be repeated with the decoder’s RED “L” (LIVE) wire disconnected from the ETU-

2’s “L” terminal. 
 
9.4. The decoder’s RED wire should now be re-connected and its BROWN “R” (Return Common) wire 

removed from the ETU-2’s “R” terminal.  Once again the decoder should be tested. 
 
9.5. In all three cases described above the decoder MUST PASS its tests. 
 
9.6. The “L” and “R” “quick load” connector terminals on the ETU-2 are both coloured red as a reminder 

that the above described test is one of its offered features. 
 
10. LIMITATIONS OF CODES: 
 
10.1. By deliberate design, there are certain restrictions placed upon a multi-way decoder’s response and 

behaviour to certain address codes. In order to avoid CONFUSION  and FALSE REJECTS the 
contents of the following paragraphs must be thoroughly understood. 

 
10.2. On a multi-station decoder, if more than one output is programmed with the same address-code, then 

ONLY ONE of these outputs will work. The output that DOES WORK will be the lowest lettered 
allocation of A, B, C, and D: i.e. A has highest priority, B next, and so on. 

 
10.3. For example, if output’s “A” and “D” are encoded with the same address-code, then only output “A” 

will work. Likewise if, say, “B” and “C” are encoded identically, then only output “B” will work 
 
10.4. It follows from the above that when installing a multi-station decoder in which some of its outputs are 

not required, then the highest lettered allocations should be chosen as the UNUSED outputs. For 
example, if a 4-station decoder is to have only three used outputs, then the UNUSED choice MUST 
be OUTPUT “D”.  Likewise, if only one useful output were required it should always be OUTPUT “A” 
and similarly if two outputs are to be UNUSED, then they must be outputs “C” and “D”, leaving 
outputs “A” and “B” in use. 

 
10.5. Whenever one or more outputs are to be UNUSED then it is STRONGLY RECOMMENDED that 

these (unused) outputs be encoded with the same address-codes as one of the lower lettered USED 
outputs, rather than just leaving them at “something random”. 

 
10.6. The above recommendation is illustrated by way of the following examples. 
 

Example1: 
 

DECODER 
OUTPUT 

OUTPUT 
USED ? 

DESIRED 
ADDRESS 

SET CODE SHOULD 
WORK ? 

EXPECTED 
TEST RESULT 

A YES 37 37 YES PASS 

B NO - 37 NO FAIL 

C NO - 37 NO FAIL 

D NO - 37 NO FAIL 

 
 
Example 2: 
 

DECODER 
OUTPUT 

OUTPUT 
USED ? 

DESIRED 
ADDRESS 

SET CODE SHOULD 
WORK ? 

EXPECTED 
TEST RESULT 

A YES 12 12 YES PASS 

B YES 23 23 YES PASS 

C NO - 12 or 23 NO FAIL 

D NO - 12 or 23 NO FAIL 
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Example 3. 
 

DECODER 
OUTPUT 

OUTPUT 
USED ? 

DESIRED 
ADDRESS 

SET CODE SHOULD 
WORK ? 

EXPECTED 
TEST RESULT 

A YES 12 12 YES PASS 

B YES 25 25 YES PASS 

C YES 31 31 YES PASS 

D NO - 12, 25 or 31 NO FAIL 

 
 

10.7. The above examples apply to a four-way decoder which is in good working order. Rules for 1, 2 and 3 
way types are similar.  Note that the ETU-2 “FAIL” lamp indicates, correctly, that the “UNUSED” 
outputs will not respond or work. 

 
 
11. EXAMPLES OF USE: 
 
11.1. This section gives specific examples in the use of the ETU-2.  
 
11.2. The unit should be powered either from an a.c. mains supply, or from a 12-v.d.c. source (e.g. motor 

vehicle supply). The ETU-2’s rechargeable battery must also be installed. 
 
11.3. TO ENCODE AND TEST A 4-STATION DECODER WITH ALL OUTPUTS USED: 
 
11.3.1. In this example, we wish to encode (and test) a 4-station decoder in accordance with the following 

table: 
 
  

DECODER OUTPUT A B C D 

ADDRESS CODE 9 23 5 10 

 
 
11.3.2. Connect all eight decoder wires to the ETU-2. Ensure that all eight wires are connected to their 

correct terminals – otherwise the encode and test procedure will fail. 
 
11.3.3. Press the unit ON/OFF switch – the “READY” will illuminate. 
 
11.3.4. Set the “OUTPUT SELECT” switch to position “A”, the upper “CODE SELECT” switch to “O” and the 

lower “CODE SELECT” switch to “9” (A = code 9) 
 
11.3.5. Press the “STORE” button – “READY” lamp goes out. Release the “STORE” button – “READY” lamp 

comes on again. 
 
11.3.6. Set the “OUTPUT SELECT” switch to position “B”, the upper “CODE SELECT” switch to “20” and the 

lower one to “3” (B = code 23). 
 
11.3.7. Press the “STORE” button – “READY” lamp goes out.  Release the “STORE” button – “READY” lamp 

comes on again. 
 
11.3.8. Set the “OUTPUT SELECT” switch to position “C”, the upper “code select” SWITCH TO “0” and the 

lower CODE SELECT  switch to “5” (C = code 5). 
 
11.3.9. Press the “STORE” button – “READY” lamp goes out. Release the “STORE” button – “READY” lamp 

comes on again. 
 
11.3.10. Set the “OUTPUT SELECT” switch to position “D”, the upper “CODE SELECT” switch to “10” and the 

lower one to “0” (D = code 10). 
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11.3.11. Press the “RUN” button (there is no need to press “STORE”  button first if the “RUN” button is used). 
 
11.3.12. The “READY” indication will be replaced by the “WAIT” lamp for a short time whilst the ETU-2 down-

loads to the decoder and tests whether output “D” works on code 10. 
 
11.3.13. The green “PASS” lamp indicates that all four codes have been implanted inside the decoder and that 

OUTPUT “D” works with address-code 10. 
 
11.3.14. If the “FAIL” lamp came on instead, re-check connections and then press the “RUN” button once 

more. If a “PASS” still can not be obtained then the decoder may be faulty, but first recheck that you 
have encoded the device correctly by repeating steps 11.3.1 to 11.3.13 again. 

 
11.3.15. The above described procedure has checked out OUTPUT “D” only – now we shall test the other 

outputs (see following paragraphs). 
 
11.3.16. Set the “OUTPUT SELECT” switch back to position “C” and press the “TEST” button. THIS TIME the 

ETU-2 will indicate “FAIL” because we have not reset the two “CODE SELECT” switches back to read 
address-code 5. Reset for code 5 and press the “TEST” button again. This time the output test should 
“PASS” because the decoder now receiving its correct code from the ETU-2. 

 
11.3.17. Repeat for outputs “B” and “A” using codes 23 and 9 respectively. 
 
11.3.18. The decoder may now be disconnected. There is NO NEED to switch the unit off between changing 

decoders, if the next decoder is also to be a 4-way type with all of its outputs used. 
 
11.3.19. If the NEXT decoder is also a 4-station type and is to be encoded EXACTLY the same as the last 

one, proceed as follows: 
DO NOT SWITCH THE ETU-2 OFF. 
Connect the next decoder and simply press “RUN”. This will encode the “new” decoder exactly the 
same as the previous one but this time it will have tested output “A” (for address-code 9) because 
that is where we left the rotary switches set in the previous example. Outputs “B”, “C” and “D” can 
now be tested with the “TEST” button for address-codes 23, 5 and 10 respectively. 

 
11.3.20. We have now encoded two 4-station decoders to be EXACTLY the same. In this example the two 

“identical” decoders would each be used on different C.S.G’s. 
 
11.3.21. The above described repeats can be made again (if more “identical” decoders are required) until 

such times that the unit is either switch off, or one of the panel controls (other than “RUN”) become 
altered. 

 
 
11.4 TO ENCODE (AND TEST) A 4-STATION DECODER WITH ONLY 3 USED OUTPUTS: 
 
11.4.1 In this example we only want to use three of the four available outputs. By convention, OUTPUT “D 

will be UNUSED. There are TWO different ways of doing this. Each will now be described. 
 
11.4.2 Suppose that we wish to encode the decoder as follows: 
 

 

DECODER OUTPUT A B C D 

ADDRESS CODE 1 12 3 UNUSED 

 
  
11.4.3. (First Method): Connect the decoder and SWITCH THE ETU-2 OFF BEFORE setting up address-

code 1 with the “CODE SELECT” switches, and before setting the “OUTPUT SELECT” switch to 
position “A”. 
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11.4.4. Now switch the ETU-2 on again. As soon as you do this, all four internal memory locations will be 

programmed to equal “address-code 2” (as set on the “SELECT CODE” switches). 
 
11.4.5. Press the “STORE” button in order to resister the fact that output “A” is to remain set at address-code 

“1”. Then set the “OUTPUT SELECT” switch to position B, and choose address-code “12” with the 
two “CODE SELECT” switches. Now press the “STORE” button once more in order to register 
“Output “B” for address code “12”. 

 
11.4.6. Set the rotary switches for “OUTPUT C” and address-code “3”. Then press the “RUN” button. There 

is no need to encode output “D” in this instance because it was automatically set to address-code “1” 
when the unit was switched on. Because output “A” is also set to address-code “1” then output “D” 
will be inoperative for the reasons described in Section 10. 

 
11.4.7. After the “WAIT” period the unit should “PASS” output “C” (C = address code 3). 
 
11.4.8. Set the two “CODE SELECT” switches to indicate address-code “1” and set the “OUTPUT SELECT” 

switch to “T” (same as “A”). Now press the “TEST” button – this should result in a “PASS” indication, 
i.e. output “A” responds to address-code “1”. 

 
11.4.9. Set the OUTPUT SELECT” switch back to “D” and press the “TEST” button again. This should result 

in a “FAIL” message indicating that OUTPUT “D” (to be unused) does NOT respond to address-code 
“1”  (unlike output “A”, which must respond). 

 
11.4.10. Output “B” can also be tested for address-code “12” in similar manner to that previously described 

above. 
 
11.4.11. (Second Method): This is similar to the previous instance, but this time the unit is NOT switched off 

before encoding starts. Proceed exactly as for normal 4-station encoding as described in example 
11.3., but simply ensure that the UNUSED OUTPUT “D” is allocated an identical address-code to that 
of any of the USED outputs “A”, “B” or “C”. 

 
 
11.5 PROGRAMMING SINGLE-STATION DECODERS: 
 
11.5.1 IMPORTANT: The only major difference between a single-station decoder and a multiple-station 

decoder is in the number of output-driver stages and wires contained within the internal electronics, 
i.e. quantity of electronic components. However, the internal microprocessors and memories used in 
the different decoders are all identical and as such, every decoder (irrespective of its number of 
outputs) does in fact contain all four address-code memory locations. All must be programmed – 
even if they are not used, or are not present as power outputs. 

 
11.5.2 There are two ways in which a single-station decoder can be programmed – technically it does not 

matter which method is chosen, but is simply a matter of the User’s preference. Each method is given 
in the following example: 

 
11.5.3 (First Method): This example assumes that the unit may already be switched ON when the decoder is 

connected. Suppose we wish to set the decoder for address-code “36”. 
 
11.5.4 Set the “OUTPUT SELECT” switch to position “A”, the upper “CODE SELECT” switch to “30” and the 

lower one to “6” (A = code 36). 
 
11.5.5 Press the “STORE” button – “READY lamp goes off. Release the “STORE” button – “READY” lamp 

comes on again. 
 
11.5.6 Leave address-code set at “36” and set the “OUTPUT SELECT” switch to position “B”.  Press the 

“STORE” button again – “READY” lamp goes off. Release the “STORE” button – “READY” lamp 
comes on again. 
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11.5.7 Repeat the above for both positions “C” and “D” of the “OUTPUT SELECT” switch. 
 
11.5.8 Set the “OUTPUT SELECT” switch to “T” or “A” and press the “RUN” button. Since output “A” is the 

only one present, the ETU-2 will now test it as being either “good” or “bad” against the selected 
address-code. Any re-test against a “wrong” address-code would of course cause a “FAIL” indication, 
proving that the decoder did not respond to a different code than the one just previously implanted. 

 
11.5.9 (Second Method): For single-station decoders, the above procedure is somewhat laborious. The 

following described method is probably easier and quicker. 
 
11.5.10 Switch the ETU-2 OFF before connecting the decoder. Set the “OUTPUT SELECT” switch to either 

position “A” or “T” and set the two “CODE SELECT” switches to equal the address-code required. 
 
11.5.11 NOW switch the ETU-2 ON and simply press the “RUN” button. All four internal memory locations 

within the decoder will now be implanted with the chosen address-code: and OUTPUT “A” will work 
(this being the only provided output on a single-station decoder anyway). 

 
11.5.12 If you want to produce another IDENTICAL decoder (i.e. single way – same address code) for use on 

a different C.S.G. – DO NOT TURN THE UNIT OFF  or move the rotary switches. Simply connect the 
NEXT decoder and press the “RUN” button again. 

 
 
11.6. TO ENCODE TWO-STATION AND THREE-STATION DECODERS: 
 
11.6.1 Two-station and three-station decoders are treated in a similar manner to those previously described, 

remembering that any UNUSED or NON-EXISTENT outputs must still be programmed with an 
address-code equal to one of the AVAILABLE AND USED outputs. This can be achieved as 
previously described, either by individually encoding the higher lettered unused/non-available 
outputs, or by setting the code for (used) output “A” before the ETU-2 is switched on. 

 
 
11.7. It is considered that with a little practice and use, the features of the ETU-2 will become familiar and 

easy to remember. 
 
11.8. MOST IMPORTANT: The User is STRONGLY ADVISED to develop the habit of WRITING THE 

ADDRESS-CODE NUMBERS onto the product label of each decoder as it is encoded. Each decoder 
label has four boxes lettered A, B, C and D in which to write in the allocated address-codes. There is 
also a space to write in the allocated C.S.G. Number. The importance of recording the embedded 
address codes onto the decoder product label cannot be over-emphasised. 

 
11.9. With the Toro/Bailoy Products Ltd. MK2 decoders, there is no limit to the number of times which the 

device may be re-encoded. In this respect, if a mistake occurs in programming, or the address-codes 
need altering, then it is simply a matter of connecting the decoder to the ETU-2 and re-encoding. 

 
 
 
12. VALIDITY OF TESTS: 
 

12.1 The voltage regulation techniques used in the MK.2 range of electronically en-coded decoders is very 
different to that used previously in the earlier (pre-1989) MK1 devices. 

 
12.2 In the MK.2 decoders, the voltage regulation is software-controlled. If the software fails, so too will the 

decoder’s ability to recognise and react to the ETU-2 command codes. When the ETU-2 performs an 
operation, it does so via the regulated electronic components within the decoder itself. Therefore, in 
addition to acting as an ENCODER for MK.2 decoder, the ETU-2 is also an excellent tool for 
identifying a faulty decoder without the need to also test its detailed performance using regulation 
measurement techniques. 
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13. TESTING MK1 DECODERS: 
 
13.1 The original (pre-1989) MK.1 decoders were “single-station only” devices, and the station address 

codes were pre-set by means of eight adjusting screws (Some variants were pre-coded during 
manufacture and could not be subsequently re-encoded). Clearly it is not possible to RE-ENCODE 
the MK.1 units electronically: however the ETU-2 has been designed in order that a limited test can 
be performed on the earlier MK.1 type of decoder. The ETU-2 can be used to discover whether a 
(pre-1989) MK.1 decoder responds to its pre-set address-code, and whether it properly responds to 
both “turn-on” and “turn-off” commands. Clearly it can also be used to “discover” the address-code to 
which a factory pre-coded unit was set, but in which the label has subsequently become lost or 
erased. 

 
13.2. The ETU-2 will NOT test the voltage regulation performance of a (pre-1989) MK.1 decoder.                   

(This can only be done “on load” with normal regulation measurement techniques). 
 
13.3. TO TEST A (PRE-1989) MK.1 DECODER: 
 
13.3.1. Connect the RED, GREEN and BLACK decoder wires to the “L”, “S” and “N” terminals of the ETU-2 

respectively. 
 
13.3.2. Whilst the C.S.G. input wires of ALL Toro/Bailoy decoders have always been, red, green and black 

(and always will be), various different versions of the (pre 1989) MK.1 decoders were identified by 
their different coloured output wires. 

 
13.3.3. The “R” (return common) terminal of the ETU-2 should be connected with a MK.1 decoder wire 

coloured BROWN, ORANGE or YELLOW. 
 
13.3.4. The Output A” terminal of the ETU-2 should be connected with the other MK.1 decoder output wire, 

which will be coloured BLUE, VIOLET, GREY, WHITE, PINK or GREY/BLUE striped, depending 
upon the precise version in question. 

 
13.3.5. Set the “OUTPUT SELECT” switch to its position “T”. 
 
13.3.6. Set the address-code using the two “CODE SELECT” switches and then press the “TEST” button. 
 
13.3.7. The ready illumination will be replaced by the “WAIT” indication and, after a short while, either a 

“PASS” or a “FAIL” indication will appear. In the case of a “FAIL” indication, the “blinks” of the “FAIL” 
lamp will be as follows: 

 

No. of BLINKS MEANING 

1 Decoder output drive is faulty or was already on before test started. 

2 Decoder failed to turn on when commanded – Could be faulty decoder or that 
you have set the wrong address-code. 

4 Decoder failed to turn off when commanded. 

 
 
13.3.8. More than one “Blink” code could be applicable. For example a shorted output driver would result in 

the decoder being on all the time – in which case both blink-codes 1 and 4 above would apply. In this 
instance, the ETU-2’s “FAIL” lamp will “blink” once, followed by a pause and then a further period of 
four “blinks”. This “blink” sequence will be repeated until such time that a panel control is altered, or 
until the unit becomes subsequently switched off. 

 
END OF DOCUMENT. 


