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TAELE 2 — FUNCTIONS OF TOF PANEL CONTROLS

Control, Indicator or Connector Funetion
1& 2
TRICKLE CHARGE — |3 & 4 Switeh pairs of batteries in the positions indicated o Tull charge (100 mA)
FULL CHARGE &6 or to trickle charge (20 mA),
T&B
DISCHARGE — 9 & 10 | Switches batteries in positions 9 and 10 to full charge (100 mA) or o
FULL CHARGE discharge (250 mA).
DCIN - 24V Input connector from power source.,
(1) Indicating Lamps G low to indicate discharge of batteries 9 and /or 10.
{2) Meter Switch In the OFF position, switches off input to the Regulator. In all other
positions, switches the meter to monitor the charging rate of cach of the
10 baweries, exeept that the discharge rate at positions 9 and 10 iz noy
metered.
(3) Meter Monitors the charging current. Full charge reading should be within the
rfd sl'i‘llﬂ area. Trl'r_'klt' EEliirgE Elﬂl’ldiﬂ.g 5 ﬂl.lld I'Il." With]n t]'lP ngE“ ﬂﬂﬂlf
ENFTEE .
(4) Humidity Indicator Turns pink when moisture is present inside the wnit.

CHARGING PROCEDURE

16.

(a)

(b)

(d}
(e}
(n

(g

NOTE:

First determine the approximate condition of the batteries as follows. If a batery has been in use
for a period of 6 hours or more it will require a full charge. I used for a lesser period, a battery may
be charged at the full rate lor a limited period, corresponding to 1.1/2 times the period of use. In all
cases :-g'here the hattery voltage measures less than 24V, a [ull charge should be applied.

Place the batteries in the rack in pairs or singly, according 1o charging requirements. The batteries
musl be inzerted with the contacts downwards and towards the rear so that the word FRONT on the
battery is towards the front of the regulator. Connection will not be made if the batery is incorrect-
ly inserted, and no charging indication will be shown on the meter when switched 1o indicate
charging of this battery.

Close the clamping brackets and secure by means of the spring clips.

Set the switches on the regulator to FULL, TRICKLE or DISCHARGE as required.
Conneet the regulator to the power source by means of the cable assembly supplied.
Switch on the external power source and set the meter switch away from the OFF position.

{Ehi.‘t:k the charging rate into each battery by means of the curent meter and the metering switch,
For full charﬁe the meter Euiulcr should be within the red arca on the scale. For trickle charge the
pointer should be within the green area.

Do not leave any battery on full charge for longer than the time indicated on the battery. The rickle
charge rate may he used for an unlimited perod to keep the battery in a fully charged condition if
required, without damage to the battery.

It should be noted that the hattery will sell discharze 1o 90% of its capacity in 3 days, 1o B0% in
12 days and to 75% in | month, The trickle change facility may be used 1o comhbat this effect,

&



Amdt. No. 1

REFORMING PROCEDURE

17. Batteries which have been idle for a period of 6 months or more should be reformed as follows:

{a) Place 2 of the batteries in position 9 and 10 in the rack.

(b)
NOTE:

(e)

NOTE:

(d)
(e)
n

Set the "9 & 10" switch 1o DISCHARGE.,

The indicating lamps may or may not glow on the first discharge, depending on the initial condition
of the battery.

Lﬂ':ve the bateries on discharge until the terminal voliage (under no-load conditions) is reduced to
20V,

OR

leave them in the regulator for 2% hours and then measure the no-load terminal valtage every 10
minutes until the voltage iz in the range 20— 24 volts.

Regulators which have modification number 1 incorporated will automatically shat off when the
battery reaches 20.7V (£ 10%) and the indicating lamp will cease 1o glow.

Set the switch to FULL change rate for the period indicated on the battery.
Repeat steps (b) to (d) three more times.
If only one battery is 1o be reformed, place it in position 9 or 10 in the rack and carry out steps

{a) 1o (e) above, In this case only one indicating lamp will glow when the switch is set to
DISCHARGE.

OPERATOR MAINTENAMCE (BATTERY BB-F1)

17A.  Your battery (and radio) will give you much better service if you observe the following:

(a)

(b)
(e}

Do not allow any electrolyte or white powder deposit 1o collect on the outside of the battery or the
inside of the radio set battery compartment, wipe clean with a clean dry cloth.

Remove batteries from radio sets which are not in use.

If the battery will no longer operate the radio transmitter (check the battery test facility), replace it.

Continued operation of the receiver only, past the normal discharge point of the battery, can lead to
cell breakdown (and leaking electrolyte),

f"'\-.....ﬁ
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CHAPTER ONE — INTRODUCTION

SECTION | — GEMERAL

SCOPE

1. This handbook deseribes the REGULATOR SET, MX<F1 for RADID SET PRC-F1 and covers its use, operation and
user maintenance. Briefl notes on the characteristics and limitations of nickel—cadmium batternies are also incloded.

2, The main component of the regulator set is the REGULATOR, BATTERY CHARGER F1. Throughout this handbook,
this component will be referred to as the REGULATOR.

SECTION 2 — DESCRIPTION AND DATA

PURPOSE AWD USE

3 The Regulator is designed to charge, simultaneously, up to 10 of the intermal secondary batteries used in the RADIO
SET PRC-FI1, when supplied with power from any one of the sources defined in para 4. Two charge rates are provided for up
to & batteries and a Ellalg:.-'-tliSchilrg& facility is provided for a further 2 battenies. The latter facility is used for reforming
batteries which have been idle for six months or more, The regulator is designed for use at a fixed station.

TECHMICAL CHARACTERISTICS

4.
[nputs {a) 20V to 40V de, Up to 20% ripple of 1000 Hz to 2500 Hz can be tolerated,
(k) An onfiltered full wave rectified sinusoidal ac supply of 45 to 55 Hz and peak voltage between 32V and
6V,
Outputs {a) B outputs, switched in pairs, o provide a full charge rate of 100 mA or a tnckle charge rate of 20 mA.
(b) 2 ourputs, switched simultaneously, w provide a full charge rate of 100 mA or a discharge rate of 230
mA.
Power
Consumption (a) 3.0A ar 20V input at full load,
b) 1.5A at 40V input at full load.
Power ’
Sources (a) A nominally 24V dc battery bank.
(b) A nominally 24V de vehicle battery with negative earth.
(e) A nominally 24V de vehicle generator with negative earth.
(d) A de generator or rectifier having an output within the limits stated above.
COMPONEMTS
5. The components of the Regulator Set are listed in Table 1.,
TABLE | = LIST OF COMPONENTS
Ttem Descrption Dimensions (in) Weight Quy
1 REGULATOR, BATTERY CHARGER F1 13. 1/4 x B.5/8 x 13.53/4 158 1b 1
2 CABLE ASSEMBLY, SPECIAL PURPOSE, iz 3120w 1
Electrical, Branched Ch- F3
3 USER HANDBOOK 11 = 8% 1
4 CASE ASSEMBLY, TRANSIT, CY-F3 16 = 12 x 16 21% Ib. 1
(Holds items 1 o 3 incl)




GEMERAL DESCRIPTION

6. The Regulator is housed in a case of cast alominiom alloy, consisting of a top hollow casting in which all electrical
components are mounted, and a lower hollow casting which is panclimatically sealed to the top casting by a synthetic mbber
ring and secured o it by four captive screws at the comers, The case is surmounted by a battery rack with comparments for
10} batteries in 2 rows of 5. Two hinged clamps at the top press the batteries down onte spring contacts when the elamps are
locked in position by spring catches. The battery rack is a complete sub-assembly and ean be removed [om the case by un-
doing & screws. A small compartment on the front of the battery rack holds the input cable when not in use.

MWINOR COMPOMENTS

1. An input cable assembly [ CABLE ASSEMBLY, SPECIAL PURPOSE, Electrical, Branched CX - F3 ) i= provided
for connection W the power source. It consists of a 2 core sheathed cable, terminated at one end in a connector te suil the
regulator input, and the other end by lugs [or securing of appropriate connectors for the power source. No output cables are
required as the batteries are plugged directly into the regulator,

FIG 1 — REGULATOR SET MX-F1



CHAPTER TWO — INSTALLATION

LOCATION

8. No provision is made for mounting the regulator in a vehicle as it is intended only to be used at a fixed station.
However if used in a stationary vehicle, it must be replaced in the transit case belore moving.

INSTALLATION

a, The only connection required 15 that from the input connector to the power source, If required, suitable spade lugs,
battery clamps or battery elips should be [astened wo the lugs on the CABLE ASSEMBLY CX-F3. When connecting, che

for correct polanity of the leads. Conneet the positive battery clip to the positive side of the power source and the negapve
clip o the negative side of the source. If any doubt exists as w the polarity of the source, place a battery in position L.in
the rack, set switch *'1 & 2'" to TRICKLE, and set the meter switch to position 1. Connect the power source and check that
the meter reads in the green area. If not, reverse the connections to the power sonrce and recheck.



CHAPTER THREE — OPERATION

BATTERIES

10, In order to operate the regulator efficienty, the user should know something of the characteristics and limitations of
the type of hattery being charged. The RADID SET PRC-F1 batteries are composed of 22 nickel-cadmium cells of small sjze,
comneeted in series and sealed in an insulating case. The batteres are intended for use with the RADIO SET PRC-F1 only
and should not be used as a de source for any other purpose without pemission.

11. The state of charge of a nickel—cadmium battery cannot be determined by a voltage or other test. The only goide to
its condition i5 a knowledge of the period of use since the previous charge. However, a battery may be considered to be fully
discharged when the terminal voltage drops to 24V in operation. After recharging, the terminal voltage should be 30.8V under
“no—load" conditions,

12, The time for full charge at the 100 mA rate should not exceed the value given on the battery. Overcharging, especially
in hot conditions, will aq:c{:d up oxidation of the cell components and reduce the battery life. When used under normal conditions
a hatt,cr} llh: of pmxlmal:.cl'}' 400 charge—disch cycles can be expected. However, operation at temperatores in excess of
45 C {113 F) wm reduce this Iife Expectancy. fﬁ:mwr possible the batteries should be charged at 2 temperature as close to
21°C (707 F) as practicable under the circumstances, At high temperatures the battery will not aceept a fuchch&rgt,

13. Short circuiting of the hsttery must be avoided, a2 this will conse excessive heat w be genermted, and may lead to a
battery [ailure. The vent holes, if fitted, should be kept clear, as they are designed o release any internal pressure shove 2
psi. The vent can be replaced by hooking out the cover and replacing the neoprene valve, convex side uppermost. The cover
i= @ aress fit in the vent receptacle.

WARNING

DO NOT ATTEMPT TO DISFOSE OF DISCARDED BATTERIES BY BURNING.
THE BATTERY WILL EXPLODE IF HEATED EXCESSIVELY.

TEMPERATURE LIMITATIONS

14. To prolong the life of the battery, the following temperature limits should be observed whenever possible under the
prevailing circumstiances,
Charging I"Cw+43°C (+32°F w +113°F)
Discharging =2°Cto4+45°C=2°F to +113° F)
Storing 40" C w4 60° C(—40°F to + 140° F)
CONTROLS
15. Fig 2 shows the top panel coutrols and Table 2 lists their functions.

/_

TRICKLE CHARGE —————

OHAHOHO)

o

FIG 2 - TOP PANEL CONTROLS, REGULATOR, BATTERY CHARGER F1

4



TABLE 2 - FUNCTIONS OF TOP PANEL CONTROLS

Control, Indicator or Connector Funection

1&2
TRICKLE CHARGE-|3 & 4 Switch pairs of batteries in the positions indicated to foll charge {100 mA)
FULL CHARGE 5 &6 or to tnckle charge (20 mA).

T&S

DISCHARGE = 9 & 10 Switches batteries in positions 9 and 10 w full charge (100 mA) or to

FULL CHARGE discharge (250 mA).

DC IN = 24V Input connector from power source.

(1) Indicating Lamps Glow to indicate discharge of batteries ¥ and/or 10.

(2Z) Meter switch In the OFF position, switches off input to the Regulator, In all other positions,
switches the meter to monitor the charging rate of each of the 10 batteries,
except that the discharge rate st positions 9 and 10 is not metered.,

(3) Meter Monitors the charging current. Full charge reading should be within the
red scale area. Trickle charge reading should be within the green scale
area,

(4) Humidity indicator Tums pink when moismre is present inside the umt.

CHARGING PROCEDURE

16.

(a)

(b}

e}
(d)
(e)
in
()

NOTE:

First determine the approximate condition of the batteries as follows. [If a battery has been in use for a period
of 6 hours or more’ it will requoire a full charge, If used for a lesser period, a battery may be charged at the full
rate for a limited period, comresponding to 1.1/2 times the period of nse. Inall cases where the battery voltage
measures less than 24V, a full charge should be applied.

Place the batteries in the rack in pairs or singly, acconding to charging requirements. The batteries must be
inserted with the contacts downwards and wowards the rear so that the word FRONT on the battery is towards
the front of the regulator. Connection will not be made if the battery is incorrectly inserted, and no charging
indication will be shown on the meter when switched to indicate charging of this bautery.

Close the clamping brackets and secure by means of the spring clips.

Set the switches on the regulator to FULL, TRICKLE or DISCHARGE as required.

Connect the regulator to the power sourée by means of the cable assembly supplied.

Switeh on the external power source and set the meter switch away from the OFF position,

Check the charging rate into each battery by means of the current meter and the metering switch, For full charge

the meter pointer should be within the red area on the scale. For trickle charge the pointer should be within the
green area,

Do not leave any battery on full charge for longer than the time indicated on the battery, The trickle charge rate
may bhe used for an unlimited period to keep the battery in a fully charged condition if required, without damage
to the battery.

It should be noted that the battery will self discharge to 90% of its capacity in 3 days, to 0% in 12 days and to
75% in 1 month. The tnckle charge [acility may be used o combat this effect,




REFORMING PROCEDURE

17. Batteries which have been idle for a period of & months or more should be reformed as follows:

{a) Place 2 of the batteries in position 9 and 10 in the rack,
(b} Set the 9 & 10" switch to DISCHARGE and the meter switch to OFF,

NOTE: g“ht: indicating lamps may or may not glow on the first discharge, depending on the initial condition of the

attery.
() Leave the batteries on discharge until the terminal voltage (under *“no load" conditions) is reduced to 19.8Y,
leave them in the g,gllalot for 4 hours.
(d)  Set the meter switch away from the OFF position and set the % & 10" switch to FULL charge rate for the period
indicated on the battery.

{e) Repeat steps (b) to (d) three more limes,
{61 I only battery is to reformed, plﬁce it in position ¥ or 10 in the rack and carry out steps () to (e) above,

In this case only one indicating lamp will glow when the switch is set to DISCHARGE.



CHAPTER FOUR — OPERATORS MAINTENANCE

SCOPE OF DPERATORS MAINTENANCE
1%, The maintenance duties assigned o the operator of the regulator are listed below. The duties assigned do not
require the use of wols or test equipment.
NOTE:  The regulator is a sealed unit and most not be opened by the user.
{a) Preventive Maintenance {para 19)
(b} Visual Inspection (para 20)
{e) Operavonal Checklist (para 21)
PREYENTIVE MAINTEMANCE

1%, Carry out the following duties daily.

{a) Clean the unit of all dust or mud accumulation. If grease or oil is present, remove with gasoline
or cleaning fluid.

i(b) Clean the cable receptacle thoroughly. Clean out the dost cap and check that the synthetie rubber
seal is in place in the cap.

(e} Check the operation of the switches. Check that the knob on the metering switch is tight on its spindle.

(d) Check the humidity indicator. 1f it has turned pink, retorn the unit as soon as practicable o RAEME
Workshops for drving and rescaling.

VISUAL INSPECTION

0. When the equipment fails o perform properly, as indicated by incorrect reading on the meter or failure of the indicator
lamps to glow on DISCHARGE, switch off the power source and make the following checks.,

{a) Improper sewing of switches,
(b) Disconnected or improperly connected input cable,
(e} Broken or damaged input cahle.
{d) Dirty or weak contact springs in battery rack.
If the above checks do not locate the trouble, proceed w the operational checklist (para 21),
OPERATIOMAL CHECKLIST
21. Carrying out the following checklist will assist in locating faults due o simple causes. I the fault cannot be
remedied by the suggested corrective measures, retum the unit o an Ordnance depot or RAEME Workshop for further invest-

igation. Note on the proper form what corrective measures were taken and how the equipment performed at the time of the
tronhle,



TABLE 3 - OPERATIONAL CHECKLIST

Step Action Normal Indication Corrective Measare
1 Batteries in positions 1 and 2 Meter reads in green area on scale Check for comrect insertion
Switch “1 & 2'" to TRICKLE. of batteries.
Check for weak or damaged
contact Springs.
Check power source voltage,
20V w 40V,
Check input cable for broken
WIres or connections.
2 Batteries in positions | and 2 Meter reads in red area on scale, Make the checks described
Switch 1 & 2" to FULL above for step 1.
3 Batteries in positions 3 and 4, Meter reads in green area for Make the checks described
SandGor 7 and 8 TRICKLE or in the red area for above for step 1.
Set the appropriate switch to FULL.
FULL or TRICKLE.
4 Batterics in positions 9 and 10 The two indicating lamps glow. Check for correct insertion
Switch 9 & 10" o DISCHARGE. of batteries.
Check for weak or damaged
contact spnngs.

It may be found that one or more of the regulator outputs perform saug[amonly while others do not. In this case the serviceable

outputs may be used temporarily without fear of damage to the equipment, but the unit should be returned for repair as soon as

practicable,

NOTE:

If a weak or bent contact spring is discovered, the battery rack should be removed by undoing the B serews,
(4 on' each side), and the spring gently bent back to its original shape. Do not use cxcessive force or the

spring will break.







