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Background
Regular readers may recall that I have been 

building two Fliegerland Fox gliders, complete 
with retractable JetCat P120 turbines. These are 
now nearing completion, and will be covered 
in a future issue of RCJI. As these models will 
be well over 20 kg without fuel, they require 
the use of twin receivers. They are designed 
and stressed to be fully aerobatic and they are 
each fi tted with seven Futaba BLS352 brushless 
servos to operate the large control surfaces, as 
well as powerful spoiler servos. It was clear that 
these servos could draw very high currents 
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Royal unit mounted using the supplied rubber grommets and with leads from the LCD display and 
SensorSwitch connected

due to the potential high fl ying speeds and 
consequent fl ight loads, so a substantial battery 
system would be required.

Having used the excellent PowerBox battery 
systems in previous jets and the standalone 
PowerBox RRS twin receiver system, I decided 
that the perfect power system for these large, 
heavy and fully aerobatic models would be the 
new PowerBox Royal. This combines a twin 
battery and twin receiver system and LCD 
information display, and is currently top of the 
range of systems available from PowerBox.

The Installation
The complete installation selected for the Fox 

includes the PowerBox Royal, LCD display, 
SensorSwitch and two 2800 mAh LiPo battery 
packs. The power system incorporated into the 
Royal provides a stabilised power supply to the 
servos, which is switch selectable between 5.9 
V and 7.0 V, the higher voltages now beginning 
to become more popular with some of the 
latest servo designs. The receiver/s are at 
the same time supplied with a constant 5.0 V 
supply through twin independent regulators, 
this being a characteristic of the PowerBox 
products, with all of the safety critical 
components of the system being duplicated. 
Due to this design ethos, any single component 
failure can only result in the loss of one of the 
two battery supply circuits, ensuring a reliable 
supply of power to the receiver/s and servos 
at all times. 

The SensorSwitch
The SensorSwitch is typical of the design 

ethos of PowerBox, in that if the switch should 
fail, or become disconnected in fl ight, the 
Royal will be unaffected. This is because the 
electronic switches are part of the Royal itself, 
the SensorSwitch just having a command 
function. The fail-safe mode of the electronic 
switches in the Royal is to remain switched 
on if there is no clear switch off command 
from the SensorSwitch. To switch the Royal 
on requires the isolated single button on the 
SensorSwitch to be held down for at least 1 
second. Then each of the independent battery 
systems can be switched on by pressing the 
appropriate button. (During this the isolator 
switch is depressed.) Switching the Royal off 
requires the same operation, which ensures 
that there is no possibility of inadvertently 
switching the system on or off.

Supplied LiPo Batteries
The supplied 2800 mAh LiPo battery packs 

are in hard moulded cases and include their 
own internal charging circuitry. Only a very 
simple power supply is needed for charging, 
with PowerBox offering an AC mains unit as 
well as 12 V DC charge leads. Both of these 
have twin outputs, which allow both battery 
packs to be charged simultaneously. LEDs 
on the battery packs illuminate red whilst 
charging and green when fully charged. 
Usefully, the battery packs come complete with 
a fl y lead and small LED, which can be plugged 
into the pack when the model is in long-term 
storage, this illuminates when the pack voltage 
drops to 3.5 V per cell. This is a very useful 
safety feature, particularly when the model is 
stored for any signifi cant length of time, for 
example in countries with long, cold winters.

If the LEDs are installed in the model in 

LCD display is a neat unit and fully matches the usual PowerBox quality
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an easily visible position, a cursory glance 
will be enough to know if the batteries are 
dropping to a dangerously low voltage and 
require immediate charging. There is a safe 
period of two to three weeks between the 
LED illuminating and the battery starting to 
suffer damagingly low voltages, so constant 
monitoring is unnecessary.

UK Weight Limit Requirements 
for Models Over 20 kg

With the expected dry weight of the 
Fox gliders estimated at around 23 kg, the 
Redundant Receiver System of the Royal is the 
ideal way to meet the UK requirements for the 
exemption certificate needed for all powered 
models of over 20 kg. This states that the model 
shall not be flown ‘unless it is equipped with a 
mechanism that will cause the said aircraft to 
land in the event of disruption to or a failure of 
any of its control systems, including the radio 
link’. 

Although there are cheaper ways of meeting 
this requirement I think that most of these are 
really part solutions, many of which will only 
result in being able to guide the model to a safe 
point for a semi controlled landing, the pilot 
losing at least some of the control functionality. 
The RRS system allows the pilot to remain in 
complete control of all important functions at 
all times, and in the case of the Foxes to remain 
in complete control of all functions even in the 
very rare event of a complete receiver failure.

Automatic Selection of the 
Strongest Signal

In normal usage there is no primary or 
secondary receiver when using the RRS system, 
the receiver with the stronger signal is the one 
whose signal is used by the RRS unit. Since 
the advent of 2.4 GHz radio systems it has 
been noticeable that there has been an almost 
complete elimination of the glitches and hold 
situations that could occasionally occur when 
using 35 MHz equipment. However in the event 
that one of the receivers being used having a 
loss of signal, the RRS system will switch to the 
other receiver within 60 milliseconds, or 0.06 
seconds, far faster than the pilot could sense. 
Of course in the UK the Royal system can be 
operated on 35 MHz using either PPM or PCM 
modulation, or on 2.4 GHz. 

Usefully, the Royal system stores full 
information on which receiver has been used 
and how many times switchover has occurred. 

This is shown on the LCD display, so it 
would be wise to keep a check on this. If it 
happens often then thought should be given 
to repositioning of the receivers to obtain a 
clearer signal path from the transmitter. Other 
information shown on the default screen when 
the radio is switched on includes independent 
voltage data on both the input and regulated 
outputs, as well as the capacity consumed from 
each battery pack.

Input Connections and Servo 
Match Control

There are seven separate input connections 
in the Royal for each of the two receivers, plus 
separate fail-safe inputs, which are utilised 
during the set-up procedure. Normally the 
seven functions would be the main flying 
controls, with any less critical secondary 
functions running direct from the receiver to 
the specific servo or actuator. In the case of the 
Fox gliders these seven inputs are all that is 
required for every function to operate via the 
Royal. It should be noted that although seven 
functions does not seem a large number for the 
more advanced models, the Royal, in common 
with many other PowerBox systems, has Servo 
Match Control. 

This rather clever feature gives the possibility 
to have up to four servos plugged into each of 
a number of the function outputs. In the case 
of the Royal five of the seven outputs have 
this feature. For the Fox gliders this meant 
that the inboard pair of ailerons used one of 
these outputs, the outboard pair a second, the 
spoilers a third, and the two elevator servos a 
fourth, a total of eight servos running through 
four receiver channels.

Programming of these servos is done using 
an adjuster board, supplied as part of the 
Royal package. This allows each servo to be 
independently set with centre point, direction of 
travel and end points. This system really does 
make set-up of control functions incredibly 
simple. It is perfect where the travel of two 
servos has to be accurately matched, such as in 
the case of the elevator halves and the spoilers. 
Being aerobatic gliders, the Foxes have two 
large ailerons on each wing panel, and it would 
have been quite possible to use only one output 
from the Royal to control all four ailerons with 
use of the Servo Match Control, but I want to 
experiment with crow braking, which requires 
the use of a separate channel for the inboard 
and outboard ailerons.

The Adjuster Board
The adjuster board is a simple hand held unit 

that has two rotary switches and two press 
buttons together with a row of five LEDs. It 
is used to program the left and right travel of 
the servos connected to the five servo match 
outputs, as well as their neutral points and 
direction of travel. It is fitted with a metre long 
lead, which plugs into the side of the Royal, 
and is intended to be used primarily during 
the set – up of the model. However, it can 
also easily be brought to the flying field for 
any required fine tuning during test flights. 
All programming information is stored in the 
Royal, the adjuster board is purely an input 
device. In the case of the Royal when the 
LCD display is being used simply plugging in 
the adjuster board switches the LCD screen 
to the servo set-up display. The information 
shown on the screen at this stage identifies 
which output and which servo is selected for 
programming, as well as showing the current 
being consumed by the servo. 

Programming the Unit
Programming starts with ‘initialisation’ 

which allows the Royal to learn the exact 
specifications of the transmitter/receiver 
being used, so that all servos’ outputs are 
programmed using the same basic data of 
centre point and end point pulse widths. 
Once this is done each servo in turn can be 
individually programmed, with the information 
being saved, as it is input for each output/
servo.

In the event that a mistake is made a 
simple reset procedure allows restarting the 
programming for that particular servo. The 
procedure is very similar to the more basic 
PowerBox systems, but does have the benefit 
of being able to see exactly what is being 
done via the LCD display. I particularly like 
the ability to display the real time current 
consumption of a specific servo whilst it is 
being operated. This is ideal to check for 
poor hinging, binding controls or mismatch 
of multiple servos on one control surface. My 
recently built Skymaster F-4 Phantom utilises 
twin servos to operate the large all flying one 
piece tailplane, and I had to make up a special 
extension lead incorporating a multimeter to 
allow me to adjust the servos to the minimum 
current drain in use. This would not have been 
necessary with the Royal.

For those of us organised enough it may be 

Standard SensorSwitch is supplied as part of the Royal package One of the two 2800 mAh LiPo packs mounted using the supplied mounting 
tray
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a good idea to note the current consumption of 
the various servos when the model is first set 
– up. A check at intervals in the future, could 
indicate a problem with the hinging or linkages 
or the servo itself, as a significant increase in 
current. This could be remedied before any of 

these lead to a major 
problem in flight.

Mounting and 
Ground Testing

Knowing that the 
Fox glider would 
require significant 
amounts of nose 
weight I wanted to 
get the entire system 
as far forward as 
possible. I also wanted 
to make sure that the 
various components 
were located to clear 
the scale cockpit 
that is currently 
under development 
by Fliegerland. The 
twin battery packs 
were mounted onto 
a sliding tray that fits 
into the very front of 
the nose section, and 

which can be removed very quickly to allow 
charging outside of the model if required. The 
Royal itself together with the LCD display and 
SensorSwitch were mounted on a ply plate, 
which is screwed into place onto the base of 
the fuselage to ensure clearance for the scale 

cockpit. This plate also carries the two Futaba 
R6014FS 2.4 GHz receivers, allowing nice 
short connection leads to be used between the 
receivers and the Royal.

As expected, the ground testing we have 
done so far shows that the system operates 
perfectly, and everything functions as expected. 
I particularly like the extra confidence 
engendered by the twin receiver functionality 
and the data available via the LCD display, 
which is extremely useful in monitoring battery 
consumption and servo loads. With both 
Foxes expected to commence test flying within 
the next few weeks, depending on weather, 
I anticipate the same reliable and robust 
performance in the air.

Conclusion
Putting any model jet into the air requires a 

substantial financial investment, and anything 
that can be done to ensure the utmost reliability 
of the control system has got to be worthy of 
serious consideration. We have seen steadily 
increasing reliability from all the major radio 
manufacturers with the advent of 2.4 GHz 
technology, this has lead to the elimination of 
accidental shoot downs along with glitches and 
lock outs. This leaves the power system and 
the use of a single receiver as perhaps the only 
remaining areas that could be improved. The 
Powerbox Royal when used with twin battery 

The default screen on the LCD display shows the battery and regulator 
voltages, consumed capacity and which receiver is being used

Adjuster board has a metre long lead to allow easy connection for any fine 
tuning to the servos either in the workshop or at the flying field

System wired up for testing and switched on, with receiver and switch LEDs 
illuminated and LCD display at the default settingFlight Recorder display gives great detail including the maximum current 

taken and the number of receiver switches that have occurred in use

Servo set-up screen part way through programming one of the channel ‘D’ 
outputs
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packs and receivers is probably the ultimate 
system when being used together with 2.4 GHz 
equipment, and I would highly recommend 
it for any model that can accept the relatively 
low airborne weight increase over more basic 
systems. The quality of design and construction 
is excellent, with all components giving that 
air of solidity and purpose, which seems so 
common amongst German designed and 
manufactured items. I certainly intend to use 
this system again in any of the larger jet or high 
performance models I build in the future. 

Website: www.powerbox-systems.com

Unit Specification:

Input Voltage:  4.0 to 9.0 V
Power Supply:  6.0 V (5-cell) NiCad/  
  NiMH or 7.4 V (2-cell)  
  LiPo
Current Drain:  30 mA (Royal only) 200  
  mA (Inc LCD Display)
Voltage Drop:  Approx 0.25 V
Max Receiver 
Current:   1.5 A (to each receiver)
Max Servo 
Current:   20 A (on each circuit)

Servo Voltage:  5.9 or 7.0 V 
  (Selectable and Stabilised)
Servo Outputs:  26 available 
  (20 programmable)
RRS Seven Functions Frequency 
Suitability:  35/40/72 MHz, 2.4 GHz
Temp Range:  -10 to +75 °C
Size:  91 x 65 x 19 mm 
  (Royal alone)
Weight:   133 g (Royal), 80 g (LCD),  
  15 g (SensorSwitch)

The complete Royal package mounted together with twin Futaba R6014FS 
2.4 GHz receivers

Extra security is given to the connectors with these neat mouldings, much 
nicer than the previously used heatshrink tubing
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