GRAUPNER SHARK

My twenty years’ experience of this ‘dynamic
diving’ Radio-controlled Submarine

Martin Entwistle April 2026



Graupner Shark

My Graupner Shark still generates a lot of interest within the club even though it is well over
20 years old. Most of the following was written during the build but I’ve now updated a lot of
the content.

It was started as a result of my previous model, Amaranth, which had an unsuccessful maiden
voyage, it sank! After this I decided to have a go with a model that is supposed to sink i.e. a
submarine. The following is not a detailed review; I'll leave that to the experts, but just some
of the thoughts and problems I had to get the thing working.

Just to clarify, there are basically two types of model submarine; Firstly, the dynamic divers
which are ballasted to be just positively buoyant and then use forward motion and
hydroplanes to push them under and secondly, the static divers which copy the full-size
submarine and use ballast tanks to dive and surface and do not need forward motion to dive.
Here are some of the factors that influenced me to go for this model

It was small enough to carry without risking a hernia or back problems. I actually
built a box that carries the submarine and Tx all together which fits under one arm.

It was very manoeuvrable and did not need a massive area to operate in. I'd noticed
that many of the larger static divers have very large turning circles and you often see
models with the rudder enlarged by a piece of Perspex glued on.

Cheaper than a Static Diver (actually not by much at the end!)
Preparation for sailing was minimal.
The only high-tech additional equipment required is a bicycle pump.

The Kit

The kit is unfortunately no longer available (as of 2026) but they very occasionally pop up on
eBay. [ bought the kit as a complete package which included the motor and gearbox, the radio
I had, but the model does need three channels for operation. For the scale modellers there is
nothing: - no scale detail at all and, as far as I know, it is not based on any full-size craft. For
the traditional modellers there is one 6" strip of wood to play with, everything else is in thick
ABS. Much against my better judgement I used Stabilit Express (I’'m not a fan of this) as
recommended for the assembly. On previous occasions I had got some very poor bonds with
this adhesive, however, I have to admit that for this kit it worked fine. All the parts needed are
safely stored in separate plastic bags until required but these are not labelled, Hum!

The build was done before I had a digital camera (it’s that old) so I don’t have any build
pictures.



Construction

The Shark in 2026

The plans (full size) and instructions were clear but had to be followed in an exact sequence.
Owing to its size there is little room in the hull for corrections or additions if you make a
mistake! The instructions indicate standard servo's can be fitted, well my Futaba 3003's did
not fit, so I ended up buying two Ripmax SD200's micro servos which meant a different
mount had to be made. This caused several nights work of building, trying, and scrapping to
get the best angles for the rudder push rod to clear the drive gears. The clearance drops to
about 1.5mm at times due to the non-linear output from the servos, it just meant a lot of trial
and error and gallons of tea. I can't think of anything else that caused major problems, it is
very much an assembly from the parts supplied which is probably true of most model
submarines unless you scratch build.

Rudder servo push-rod clearance!

The hull comes as a substantial white ABS moulding, the yellow, as suggested on the box lid
makes a lot of sense as the sub can be seen quite clearly under water at a reasonable distance
and even 3ft down stuck in mud (believe me!).



I have not mentioned so far about how the upper hatch is held on and the submarine kept
watertight. The upper hatch has two holes through which an Allen key is inserted and two
bolts clamp the hatch to the hull. The holes are then filled with two small screws with "O"
rings. The method of attaching can best be termed fiddly and difficult to describe, if anybody
is interested, I'll be happy to demonstrate. It actually seals very well and has never leaked.

Controls
Three controls are required which I arranged as follows;

Right Stick ~ Forward to dive, back to surface. Operates only the forward hydroplanes.
Usual Left and Right for Rudder

Left Stick Ratchet Throttle Electronic Speed Control (ESC)

Although the instructions recommended specific equipment for the batteries and ESC I could
not easily find the suggested parts. I ended up faxing a 1:1 drawing to Model Power Supplies
(no longer in business) who made up the Drive and Rx batteries to fit the space available. 1
did consider operating with BEC (no separate receiver battery) but the balance of the
submarine is dependent on this weight in the bow and I'd rather carry battery power than lead.
However, when the drive NiCd finally gave up (after only 20+ years so out of warranty) I
moved things around with the RX in the bow and a single battery with BEC on the ESC. In
retrospect this was probably a mistake.

There is only one motor, a SPEED 500 driving the two props through a gearbox. With my
final set up I was getting about 50 minutes duration.

The ESC proved another difficult problem; size does matter on submarines! I originally
bought a RC Line "Sea Rover” 15Amp ESC which appeared to fit with some clearance for
the cooling fins. Having hot heatsinks touching a plastic hull would not keep the water out for
long. This did not last (I can’t remember why) and was replaced with a M-Sonic-Marine that
had overtemperature protection and everything, this seemed perfectly happy for a couple of
decades.

A common question raised is about the aerial. Many articles talk about keeping the aerial
insulated from the water but Graupner just use a straight uninsulated piece of stainless-steel
wire. To date I've never had any problems or doubts whatsoever. I’ve had the Shark down to
about 8ft in a swimming pool without a problem. Max range is not yet an issue. Ifit did lose
the signal "theoretically" the motor would stop and the model surface.




Initial checks

The usual bathroom marine test facility was used for ballasting the submarine statically, but it
was of no use for checking a dynamic submarine which needs plenty of forward motion to
dive. Ballast supplied with the kit consisted of thin sheet that could be hand moulded to the
required contours for fitting. I erred very much on the side of caution with the amount I used,
which proved to be a major error. The amount supplied is probably about right. This was also
the time that I checked whether the radio worked with the aerial under water and it did. No
leaks were found.

Operation

The radio receiver is switched on by inserting a magnet down the hatch, at the bottom of
which are two reed switches in parallel both outside the sealed hull, but with the wires
passing through to the inside. Two for redundancy, as they cannot easily be replaced, and I
wasn't sure of their current rating, as the Rx battery (no longer fitted 2026) was also charged
through them. They did work well but as of now, 2026, both have failed in the on position
and would require major surgery to replace. I shall therefore just go for turning on before
putting the hatch on.

Remember the High-Tech bicycle pump mentioned at the beginning, this is the point at which
it is needed. There is a tyre valve fixed into the sail (conning tower) and just prior to sailing I
do 2 pumps to slightly pressurise the interior. Whilst I was originally sceptical it has proved
very efficient. One side benefit is that if [ see bubbles coming from the prop tubes, I know it
is time to repack the tubes. Originally for the prop shafts I was packing them with Vaseline
as oils are too thin and some greases are not household friendly, I packed a syringe (no
needle!) with Vaseline and warmed it in the microwave, remove the prop shafts, and inject the
Vaseline. It seemed to work and lasted for a couple of months before I refilled. I accepted the
losses due to the friction in exchange for no water up the tubes. Recently (2026) I have now
found from B and Q some LM2, lithium-based grease which seems to work a treat.

Fortunately, none of you will remember the initial trials, what a disaster! High speed aeration
of the lake, 15 minutes of battery life, and not much else. It was fairly clear what the problem
was, as soon as the bow went down under the action of the forward hydroplanes the stern rose
lifting the props out of the water. After a couple of weeks experimentation with different
sized rear vanes (fixed but can be adjusted manually) I succumbed to the suggestion of more
ballast.

Wow what a difference! It would now easily dive with very little forward motion and was
highly manoeuvrable. Control felt strange to begin with and underwater the controls are very
sensitive. The extra dimension means you have to be very careful with the speed underwater
as the dive controls and speed are inversely proportional i.e. More speed less down angle is
needed otherwise the sub dives to the bottom VERY QUICKLY. With less speed more down
angle is needed to remain submerged. Obviously, a point is reached where if the speed is
reduced too much then the sub surfaces regardless of hydroplane position. The sub can be
trimmed to sail "hands off" under the water in a circle but turning too tightly after a straight
run tends to slow the sub and make it rise.



There have been a few comments about how the sub banks over when turning. This is due to
the hydrodynamic effects on the sail whilst turning, as a submarine does not have to bank to
turn like an aircraft. I understand that this also happens on the full-size submarines.

Later Developments and Common questions

A problem with submarines is that you cannot see when the prop becomes entangled with
weed, plastic bags etc A submarine seems to be much more likely to pick up these items as
they tend to float just below the surface. I suspect that at some point I damaged the ESC as
while trying to sail I got some very erratic responses and the motor stopped. This was the
original ESC. The sub was pushed in, not easy as there are no right angles to push on, and
the submarine tends to go under when pushed as noted in recent events (25" March 2026 for
those interested)

Graupner did offer some optional extras of a Bow Light, Depth Regulator, and water detector.
However, I've got no idea how these could be fitted in with the present layout, I no longer
quite believe the plans.

How deep will it go? I've got no idea; I suspect 6 to 8 ft would be the maximum the only sure
way to know would be to send it down until it reached crush depth but then it wouldn't be
coming back up!

How fast will it go? Again, I've got no idea. Its fastest speed is underwater and my reactions
are simply not quick enough (possibly due to age) to control it, due to the hydroplane
sensitivity.

Well, that is it so far, in spite of the problems I've had a load of fun, which is the whole point.
I have also learnt a lot. This is not a project for the scale enthusiasts or for beginners but it
has certainly given me a lot to think about and it is definitely not as simple as many people
might think.

Further Update April 2026.

Even after many years, changes have been made to enhance the reliability. The servo
mounting plate had started to crack so was completely remade. With the servos out a couple
of inline WAGO connectors were put into the motor wires. The old full size Tamiya connecter
was replaced with an XT60 to save space. I’'m not sure about the enhanced reliability as I'm
now on the fourth ESC with still some issues!
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