Fokker D.XIII scratch built
Sesquiplane fighter
Scale 1:72
The Fokker D.XIII was a fighter aircraft produced in
the mid-1920s. It was a development of the Fokker
D.XI with a new engine and considerably refined aerodynamics, and had been designed to meet the requirements of the clandestine flying school operated by the
German Army at Lipetsk in the Soviet Union. Like its
predecessor, it was a conventional single-bay sesquiplane with staggered wings braced by V-struts. The pilot sat in an open cockpit and the undercarriage was of
fixed, tailskid type. The wings were made of wood and
skinned with plywood, and the fuselage was built up of
welded steel tube with fabric covering. The only rigging present on the aircraft was that for the undercarriage struts. The aircraft made its first flight in September 1923.
On 16 July 1925, one of the early examples of a production aircraft, which had a maximum speed of 270 km/h
was used to set four new world airspeed records: the airspeed record for carrying a 500 kg payload (265.7 km/h),
the record for carrying the same payload over a distance
of 200 km (264.2 km/h), at the same time setting the
same records for carrying a 250 kg payload.
Under the cover of a fictitious order from Argentina, the
German Army purchased 50 aircraft and arranged to have
them transported to Lipetsk via Stettin and Leningrad.
There, they equipped the flying school throughout its existence until the German abandonment of the programme
in 1933. At that point, the 30 remaining aircraft (including two that had been purchased separately from the
original batch) were handed over to the Soviet Air Force. In total 53 aircraft have been produced.
I have made a small analysis in an attempt to identify the aircraft characteristics that made the Fokker D.XII a
world speed record breaker. To this purpose I have made in the appendix a comparison of the performance of
the Fokker D.XIII with its contemporaries in the United Kingdom (the Gloster Grebe, the Armstrong-Siddeley
Siskin III and the Hawker Woodcock).
Quite some references contain information on the D.XIII, also on the history of the secret German flying school
in the USSR. For the model I have mostly used the information given in the archive of the FokkerWeb [ref. 4],
and of course the photographs collected from the references and various Internet sites. Alting [ref. 1], the Fokker Bulletin [ref. 2 and 3], Hegener [ref. 6], Vliegwereld [ref. 10], Vredeling [ref. 11], Wesselink [ref. 12],
Weyl [ref. 13] and Bosman [ref. 19] give the dimensions of the D.XIII, while the Fokker Bulletin, Hegener,
Vredeling, Weyl and Bosman also present a three-view drawing. The Flight article of 1924 presents some drawings of construction details of the aircraft. The three-view drawings of Hegener [ref. 6], American Aircraft
Modeler [ref. 4] and Bosman [ref. 19] show some differences, mainly in the details of the fuel and water tanks
and the connecting lines.
Span
Length
Height
Engine
Crew
Armament

Ref.
11.00 m
7.90 m
2.90 m
Napier Lion XI, 570 hp
1
2 fixed 7.92 mm LMG 08/15 Spandau machine guns

1:72
152.8 mm
109.7 mm
40.3 mm

model
155.0 mm
114.4 mm
42.6 mm

Notwithstanding accurate work from a scale drawing the model’s dimensions show small deviations.
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Preparations
As main reference I have chosen to follow the drawing in American Aircraft Modeller [ref. 20] as contained in [ref. 3]. I had already built a simplified version of a 1:72 scale D.XIII to demonstrate the way I
assemble biplanes and do the rigging for the local
branch of the IPMS, and I have used that material to
expand it to a full-fledged model.

I have used the scale drawings to determine the rough
outline of the fuselage, the dihedral and shape of the
wings and the shape of the tail planes. All parts of this
demo model have been assembled from 1 mm plastic
sheet and the required thickness of the wings has been
obtained by simply adding additional layers. To have

enough material for the rounded nose and fuselage
back I will have to add strips of plastic in the corners
of the box structure of the current model. I probably
will have to build the fuselage also in two parts to be
able to construct a detailed cockpit interior.
I have used the drawing also to construct the wing assembly jig. Due to the narrow span of the lower wing
it would have been difficult to use my Aeroclub Models biplane assembly jig for that purpose. A description of the wing assembly jigs is included in the appendix.
The picture at the right shows the parts as produced
for the simplified model, but those for the model described in this report basically are the same.
Parts
Wing
I have started to produce the wings. The lower wing has on the
drawing a thickness of slightly less than 3 mm, the upper wing almost 5 mm. The 1 mm plastic with the wing drawing has been glued
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on one sheet of 2 mm thick plastic for the lower wing and for the upper wing on two sheets of 2 mm thick plastic. The contour of the wings has been cut out with a saw and knives and finished by sanding. The top of both
wings of the D.XIII is horizontal, so the sanding to the required thickness only needs to be done on the lower
surface.
I have made first the
lower wing. The thickness at the tip it should
be some 1.5 mm, and I
have sanded the wing on a sanding board until it has the required tapering. Next I made the profile keeping the maximum thickness at
about 1/3 of the chord, as with the original.
I have followed the same approach for the upper wing, but this took
considerably more time due to the larger area and thickness of the
wing. To help the sanding process for the taper I have glued a 1 mm
strip in the middle of the wing, which I have removed after the sanding. When sanding the profile I have taken care to keep the maximum wing thickness just behind the main (forward) spar. On some places the plastic layers delaminated a bit,
but this was easily repaired by means of the very thin Tamiya glue. Next I have given the wings a coat of grey
primer.
I have printed the top view on a piece of carton and have cut out the
upper wing, removing the ailerons and the covers for water and fuel
tanks from the shape. I have used that to scratch the location of tanks
and ailerons on the top surface of the wing. I have made the
outline of the tank covers deeper with a scriber and have also engraved the edge of the main spar in the surface. The ailerons have been removed from the wing. The carton template has also been used to mark the place of the four tank
filling holes, which I have widened with a 1.2 mm drill. I
have also drilled the two 0.3 mm skewed holes for the aileron control cables.
In the top surface of the lower wing I have drawn the position of the main spar edge, the intersection line of fuselage and wing and the position of the inter-wing V-struts. The main spar and the intersection lines have been
engraved with a scriber; on the strut positions I have drilled superficial 0.8 mm holes.
I have also used the carton template to mark the position of
the V- and cabane struts on the underside of the upper wing,
where I have drilled superficial holes of 0.8 mm diameter.
Panel lines have been engraved at the position of the main
spar and between the wing center section and the outer
wings. I have drilled three 0.4 mm holes at the location of
the fuel lines of each tank and a 0.8 mm holes at the place
where the water pipe leaves the water tank. On the underside
of the lower wing I have only engraved the main spar edge.
I have modelled the fuel lines from 0.4 mm brass wire and in view of the complexity
have chosen to solder the joints. After straightening the wire by rolling it between
two flat surfaces I have bent a piece of wire such that it fitted between the two extreme holes in the underside of the
upper wing and have attached the parts with tape to a glass
plate. Wetting the joints with soldering fluid and applying
a tiny bit of solder with a hot soldering iron did the job beautifully. I have removed
the excess solder by filing and have cut off the “trident” ends in steps, regularly dry
fitting and adjusting the shape of the lines. The two long ends will be bent and adjusted to lead to the motor compartment during assembly of wing and fuselage.
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According to a statement in the drawing in ref. 4 the ailerons
of the D.XIII were constructed as a steel tube frame covered
by cloth, so the ribs were visible. Both the drawing in ref. 4
and ref. 6 show this, but it is hard to confirm it from the
(copies of) pictures that I have available. I have used the wing template to scribe the ribs in the ailerons, so it
appeared to be a very useful item.
I have painted the wings in wood colour, mixed from 50%
Humbrol 74, 50% Humbrol 63 and a couple of drops of
Humbrol 7. I have also added ample gloss varnish (Humbrol
35) to given the matt paint a satin outlook.
After two coats of this paint mixture I have given the wings
a wash of raw sienna oil paint, very much diluted with quick drying painting medium, which I have wiped off
after letting it dry for some 15 minutes. I have made lids for the fuel and water tanks from slices of 1 mm plastic rod, painted them aluminium and glued them in the holes
in the top surface of the upper wing.
The water tank in the wing leading edge was made of metal
and not covered by wood, so I have painted it aluminium
(Humbrol 52).
I have cut the lower wing along the lines indicating the join
with the fuselage sides, which I had engraved in the wing
earlier.
The ailerons have also been painted wood colour, but have
received a slight wash of light grey paint, as they were cloth
covered and painted varnished wood colour. I have also
mounted PE control horns on them. The long, narrow and thin ailerons are very flexible, a consequence of using
sheet material to construct them, but bends in them are easy to remove. They will get their stiffness only when
attached to the wing.
Fuselage
I have used the drawings for the demo model as baseline for
the fuselage parts, but have enlarged the width of the centre
and forward fuselage part to accommodate the larger curvature of the fuselage sides and top at those places.
The fuselage has been built up as a
basic box structure, of which the edges have been filled up with strip material at the places where the cross section showed a curvature.
The forward and aft fuselage have
been built up the same way as the centre section, taking into
account the narrowing of the fuselage towards the tail. I have
also glued the fuselage cross section included in the AAM
(American Aircraft Modellers) drawing on 1 mm plastic.
They will serve as templates for the correct fuselage contour.
I have adjusted the reinforcements of the nose to
fit correctly together. After assembly of the four
sides of the fuselage sections I have set them aside
to dry well. I had to fill
some joins with thick cyanoacrylate glue; apparently I had not been working accurate enough. To
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complete the fuselage construction I have joined the three parts, taking care
that they were well aligned. Again some joins had to be filled with thick superglue. The black vertical lines indicate the locations of the cross section
templates. I have also drawn a centre line on the top and bottom surface.
I have first sanded top and side view to obtain a smooth surface and have brought the corners afterwards in form checking continuously the correct form with the cross section templates. I have
had to increase the height of the templates a bit to ensure that the thickness of bottom and top surface did not become too small. At the end of the sanding process I have corrected the top and bottom surface such that they were perfectly horizontal.
The 1 mm walls of the fuselage and especially the reinforcements in the top
corners are too thick to allow a good cockpit detailing so I have decided to
remove the top centre section from just before the location of the machine
gun ammunition storage until just behind the pilot seat. I have also indicated
the cut-outs for the valve covers of the engine cylinder banks. I have used for that a carton template copied from
the left side view.
I have removed the centre section with saw and knife and have drilled holes inside the cut-out outlines in the
engine cowling, removing the remaining material with a knife. Cut-out at the right side has been made 1 mm
higher, because at that side the exhaust pipes of the vertical cylinder bank are
passing. I have reinforced the connection between centre and aft section at
the bottom of the fuselage with strip of plastic that will be hidden under the
floor of the cockpit. During this work some holes on top of the cowling appeared, where the skin was very thin. I have repaired these by applying thick
cyanoacrylate glue on in- and outside.
I have mirrored the fuselage half cross sections closest to the cut-out
in the drawing, glued them on 0.5 mm thick plastic sheet and have
cut and sanded them 0.5 mm smaller than the fuselage cross section.
I have glued them in the fuselage to close the cockpit section. They
will also serve as a groove to which to fit the new fuselage wall and
back cover. The floor that I have mounted serves the same purpose.
By trial and error I have cut a piece of 0.5 mm sheet to fit over the cockpit compartment. I have fixed that with tape in place and have carefully heated the cover with a
paint stripper, moving it shortly in the hot air stream until the sheet kept its form.
The rest of the fuselage did not suffer from this, because the plastic is a lot thicker
and heat up more slowly. I have to admit that only my second attempt was successful; the first sheet I ruined by heating it one time too much.
Next I have cut out the top view of the fuselage from the drawing
and have fixed it on the fuselage. I have drilled
holes along the outline of the cockpit opening,
joined them with a knife and finished it nicely 1. I
have reinforced the cockpit insert with two small
pieces of strip to keep it in the correct shape.
These will probably be removed prior to cockpit
assembly.
The cross section of the cockpit insert fitted the fuselage quite well;
the small discontinuities can be easily removed by applying a bit of
putty and by sanding.
I have tried to model the tube framework visible in the cockpit with 1 mm
half round profile, which I intended to
glue on the cockpit section walls, but that
turned out too crude. So I have decided to
model it from 0.5 mm round profile. I
have built the framework up over a copy
of the drawing, which I had covered with
Rob Hamann; 27-12-2015 - 5

Fokker D.XIII

September 1923

sellotape to prevent the glue adhering to the drawing. Instead of gluing the framework to the walls I am going to
build it in the fuselage and slide the cockpit section over it when the cockpit construction is completed.
I have also determined the location of the two Spandau machine guns, white
metal models from Aeroclub Models, relative to the cockpit opening. I have
drilled 0.5 mm holes for the pin on the Spandaus and dry fitted them. The
photo also shows the finishing of the edge of the cockpit opening with 1 mm
half round profile, force in e circle.
I have cut the two side-fuselage frames trial-and-error to size, keeping the
frame where the pilot seat must go equal to the rear cockpit wall and have
glued them in place. When that had dried well I have I have glued transverse
connections at the place where tubes joined. The outside walls were still sliding well in place.
I have closed the openings in the cowling with a 0.25 mm thick piece of plastic to obstruct the view, as I am not using the Aeroclub engine. That was
quite a job and would have been far easier if I had done that before placing
the cockpit bulkheads.
I have painted the cockpit walls light grey and the frame dark grey. The picture shows also the temporary handle needed to glue the cover plates in the
engine cut-outs.
To engrave the panel lines in the nose section I have made a template in 0.5 mm
thick plastic sheet, copying the relevant
parts of the side view in the drawing. A
second purpose of the template is to cut
the aluminium foil covering the forward part of a fuselage in the correct
shape.
Engine, propeller and radiators
As can be seen on the pictures of the D.XIII the horizontal cylinder banks of the Napier Lion engine were sticking out of the engine cowling, the vertical bank being hidden from view
completely. In a collection of Aeroclub Models white metal parts I found a
sufficiently accurate copy of the engine to use in the model. The vertical part
and the exhausts are not needed; I will model the stub exhausts from pieces
of plastic rod.
An attempt to dry fit the
engine in the cowling
failed, as there was not
enough room to slide the engine in. As only the valve covers
and the exhaust stubs are visible and their appearance is
quite simple, I have decided not to use the Aeroclub engine,
but to model the visible part from scrap plastic.
I have looked in my scrap-and-spare box for a propeller and spinner fit to modify in the large wooden airscrew
of the D.XIII and have found likely candidates for them: a propeller probably from a
AZ Model Fokker C.X and a spinner for a
three-blade propeller of unknown origin. I
have copied the desired shape free-hand on the propeller and removed the
excess material by cutting, filing and sanding. The spinner has been modified by making a fourth hole for a two-blade airscrew and widening the two
opposing holes to accommodate the propeller. I have also adjusted its outline
a bit to better fit the streamline of the forward fuselage. The resulting propeller had the right size and shape. The spinner has been treated a number of
time with putty to close the holes of the three-bladed prop and the hole in the
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centre.
I have painted the propeller wood color (Humbrol XX) and have simulated
the wood grain with burnt sienna oil paint; dry brushed on it and slightly
wiped off. The spinner has been painted aluminium. The original had “swirlies”, but these cannot be simulated convincingly on such a small surface
with paint. The last thing to do was to paint the black finished protection
edges on the propeller.
The two cylinder banks and valve covers of the engine have been modelled from a piece of 2 x 4 mm plastic
strip. The edge of the valve covers I have made from 0.25 x 0.75 mm strip and the mixture feed to the cylinder
from 0.4 mm brass wire. On the place of the exhaust stubs I have drilled 1.2
mm superficial holes; the exhaust stubs themselves have been made of pieces of 1.0 x 0.8 mm tube, flattened slightly to get the oval shape visible on the
pictures. Sawing this tube on the required length was not easy; the pieces are
small and the saw gets very easy stuck with this small wall thickness. However, it was less work than using a thicker walled tube, where the exhaust
holes has to be widened and which had to be flattened individually, as I had found out during a trial I had done first.
I have mounted the exhaust stubs, in the order as shown in the photographs and
drawings, in the pre-drilled holes, which I had to widen until 1.4 mm, a consequence
of flattening the tubes. To make the cylinder-valve cover easier to handle I have
mounted a wire in the base. Some exhausts still needed to be corrected after gluing.
The next item I have tackled is the deployable radiators. I have produced the body from a piece of 2 mm thick
strip and the top and bottom mounting from a strip of 1 mm sheet, rounded
off at one side. The radiators slide in the mounting in and out of the fuselage.
As can be seen on pictures and drawings, the radiators were of a plate type. I
had first considered making them from gauze of a tea bag, but this did not
look good. So I have scribed in a piece of 0.2 mm thick plastic with parallel
lines as close to each other as possible. The transverse links I have also modelled by inscribed lines. The picture shows the result after
painting them with Vallejo Air black, which does not clog up
the holes as easily as Humbrol paint.
I have cut the engraved radiator parts to the correct size and have glued them with the very thin
Tamiya glue to the bod, and have painted the exposed side black.
Tail planes
I will produce the tail planes the same way as I have done for the
model of the Fokker F.XX Zilvermeeuw: a streamlined core covered
on both sides with a skin with preformed “ribs”. The horizontal tail
plane has a core of 0.25 mm thick, the vertical tail plane of 0.5 mm
thick. All skins are 0.25 mm thick. The place of the ribs in the skins
has been marked by pinpricks.
The skins have been engraved with the backside of a knife linking the pinpricks. This needs to be done at the side from which the pinpricks have been
made, because the bubbles at the other side can easily be sanded away, while
the holes would need individual filling with putty. I have bent the skins at the
engraved rib positions and have glued pieces of 0.15 mm copper strand in
the groves. This will prevent that the ribs disappear, when the skins are glued
to the core. The skins have been glued only at the edges with very sparingly
applied Revell Contacta to prevent the thin skin from melting. Gaps have
been removed by applying the very thin Tamiya
glue. After sanding fin and rudder I have glued the
small fin to the fuselage.
The horizontal tail planes have been produced in
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the same manner. After having received their normal sanding treatment the result was satisfactory. I have drilled superficial 0.7 mm holes at the place where the tail struts had to be attached to the stabilizer parts and have glued them to the fuselage. I have drilled a slanted hole
of 0.4 mm diameter at the locations where the elevator control cable pass through the stabilizer halves.
The elevator halves and the rudder have been equipped with photo etched control
horns and all components have been given a final coat of dark green paint.
Cockpit
I did not find pictures of the cockpit details of the D.XIII 2, so I had
to guess how that was arranged. I
found some good pictures of a post
WW I Fokker D.VII with a modernized cockpit and of a Fokker
C.V cockpit of two years later, which I have collected in the appendix. I have decided to use these
as a guideline for instrument panel and other
cockpit equipment, which I have built from various materials: 0.4 mm brass wire, 0.3 mm copper
wire, 0.13 and 0.25 mm plastic sheet, etc. In the
picture clockwise from top left: control stick
(D.VII), instrument panel (D.VII, C.V, but in
metal), built up from two layers of sheet, the bottom one painted black, in the top one dials represented by drilled holes with various diameters, seat in PE,
seat cushion, components for the throttle unit, rudder bar. The compass has been
made from a slice of 1 mm plastic rod, painted dark grey at the sides and light blue at
the top. It has been glued on the cockpit floor.
I have made seatbelts from Tamiya tape glued on aluminium foil and have glued
them to the seat. The straps and the seat cushion have been painted leather, the buckles aluminium. The parts have been made to size and assembled in the cockpit. The
fuselage was then ready to be closed.
Fuselage
Before assembly of the cockpit cover I had painted the inside of the walls light grey, except for the edges where
it had to be glued to the fuselage, and the edge of the cockpit hole has been painted leather.
Since I had formed this piece of plastic, it had slowly lost its bent shape, as I had removed the
two bars connecting the lower side of the cover to enable dry fitting over the fuselage framework. So gluing it in place (with sparsely applied Revell Contacta glue to prevent melting of
the thin skin) required clamping it during the drying period. Remaining gaps have been
closed with the very thin Tamiya glued and thick cyanoacrylate glue.
There was some necking in the sides close to the hole, which I have repaired with thin layers
of Tamiya putty. Finally I have engraved the
stringer lines again, also over the cockpit walls.
During this process I heard some rattling, which is
always disturbing. And yes, the instrument panel
had come loose. I managed to repair it with minor
damage: one switch lost.
As a last thing prior to wing assembly I have given the fuselage a coat of grey paint and removed surface imperfections,
mainly where I had used putty or thick cyano acrylate glue. I
have also checked for a last time , whether the fuselage bottom was perpendicular to the sides, which happened not to
be the case; so some sanding was required to correct that. And I have measured the location of cabane, stabiRob Hamann; 27-12-2015 - 8
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lizer and undercarriage struts and the holes where the control cables leave the fuselage, indicating the former by
superficial 0.7 mm holes, the latter by 0.4 mm slanted holes.
After assembly of the stabilizer parts and the lower wing the fuselage has received several coats of dark green RLM 83 (Humbrol 253) and a final coat of
Humbrol gloss varnish. The holes where struts will be attached or control cables will leave the fuselage have been refreshed by drilling them again. I
have then masked the sides with take and have cut out the shape of the aluminium cover plates with the aid of the template made of the remainder of
the template used to engrave the panel lines.
I have cut the outline of the masking tape with a sharp scalpel, added some
masking tape for the top cover of the rear fuselage and have
painted the panelled area with Vallejo aluminium paint. After retouching the spaces where the engine parts will be attached with matt black I have tamponed the panels with
double curvature by means of a stiff brush with Humbrol 56
aluminium to simulate the “swirlies” on them.
Before assembly of the top wing the machine guns have to be mounted on
the fuselage, as access after assembly will be very limited. I had bought an
Eduard PE set of two Spandau machine guns and had started assembly, when
one of the pieces broke and disappeared without trace. I also found at very
difficult to bend the tiny parts. With one essential piece gone it had no use to
continue with the second gun, so I decided to switch back to the originally
planned Aeroclub Models white metal Spandau’s. I have
used, however, the ammunition guidance tracks of the Eduard set.
I have painted the guns and ammunition guidance tracks gun metal, have dry brushed them
with satin black and glued them in the holes in the front deck of the fuselage. Note also the
small square hatch in front of the wing, made of aluminium tape.
Decals
Although the aircraft with registration number 31 has an attractive finish, it is not a candidate to model, as
I have no spoked wheels of the required diameter; I have decided to take the 33
as reference. The shape of the numbers is clearly shown in the picture at the left, and has been used by Rob de
Bie 3 to draw the decal sheet in CorelDraw. The sheet has been printed on his ALPS printer.
Wing assembly
To assembly the lower wings to the fuselage I have used a jig that I had constructed for the D.XIII demo model.
I had to modify it slightly to accommodate the 1 mm wider fuselage of the scale model by moving the rectangular blocks in the middle outwards. In the appendix I have explained how this jig and the jig used to assemble the
upper wing have been constructed.
I have taped the fuselage to the lower wing assembly jig and glued the two
wings with Revell Contacta to the cleaned surface of the fuselage sides.
When the glue had dried I have removed the model from the jig. The underside was not perfect, the
wings were several tens
of a millimeter below the
fuselage surface. So I
have sanded this off and
repainted
the
lower
wings. The picture also
shows the fuselage area that had to be sanded off before to give the fuselage
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its correct shape.
I had planned to use the biplane assembly jig described in the appendix, which I had custom-made for the demo
model of the D.XIII. But when I tried to fit lower and upper wing in it, the chord of both wings appeared to be
too large. Having corrected the jig for it, another defect appeared: the cabane
style holes in wing and fuselage were not aligned, which would result in
non-vertical forward cabane styles,
something which I know to be extremely
disturbing, as I know from experience.
So I have decided to use the good old
Aeroclub Models biplane assembly jig
instead.
Adjusting the jig for the inter-plane distance of XX mm and a stagger of YY
mm as measured from the drawing, it appeared that the angle between the
leading edges of upper and lower wing would have to be set equal to 41.2
degrees relative to the vertical, which is just outside the range of the jig. So
the two angle adjustment levers had to be removed. I have made a small jig
with the correct angle to adjust the jig angle.
Prior to fixing the model in the jig I have protected the upper and lower wing
with tape at the place where they would touch the sharp jig edges. I have
aligned the bottom wing
such that left and right
tip were at equal distance
from the jig arms and
have fixed the model in
the jig. For the alignment
of the upper wing I have
followed the same procedure.
A first check of the alignment of the holes from the long forward cabane
struts in upper wing and fuselage gave a positive result, but I still will have
another check with a temporary strut of plastic rod.
I have made a couple of plastic styles of the right length and have first
checked the alignment of the cabane mounting holes, which appeared
to be correct. Next I have adapted the struts to fit the mounting holes
of the inter-wing V-struts. I have also checked whether right and left
wing spacing was identical. These plastic struts have been used to cut
the actual V-struts and long cabane struts from 0.9 x 0.55 mm Strutz
brass streamline profile. I have filed one end of the profiles for the V-struts in a sharp
flat point to join them together.
To obtain a solid connection I have soldered the V-struts in a simple jig on a glass
plate and have filed the ends in a sharper point to fit the small holes in the wing and
fuselage. The struts have been painted dark grey before assembly.
First I have marked the place of the jig retaining mechanism on the tape protecting
the upper wing and I have removed the wing from the jig again, as before actually
assembling the upper wing the fuel lines have to be made fitting the fuselage. I have
done that trial and error, but could not
make them fit exactly. So I took the liberty to mount two small rings at the place
where the fuel lines enter the motor compartment. I have placed the
upper wing again in the assembly jig aligning it by means of the
marks and making a final check with the V-struts.
I have placed the two inter-wing V-struts and have fixed them with a
couple of small drops of thin cyanoacrylate glue. I have also put
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some drops of glue on the small rings, connecting the fuel lines to the fuselage. When that had set well, I have
removed the model from the jig, which had to be partly disassembled to let the lower wing pass. This was a
fundamental mistake. As the V-struts are only attached to one point to the lower wing, and apparently the fuel
lines did support the upper wing insufficiently, the glued joints broke
and the model disassembled itself. Only one of the V-struts and the
fuel lines remained attached to the wing. 4
Here I had the choice: Restart the whole assembly operation in the
jig or trying to repair the broken V-struts without the help of the jig.
I have decided to take the last option, this time using the fuel lines as
additional “struts” and
employing thick cyanoacrylate glue to obtain
stringer joints. I have glued the second V-strut in its correct position,
using the lower wing as “jig”.
This worked reasonably well, although the model was still very fragile in this configuration. So the correct assembly order would have
been to first fit and mount two or four cabane struts between upper
wing and fuselage before taking the model from the bi-plane assembly jig.
The next step was to cut the cabane struts to the correct size. I have
done that piece by piece and by trial and error, as there were small
differences in length between left and right side and I did not want to
stress the construction. I have made the cabane struts from Strutz
brass streamline profile of 0.6 x 0.35 mm. After quite some filing and
fitting I have fixed them with thick superglue. Next I have mounted
the transverse struts of the cabane N-struts, again by a trial and error
procedure, and the long struts to the bottom of the fuselage. 5 This
completes the wing assembly.
Undercarriage
The main undercarriage has the typical configuration of
Fokker military aircraft of the period: two circular frames
are connected by two bars, from which the axis is suspended by rubber band, and are supported on each side by three
struts to the fuselage. From the drawing I have deduced the
struts measure about 0.7 by 0.5 mm and the diameter of the
ring is 5.5 mm. As a ring of these small dimensions can
hardly be cut from sheet material, I have used slices of a 4.5 mm outer Bowden cable sleeve, as used for RC
planes instead. This material is, however, very difficult to glue; only with ample thick cyanoacrylate glue I
managed to connect the styrene struts to the ring. I have first assembled the legs and sanded these on a plane to
obtain a more or less elliptical cross section. To get the right spread of the legs I have used a small jig, on which
I had copied the hole pattern in the underside of the fuselage.
However, in this stage I felt that this construction would be too fragile to support the full weight of the model,
so I have repeated the exercise with a polystyrene tube of 5.5 mm cross section, and glued the components with
the usual modeling glue, which joins the plastic parts into a solid assembly. I have also drilled the four holes in
the transverse tubes where the bracing wires will pass.
The D.XIII’s wheel axle is suspended by means of rubber bands to the transverse tubes. I have modeled these by strands of 0.2 mm metal wire, wound
around the 1.2 mm axle. I also found two Aeroclub white metal wheels in
my parts box, which had almost the correct diameter, which saved me the dirty
job of turning the wheels from scratch.
I have painted the framework and axle
dark grey and have mounted the axle with the metal wires, which have been
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painted black afterwards. Mounting the main undercarriage to the fuselage will be postponed
until after all other work has been done. The last item, which completes the undercarriage, is
the tail skid, made from a piece of 1 x 1 mm strip, painted natural wood, and some 0.2 mm
plastic sheet, painted dark grey.
Final assembly
I have mounted small ends of
black painted 0.7 mm rod in the
holes under the cowling. This
seemed to fit best the vague parts
visible on the photographs. I do
not know exactly what their function is, although the picture of a
Napier Lion II from Wikipedia at the left suggests that they have something
to do with the valve lubrication. In the annex another picture is included, which shows that two tubes are present at the left side of the engine 6.
I have given the aluminium exhaust tubes on the two cylinder banks
a dry-brush with rust and have
mounted them in the cavities at
both sides of the nose. The exhaust stubs of the third, vertical
cylinder banks I have glued in the space above the right cylinder bank and
have dry-brushed them with rust after mounting.
I have modeled the water pipe between wing and motor compartment
from 0.7 mm plastic rod, bent in a vague Z-shape and painted it copper. I have glued it in place between the pre-drilled hole in the lower
wing surface and the nose. I have also mounted the aileron control
cables between the top of the fuselage and the upper wing underside.
It was rather difficult to tension them well in this narrow space, as I had not drilled the holes through and
through the upper wing.
One of the pictures of the D.XIII that I
found shows -next to the machine gun
mounting- a mirror mounted to the left
forward cabane strut. Although I don’t
know whether this was also the case for
the 33, which I am modeling, I found it a
nice detail, so I have punched a 2 mm
disc from 0.13 mm plastic sheet covered with aluminium radiator foil and
have glued it to the strut. It required many samples to select a correct mirror
from because the aluminium foil slides very easily from the small plastic surface during the punching.
In this phase I normally would attach the decals to the model, but they were not available yet. So I have decided
to mount the control surfaces first. I have painted the rear part of the fuselage with a layer of satin varnish to get
rid of the very shiny fuselage surface, prepared for the decal application.
When I dry-fitted the elevators I noticed that the left feed-through was located to
much inward, a consequence of making these holes beforehand. As this would lead
to a kink in the control cable, I have drilled a new, slanted hole at the correct location
and closed the old one with putty. After carefully sanding the stabilizer half I have
painted and varnished it anew.
I have fixed the elevator halves in a slightly down position,
as often shown in pictures of aircraft in that time, each with
two drops of thick cyanoacrylate glue, applied with a piece
of thin metal wire, and have kept them in that position with
pieces of tape. The rudder has been glued corresponding to
the rudder bar position in a left turn, while the left aileron is
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in down position, the right one up, again corresponding to the stick position. It was
rather difficult to fix the ailerons, as they were deformed due to the thinning process
of the wing.
I have glued two ends of black painted 0.06 mm fishing
line in each of the forward, slanted holes I had drilled in
the aft fuselage, leading one of a pair through the hole in
the horizontal stabilizer, the second one passing under the
tail plane and over the tail bracing strut. When the glue had dried sufficiently, I have
tensioned the line over the elevator control horns, secured them with a piece of tape
on the elevator surface and glued them in position there.

The same process has been repeated with the ailerons: first
glue some pieces of fishing line in the pre-drilled holes in
the wing, than keeping them tensioned with a pair of tweezers until the applied glue has set, as the aileron surface is too small to use a piece of tape to tension the line.
Unfortunately this gave a less satisfactory result, as shown in the picture at the right.
Next the control cables of the rudder have been made.
This time I have fixed the position of the model prior to
tensioning of the fishing line by means of some pots with
paint and other fluids and have secured the line with tape
to the cutting mat. When all joint were dry I have cut the
excess line with a new scalpel.
The late arrival of the decals made me decide to
mount the undercarriage in this phase, although I
would have preferred to do that only later. I have first glued the legs and axle
assembly in the mounting holes with Kristal Klear, which can be removed
without trace afterwards. This showed already that the axle was not horizontal, which has been repaired by deepening the right mounting hole somewhat.
Next I have cut a piece of plastic rod to the right length required for the left
landing gear leg forward support strut and have made it fit flush with the circular end of the leg. This has served as a template to cut the struts from brass
1.0 x 0.6 mm Strutz streamline profile.
I have made the left strut to size and have glued the
landing gear legs and the strut in place with thick cyanoacrylate glue. A quick check showed that the axle
was quite horizontal now, so the repair had worked.
Next the other forward support strut has been produced and assembled in the same manner and the
model could be put on its “feet”.

On some photographs and on the American Aircraft Modeler drawing a number of short tubes are visible on the
top surface of the upper wing. They are probably vents for the tanks; one forward bent tube goes through the
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water tank lid, and each of the three fuel tanks is also provided with a tube. I have modeled the tubes with 0.2
mm metal wire.
In the part of the wing center section behind the fuel tanks a longer rod is
sticking out with a thickened top end. The purpose of it is unknown to me,
but I have nevertheless modeled it with a piece of 0.3 mm brass wire with a
drop of thick cyanoacrylate glue at the end. I have touched the end of all
pipes with a black stich to hide the copper core of the metal wire.
The decals, drawn and ALPS printed by
Rob de Bie, have been put in place. They needed quite some Microscale Sol
to drop well into the panel lines, something I found out only after sealing the
decals, which revealed some silvering. I have also applied a half moon
shaped black decal at the left side bottom of the fuselage to represent the
step for mounting in the cockpit. When the decals had dried well I have cut
the excess strip off and have sealed them with a coat of Vallejo satin varnish.
Finally I have applied some Tamiya oil weathering under and behind the exhaust stubs and mud weathering of
several shades on the undercarriage and the lower part of the fuselage.
In summary this has been a rather straightforward model to build. Most difficult parts were the forward part of
the fuselage due to the streamlined cowling, the ailerons, as they were made as part of the wings and the laminated trailing edge was very easily deformed, and the undercarriage, which is very flimsy and still has to support the model’s weight. In hind view I would have made the wheels from scratch; they are a bit too wide for
the model. A disappointment was the custom-made biplane assembly jig. This needs to be made to a very high
accuracy to achieve the required wing alignment, which was not feasible with the selected approach.
Below some pictures of the finished model are shown.
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Appendix

Drawings, paint table, pictures and other documentation of the Fokker D.XIII

Paint table

Pictures

H = Humbrol, R = Revell Aqua,
paint stick
Code
Colour
H12
Copper
H21
Black

H.53

Gun metal

H56

Aluminium

H62

Leather

H63
H63 50%, H74
50%, some drops
of H7, gloss varnish
H110

Sand
Varnished
wood

H113
H125

Natural
wood
Rust
Dark grey

H127

Light grey

H253
M0121 32

Dark green,
RLM 83
Black

R361 76

Light grey

V71.062

Aluminium

V71.073
Raw sienna oil
paint (diluted)
Burnt sienna oil
paint (dry
brushed and
wiped)

Black
Wood structure
Wood structure

V = Vallejo, M = Marabu
Where
Water tube
Instrument dials, control
handles, engine cavities,
mixture feed pipes engine,
machine guns, tires
Engine cylinders, exhausts, dry brush machine
guns
Water tank in wing leading edge, engine valve
covers, “swirlies”
Seat cushion, seat belt
straps, cockpit edge
Propeller
Upper and lower wing

Tail skid
Exhaust stubs
Control stick, rudder bar,
instrument panel, throttle
bracket, wing struts, fuel
lines, tail bracing struts,
tail skid metal cover
Fuselage tube frame,
cockpit walls & floor, pilot seat
Fuselage, horizontal tail
planes
Bracing wires and control
cables
Wash ailerons, dry brush
tires
Tank lids, seat belt buckles, spinner
Radiator surface
Upper and lower wing

If no source is mentioned, pictures have been copied from various Internet sites.

[Source: Postma]

[Source: Postma]

[Source: Weyl]

Propeller

[Source: www.aviastar.org]
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[Source: Weyl]

[Source: www.airwar.ru]

[Source: http://www.fokkerweb.nl]

[Source: www.airwar.ru]

[Source: Hoogschagen]

[Source: http://www.fokkerweb.nl]
[Source: www.letletlet-warplanes.com]
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[Source: www.letletlet-warplanes.com]
[Source: www.theaerodrome.com]

[Source: www.dutch-aviation.nl]
[Source: http://www.fokkerweb.nl]

[Source: www.vintageaviation.michikusa.jp]

[Source: www.airwar.ru]

[Source: www.aviadejavu.ru]

[Source: Vredeling]
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[Source: Hegener]

[Source: De Modelbouwer; June 1987]
[Source: Flight, December 11, 1924 & August 27, 1925]
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[Geldhof; Fokker D.VII cockpit]

[Source: De Modelbouwer; June 1987]
[Hoogschagen; Fokker C.V cockpit

[Source: www.deejay51.com/brooklands_napier_w12.htm]

[Source: www.deejay51.com/brooklands_napier_w12.htm]

Cockpit examples

[Hoogschagen; Fokker C.IX cockpit]
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[American Aircraft Modeller: Fokker D.XIII cockpit]

[Militair Luchtvaart Museum 7; Fokker D.VII replica cockpit]

[Source: Vredeling]

Wing assembly jig construction
[Cohausz; Fokker D.VII replica cockpit]

Both wings of the Fokker D.XIII have a dihedral,
while their top surface is horizontal, and the lower
wing has a much smaller span than the upper wing.
I have made a number of jigs to facilitate the assembly of them.
As the upper wing has been built in one piece, the
dihedral is built in automatically, but the lower
wing has been cut in two pieces, so a jig is required
to give them the right appearance.

[Leaman; Fokker D.VII cockpit]

The small span of the lower wing and the slant angle of the V-styles between the wings make it difficult, if not impossible to use my Aeroclub Models
biplane assembly jig. The jig must be placed between fuselage and fuselage, where very little room
is available, and the model can only be removed
from the jig by disassembling the jig completely.
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To construct the jigs I have used a copy of the scale
drawing and have marked the key elements and dimensions on them. The front view has been used to
construct the lower wing-fuselage assembly jig. For
the scale model the upper wing assembly jig has
not been used; the dihedral has automatically been
achieved by the wing thickness in the middle and
the tapering towards the tips.

The biplane assembly jig has been constructed from
the front (vertical lines), top (single lines) and bottom (double lines) view. The bottom view also
gives the data for the required stagger.

As support for the jigs I have used architect’s modelling sandwich carton, which is flat, stiff and light.
The copies of the drawings that I have used as a
building plan glued to the support have been covered with Sellotape to prevent that the drawing
would be damaged by glue. The picture below
shows the assembled jigs; at the bottom the biplane
assembly jig, at the top the lower wing assembly jig
and in the middle the upper wing assembly jig. This
last one is only needed if the wing is built up from
a centre section and two outer wings.
For easy of handling I have later separated the biplane assembly jig 8 from the other two.

These dimensions have been translated into the
parts and layout, shown in the drawing below. The
drawings of the parts have been glued on 1 mm
plastic sheet and the parts have been cut out.
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How did the Fokker D.XIII compare to its contemporaries?
English translation of an article appeared in “Luchtvaartkennis” of December 2015.
The Fokker D.XIII fighter has only been sold to (and operated by) the -illegal- German air force in the 1920’s, which had to buy
the aircraft in a shady way, and certainly could not buy them in France or Great Britain. In total the Germans bought 50 D.XIIIs
and 50 D.XIs, to be operated from the Soviet Russian air base of Lipetsk. Fokker’s test pilot Bertus Grasé has established with the
D.XIII a world speed record on June 26th 1925 of 265 km/hour over a circuit of 100 km.
So it is interesting to compare the performance of the D.XIII with its contemporaries in the UK, the Gloster Grebe, the Armstrong-Siddeley Siskin III and the Hawker
Woodcock to assess its quality. To place this comparison in a slightly wider timescale I have added the Fokker D.XI (US Army equivalent PW-7), the Gloster Gamecock, the Bristol Bulldog, the Hawker Woodcock, the Fokker D.XVI and Hawker Fury, spanning the period from 1923 to 1930.
The D.XIII had the traditional Fokker mixed construction: a fuselage of welded steel tubes, covered with metal panelling and linen, and ply covered wooden wings.
The only rigging present was between the undercarriage legs. I have collected the key data of the aircraft in the table. It appears then that the D.XIII was quite a step
forward compared to the Fokker D.XI, had a better performance than its “competitors” Grebe, Siskin III and Woodcock (except for ceiling) and was only surpassed
by the Bristol Bulldog, which had its first flight almost four years later.
D.XI

D.XIII

Grebe

Siskin III

Woodcock

Gamecock

Bulldog

D.XVI

Fury

May 1923

Sep. 1923

Aug. 1923

Mar. 1923

Aug. 1923

Feb. 1925

May 1927

Jul. 1927

Aug. 1929

Span [m]

11.67

11.00

8.95

10.12

9.95

9.09

10.34

9.40

9.15

Length [m]

7.50

7.90

6.18

7.73

7.71

6.00

7.83

7.20

8.16

Height [m]

2.70

2.90

2.82

3.13

2.95

3.00

2.70

3.11

Wing area [m2]

18.50

21.47

23.63

27.26

32.19

23.63

28.51

18.50

23.42

Empty weight [kg]

990

1220

777

932

940

872

1090

990

1186

Take-off weight [kg]

1245

Date of first flight

1650

1175

1361

1374

1294

1583

1400

1577

Wing loading [kg/m2]

76.9

49.7

49.9

42.7

54.8

55.5

75.7

67.3

Power loading [kg/hp]

3.67

2.80

3.24

3.62

2.97

3.23

3.11

2.87

259

245

229

245

285

330

331

Max. speed [km/hr]

225

270

Cruise speed [km/hr]

215

220

280

Range [km]

800

Endurance [hr]

2.75

3.00

1.20

3.50

3.25

Ceiling [m]

7100

7168

8266

6558

7015

8937

9400

8540

Climb rate [m/minute]

365.0

254.2

358.8

217.9

305.0

420.7

500.0

677.8

5000
Napier Lion
XI, C=6

6100
ArmstrongSiddeley Jaguar

6100
ArmstrongSiddeley Jaguar

6100
Bristol Jupiter IV

6100
Bristol Jupiter VI

6100
Bristol Jupiter VIIF

6000
ArmstrongSiddeley Jaguar

3050
Rolls-Royce
Kestrel IIS

...to altitude [m]
Engine

HispanoSuiza

560

770
2.75
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D.XI

Power [hp]
CL

300

CD

D.XIII

Grebe

Siskin III

Woodcock

Gamecock

Bulldog

D.XVI

Fury

IV

IV

450
0.219

420
0.154

420
0.173

380
0.169

435
0.190

490
0.142

450
0.144

550
0.127

0.023

0.024

0.025

0.029

0.021

0.031

0.029

0.030

VIIA

When examining the lift and drag coefficient of the aircraft, which have been derived for the maximum speed, engine power, wing area and take-off weight, it appears that the D.XIII has the highest CL and a lower CD than most of the other aircraft. Although the D.XIII is the largest and heaviest plane in the set, its relatively
thick, but smaller wing, the high power of the engine and the apparently good streamlining of the design more than compensated for the weight. Based on the performance figures the lift coefficient of the D.XIII was some 14 to 25 per cent higher and the drag coefficient some 8 to 35 per cent lower than those of its competitors.
The larger weight may have caused a penalty in manoeuvrability however. It is also remarkable, that the Fokker D.XVI, which in many references is sentenced as
“ready for retirement when it appeared” compares reasonably well to the Hawker Fury, which served with the RAF up to 1937.
From this comparison we may conclude that the Fokker D.XIII was some four to five years ahead of its time, and would have been
a better buy for the Dutch Air Department than the old Fokker D.VII’s bought and refurbished. Except when considering the price;
while the Bristol Bulldog allegedly cost 4600 pounds and the Hawker Fury 5400 pounds, Fokker documents show a competitive
price of about 4500 pounds (55% engine, 45% airframe, without machine guns) for 50 aircraft, while a larger number of the “old”
Fokker D.XI (the picture at the right is the Curtiss D-12 powered US Army version of the D.XI, the PW-7, copied from the Fokker
calendar of 1970) had been sold for about 3500 pounds to the Soviet Union and Romania assuming the same distribution between
airframe and engine cost. But that was far more expensive of course than the old D.VII from war surplus stocks with some minor upgrades.
1

It is essential to keep this order: First give the heat treatment, and then only make the hole. If this order is reversed, the tension in the bent surface will deform the cockpit cover.

2

Only when in the final assembly stage I got a copy of the original article in the America Aircraft Modeler magazine [ref. 20], containing a picture of the instrument panel of the D.XIII, which appeared
to be rather more primitive than I have assumed. However, as the D.XIII’s were also used to experiment with new equipment, my solution could still be valid.

3

http://robdebie.home.xs4all.nl/models.htm

4

I should have known better: two points fix a straight line and not a plane.

5

I find it rather unusual, that the N-strut runs from rear-top to forward bottom; this construction always requires a rig to support the struts if no wing it present, as there are no pyramids defining a hard
point.

6

I could not resist including a picture of two racing cars equipped with this 400 hp plus engine in the annex.

7

This museum does not exist any more; it is replaced recently by the National Military Museum in Soesterberg with less room, hence (hopefully) more aircraft in storage, if they have not been destroyed.
Most aircraft are attached to the ceiling, so details cannot be seen anymore. A shame.
8

As explained in the main text, I have not used the custom made biplane assembly jig for the model, as the holes for the cabane styles in upper wing and fuselage were not aligned vertically, when positioning the wings in the jig.
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