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Introduction 
 
 
Dear Readers, 
 
Today is a debut for me: my first foreword for Trainini®. Somewhat unfamiliar, but 
I'm going to do it. In this edition you will also find a news item about me as a new 
member of the editorial team. 
 
September 2023, outside temperatures around 24 degrees Celsius. Not exactly the 
time to hole up in the basement train hobby room. But, nevertheless, we want to 
give you lots of ideas for the active crafting season that will come soon. 
 
One must have ideas! This is what the small series manufacturer NoBa-Modelle has thought and has 
taken up the topic of the “tender,” which has been unsatisfactory for many years. With a new tender 
construction, we want to show how a great unitary tender from DRG times can be constructed. Maybe 
the mass-production manufacturer will jump on this subject? 
 
With our building construction series by Jochen Brüggemann we have now arrived at the last episode. In 
our opinion, it was a very successful project, and we wish all of you a lot of success with the reconstruction 
and, of course, fun with the crafting. 
 
With the book on the history of the Prussian G 10 we present a new publication from the “blue series” of 
the Eisenbahn-Kurier. The author Hans-Jürgen Wenzel shows us the history of this class on a high 
professional level. Volume 1 is presented this month. Volume 2, which continues the history of the 
locomotive type from 1945 onwards, will also follow in a later edition. 
 
As promised, we would also like to present the second part of the book on Diesel railcars from VGB | 
Geramond, which was published one and a half years ago. With the title “Verbrennungstriebwagen der 
Deutschen Reichsbahn – Triebwagen in Leichtbauweise von 1932 bis 1945” (Combustion Railcars of the 
German Reichsbahn – Railcars in Lightweight Construction from 1932 to 1945), the editors received a 
very factful and high-quality book that can be helpful in many ways. 
 
With a visit to the Eisenbahnmuseum Schwarzwald (Black Forest Railway Museum) in Schramberg and 
this year's special exhibition “Small meets big”, we have documented one of the highlights of this year in 
photos and text for you. Our Z gauge is very well staged there with Eckard Jehle's home layout. 
Fortunately, it is permanently available to this museum as an exhibit. In any case, we think that the 
museum, which is run by dedicated model railway enthusiasts, is always worth a visit. 
 
Of course, the seasonal new products of our Z gauge suppliers must not be missing, which we will of 
course also present in detail in this edition. More will certainly follow in the next few weeks, as the exciting 
period of our hobby is only just beginning. 
 
Finally, I had to note with a wink that our editor-in-chief did not present an aircraft model this time, or hid 
it so well that even I did not find it. On that note, I wish you a lot of fun reading, always joy and humour 
as well as a steady hand when modelling. 
  
 
Sin-Z-erely, 
 
Harald Fried 

Harald Fried 
Editor 
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Tinkering for version diversity 
You have to have Ideas! 
 
In Märklin's Z gauge programme, among many tenders, there is also an extremely aged 2'2' T 34, 
which has been the standard for unit locomotives in the range for 51 years. However, its prototype 
only appeared in 1939 together with the class 41 and is therefore not at all suitable for the period 
of the Reichsbahn from 1925 until the outbreak of war. We want to address this shortcoming with 
a tinkering idea. 
 
It seems to make one's hair stand on end: “Thinking in terms of trains” is a frequently emphasised guiding 
principle of our regular supplier Märklin. However, if we look at the new products brochures that appear 
several times a year, the total number of new locomotives and wagons seems to be almost identical. 
 
These striking ratios leave no doubt about the basic level of margins in the individual product sectors that 
a commercial enterprise needs to cover its costs and generate a reasonable profit. 
 

 
In view of this incalculable importance of locomotives in the range, it seems particularly incomprehensible 
that a 51-year-old tender model that has not been reworked or repaired to its advantage is still being 
dragged through the programme today and repeatedly becomes part of steam locomotive novelties. 
 

The picture of box tenders on DRG unit locomotives is far more colourful than manufacturer Märklin would have us believe: Here 41 
032 (with old building boiler) from the Rheine depot presents itself to the photographer in Münster (Westf.) Gbf on 11 April 1968. 
Coupled to it is a riveted 2'2' T 32, which it only received after 1945. Photo: Bernd Kappel, Eisenbahnstiftung 

The photo of box tenders on DRG unit locomotives is far more colourful than manufacturer Märklin would have us believe: here 41 
032 (with old construction boiler) from the Rheine depot was photographed in Münster (Westf.) Gbf on 11 April 1968. Coupled to it is 
a riveted 2'2' T 32, which it only received after 1945. Photo: Bernd Kappel, Eisenbahnstiftung 
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We are talking about the unit tender 2'2' T 34, which first saw the light of day in 1972 as part of class 003 
(item no. 8885). It lacks the coal box elevation that is often mounted on the prototype and, after reworking 
also fine lanterns. The inlay, which was battered almost two decades ago and insufficiently repaired, is 
more reminiscent of roughly hewn pieces of rock than of lumps of hard coal. 
 
Equally serious, however, is the fact that the prototype for this tender did not see the light of day until 
1939. With the exception of the three-axle, riveted tender for the “Steppenpferd” (class 24), Märklin still 
does not have a single one in its construction kit that can be coupled with a standard steam locomotive 
for previous years. 
 

 
And this gap in the programme is not small: the history of the unit locomotive began in 1925 with the 01 
and 02 series, which makes 14 years that cannot be represented. The dilemma also reveals itself when 
looking at the number of series and total numbers of units, because it affects all locomotives with trailing 
tenders up to the appearance of the class 41, which was converted in the current procurement process. 
 
Only for the class 50 (and not offered 23), which also dates to 1939, is there again an offer, which was 
designated as 2'2' T 26. In a nutshell, this means the missing possibility to offer the class 01 parade 
locomotive, its lighter sister class 03 and the heavy class 44 triplet locomotive prototypically with 
“Deutsche Reichsbahn” plates. 
 

The DRG's first new development was still strongly oriented towards Bavarian tenders. The 03 057 of the Dortmunderfeld depot, 
photographed in front of the high bunker of the Cologne depot, was coupled with the 2'2 T 30 on 21 March 1936. It received the tender 
with only one bogie and two rigid axles later, because in its home depot only a 20 m turntable was available. Photo: DLA Darmstadt 
(Bellingrodt), Eisenbahnstiftung 
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Even if the number of Epoch II enthusiasts who are directly affected by the gap in the range as model 
railway enthusiasts may be continuously decreasing and may not justify an injection moulding new 
product on its own, we see a need for action here. 
 
The expected solution is a tender design that stands out from the museum-ready box tender at first 
glance. At the same time, it could use an existing running gear and save development costs here as well 
as take up shape variants for individual design differences with a well thought-out construction that relies 
on exchangeable sliders. 

 
But all this remains a pious appeal, which has not been heard in Göppingen so far, and in parallel must 
also come up against an existing budget. Until then, only self-help can offer a way out, which we would 
like to demonstrate here today with the help of Märklin and small series parts. 
 
First, however, we would like to briefly touch on the development history of the DRG's four-axle box 
tenders up to 1939 in order to make our explanations both clear and comprehensible. 
 
 
Larger box tenders 
 
Important construction principles of box tenders should be explained in advance in order to be able to 
clearly distinguish this type of construction. The central construction element is a rectangular water tank, 
the sheet thickness of which was mainly oriented towards sufficient corrosion resistance. On the inside, 
they were reinforced with transverse trusses. 
 
Perforated plates on them also served as surge plates, i.e., they dampened the water moving when 
starting and braking, but allowed for equalisation and thus an identical level in the entire tank. When the 

In front of the FD 23 (Hamburg - Berlin), the photographer had probably expected a class 05 locomotive, but instead it was 03 038 from 
the Bw Hamburg-Altona that led him on 2 August 1938. Taken between Zernitz and Neustadt (Dosse), its tender 2'2' T 32 of 1926 
design, which we are making a model subject today, is also well featured. Photo: RVM-Filmstelle Berlin (Bellingrodt), 
Eisenbahnstiftung 
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tenders, the term, by the way, comes from the English language, became larger, they were also fitted 
with longitudinal undercarriages to provide the necessary stability.  
 
The ceiling of the water box also forms the floor of the coal box, which was built on top of it. At the front 
of the tender was the coal extraction point, called the shovel plate and placed 500 to 600 mm above the 
driver's cab floor. An uncontrolled falling of the coal was prevented by sluice doors, typical especially for 
Bavarian designs, or facing boards. 
 

41 010 (Mönchengladbach depot) restored in 1950 at the Duisburg Hbf depot, which was closed in 1966. In the meantime, the steam 
locomotive has also given up its tender and received a 2'2' T 32 in exchange. 38 3772 and 42 1507 can be seen in the background. 
Photo: Willi Marotz, Eisenbahnstiftung 
 

The class 43 was also coupled with the tender 2'2' T 32. The drawing in the Merkbuch für Trariebfahrzeuge even marks the outline of 
the two last designs of this tender. Drawing: Deutsche Reichsbahn, DV 939 Tr (Ausgabe März 1962) 
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The water inlets were usually located at the end of a tender. The position (in the middle or on the outside) 
changed in the course of time and development. The height of the DRG's standard tenders was 3,000 
mm above the top of the rails. With regard to water cranes of old national designs, additional emergency 
inlets were required at a height of 2,750 mm above the top of the rails. 
 
The water tank with the mounted coal box rested on a stable frame of long girders, which was made 
torsion-resistant by the buffer beam and cross girders. The cross members were located in the centre of 
the tender and at the level of the pivots, if a bogie was to be found there. Otherwise, there were axle 
bearing cut-outs in the frame cheek. 
 

 
Decisive demands on the running gear were above all the maximum limitation of the total axle base of a 
locomotive (due to the turntable length), the maximum wheelset load (due to superstructure limitations), 
sufficiently large supplies for the chosen boiler of the locomotive, the required load braking and running 
smoothness with regard to the intended maximum speed. 
 
It becomes clear at this point that the development of suitable tenders, which tended to be larger, also 
had to keep pace with that of the DRG unit steam locomotive. Nevertheless, the Special Locomotive 
Committee paid little attention to them. The locomotive factories based their designs very much on the 
Bavarian state railway engines. 
 
Their primary focus was to ensure that the large standard locomotives could also be accommodated on 
the 20-metre turntables that were common at the time. But the focus was not limited to the Bavarian 
wheelset arrangement alone. The lock doors also became the standard for the time being, although not 
unanimously. Likewise, the Bavarian template prevailed in the arrangement of the clothing and tool 
lockers. 
 

The first four-axle unit tender, first designated as the 4 T 30 and later as the 2'2 T 30, still borrowed heavily from Bavarian designs. 
This is clear from the box bogie with an axle base of only 1,800 mm, which is clearly different from the subsequent unit bogie, and 
especially from the rear, fixed axles with only 1,400 mm distance from each other. The short construction and the low water inlet at 
the rear were due to the still common turntables and water cranes from the Länderbahn era. Drawing: 
Deutsche Reichsbahn-Gesellschaft (RZA) 
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Contrary to all the principles customary there, the Prussian constructions were alleged to lack order and 
structure in the storage of clothes and tools. Tools in particular were left lying around in disarray and often 
required a complete clearing out when searching for them. 
 
The first result of the consultations was the unit tender 2'2 T 30, which was delivered with the ten types 
of the 01 and 02 series from 1925. As typical Bavarian features, it had the aforementioned lock doors 
and only one bogie, the rear two were rigidly mounted in the frame. It was only a transitional solution, 
chosen with a view to the 20 m turntables. 
 
 
Bogies and welding technology 
 
Already in the same year, another tender followed, which now had two bogies. It also held 10 t of coal, 
but now already 32 m³ of water. Subsequently, called the 2'2' T 32, it belongs to the type of construction 
that we have made our model topic today. 
 
Unchanged from its short-lived predecessor were the rivet construction and plain bearings of the axles. 
However, its axle base had increased by 950 mm to 5,700 mm, which initially limited its use. Initially, it 
was only coupled with the model locomotives of the 43 and 44 series, which were shorter than the two 
express train series and could therefore still be turned on a 20 m turntable. 
 
The appearance of the coal box in the 1925 design still corresponded to the 2'2 T 30: The ends of its side 
walls were rounded towards the driver's cab side. This already changed with a first revision in 1926 (1926 
design). The side walls of the coal box now ran in a slant towards the driver's cab. 
 

 
While the axle stands and overall length remained identical and the lock doors, which were unpopular 
with the personnel, were retained, a saving of 1.9 t could be made in the weight. With this 2nd design of 
the 2'2' T 32, which was the template for NoBa models, the locomotives 01 012 to 101, 03 001 to 162 as 
well as series machines of the classes 43 (from 43 011) and 44 (from 44 013) were put into service. 
 
Another revision of the tender, which sometimes leads to irritation in the technical literature because of 
its designation “new design 1926” in the instruction books, took place in 1934. Instead of “2nd design 
1926” it would therefore have been more accurate to designate it as “design 1934”. This tender was also 
riveted and equipped with sliding axle bearings. 

 
 

continues on page 12 

Since the 43 and 44 series were shorter than the standard express locomotives, they could be equipped with the longer tender 2'2' T 
32 from the beginning. With the older 1926 design shown here, template for NoBa models, the machines were delivered starting with 
44 013. Drawing: Deutsche Reichsbahn-Gesellschaft (RZA) 
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Photo above: 
01 089 (Bw Hamm P) is a guest at Bw Köln Bbf on 9 August 1931. Besides the missing surface preheater, an indication for a steam 
injector of the Friedmann company, the tender 2'2' T 32 in design 1926 of an older version is noticeable. Photo: DLA Darmstadt 
(Bellingrodt), Eisenbahnstiftung 
 
Photo below: 
03 155 is also coupled unchanged with this unit tender when photographed at Leipzig Hbf West depot on 2 October 1935. Photo: DLA 
Darmstadt (Hubert), Eisenbahnstiftung 
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Photo above: 
On the Cornberg ramp we see 44 1392 (Bw Göttingen Vbf) from DB stock, still equipped with a 2'2' T 32 type tender on 21 April 1961. 
The open water box lid illustrates the central position, the opening lower down the side is an emergency inlet. Photo: Joachim Claus, 
Eisenbahnstiftung 
 
Photo below: 
03 293 rushes through Königsmoor station on the Bremen - Hamburg line as a replacement locomotive on 23 June 1954 with F 33 
"Gambrinus". Her tender at 44 1392 is a 2'2' T 32 of second design 1926. Photo: Walter Hollnagel, Eisenbahnstiftung 
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An external difference was again the coal box. Its side walls were higher and angled inwards at the upper 
edges. Towards the driver's cab, they were pulled through to the front edge. It was coupled for the first 
time with the locomotives 01 102 and 03 163, and was also frequently encountered after the Second 
World War. 
 
In 1936, the 2'2' T 32 underwent its last development leap. In all dimensions and its exterior, it still 
corresponded to the design of 1934, but now it was a welded construction instead of a riveted one. 
 

 
This resulted in a weight saving of 2.4 t, which reduced its unladen mass to 30.2 t. With the same axle 
pressure, its water tank capacity could therefore be increased from 32 to 34 m³, which cannot be read 
from the official designation. 
 
Both the 1934 and 1936 designs had new boards instead of sluice doors at the coal tapping point. This 
was the RZA's reaction to unauthorised conversions by some depots that had simply built such boards 
between the permanently open sluice doors. Only fourteen steam locomotives were delivered with the 
last design of 1936: 03 254 to 261 and 03 270 to 275. 
 
The reason may have been that a new design benefited from the advantages of the welded construction: 
the 2'2' T 34, which was first seen on a locomotive in December 1938 and which formed Märklin's 
template for its tender established in 1972. This was the 41 003, which entered service with this tender 
in 1939. It was followed by the 44 066, soon followed by many hundreds of other machines with this 
tender. 
 
 
 
 

continues on page 14 

The RZA drawing illustrates the features of the unit tender 2'2' T 32 in the older 1926 design. The forward sloping side wall of the coal 
box, like the curved line of the 1925 design and the 2'2 T 30, was due more to an expression of dynamism in the taste of the time than 
to function. As it caused air turbulence and dirty cabs during fast journeys, another modification followed. Drawing: Deutsche 
Reichsbahn-Gesellschaft (RZA) 
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Photo above: 
Unit tenders 2'2' T 32 were not that rare on the German Federal Railway. Also 03 054 (Bw Köln-Deutzerfeld) is shown in April 1955 in 
Oberhausen Hbf. Photo: Reinhard Todt, Eisenbahnstiftung 
 
Photo below: 
Even the 41 293, fitted with new-build boilers, ran with a riveted tender of the 2'2' T 32 type, as recorded on 1 June 1968. Although all 
Class 41 production engines were originally supplied with the 2'2' T 34, they soon had to give it up in exchange to Classes 01 and 03.
Photo: Wolfgang Bügel, Eisenbahnstiftung 
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In the peacetime version it can be recognised by the openwork coal box struts, in wartime deliveries the 
struts were without the cut-out. The front boards were now also standard. The Reichsbahn, on the other 
hand, soon abandoned the sliding axle bearings and opted for roller axle bearings. 
 
A decisive reason for this was that this tender, because of its large water supply, was soon coupled with 
the 01 and 44 series, for whose large boilers it was the first choice. They ensured extensive freedom from 
maintenance and lower running resistance. 
 

 
With the class 01 parade locomotive, it was also more suitable from a running point of view, as the 
maximum permissible speed of the more recent deliveries had been raised to 130 km/h. In the course of 
the war, the Reichsbahn converted both the first deliveries of this tender and the 2'2' T 32 accordingly. 
 
 
The conversion project 
 
NoBa-Modelle's tender body fits very well overall with the Märklin running gear, which can easily be 
removed from a 2'2' T 34. In view of already 51 years of production, it is easy to get hold of a donor model 
on the second-hand market. 
 

Also, because the unit tenders 2'2' T 34 were almost universally equipped with roller axle bearings, the Reichsbahn liked to provide 
them with the express steam locomotives, because this finally eliminated the danger of hot running during high-speed runs. 01 066, 
seen here in Göppingen during Märklin Days 2023, also owes its existence to these circumstances. 
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The fact that we do not simply use the bogies of the small series manufacturer is due to the fact that 
these are designed for the in-house magnetic coupling. They therefore do not fit on a steam locomotive 
model and also do not open up any coupling possibilities for non-converted wagons from Märklin. 
 
A first test reveals some need for adjustment, but this can be judged as manageable. It turns out to be 
just perfect that the Märklin running gear has a circular opening in the middle that is exactly aligned with 
the threaded sleeve in the small series body. The undercarriage and superstructure can be screwed 
together just as easily later as NoBa-Modelle has thought to do with its own complete model. 
 

So, our conversion begins with gluing the brass weight in the coal box. For this we use Uhu All Purpose 
Glue Super, which is a mixture of conventional glue and cyanoacrylate. After gluing, the weight forms the 
substructure of the coal insert. 
 
In order for this to be applied credibly later, however, the pouring cone still needs to be refined somewhat. 
This is done with the help of the “LED Light-Booster” from Uhu, which is also suitable for filling gaps. 
Here, we place some of it in front of the weight in the direction of the removal point and harden this by 
means of UV light. 
 
If we work our way forward layer by layer, nothing will flow, because after the light treatment the mass is 
crystal clear and hard. We also apply some of it to the top. In this way we gradually remove the 
appearance of a rectangular block. The cured UV adhesive is paintable and needs no further treatment 
for the following steps. 
 
 
 
 

continues on page 17 

The first step is to glue the brass weight into the coal box. In order to be able to build a prototypical dumping cone on it, a suitable 
structure is built in front of it and on its surface with the help of the LED-Light Booster from Uhu. 
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Photo above: 
The catches on the running gear for the weight used by Märklin have to give way, as well as the front buffers on the 3D printed housing 
are removed. The working surface of the heater must also be shortened a little with the file. 
 
Photo below: 
Some material also has to be removed from the side so that the tender undercarriage is aligned with the new housing. The standard 
rail clearers on the undercarriage have already been dismantled. 
. 
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Now it's time to adapt the running gear and the superstructure so that both parts can be connected without 
any problems. The front buffers have to be removed from the body of the tender, because the prototype 
only had these when it was converted into a service freight car. On the locomotive side it originally had 
butt plates as well as main and auxiliary coupling irons, which represented a close coupling. 
 
On the Märklin undercarriage, we cut off the four retaining lugs at the top with a sharp tinkering knife, 
which are intended to hold a weight with this manufacturer. The long sides also require material removal 
with the file until the undercarriage fits into the new superstructure. 
 
Too much of a good thing are also the round replicas of the track clearers at the rear end, while the 
system coupling shaft can remain, as it does not interfere and will have to accommodate the coupling 
again later – it just cannot then accommodate a fusible pin from the earlier superstructure. This will 
therefore have to be replaced, as well as the track spaces that find their support on the underside of the 
superstructure. 
 
As soon as this adjustment work is finished, we put the two parts together provisionally, reinsert the four 
axles and do a positioning test with a suitable steam locomotive. The intermediate result proves to be 
good, but the tender cannot swing out freely in curves. This changes when we grind back the tread for 
the staff a little. Repeated tests show when enough material has been removed. 
 
 

 
Then the new construction of track clearers takes place. For this we use a round bar made of polystyrene 
with a diameter of 1 mm (Evergreen, art. no. 500211; distributed by Faller). In the longitudinal line of the 
wheel treads and buffers we create the necessary receptacles at the tender end behind the buffer plank. 
An HSS twist drill in the pin block helps us to do this. 
 

Evergreen round bars are used to create new track scrapers, which are mounted directly on the tender box. A rectangular profile for 
the coupling guide in the shaft is already prepared and only needs to be sanded. After painting, the final assembly and shortening of 
the track scrapers can take place. 
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We cut the round rod generously so that we can shorten it to the correct size later. Since we now have 
the quiver with our PS profiles at hand anyway, we immediately look for a suitable rod to hold the coupling 
guide, the piece of which we first cut off just as generously. 
 
A square profile with an edge length of 1.5 mm each (Evergreen 500153) is suitable. It fits unmachined 
but not yet into the opening of the coupling shaft, because one side has to be sanded oval first, so that 
the coupling body can turn in the curve later. Prepared accordingly, we put this part aside for the very 
last step on our tender. 
 
 
Fine tuning? 
 
What follows can certainly not be described as fine work, but it is decisive for the overall appearance in 
a special way. Our attachment parts are still lacking colour, as is the 3D printed superstructure. The latter 
gets a deep black overall appearance with the injection pen (RAL 9005). 
 
For this we use a PU primer (“Black Primer” SNR-403) from Badger, which also produces the final Photo 
here. After drying, we paint the rail edges with a brush in satin fire red (Oesling Modellbau 81003000). 
 

We already achieve the black colour of the tender superstructure with a primer that is applied by spraying. We use "Black Primer" 
(art. no. SNR-403) from Badger. 
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If you wish – we have refrained from doing this for the time being – you can now apply wet decals with 
new tender inscriptions that you have created yourself or that have been printed by one of the relevant 
suppliers. The same applies to the operating number of the intended locomotive, which can also be 
selected by printing or as an etched plate, depending on the time depicted. 
 
In our case, it has not yet been decided which series the converted tender will be permanently coupled 
to. The final step in the colouring process is the clear varnish sealing, for which we recommend the 
products from Bergswerk. 
 
The degree of gloss should also be adjusted to the locomotive model, which can vary greatly depending 
on the article number and year of production at Märklin. Consequently, this is also a step that remains 
open for the time being in our conversion. 

 
There are also several alternatives for the running wheels of the tender: light or black nickel-plated disc 
wheels, also matched to the locomotive model in front. The prototypes had spoked wheels, which are 
also available in the Märklin assortment, but unfortunately have a high price and are hardly available 
second-hand. 
 
Because there is little to see of them in the chassis, there is definitely an option to continue using existing 
disc wheels and modify them a little. To do this, take a piece of polystyrene plate, drill a hole in the 
diameter of the wheel tread and use it as a template for spray painting. 
 
Since the Oesling lacquer (and also alternative products) have little hold on metal, a suitable primer is 
indicated. A solvent-based primer is the first choice here. In the Weinert range you will find such a primer 
as nitro-acrylic metal primer (2698). After all solvent residues have dried and evaporated, we can continue 
working with the red Oesling lacquer. 

After the described work, the small series superstructure and the Märklin chassis fit together well. Thanks to the opening in the 
chassis, the screw connection from NoBa-Modelle can be used for a permanent hold. 
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At the modeler's request, the undercarriage gains even more depth if it is also painted black and the 
protruding surfaces are then again highlighted in red with a fine brush-over. At the same time this creates 
the impression of light dirt, because a steam locomotive undercarriage does not stay clean for long. 
 
At the end of these finishing touches, we put real coal in the tender's box superstructure. As with the 
crane in the last issue, it comes from Jeweha Modelbouw in extra fine grain. This Belgian supplier has 
various distribution partners, but is mainly present in person at larger trade fairs. 
 
Now the chassis and superstructure can be connected with the screw included in the NoBa model kits 
and we are approaching the final step. Now only the clutch and the pressure spring have to be inserted 
into the shaft and fixed with our PS profile piece. 
 
To prevent it from falling out, we fix it to the bottom of the coupling shaft with a drop of glue. This should 
be thick so that it does not run into the interior and stick to the entire coupling. 
 
The result of our little tinkering is a unit tender from DRG times, which looks considerably better than the 
Märklin fossil and at the same time offers a welcome change behind some unit machines. 
 
Again, we can transfer a piece of railway history to the small scale in an individual way. Who knows when 
the large-scale manufacturer will recognise the potential here and expand its mould construction kit for 
steam locomotives? 

To help our readers understand the constructional differences to the Märklin tender, this top view should help with the comparison. 
You can also see how the dump cone above the brass weight could be reproduced: In the prototype, the rear bottom of the coal box 
was horizontal, only the front one had a slope that hindered the sliding of the coal and was not very popular with the personnel 
because the stoker sometimes had to crawl there. 
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Manufacturer of the donor models: 
https://www.maerklin.de 
https://www.noba-modelle.de 
 
Working materials and tools: 
https://www.bergswerk.de 
https://www.faller.de 
https://www.oesling-modellbau.com 
 
http://www.peter-post-werkzeuge.de 
https://www.uhu.de 
https://weinert-modellbau.de 

Inspired by the prototype photo on page 6, we have had a class 03 steam locomotive pull up with an express train for a photo session. 
This scene, which was not uncommon in DRG times, can still be depicted after 1945: Some express locomotives that did not have this 
tender coupled ex-works even received it later, as can be seen from pictorial evidence in the literature. 
. 
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Build your own structures (part 4) 
Up to the Water Tank 
 
In Part 3 of this series, Jochen Brüggemann described the preliminary calculations and drawings 
for a precise construction of his water tower, before he then turned to the most difficult 
construction stage with the conical base. Today, we continue step by step upwards until the 
finished model, based on the Ottbergen original, is standing in front of us. 
 
By Jochen Brüggemann. In the last episode I described the construction of the truncated cone for the 
base of the water tower. The other elements will follow in this fourth part, but their construction is not the 
end of the story. The already finished part as well as the other parts have “flaws” that should not be 
noticeable. I also had to consider this. 
 
Since all the components in the shapes of a truncated cone, a barrel or a cone would not be seamless to 
make, the plan from the very start was to align all these components during assembly so that their seams 
lay in a vertical line. 

 
I carried out all further steps in such a way that this seam line came to lie with a slight lateral offset on 
the later rear side of the tower, which would not be visible to the viewer. 

Today, the water tower is growing upwards according to the Ottbergen model, until it looks like this picture and is ready to decorate 
the layout.  
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In the prototype, the entry door and the windows of all floors were arranged in four vertical rows, each 
offset by 90°. To simplify matters, I only considered the row above the entrance door and an adjacent 
row of windows. 
 
The wall areas of the designated window and door rows as well as the opposite ones were reinforced on 
the inside with suitably pre-bent PS pieces (PS = polystyrene) that reached just below the upper edge of 
the tower base. This reduced the risk of fracture when making the window and door openings. 
 

 
I also made two round plates from plain PS material to support the circular shape. To do this, I scratched 
circles of the right sizes with a pair of dividers that can be fixed at a desired radius. 
 
The diameters of these stabilising plates were chosen so that one plate formed exactly a base cap (flush 
with the bottom edge of the wall), while the other could be positioned just below the top edge of the 
truncated cone. I matched both plates to the glue tab of the seam and provided them with a central 
opening for better handling. Then they were inserted but not glued yet.  
 
The lower edge of the tower base I sanded on fine sandpaper. A check measurement with a calliper 
gauge showed that the outer diameter of the base at its upper edge corresponded almost exactly to the 
dimension provided in the side plan (see drawings and preliminary calculations in part 3). 
 
 

In the fitting check of the tower base and top, we get a view of the back with the seam lines aligned vertically as mentioned in the 
report. 
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For the cylindrical upper part of the tower, I determined the measurements for the height H and the 
diameter Dt from the side view. For both tower parts to fit on top of each other later, the diameter had to 
be reduced again by twice the material thickness (1.5 mm) of the PS brick embossing plate. 
 

 
With this measurement I calculated the required circumference U of the tower top. Considering the 
alignment of the brick layers, I applied the measurements H and U to a PS brick masonry embossing 
plate, cut it out with a sharp scalpel and rolled it into a cylinder. 
 
I pre-bent a suitable piece of plate as a glue strap and glued half of it to the inside of the wall seam with 
finely dosed thin-bodied plastic glue. After the glue had dried, I coated the other half of the lug with glue 
in the same way and carefully closed the seam, making sure that the brick wall joints fitted exactly. 
 
As with the pedestal, I also made two circular stabilising plates for the upper part, with a central opening 
and recess for the seam glue strap. These plates were also initially only inserted in their intended 
positions (just above the lower edge or just below the upper edge of the part), but not yet glued. A check 
showed that now the upper part of the tower fitted exactly on the lower part of the tower. 
 
The Ottbergen water tower was reinforced with several layers of bricks in the transition from the conical 
lower to the cylindrical upper part. I also copied this brick ring in a simplified form. To do this, I cut two 
strips out of a brick plate: one with three and one with five brick layers, a few millimetres longer than the 
circumference of the upper part of the tower. 
 

The cover plate resting on the top of the tower was later discarded. The pre-assembled circular platform (right) has been prepared 
and is waiting to be installed. It was to be placed above the row of round windows. 
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First, I bent the wider of the two strips into a ring, put it around the bottom of the top of the tower and 
adjusted its length. Spreading a thin layer of plastic glue on the back, I glued this strip in the shape of a 
ring like a cuff to the bottom of the outside of the cylinder, starting at the seam, so that the lower half of 
the ring extended evenly over the bottom edge of the tower part. 
 
While the glue was drying, the ring was secured in its correct position with plastic clips. Then I bent the 
narrower brick strip in the same way, adjusted its length as well and glued it in the middle of the wider 
strip so that a layer of brick remained visible all around the top and bottom of the wider strip. 
 

 
 
After drying, I fixed the lower of the two stabilising plates at the intended place of the tower top with glue 
and expanded the lower edge of the ring slightly conical with fine sandpaper, so that afterwards the tower 
top came to stand evenly on the substructure. 
 
 
Door and windows 
 
In the next step, I marked the positions of the entry door and the windows on both tower parts with a soft 
pencil. For the windows in the conical base, which were rounded at the lintel, I drilled small holes with a 
mini drill and inserted conical cutter, which I widened with a file and scalpel and brought into the intended 
window niche shape. 
 
These, I then lined on the inside of the wall with thin polystyrene strips, which I sanded vertically upwards 
with file and sandpaper until a vertical window position was achieved. For the circular rosette windows in 

This assembly board with guiding lines is used to determine the positions for the twelve circular railing supports as well as the drill 
holes for the four actual load-bearing replicas. 
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the upper part of the tower I drilled small holes with the cone cutter, which I then gradually enlarged with 
larger drills to the intended diameter of 2.5 mm. This was followed by a window outline on paper. 
 
The bottom part inside the entrance door area was reinforced with several layers of PS boards. On the 
outside I marked the position of the entrance door and engraved and sanded with scalpel and file a flat, 
vertical surface in the door format, because the entrance door had to stand vertically and was not 
supposed to protrude over the reinforced tower foundation. 
 
The entrance porch of the model got made from several wall panel sections. This created the rounded 
front at the top (with the actual door opening), two sides tapered at the bottom (so that the front became 
vertical) and a rounded cover made of brick panel. 
 
After assembling and mounting, I painted both wall elements of the water tower and also the window 
niches with slightly diluted acrylic paint. Afterwards I covered the niches with a non-opaque anthracite 
glaze. 
 
With the help of the window outline I drew the window frame edges and the glazing bars according to the 
method described in the excursus of part 2 (see Trainini® 1/2023). In this case, black pigment ink was 
used. The installation also followed the pattern familiar to readers. 
 
A rectangular piece in the shape and size of the entrance door was cut from a very thin scrap of board, 
painted it medium grey and glued it into the prepared tower entrance. This marked another milestone in 
my building project. 
 

This oblique view of the tower with the water tank removed allows a view of two of the four supporting struts (see arrow markings). 
The windowpanes with the drawn frame are also partially visible. 
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I continued with the circular stabilising plates in the base, which were now permanently fixed with plastic 
glue. Beforehand, I had widened the central opening in the base plate to an octagonal shape and made 
a matching octagonal “negative” out of cardboard, which would later serve as a placeholder when 
positioning it on the layout. A centre line with an arrow marks the position of the entrance door. 
 
In the next step, I determined the outer diameter of the circular platform from my side plan. I measured 
the inner radius for the circular platform so that after assembly a gap of about 0.5 mm would remain 
between the tower wall and the circular platform. 
 

The ring-shaped platform I drew on a 
0.5 mm thick PS plate and cut it out 
with a pair of dividers. For the railing, 
a mark for a railing support was made 
every 30° along the outer edge of the 
platform. The railing was made of 0.5 
mm thick round profile. 
 
From a round profile bar, I cut 12 
supports to fix them at marked 
positions on the outer rim of the 
platform with plastic glue. I used the 
same material to make a ring with the 
same outer diameter as a handrail, 
which I glued to the top of the 
supports. 
 
The handrail railing at half the height 
of the handrail was made of slightly 
bent round profile pieces cut to length 
and glued between two handrail 
supports. 
 
A small rectangular recess the same 
width as the access door was made 
on the inside edge of the platform at 
the point that would later be opposite 
the access door. 
 
Finally completed, it was to be held up 
by 12 simplified rests underneath the 
railing supports. Four of them should 
actually have a load-bearing function, 
the other eight are only dummies. 
 
The load-bearing parts were made 
from 0.5 mm thick pins, for which I 
drilled precisely fitting holes in the 
walls of the upper part of the tower. 
These holes had to be offset by 90° 

each and were not allowed to be exactly above a window but were offset 15° laterally from their vertical 
centre. 
 

The door leading into the base was created in the manner described in the article. 
We have already explained the design of the windows in a previous article. 
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Then I applied plastic glue to the lower edge of the outer wall of the upper part of the tower, inside the 
sleeve, and placed it on the pedestal, checked its position and alignment and pressed it on. 
 
Finally, I covered the brick walls of the entire tower with the charcoal glaze. In the upper part I now also 
fixed the upper circular stabilising plate with glue. The upper edge of the tower and the edge area of the 
upper stabilising plate were then given a covering charcoal-coloured coat of paint before the work on the 
water tank was to follow.  
 
 
The water tank 
 
The construction of the water tank began with the production of its lower part, which tapers downwards 
in the side view. I used a smooth 0.3 mm thick PS sheet as material. I took the dimensions for the radii 
R1 and R2 from the side view; the reference point here was the intersection point S2. 
 
Due to the low material thickness of the PS plate, I did not correct the radii R1 and R2 by the plate 
thickness. Using the method described above, I also calculated the angle � for the desired segment.  
 

The determined values were then transferred to the plate and the drawn ring segment was separated by 
scoring with a pair of dividers and cutting with a scalpel. Carefully and evenly bent into a conical shape 

This oblique view from the later rear side also shows the seam lines. The water tank is almost ready for mounting except for its roof. 
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by hand, this ring segment became a truncated cone whose seam I could glue together on the inside with 
a strap.  
 
Inside, I stabilised the truncated cone at its narrower end, the later water tank base, by gluing in a 
precisely fitting circular plate and sanded it flat with fine sandpaper to create a level bearing seating 
surface. 
 
The barrel-shaped upper part of the water tank was also made of 0.3 mm thick PS material. The diameter 
Dt of the upper part was measured and taken from the diameter of the lower part at its later upper edge. 
 

The water tank has also received a ventilation assembly on the roof. Without the tower pedestal, however, this component would 
hardly reveal its function right away. 
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From the side elevation I determined the height H of the upper part of the tank, whereby I added a small 
amount to consider that the upper edge of the tank would later be covered by the roof overhang. 
 
From the 0.3 mm thick polystyrene sheet I 
cut out a rectangle with the dimensions  
H * U and carefully bent it with my hands 
into a barrel-shaped hollow body. I closed 
the seam on the inside of the shell with a 
glue strap. 
 
From the panel I cut two equal, circular 
plates whose diameter corresponded to the 
inner diameter of the barrel. One of these 
plates I glued into the lower end of the shell 
to stabilise it. The other plate I put aside for 
the roof construction. 
 
Originally, I wanted to fix the water tank with 
an angle profile on the tower. But as this 
would have changed the proportions of the 
structure to its disadvantage, I decided 
against it and placed it directly on the 
stabilising plate of the tower cylinder. A test 
confirmed the horizontal position of the 
upper edge of the water tank and the 
vertical course of the shell. 
 
To finish this step, I painted the outside of 
the water tank with a medium grey acrylic 
paint and imitated with dark brown paint 
rust stains and rust flows in some spots. 
Finally, I also covered the water tank with 
the charcoal-coloured glaze. 
 
 
The roof as a capstone 
 
The cone-shaped roof of the water tower 
was also made from the 0.3 m thick building 
panel. The necessary dimensions R3 
(radius of the shell) and Dk (diameter of the 
cone bottom) could again be taken from the 
side plan. 
 
This enabled me to calculate the circum-
ference of the cone's surface U3 and the 
circumference of the cone at the lower edge 
Uk and then also to determine the angle � 
of the desired circular segment. 
 

This is how the water tower looks after the assembly of the water tank. Other 
parts are still missing. 
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Since the edge of the roof was not to be flush with the upper edge of the water tank, but had to protrude 
evenly, an overhang of 2 mm had to be added to the shell radius R3 when drawing the circle on the PS 
plate. The angle � was also drawn into the circle. 
 
Again, I scribed out the surface with a recess compass and drilled a hole exactly in the centre with a 1 
mm thin drill bit, which made it possible to reduce unwanted stresses and cracks later when bending the 
cone shell. 
 
Then I cut out the wedge-shaped segment (360° - �) on the drawn lines with a sharp scalpel. I shaped 
the remaining part of the circle into a cone and fixed the seam with a glue strap, leaving the later roof 
overhang free. Here the seam was only closed with glue. 
 

A small central hole was drilled in the previously 
prefabricated circular plate (from the previous 
step in the construction of the water tank). Then I 
glued it into the roof construction from below to 
stabilise it so that the roof overlapped evenly. The 
test on the water tank revealed that the roof was 
lying straight. 
 
Next, using 1.0 mm wide Evergreen profiles with 
a semicircular cross-section. I pre-bent a circular 
piece on a cutting plate, so it was slightly longer 
than the circumference of the roof. Finally, I glued 
it on as a gutter, starting at the seam. 
 
Before fixing its end, I shortened the profile to the 
appropriate length so that a flush gluing was 
possible. Finally, the roof and the round side of the 
gutter got a coat of black and dark grey acrylic 
paint, respectively. 
 
I simplified the ventilation construction on the 
conical roof a bit compared to the prototype. I took 
the height and the diameter of the octagonal 
structure from my side plan. On a 0.3 mm thick 
piece of board, I drew a strip, the width of which 
corresponded to the height of the superstructure 
without the roof. 
 
Then I carefully carved parallel stripes into this 
strip with a scalpel to indicate the slats. I handled 
the diameter of the superstructure as if it were the 
diameter of a circle, calculated the circumference 
of the circle and divided it by 8. I rounded off the 
result to half a millimetre and used it as the width 
of a single side surface of the superstructure. 
 
At the distance thus determined, I scored the strip 
vertically, cut it out and shortened it to the total 
length of the eight side faces. The vertical scores 
were my kinks for the octagon, which was closed 
at the seam with plastic glue. 

 

On the finished water tower, which had also already received its 
patina, the door on the platform can also be seen from this 
viewpoint, from which the maintenance staff exited after using the 
stairwell in the base. 
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For the roof, I scribed a circle with a pair of dividers of the same material, with a slightly larger diameter 
than the octagon of the tower bonnet. In the centre of the circle, I drilled a hole with the diameter of a pin 
and squeezed the surface of the circle to form a flat cone. 
 
A wooden block with a hole smaller than the diameter of the circle and a slightly conical brush handle 
served as stamp to apply pressure. I stuck a suitable pinpoint into the formed cone from below, secured 
it with some plastic glue and glued the roof onto the ventilation unit. After drying, I mounted the ventilation 
unit on the roof of the water tank. Now the ventilation unit got a coat of black acrylic paint as well. 
 
 
Setting up platform and roof access ladder 
 
The next step was to assemble the circular platform. Into each of the pre-drilled holes in the top of the 
tower I inserted a pin cut to length so that they protruded horizontally and at exactly the same distance 
(4.5 mm) on the outside and secured them with plastic glue on the inside of the tower. 
 
From a 0.5 mm thick round profile bar I cut eight dummy pieces of the same length (4.5 mm). I coated 
the protruding ends of the pins with plastic glue and placed the finished circular platform on it from above. 

From this perspective, other parts described in the construction report can be seen: the downpipe, the access ladder to the roof and 
the water level indicator. 
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I aligned it so that the seam of the railing faced backwards (the direction of the seams of all tower parts), 
the gap between tower and circular platform was even everywhere and each of the pins came to rest 
exactly under a railing post. 
 
After the glue had dried, I turned the tower upside down and reinforced the four glued joints with super 
glue. After this had also set, I glued the round profile pieces that don't carry weight with plastic glue to the 
underside of the circular platform, with one end touching the tower wall and the other end pointing towards 
a railing post. Finally, the complete circular platform with railing and supports also received a dark grey 
acrylic coating.  
 
From a very thin piece of leftover panel, I made a small door that closes the access from the upper part 
of the tower to the circular platform. It was painted in medium grey and glued to the outside of the tower, 
opposite the recess in the circular platform. From the small remainder of an etched ladder, I formed an 
access ladder, which I glued as a connection from the lower edge of the access door to the recess in the 
circular platform. 
 

Next, I coated the bottom of the water tank 
with Noch grass glue and glued it, again 
with the seam side facing backwards, to the 
centre of the stabilising plate of the upper 
part of the tower. 
 
In the original, a ladder made it possible to 
climb from the circular platform up to the 
roof of the water tank. This ladder was 
supported by two metal rails arranged in a 
ring. The upper rail was attached to the 
water tank below the roof, the lower rail to 
the upper part of the tower at the height of 
the circular platform. In this manner the 
ladder could be rotated almost all around 
the water tank. 
 
In a simplified way, I made the ladder out of 
0.5 mm wire scraps and an etched ladder by 
making the lateral supporting elements out 
of wire and fixing the ladder in between with 
superglue. The finished ladder was 
attached to the tower with BUSCH grass 
glue. 
 
From the gutter a downpipe ran vertically 
along the water tank, which then 
disappeared diagonally at the top of the 
tower through the outer wall into the interior 
of the tower. I copied this with a 0.5 mm 
thick round profile, painted it dark grey and 
placed it according to the original. 
 

The water tower in Ottbergen had, as usual in the steam locomotive era, a water level indicator that could 
be read from the outside. This was controlled by a float on the water surface, which was connected to 
the indicator via a rope through a small opening in the roof and via several guide rollers. This allowed it 
to move vertically in front of the large scale. 
 

The water tower is located on the layout and has been integrated into its 
surroundings. 
 






































































