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Introduction 
 
 
Dear Readers, 
 
In this edition, we take a leap back to the late 1950s: around ten years after the 
Second World War, Eu-ropean states, including Germany as a founding member of 
the European Communities, were moving closer together. 
 
The consensual view that only the overcoming of nationalism and close economic 
cooperation with the dismantling of borders could guarantee lasting peace was a 
milestone in the history of the Occident. In this context, against the backdrop of the 
war in Ukraine, which is entering its third month, the current edition also has a symbolic character. 
 
European consolidation was also evident on the railways. In 1954, the state railways of Belgium 
(NMBS/SNCB), the Netherlands (NS), Germany (DB), France (SNCF), Italy (FS), Luxembourg (CFL) and 
Switzerland (SBB/CFF/FFS) founded the Trans-Europ-Express Commission based in The Hague. 
 
After almost three years of preparation, they started cross-border TEE traffic between the major me-
tropolises on 2 June 1957. The two matching articles in this edition are also symbolic of peaceful and 
international cooperation. 
 
Our Japanese reader Yuji Kuwabara shows us today his impressive self-built models of the Italian TEE 
contribution in the form of the railcar ALn 442/448 and the Dutch-Swiss contribution DE IV / RAm TEE. 
The older of the two projects dates back to 2007, but has lost none of its fascination. 
 
If you like it and now feel the desire to build your own models, you will find what you are looking for with 
regard to the SBB diesel multiple unit at NoBa-Modelle. The four-part unit is particularly inspiring as a 
DCC digital sound model, which was presented to us for a test and at the same time commemorates 175 
years of railways in Switzerland. 
 
We took the many functions as an opportunity to produce a video about it and to open our own Youtube 
channel in order to be able to convey to you what photos alone cannot do. We hope that you will also like 
this channel. Like the magazine, it should remain non-commercial and independent, but for that very 
reason it should appeal to as many people as possible and inspire them for Z gauge. 
 
The book recommendations in this edition also fit the chosen overall theme and let us look back into the 
past up to seventy years, to a time when the world still seemed to be in good shape. But let's remain 
confident and create our own little world. 
 
To ensure that this succeeds without any problems, we have prepared interesting facts about almost all 
types of adhesives for you. After all, there is no way around it in model making. The first of two planned 
parts deals with their history, composition and application. We hope you enjoy this issue! 
 
 
Sin-Z-erely, 
 
Holger Späing 

Holger Späing 
Editor-in-chief 
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Cover photo: 
SBB's RAm TEE was only on German tracks for a few 
years. Here, the train with the road number 502 
control car ahead as TEE Bavaria on its way to its 
destination Munich Hbf. 
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Digital RAm TEE from NoBa-Modelle 
Diesel Multiple Unit for Two Nations 
 
Only the Netherlands and Switzerland followed the common idea of the founding fathers and 
jointly developed a diesel multiple unit for international TEE traffic. In 1957 it went into service as 
the DE IV of the NS and RAm TEE of the SBB. It was also to become a classic as a miniature, 
which, thanks to NoBa models, has now also found its way to Z gauge. We have tested the 3D 
printed construction as a digitised finished model. 
 
Only the Nederlandse Spoorwegen (NS) and the Swiss Federal Railways (SBB) followed the idea of 
jointly developing and procuring a diesel multiple unit for TEE traffic. All the other railway administrations 
involved went their own ways, each in a highly different way. 
 
The joint project of NS and SBB resulted in five diesel multiple units, three of which went to the 
Netherlands and were classified there as DE IV with the fleet numbers 1001 to 1003. The two units 
destined for the SBB were designated RAm TEE, later TEE I, and were given the fleet numbers 501 and 
502. However, all five were based in Zurich. 

 
Each train consisted of four parts: a six-axle power car, two four-axle centre cars and a control (driving) 
trailer with four axles. One of the two middle cars was designed as a half dining car and also had a large 
passenger compartment. 
 

In July 1973, the last year of operation for the Dutch-Swiss diesel multiple units is already progressing as one of the four remaining 
trains presents itself for a photo in Mulhouse (France) as TEE Edelweiss (Amsterdam - Luxembourg - Strasbourg - Zurich) apparently 
entering the station. Photo: Joachim Lutz (CC-BY-SA-4.0) 
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The Dutch company Werkspoor in Utrecht was responsible for the power cars. They were given a 
characteristic head shape based on designs by Elsebeth van Blerkom. This is the reason why they did 
not want to fit into the usual image of Swiss rail vehicles. 
 
Two diesel engines RUHB 1616 from Werkspoor (1,000 hp each), as they were also installed in the three-
car diesel multiple units Plan U of the NS, provided the necessary power. They powered a DC generator 
that supplied the four electric drive motors. 
 
The on-board power supply (with air-conditioning and kitchen) as well as the auxiliary operations of the 
train (including the braking system) were supplied by a V8 auxiliary diesel engine, which powered a three-
phase generator. The design of the auxiliary diesel engine corresponded to a half-sized main engine. 

 
Since the diesel-electric drive resulted in a high mass, two carrying axles were required to be able to 
keep the axle load below 20 tonnes (result: 19 t). This carrying axle sat centrally in each of the three-axle 
bogies, which is why the axle formula of the machine car is (A1A)' (A1A)'. The maximum permissible 
speed was set at 140 km/h for all TEE multiple units. 
 
The intermediate and driving trailers were built in Switzerland, SIG was the executing company here. 
Their low construction was based on the contemporary EW I and EW II unit coaches of the SBB, and, 
therefore, had a very typical Swiss appearance. This continued up to the aluminium double revolving 
doors, which those also had of similar design.  
 
For the driving trailers, however, the head shape of the power cars was adopted in order to give the entire 
train a uniform appearance. For this reason, the power car and the coaches were of the same height so 
as not to jeopardise the unified appearance of the train. 
 
 
 

On 14 June 1966, a set of RAm / DE IV as TEE "Arbalete" (Zurich - Paris) with driving trailer ahead at Culmont-Chalindrey (France). 
Photo: Brian Stephenson (PD Switzerland) 
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The electrical equipment of the vehicles came from Brown, Boveri & Cie. Automatic Scharfenberg 
couplings at the ends of the trains also made it possible to run in double traction, although this was hardly 
ever used. The vehicle parts were connected to each other with a special Dutch-type coupling. 
 
 
The interior 
 
The TEE Commission also agreed on the equipment features and comfort of the trains to be used. NS 
and SBB also adhered to this. A workplace for the on-board mechanic, the luggage compartment, and 
the customs and train driver's compartments were located in the power car head, as was a staff lavatory. 
 
In the adjoining compartment car, up to 54 passengers were accommodated in nine compartments with 
six seats each. The dining car with the lettering “TRANS EUROP EXPRESS” on the long sides above 
the windows offered seating for 32 guests at eight tables, a large area for 18 passengers followed. 
 

 
The driving trailer was designed entirely as a large-capacity coach. The 2+1 seating arrangement with 
seats aligned in groups could accommodate 42 passengers. Between the large capacity area and the 
driver's cab there was also a small rest area for the on-board mechanic. 
 
A special feature of the trains were the off-centre transitions between the carriages. A blind could be 
raised and lowered between the double panes of the compartment windows by means of a hand crank. 
Also remembered by many people are the small white windows next to the boarding doors, which formed 
an illuminated train destination sign. 

 
continues on page 9 

After the stop, the set shown on page 5 also allows a view of the driving trailer, which in addition to a large compartment also housed 
a recreation room for the on-board mechanic. Photo: Joachim Lutz (CC-BY-SA-4.0) 
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View of the entrance of a coach in November 1969: You can see the illuminated train destination sign housed in a window, the off-
centre passage to the neighbouring coach and also that the opposite entrance door used to be offset. Photo: Nederlandse Spoorwegen 
/ Het Utrechts Archief; catalogue no. 153476 (CC0 1.0) 
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The colour design of the multiple units had been agreed in the TEE Commission and was binding. 
Nevertheless, the rules offered some design leeway. For example, NS and SBB did not use metal trim. 
The operator's abbreviation and fleet number were only found as small inscriptions on the sides of the 
power cars. 
 
The red belly band was pulled up at an angle at the ends and enclosed the entire forehead as a coloured 
area. While the red corresponded to the TEE colour RAL 3004 purple, the beige of the window bands did 
not follow this colour scheme. This also explains why it looks lighter in many photographs than the colour 
RAL 1001 Beige chosen by the Bundesbahn. 
 
 
Operational use and the final days 
 
The five DE IV and RAm trains ran from 1957 to 1964 in a four-day rotation as TEE “Edelweiss”, “Etoile 
du Nord”, and “Oiseau Bleu” between Zurich, Amsterdam, Paris, and Brussels. In 1964, the “Arbalète” 
was added, which was in the train schedule until 27 September 1969. 
 
One day later, this was replaced by “Bavaria”, which ran the diesel multiple units from Zurich to Munich 
Hbf. But, this came to an abrupt end after SBB's RAm Tee 501 derailed on the Allgäubahn near AItrang 
on the evening of 9 February 1971, causing a serious accident. 
 
The engine driver of an oncoming rail bus realised the danger too late in the dark and collided with it. As 
a result, 28 people lost their lives and 42 others were injured, some seriously. This accident was to go 
down in the history books as the most serious train accident of the TEE operating era. 
 

In September 1979, Ontario Northern 1982 is still in its original configuration, photographed in Toronto with the “Spadina Yard” 
marshalling yard and holding sidings in the background. A short time later, the failure-prone powerhead was to be replaced by an 
EMD F7P diesel locomotive. Photo: Marty Bernard (Collection Roger Puta) 
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The four remaining multiple units resumed service a week later, but no longer on DB tracks. They were 
now only allowed to operate the “Edelweiss” link. But they were finally taken out of service on 25 May 
1974. 
 
While the German VT 115 found other uses in Intercity and regular service, the star of the Dutch-Swiss 
representative seemed to have finally sunk after less than 30 years of service. 
 
But finally, the Canadian railway company Ontario Northland Railways (ONR) acquired the four trains 
and had them shipped across the Atlantic. From 1977 to 1992, they were in service in Canada as 
“Northlanders” from Toronto to Timmins. Their service ended exactly 21 years to the day after the Aitrang 
disaster on 9 February 1992. 
 
The failure-prone power cars had already been replaced by locomotives (EMD FP7) in 1979 and 
scrapped. However, the remaining coaches had also passed their heyday in the meantime, but, 
nevertheless, remained in service for a good ten years. 
 
In 1996, the TEE Classics association acquired eight remaining coaches for a symbolic Canadian dollar 
and, with sponsorship, brought five of them back to Europe. In 2004, they were taken over by the Stichting 
TEE Nederland and the exterior was partially restored and rebuilt to bring them closer to their original 
condition. 
 
After years of storage and severe vandalism, they were handed over to the Nederlands Transport 
Museum in 2021. The remaining four vehicles are now being restored there (not operational) to their 
original condition. 
 

 

As TEE "Bavaria", RAm TEE and DE IV also ran on German tracks for a few years. This is shown here in 1:220 scale with the train 
from NoBa-Modelle. 
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Converted into scale 1:220 
 
For Märklin friends, the NS and SBB communal multiple unit train is a classic. Although friends of the 
brand had to wait a whole eight years after the start of TEE traffic, in 1965 the market-leading 
manufacturer surprised them with a truly innovative model. It was the first to receive a plastic housing 
and a heavy chassis made of zinc die-cast from the company in Göppingen. 
 
Even the wiper switching and the interior lighting were innovative solutions for the time. However, this 
also led to a noticeably expensive price, which greatly limited the number of customers. Sales may also 
have been hampered by the fact that this TEE multiple unit did not run to Germany when it was launched 
and was therefore not very familiar to customers. 

 
Nevertheless, it remained in the product range for five years and in the meantime also reached the 
Bavarian capital of Munich. In 1971 Märklin sent a technically and visually simplified successor on the 
market, which finally made this multiple unit a classic as a model and was able to hold its own in the 
programme until 1989. 
 

This history has also made the four-part 
single unit, which in H0 gauge was always 
listed as a three-part plus extension car, a 
desired model for many Zetties. 
 
However, since the diesel multiple unit did 
not immediately take off, even in 1:87 
scale, and first had to develop into a 
classic, a Märklin adaptation for Z scale 
seems very unlikely to us. 
 
Traditionally, multiple units are less flexible 
for the model railroader than locomotive-
hauled trains and are therefore more 
difficult to sell, especially since a high 
purchase price has to be paid all at once. 
 
For the manufacturer, the RAm TEE also 
means a high economic risk: different 
moulds are already required for the 
superstructures, and different window 
inserts and bogies have to be added. 
 
The costs incurred for this are unlikely to 
be amortised with a model that only 

rudimentarily touches on the core market of Germany with regard to the original. 
 

Data and dimensions of the RAm TEE of the SBB: 
 
 Vorbild 1:220 Model 
 
Length over couplers (LüK) 98.060 mm 445,7 mm 463,4 mm* 
Length main drive unit 23.900 mm 108,6 mm 108,8 mm 
 
Largest width  2.840 mm  12,9 mm  14,4 mm 
Height above railhead  4.210 mm 15.875 mm  72,3 mm
  71,8 mm 
Wagen 18.300 mm  83,2 mm  85,5 mm 
 
Distance between drive axle 
Rotation points on control car  4.500 mm  20,5 mm  19,8 mm 
Wagons   2.700 mm  12,3 mm  9,5 mm  
 
Diameter driving/running wheels 
on control car  1.040 mm  4,7 mm  3,9 mm 
Waoons  940 mm  4,3 mm  3,9 mm 
 
Empty weight  228,8 t  ---    97 g 
 
Design (A1A)‘ (A1A)‘ + 2‘ 2‘ + 2‘ 2‘+ 2‘ 2‘ 
Maximum speed 140 km/h 
Power 1.472 kW / 2.000 PS 
 
Years built 1956/57 
Number produced (DB) 5 
Date of retirement  1977 
 
* Dimensional deviation due to the distances between the wagon connections 
(per 6,7 mm) 

The four-part small series model is shown here in the style of a Märklin product illustration and conveys a largely cohesive train image 
despite excessively large car spacing. 
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Thus, the template proved to be suitable for implementation by a small-series manufacturer. But here, 
too, the costs are not to be neglected if the production volume is not to be limited to five units. 
 
NoBa-Modelle found a suitable approach to combine an attractive appearance with affordable technology 
in 2021. In the meantime, a finished model is also available, as we were allowed to test. It can also be 
easily digitised with D+H products thanks to suitable files for operating sounds, which in this case was 
done by Z-Doktor Modellbau. 

 
Thus, it is worthwhile to shed light on the strengths and weaknesses of the miniature and to work out the 
pioneering achievement that has ensured an exceptionally good response on the market in this case. We 
are confident and convinced that there are many more people interested in this multiple unit who have 
so far hesitated due to a lack of their own experience. Our test report is primarily intended for these 
readers. 
 
 
Design and scale 
 
At NoBa-Modelle, the housings of Z gauge models are always designed in a CAD programme and then 
produced using 3D printing. For about two years now, the housings of locomotive and rail car models 
with their many details have (almost) only been output using the material resin. 
 
This has resulted in an enormous gain in quality in the reproduction of fine features and also leads to 
much smoother surfaces, which can also positively influence the chosen print template. This development 
and newly added printers of even better output quality have led to great and joyful surprises in the five 
years of existence. 
 
NoBa-Modelle has long since become a small-series manufacturer that is indispensable in the field of 
locomotive and train models. The duo from Aichtal has found a gap in the market in building on low-priced 
shorty bogies from Rokuhan and thus keeping the purchase price affordable. 
 
The desire of many customers not to buy a kit, but a ready-to-run gem, has finally led to the creation of a 
suitable range of ready-to-run models. Therefore, products with the addition “RF” to the article number 
usually follow the new shaped blanks: The “R” indicates the material resin, the “F” a finished model. 
 

Whereas, Märklin had once still shortened its H0 gauge model and supplied it in a three-part basic pack, the small series delivery for 
the 1:220 scale includes all four vehicle parts in scale length of motor and intermediate/end coaches. 
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Norbert and Barbara Heller can therefore make a suitable offer to price-conscious model railway fans, as 
well as perfectionists without their own passion for handicrafts, which has led to a rapid growth and great 
popularity. 
 
The next stage of evolution, with which we now arrive at the train available for testing, is an own chassis 
made of PLA, which is cheaper to produce than with resin. In order to be able to power it, shorty 
undercarriages are used as before, but in this case they are disassembled into individual components 
and installed. 

 
They are given sufficient weight by screwed brass weights in the form of thicker metal sheets. Threaded 
bushings are pressed into the resin housings so that they can be connected to the self-designed bogies. 
This technique guarantees that the trains, even in four parts, are within an acceptable price range and 
do not demand too many compromises. 
 
Our dimensional table shows how well all those prototype specifications that can be influenced by the 
designer have been adhered to. Measurable deviations that cannot be attributed to the usual measuring 
tolerances only concern the dimensions that are determined by the Rokuhan parts. These are, apart from 
the bogies of the intermediate and driving trailer, mainly width and height. 
 
The diesel multiple unit (art. no. 5214RF) has not lost its proportions and its harmonious overall 
appearance because only the calliper revealed the facts. The compromise that was made and intended 
can therefore be considered a success. 
 

The head shape, which cannot be described as typical for Switzerland, has been convincingly realised by NoBa models. The same 
applies to the structures of the side walls and the top with fan and exhaust openings. 
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Only the overall length, which is almost 2 centimetres too long, cannot be ignored. This is due to the 
necessary space between the individual carriages for cornering, which NoBa-Modelle has tried to hide 
well with tapered transition replicas. We measured the distance between the carriages at 6.7 mm each, 
which, multiplied three times, explains the aforementioned deviation.  

 
We consider a narrower coupling distance possible and worth testing. With verifiable operational safety, 
if necessary, with restriction to a minimum radius to be defined, a product modification would certainly be 
possible. The mechanical connection of the coaches is done by magnetic couplings in a self-designed 
guide with a shaft that can potentially be shortened. 
 
Electrically, two units are always permanently coupled in the digital model we have. The decoder is 
located in the motor coach without drive; the drive is in the compartment coach. In the second half of the 
train, the dining car (drive) and the control car (control) work together in the same way. 
 
We were particularly attracted by the clean painting in the correct colour tones, which is especially evident 
in the lighter beige of the window bands. As the moulds have been perfectly realised and also take into 
account special features such as the noticeable passenger boarding doors, side window frames or the 
train destination displays in windows (illuminated in the prototype), all this has also been highlighted and 
attractively set off with a brush or drawing pen. 
 
The window panes have been reproduced with Micro Kristal Klear and also leave a pleasing impression. 
The sparse inscriptions of the original have not been forgotten. The test model is labelled as RAm 502 of 
the SBB and was used in the train of the TEE Edelweiss. For this purpose, decals were used, that were 
applied wet and sealed with clear varnish. 
 
 

The comparison of the two sides of the control (driving) trailer shows that NoBa-Modelle has correctly taken into account the offset 
of the entrance doors opposite each other at the same end. If you are considering building your own car on the basis of the non-
powered Atlas model, assemble this car from the compartment and motor car and accept a prototype error at this point. 
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A look at the technology used 

The power car has bogie covers constructed by NoBa-Modelle according to the prototype, which have 
current pickup plates inside. Parts from Shorty bogies were used for this solution, including the axles with 
the wheels. 
 
The two middle cars each received a driven Shorty part and on the opposite side the drive-less Rokuhan-
Shorty bogie with current pickup plates from the axle tips. The driving trailer received two of these bogies. 
 
In order to realise prototypical lighting with top and tail lights, the train received a small circuit board at 
each end with two two-colour LEDs (warm white / red) of the SMD type 0605 as well as an SMD light 
diode 0402 warm white for the upper top light. The interior lighting was realised with carriage lights from 
the existing stock, whereby their manufacturer could no longer be determined. 
 

Z-Doktor Modellbau made sure that the intended decoders from Doehler + Haass (D+H) were installed 
and control the light circuit boards. Since then, a sound decoder SD-10A with loudspeaker has been 
working in the motor coach, while a DH-05C controls the second half of the train with separate drive in 
the driving trailer. Both are set to address 43 and adhere to the internationally used DCC protocol. 
 
 
 
 
 

The dining car with the TEE lettering also matches its prototype very well. The train destination indicator next to the entrance door, 
which is not illuminated in the model, is also correctly produced. 
 

The motor coach received self-designed bogies with current pickup, which also make use of parts from Rokuhan Shorty bogies in 
their interior. 
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We controlled it with 128 speed steps via the control centre. 12 functions were set up on our specimen 
and gave the tester great pleasure during the test and measurement runs: 
 
Function number  Description 
 
F0    Direction-dependent peak and end signal on/off 
F1    Engine and driving noise on/off 
F2    Interior lighting on/off 
 
F4    Shunting mode (half speed / full control range) 
 
F9    Short whistle 
F10    Bell (important for the variant as “Northlander”) 
F11    Long whistle  
F12    Door closing sound 
F13    Brake squeak (arbitrarily triggered) 
F14    Curve squeak on/off 
F15    Coupling and uncoupling noise (in the event of use as a double set) 
F16    Conductor's whistle 
 
In order to demonstrate digital 
operation with this model and its light 
and sound functions to our readers, 
we have created a video of just under 
eight minutes, which is available on 
our Trainini TV channel.  
 
Even if the Rokuhan Shorty bogies 
are not known as “driving miracles,” 
with the right control they can be 
given impressive characteristics. 
 
Even when selecting speed level 1, 
the four-part train slowly starts to 
move. Converted to the large 
prototype, we determine a starting 
speed of 0.7 km/h! 
 
At speed level 4, the train is also safe 
enough to travel on turnout sections, 
with a converted walking speed of 6.1 
km/h. 
 
The train reaches the top speed of the 
prototype. The top speed of the 
prototype is reached between speed step 79 (139.4 km/h) and 80 (144.1 km/h). 
 
In the highest speed step, the RAm TEE even surpasses modern high-speed traffic with the equivalent 
of 392.6 km/h. This would be a good starting point. Here an approach would be to adjust the factory CV 
settings optionally and to limit the maximum speed in the decoder to a value close to the prototype. 

In order to be able to test the model with all functions, we first have to create it on 
the control centre and store them all there. The function F3 is not assigned in this 
model and must still be deleted from the basic configuration offered. 
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Considering the current consumption to be expected for the decoder controls and two working motors, 
the model is surprisingly economical. At speed level 80, i.e., the prototype speed, just 20 mA current flow, 
at full speed 32 mA. Light and sound functions were also activated for both measurements. 
 
 
Final overall assessment 
 
To formulate our final conclusion in a single sentence, we can only state that the Dutch-Swiss TEE diesel 
multiple unit has made a lasting impression on us! It offers the viewer an appealing and coherent image 
and, at least as a digital model, has very cultivated driving characteristics. 
 

One of the two drives is in the compartment car, the other, by the way, in the dining car. So, it kept the driven and unaltered chassis 
of a Rokuhan shorty on the left side. On the right, a non-powered bogie of this donor chassis is installed. The dining car and driving 
trailer were equipped in the same way. 

On a model railway layout, the RAm TEE is definitely an enhancement. And it also fits well on lines based exclusively on German 
models. 
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All four housings have been correctly reproduced, including their important details, and also printed. The 
painting was done cleanly in correct colours, also the inscriptions are on a usual small series level. Due 
to their reproduction technique, they only lose out to Märklin's high skill. 
 
From our point of view, the manufacturer NoBa-Modelle has assessed the market correctly when they 
looked for a way to realise the often-mentioned desired model in such a way that the purchase price is 
limited to such an extent that a considerable part of the interested customers would not already be 
excluded from it. 
 
Based on the analogue scope of delivery of the finished model (5214RF), the result was an offer that 
could remain noticeably below the price that would be expected for a large-scale production. Only this 
makes it possible to exploit the existing market potential, as fully as possible. Incidentally, the train is also 
available in an adapted form as a “Northlander” under item number 5215RF. 

 
In view of this implementation, which is balanced in every respect and which we see confirmed in the 
noticeable market response, we nominate the RAm TEE 502 (5214RF) diesel multiple unit from NoBa-
Modelle for the new releases of 2022 in the locomotive category.  

Manufacturer of the basic model: 
https://www.noba-modelle.de 
 
Decoder supplier  
https://doehler-haass.de 
 
Digital conversion for customers: 
https://www.z-doktor.de 
 
Video of the digital functions: 
https://youtu.be/tuzYSVwUDmU 

With the driving trailer in front, the diesel multiple unit train travels along the branch from the main line, which is equipped with 
overhead lines, to its non-electrified route, which it will take on the rest of the journey. 
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TEE trains of the FS and NS / SBB 
Two Classics in Self-Build 
 
Z gauge model railways are an international hobby. And so today we look from their home market 
of Germany some 10,000 km to the East: there our reader Yuji Kuwabara has tinkered with small 
models that he is converting into 1:220 scale using his own construction methods. Today, he 
introduces us to two TEE multiple units that he liked immediately when he looked at Europe. 
 
By Yuji Kuwabara. Around 2007, an old Märklin H0 gauge car set caught my eye on an auction site. It 
had a very interesting shape, and later I learned that it was an SBB RAm (NS DE IV) for TEE multiple 
units. 
 

I had heard the name “TEE” (Trans-Europ-Express) in a Kraftwerk song, but didn't know much about it. 
At that time it was the 50th anniversary of the TEE and many European model manufacturers were 
releasing products related to these famous prototypes. When I saw the advertisements and did some 
research, I decided to build a Z gauge model of the railcars based on models from the Italian company 
Breda. 
 
 

The diesel railcars ALn 442.203 and ALn 448.203, are Yuji Kuwabara's own construction, and were photographed in 1957 in Milano 
Certosa. Photo: Sammlung Fondazione FS (PD Italy) 
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Series ALn 442 and 448 of the FS 
 
I mainly used the book “Il TEE Breda” (published by A.C.M.E. in 2005) as a reference. I can't read the 
text because I don't know Italian. But, that should certainly not be a reason for my own construction 
project to fail. 

 
I had used cast resin in some of my previous model building projects, but I decided to forgo it this time 
because I saw some changes over time. All the bodies were made from polystyrene plastic (Evergreen 
Scale Models) instead. To avoid ad-hoc adjustments, I started with 2D CAD drawings (MacDraft 
program). 
 
For the drive I used parts of an easily available four-axle electric locomotive from Märklin. I sold the 
leftover housing as a repair part at an electronic auction. Motor and bogies were used as they were. 
 

The motor is pre-tensioned 
towards the front, so that one of 
the drive shafts is kept short 
with worm gears anyway. 
 
To extend the other one, the 
worm wheel and the spur gear 
have to be removed from the 
shaft. 
 
For this work I have prepared a 
simple extraction tool made of 
aluminium square steel, new 
silver sheet, piano wire and a 
hammer. 
 
I had to be careful not to hurt 
myself and crush the gears, so 
this work and the equipment 
need improvement. The current 
frame is made of brass sheet 

and the collector of nickel silver sheet, one pole is soldered to the current frame, the other pole is glued 
with epoxy resin and provided with insulators. 
 
Phosphor bronze wire is used for contact with the electrodes of the motor. The motor simply touches the 
power frame and is held in position by the spring force of a small piece of phosphor bronze sheet. 

The model of the ALn 442 / 448 was already created in 2008, after interest was awakened the year before with the 50th anniversary of 
the TEE. 

These components are evidence of the Märklin donor vehicle, as well as the necessary self-
made parts for the chassis frame. 
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The drive shaft of the worm gear is inserted into the drive frame via a bearing. The retaining bracket, 
which also serves as a weight, is lowered from above to prevent the bearing from moving back and forth. 
The retaining bracket is simply attached to the drive frame with adhesive tape. 

The structure of the attached control car is the same as that of the power car, but the part corresponding 
to the power car frame is made of polystyrene plates. The same base is used for its bogies, but the gears 
are removed and a small piece of metal is used to press the spring plate sliders into the inner frame of 
the bogie, so that they do not come into contact with the wheels, thus reducing rolling resistance. 
 

 

In the driven part of the vehicle (front), brass provides sufficient mass to ensure good traction. The other half, which is without a drive, 
uses polystyrene parts glued together to form a square profile as a support for the housing. 

The housings, but without the head moulds, were made of polystyrene and were shaped with auxiliary tools, as described in the text.
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It would have been easier to cut them out, but I left them in place, in case they could be reused. The 
simple coupling has a slot on one side and a pin on the other. 
 
To create the curved surface on the side of the body, I decided to hot bend a 0.4 mm thick polystyrene 
sheet. I decided to divide the body into left and a right sections, and it would be good if I could make the 
complex shape correctly and identically on each section. 
 

 
For this purpose I made a mould for the inside, subtracting the thickness of the polystyrene board by filing 
a wooden strip. I clamped the polystyrene sheet between this mould and the aluminium channel material 
and fastened it with C-clamps. 
 
The whole thing is then heated in a domestic toaster. I used a thermostat, but it was difficult to adjust the 
heat, so I only got a good result after a few failed attempts. 
 
For the front of each railcar, I decided to recreate the curved surface shape by filing down a block of 
polystyrene. The block consists of thick sheets glued together. Before the actual filing, I practised on a 
soft foam and compared it with photos taken from different directions. 
 
 
 
 
 

The fronts of the two halves of the railcar are sanded from polystyrene blocks consisting of plates glued together. In order to create 
the complex shape correctly and identically for both ends, the templates shown were needed for measuring. 
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In particular, the middle part was filed carefully, following the template of the outline. The lights, buffers, 
windscreen wipers and the whistle I added later, as separate parts cut from polystyrene rods and strips. 

 
 
The colour was tinted to match the photos. When I later saw the Kato RAe model in a shop, it was much 
darker and more subdued than I had expected, so perhaps my model turned out too light and more toy-
like than the prototype was. 
 
I used wet slide decals to represent the windows, doors, vents, etc. They were drawn in Photoshop and 
printed with an ALPS printer. 
 
 
RAm TEE 501-502 (NS DE IV 1001-1003) 
 
Next, I built the Dutch-Swiss diesel multiple unit that had entered service as series RAm with road 
numbers 501 and 502 with the SBB and as DE IV 
1001 to 1003 of the NS. It had aroused my 
interest in the international TEE trains. 
 
As a source I mainly used the book “De 
Nederlands-Zwitserse TEE” by Martin van 
Oostrom (1997). Again, I cannot read the text at 
all. By and large, I subsequently used the same 
method for the replica of the train as for the ALn 
Breda of the FS. 
 
 
 

The view from diagonally above allows a look at the subsequently added details of the roof as well as the buffers and lanterns at the 
front. 

The bogie frames for motor and intermediate cars were intricately 
assembled from many polystyrene parts. 
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The power unit came from a six-axle electric locomotive. The bottom of the bogie consists of polystyrene 
strips onto which the bogie frame can be glued. The outer frames of the power cars and the intermediate 
cars were made with polyester putty from Tamiya, using an instant mould for a small quantity.  
     

     continues on page 27 

Drive, curve running possibilities and scale feasibility were planned and determined in detail with the help of a CAD programme. 
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Chassis construction and power supply of the Märklin three-pole motor can be seen here from two different perspectives. The basic 
construction follows the previously built ALn 442 / 448 of the FS. 
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Both the many parts that make up the power car and the precision with which the running gear had to be created before it could be 
placed under the body are illustrated in this photograph (top photo). But also, the intermediate and driving trailer required a lot of 
work (photo below) to build bogies and aggregates on the vehicle floor, and also to be able to correctly reproduce the typical shape 
of the cars with the recessed doors. 
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As they are very fragile, metal and plastic particles were embedded before hardening. The bogies of the 
non-driven wagon are made of polystyrene plates; the wheels are from Micro Trains. They are connected 
with a simple drawbar. 
 
The beading on the roof was made thinner by scraping off styrofoam plastic strips after gluing them on. 
The passenger door was cut out of the train's body shape and attached as a separate part to make it look 
three-dimensional. 
 

The frontal shape of the driving trailer is also well detailed, and has been cut to size with the same tools as those used for the Italian 
TEE railcar. 

The four-part diesel multiple unit makes an attractive overall impression. Its builder also thought of the different positioning of the 
passenger doors on the dining car and driving trailer, which are not exactly opposite each other but offset. 
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This part is not painted, but has a silver decal. I still think it has a good texture. I was planning on placing 
diaphragms between the carriages, so I added pins for attaching them. 

 
I tried a thin rubber sheet as a transitional replica, but it wasn't soft enough. Curves could not be 
negotiated with it. So that part of the model is on hold for now. 
 
 
All photos not marked by: Yuji Kuwabara 

Manufacturer of the base model: 
http://www.maerklin.de 
 
Sources for required materials: 
https://www.faller.de (Evergreen profiles) 
https://www.tamiya.de (polyester putty) 

The intermediate wagons are connected to each other with a long drawbar that engages in the pivots of the bogies. The bill for the 
flexible bellows did not add up, which is why the train will have to manage without them for the time being and reveal large distances 
between the wagons. 

Final photo in all its glory: This successful Swiss RAm TEE diesel multiple unit will probably remain a one-off, not only in Japan! 
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A small guide to adhesives (Part 1) 
Glue, Cement and more 
 
Humans have known how to bond materials for 200,000 years. But modern adhesives have 
nothing in common with the early Stone Age birch pitch. In this article, we take a look at the 
history of adhesives and their basic functions, categorise them according to different types and 
explain basic terminology. 
 
Something always needs to be attached when doing model railway modelling. Whether it is assembling 
a house kit, placing figures, designing landscapes or even building rolling stock ourselves, it all involves 
connecting two or more pieces with each other. 
 
The bonding challenge for every model railway enthusiast already starts with building a layout baseboard 
and assembling the necessary frames and struts. Wherever screws or nails do not help, glues come into 
play. That is why we are dedicating this first part of a series of articles to the technology of adhesives. 

 
First, we would like to clarify some basics and important terms. We will also take a look at the market and 
its various suppliers. As soon as we have a sufficient overview of the very broad subject area, we will 
also deal with different types of adhesives and selected products in a second part of this series. 

This image of adhesives production at Henkel in Düsseldorf-Holthausen in 1927 shows the beginnings of industrial production, which 
was to grow rapidly and focus on a wide range of plastics. Photo: Konzernarchiv Henkel AG & Co. KGaA 
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What all adhesives have in common is that they can be 
used to join different, sometimes very specific materials 
without changing their properties and structure. Many 
complex components, not only from the field of model 
railways, can only be built with the help of gluing 
techniques. 
 
This can refer to pure surface connections, as well as to 
necessary lightweight construction techniques where 
weight has to be saved: Just think of a transportable 
layout for exhibition use. 
 
The chosen adhesive often takes on several tasks at 
once: It compensates for fitting tolerances and fills 
remaining gaps. 
 
Even sealing, for example, between the edge of a layout 
and a pane of glass in the case of casting resin for 
modelling water, or also the insulation of glued joints on 
electrical contacts are quite typical uses. 
 
Often unnoticed by the layman, adhesives also 
compensate for different expansion coefficients of the 
selected and joined materials. Here, we refer to the 
example of track made of plastic sleepers with metal 

rails, which is glued to a wooden panel and should not become detached due to temperature differentials 
in summer or winter. 
 
 
Adhesives with a long history 
 
But gluing is not actually as modern as many may believe. Henkel reports on its website about the 
Egyptians, who were already working with tree resins, protein and animal glues in ancient times. The 
oldest references, however, date back more than 200,000 years to the palaeolithic age! 
 
Early on, people learned to produce birch pitch 
and used it to seal boats or to glue things 
together. Incidentally, it is also the first type of 
plastic that humans ever produced. 
 
Some readers are perhaps wondering at this point 
what our recent ancestors used for gluing before 
the invention of “all-purpose glues” for household 
use? Skin and bone glues, so-called gluten glues, 
fulfilled such tasks, while flour paste was used for 
many everyday purposes. 
 
The latter was prepared by first mixing flour with 
water, adding more and very hot water just below boiling point, and stirring the mixture again until the 
paste became transparent. The thing to be avoided was the mixture to boil as otherwise the drying paste 
would tend to flake off. The adhesive property of these paste glues comes from the starch contained in 
the wheat, rice or maize flour. 

Henkel glue in a barrel (1925). Photo: Konzernarchiv Henkel 
AG & Co. KGaA 

What is glue? 
Glue refers to an aqueous solution of adhesives (dispersion). 
According to the definition of the DIN 16921 standard, this can be a 
solution of animal, vegetable or synthetic raw materials in water. 
 
In the past, the term exclusively referred to adhesives based on organic 
substances, such as antler, hide or bone glue as well as casein glues 
produced from milk protein, i.e. exclusively animal proteins. It was not 
until the modern definition that it was extended to include vegetable 
(paste) and synthetic adhesives (modern white or wood glue). 
 
Glues are mostly used to join absorbent materials such as wood or 
paper. They are in contrast with adhesives that are contained in a 
solvent, often acetone, which evaporates after application and thus 
leads to drying. 
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Adhesive paste is still probably the most 
sustainable and environmentally friendly 
adhesive, as it consists of 80 to 98 % water, 
with the rest made from renewable raw 
materials (cellulose and starch). Because of 
these components, they are usually also 
non-toxic for the user. 
 
Synthetic adhesives as we know them 
today, on the other hand, have only been 
around since 1870. The rapid development 
of the chemical industry, which produced 
more and more new synthetic materials, 
especially after WWII, often required 
suitable adhesives, whichwere first used in 
industry, but then also found their way into 
household uses. 

Pharmacist August Fischer, the inventor of the all-purpose adhesive, researches new glue solutions in his laboratory in the Postgasse 
(Bühl / Baden). Photo: UHU GmbH & Co KG 
 

The invention the all purpose adhesive 
Why the pharmacist August Fischer bought the small Ludwig Hoerth chemical 
factory (founded in 1884) in Bühl in 1905 can unfortunately no longer be 
fathomed. The company he took over produced inks, stamp pads, paints and 
adhesives. 
 
From 1924 onwards, he developed new adhesives to find alternatives to the 
bone glue that was common at the time. But he could not have foreseen that 
an invention would make him one of the best-known adhesive manufacturers. 
 
In 1932, he made a breakthrough: the world's first ready-to-use and crystal-
clear synthetic resin adhesive reliably bonded all materials known at the time. 
Following the contemporary customs of the paper, office supplies and 
stationery industry, August Fischer chooses the name of a bird for it. 
 
"Uhu der Alleskleber,” which in addition to the plastic polyvinyl acetate also 
contains the solvents methyl acetate and methanol as well as nitrocellulose for 
curing, is launched on the market and writes a success story that continues to 
this day. 
. 
 

Foto: UHU GmbH & Co KG
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The first conclusion to be drawn is that we are writing about a constantly ongoing process of development 
that is far from being completed. 
 
Even in the recent past, producers have been able to present completely new solutions and the same 
can be expected for the next few years. 
 
 
Caution: Health hazards 
 
Much of what is chemically possible is already in use in the industrial sector. Even though we may rarely 
hear about the type of adhesives used there, we experience the results through many everyday products. 
Even at trade fairs, stands of small adhesive suppliers like to advertise “industrial adhesives” or those in 
“industrial quality.” 
 
But in view of the wide range of tasks and, at least in the area of the European Union, strict occupational 
health and safety regulations, this term often conceals very special substances that require special 
protective measures, in order not to endanger the health and life of the user. 
 
A typical example is the solvent toluene, an aromatic hydrocarbon that has been banned in the EU since 
2007 in spray paint cans and adhesives for private use. It causes nerve and kidney damage, but is also 
associated with liver damage. Presumably, it also has a damaging effect on fruit. 
 

Since it has also been abused as a narcotic and has an addictive effect, a ban, outside of commercial 
use under strong safety precautions, was obvious. Previously, it was used, for example, in special 
adhesives for joining parts made of ABS (acrylonitrile butadiene styrene), which have always presented 
users with special challenges. 

Even though the majority of adhesives approved for private users contain at best small amounts of harmful substances, every user 
should be aware of the effects of toxins and protect themselves, for example by good ventilation. Warnings in text form and with 
internationally standardised pictograms can be found on the adhesive tube or can as well as on the outer packaging, if required. 



Trainini® ������������	
�������
  
German Magazine for Z Gauge 
 

April 2022 Page 34 www.trainini.eu 

 
Another very dangerous poison that has been banned from the private sector is formaldehyde from the 
aldehyde group of substances. It is classified as carcinogenic and is known to the author of this article as 
a component of many highly effective disinfectants used in the medical sector. 
 

In the commercial sector, it is used in wood glues, often 
especially in those with the highest water resistance level D4. 
Because of its health hazards, however, it is not used in the 
products offered in specialist shops and DIY shops for home 
use. 
 
Acetone, which is still used in many adhesives today, also 
should not be underestimated. Its detrimental health effects 
are well known. Therefore, warnings about good ventilation of 
the working environment should always be taken seriously 
and adhesives should not be stored in rooms with a 
permanent presence of people. 
 
With regard to hazardous substances, which some adhesives 
cannot do without, the distinction between those for 
commercial and private use is understandable. Whereas in 
the industrial sector we often find very special applications 
with highly specialised and extremely durable adhesives, in 
the private sector, such as model making, there is usually a 
demand for more broadly applicable and less hazardous 
adhesives. 
 
For our magazine, this means presenting and using only those 
adhesives that can be considered harmless and are freely 
available to everyone. Nobody would benefit if we used 
products or chemical pre-treatments of materials that most 
readers are not allowed to use. 
 
Probably the classic example of the broadest possible 
application in the domestic sphere is the well-known all-
purpose glue. For decades, all major adhesive manufacturers 
have been offering suitable tubes and bottles under various 
product names – for many years now, some have even 
dispensed with harmful solvents. 
 
Today's common name perfectly expresses what is aimed at 
with this universal household adhesive: the widest possible 
field of application, which, due to the lack of orientation to a 
single material, inevitably entails a rather low specific bonding 

force. Traditionally, these are wet adhesives, in contrast to the also widely used glue sticks. 
 
All-purpose adhesives are a common language term for a group of solvent-based wet adhesives that are 
suitable for a large number of different materials and are therefore aimed at the target group of household 
and hobby users. 
 

The new hazard pictograms contain easily 
understandable symbols. However, every user who 
finds these health warnings on their materials should 
familiarise themselves with their meaning and 
observe the safety instructions (see also the three 
additional symbols on the image on page 33). 
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In contrast to industrial, but also many special adhesives in the private sector, all-purpose adhesives do 
not offer superior adhesion to any material. They often make up for this by the fact that their solvent 
content, usually acetone, enables a good surface spread on almost all types of materials. Exceptions are 
silicones and a few other plastics. 
 
Their limited durability, which is opposed to the usual requirement in the industrial sector, regularly 
restricts their area of application to interior spaces and common household materials such as paper, 
cardboard, leather, textiles or wood. 
 
The main limiting factor of all-purpose adhesives is their low chemical resistance to organic solvents, in 
some cases also to water and, since they belong to the family of thermoplastics, also by a rather low 
softening temperature of about 40°C.  
 
This, therefore, excludes applications where the workpiece is exposed to permanent or strong sunlight 
and in areas where heat can accumulate. Here we think of the well-known example of a car’s interior 
which can heat up to temperatures of well over 60° C in midsummer. 
 
 
Adhesion and cohesion 
 
Be it paste, glue or solvent adhesives, their basic working principle is always comparable: Their individual 
effectiveness builds on the two factors of adhesion and cohesion, physical forces whose interaction and 
relationship to each other is decisive for the subsequent adhesive success. 
 
The term adhesion refers to the force that makes one substance adhere to another. This so-called 
adhesion force is generated by the chosen adhesive itself. It should be clear that it must be sufficiently 
large on both sides to be able to hold the bonded area securely together. 

 
continues on page 37 

Cohesion denotes the “inner force” with which a substance holds together. The example of a drop of water shows how this force also 
strives to keep its surface area as small as possible (surface tension). Adhesion refers to the force of adhesion, which is one of the 
decisive factors in how well the adhesive clings to the workpiece and how stable the bonded joint is. Illustration: Henkel AG & Co. 
KGaA (translated into English by Trainini®) 
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Rule of thumb: 
A material with high surface 
energy is well suited for 
bonding. A material with low 
surface energy is less 
suitable. 
 
 
 
 
 
This is to be illustrated with 
the sequence of pictures on 
this page: 
 
If a drop of adhesive is 
placed on a substrate (top 
image), then its molecules 
are attracted by those of the 
workpiece. 
 
 
 
 
 
 
 
 
If this force of attraction is 
stronger than the internal 
cohesion of the drop of 
adhesive in terms of its 
surface tension, it flows and 
covers the surface well 
(centre image). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If, on the other hand, the 
adhesive force of the 
substrate it is too low, the 
drop will retain its shape 
(bottom image) and will not 
sufficiently across the 
surface of the substrate. 
 
 
 
 
 
 
Photo credits (3): 
Einführung in die 
Klebetechnik, Munich 1989 
(Loctite Deutschland GmbH; 
Corporate Archives Henkel 
AG & Co. KGaA); translated 
into English by Trainini® 










































































