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Exact Japanese title is “O Narrow Gauge Torokko Modeling”. (Word Torokko derives from truck, meaning hand operated gravel wagon, then became general term for industrial narrow gauge.)
Introduction (4)

It is a great pleasure to build locomotives from scratch and model a scenic layout to run them. As we start studying prototypes to model, a plan becomes inflated and we could not start modeling easily. Now we would like to pay attention on industrial tramway modeling. Industrial tramways are used for logging, mining and constructions and they are lighter than narrow gauge lines for passenger service and operated with simple facilities. 

In industrial tramways, standardized ready-made locomotives are often used. If we consider this situation in modeling, it means that we can broaden selection of the model and it is not unnatural to select model products abroad and run on Japanese scenes. Contrary, there are cars built in their own shops, which means that any freelance models are acceptable. Homemade cars are often not completely designed and have asymmetric and distorted bodies. This implies that industrial tramways are suitable material to pursuit modeling with personality and originality. Moreover, their tracks have tight curves with rough roadbeds; we can construct a layout even in very limited space. This book deals with industrial tramway modeling which we can enjoy total modeling from making rolling stocks to building layouts.

In this book, as models are in O scale, track gauge is 16.5mm, which is same as that of standard HO scale. As it corresponds to 762mm (2ft. 6in.) in prototype, where it is commonly used gauge for narrow gauge and industrial tramways, it is profitable in modeling to use widely available HO parts.

There are unique features in this book. First, I tried to use styrene plastic as far as possible. From locomotives, structures to trestle and portals on the layout, their main building materials are styrene sheets. I prepared computer-aided drawings of those components. These drawings can be used as cutout templates or your guide for customizing to your design. I hope it will help you to create your own world of tramway. 

Rolling stocks and structures are based on my articles appeared in the club newsletter, Narrow Gauge Junction. I would like to express thanks to the club members for their suggestions and encouragements. Sincere thanks will be expressed to Tadaharu Miyano of Kigei Publishing Co. for his kind advice on the publication of the book. Finally I would like to thank my family whom I share enjoyment of modeling. 
1. World of O-16.5 Industrial Narrow Gauge Modeling (5-10)
A story of industrial tramway –Nigorigo Line (5)
 At Hitorizawa Mine, 762 mm gauge tramway has been used for carrying out minerals. The connecting line between mine entrances, depot, and refinery are called Nigorigo (muddy river) Line, and it was not only used for mineral trains but also for crew trains admitted for general passengers. In seventies, attack of cheaper imported minerals forced the end of the mining business, and they started seeking for another underground resources. New business on mineral water bottling has been started.

 At the end of the road, Line 2 used for tool conveyance is crossing above the line 1. We found the mine portal of line 1 nearby, but they had already ceased mining operation and investigation of underground resources had been carried out. Only off road vehicle could proceed further, and we found loading deck for delivery beyond, by tramways.

Building everything from layout to rolling stock (5)

 I planned to build a small layout of mining tramway in its declining years. Not only building layout, I intended to enjoy building almost all needs, including locomotives and structures. In general railroad models, there are excellent kits and ready-to-run items, that it is hard to challenge scratchbuilding to their standard. On the other hand, Industrial narrow gauge is a good subject for scratchbuilding. As rolling stocks are often house made, it is reasonable to design your own freelance rolling stocks. Also, it is a nice subject to enjoy total model railroading hobby as it allows building a small layout. 

 I took effort to use commonly available parts. As the parts in market change as time goes by or regionally, please look for better substitute if you cannot find same parts. Here I insisted using styrene plastic materials. I used this material from structures to rolling stocks. Tamiya plastic sheets and rods are commonly used, and Evergreen and Plastruct materials are also used for channels and various formed bars.

About O-16.5 (6)

 I would like to describe briefly about the gauge and the scale. O scale is adopted in this project. O scale is a scale such that standard 1435mm gauge can be scaled to 32mm modeling gauge. The scale is slightly different among countries. 1/45 is used in Japanese prototype and a gauge to run Japanese standard 1067mm gauge prototypes on 24mm gauge model track is called OJ gauge. 1/4inch to 1ft. 1/48 is used in United States, while 7mm to 1ft. 1/43 (more precisely 1/43.5) is used in England.

 Let’s think about using standard HO 16.5mm model gauge in O scale. Approximately in 1/46, it is 2ft. 6in. (762mm) in prototype. O scale using 16.5mm gauge is called O-16.5, or often denoted as On2-1/2 (2-1/2ft. narrow gauge), or On30 (30in. narrow gauge). Here we called O-16.5 for easy understanding. In the same way, 762mm gauge prototypes modeled on standard N 9mm gauge is popular and called HO-9 (or HOn2-1/2, HOn30).

 762mm gauge is a kind of standard gauge in our country’s light railways. Therefore it is used even in industrial narrow gauges, where narrower 2ft. (610mm) are more often adopted.

 Previously noting that Japanese standard O scale is in 1/45, it is for National Railway modeling, and O-16.5 models in market are scaled in 1/48 by the influence of U.S. models. On the other hand, world standard scale of miniature car models is in 1/43, and industrial narrow gauge models popular in Europe in 1/43. Since we would like to enjoy the benefit of supplies all over the world, we will not concern on the scale strictly and admit the scale between 1/43 and 1/48. As a guideline, I usually model structures in 1/48, accessories in 1/43, and locomotives and rolling stocks are usually designed in middle 1/45th scale. The great advantage of O-16.5 is that we can use widely available HO parts. We should enjoy it by not thinking about the scale seriously.

Figures (6): Comparing size of the model with Motor Car used in 762mm gauge Kiso logging line, shown with actual model size.

Rolling stock of industrial tramway (7)
 Let’s select the rolling stock suitable for small industrial narrow gauge. To make a small layout, minimum radius of the curve should be 140 or 150mm.

- Scratchbuilding using power unit for bogie trucks

 To motorize small internal combustion locomotives, it is comfortable to use HO power unit for bogie trucks such as Tenshodo/Hanazono spud or Endo traction motor. Models shown in this book are all built using those units. The article using these units is shown in chapter 8.

- Using small HO stock

 Small HO locomotives for beginners can be used. 2 axle locomotives are good for steams, while 3 axle models are often too tight to run on sharp curves. Mass produced plastic models in U.S. market are inexpensive and fun to use for modification.

- Industrial narrow gauge locomotive kit

 1/48 brass kits are available from Sango and Orange Company. Those are excellent models but require soldering skill. Grandtline offers plastic kits, and their 0-4-0 Porter and Plymouth diesel locomotives are small and recommended. In England, there are various white metal kits in 1/43 scale, from makers such as PECO. We must pay attention to the size of the models; some are too large to run on small industrial layout.

- Using ready-to-run models

Fleischmann has their Magic Train line in O-16.5. Krauss steam locomotive and industrial Diesel switcher are available, but they are too large for operation in tight curved layout. From Bachmann, we could find various models of American narrow gauge. 0-4-0 Porter steam is small and will nicely fit in small area operation.

Photo (7): 

Top right: From toy to craftsman kit, Variety of products can be used in O-16.5. 

Middle right: World of O-16.5 built by styrene material – scratchbuilt models. 

Bottom left: left to right, Grandtline Plymouth, Model Power HO Switcher (original), Fleischmann Magic Train Diesel Locomotive. HO beginner’s model shown middle can be most inexpensive motive power by re-painting without any modification.

Bottom right: Among plastic models of steam, there are kits and ready-to-run models, and HO models can be used. From left, Grandtline Porter (under construction), IHC HO Dockside under modification, and Fleischmann Magic Train Steam Loco.
 For wagons and coaches, HO parts are used for underframe and bodies are scratchbuilt. For example, Echo Model’s HO old-time freight car journal boxes are used for wagons.

 Next we would like to explain about couplers. Usually pin and link couplers are used in industrial tramway, and there are various shapes and profiles. Link and pin model couplers are realistic, but automatic couplers are recommended for comfortable operation. It is hard to uncouple and couple in pin and link types. I use commonly available Kadee #5 HO coupler in normal HO height. It is slightly higher in position but it is a compromise for comfortable operation.

Structures (8)

 Structures in the article are built from styrene sheets. There are many fine kits available. American craftsman kits contain wood and urethane mold parts with Grandt Line’s molded windows and frames. Those kits are limited run but can be modeled to Japanese taste by modifying windows. As toy train accessories, Lionel and Bachmann produce snap-fit plastic kits. These kits are inexpensive and good for kitbashing.

Track (8)

 Since gauge is 16.5mm, standard HO track can be used for sectional track. Fleischmann Magic Train and Bachmann On30 systems use their HO track

 For the layout, however, scale sleepers must be used. O-16.5 trackage system is available from PECO, and it is adopted for my Nigorigo Line layout. It uses their HO code 100 rail (rail height is 2.5mm) with O scale sleepers. Though its rail is heavy for usual industrial track, we use it for stable run. Flexible track, left and right turnout, and Y turnout are available, and they are robust and reliable. In my layout, flexible track and Y turnout were used.

Test track (8)

 I would like to describe the techniques of layout building from following chapter. Now let’s try building small test track as a practice. I used A2 (420mm x 594mm) size panel and laid oval track of 140mm radius, with one turnout. As ground materials and ballasts were fixed, nothing is glued, and structure or accessories can be laid in arbitrary position. How to bend rails will be explained in chapter 3.

Photo (8): 

Top: World of O-16.5 modeled with styrene materials. – scratchbuilt structures. 

Middle: Inexpensive Lionel O scale accessories can be used with some finishing work. 

Bottom: O-16.5 test track. of A2 (420mm x 594mm) size panel. Instant layout with structure or accessories laid in any position.

Color Photo (9): 

Top: Two loops were laid in different layer, to produce spaciousness for small space

Middle: Mixed trains pulled by loco No. 5 passes on the timber trestle. Trestle is modeled by styrene rods. 

Bottom: Motorcar No. 14 pulls service train. With O scale, it is a rewarding work to model small accessories.

Color Photo (10): 

Top: German O&K IC loco with U-shaped dump cars. They are white metal kits. 

Middle: Inside frame wagons are on siding of line 1. Building materials must be loaded. On wagon in the middle, the load came from airplane starter of plastic kit. 

Bottom: Kato’s side dump car train passes through the loading depot. A structure on the loop divides scenery effectively.

2. Layout Design (11-15)
Color Photo (11): 

Top: Front view of the layout. 

Middle: Rear view of the layout. 

Bottom: Left side with loading depot.

Color Figure (12): Layout plan. (※can be extend to the right)

Outline of the layout (13)

 We use A1 size panel for the layout. It is a hard work to make a baseboard by yourself. We will use photo-mounting panel (thin wood panel with frame) which is available at stationery store. The size of the A1 panel is 594mm by 841mm. little bit smaller than normal 600mm by 900mm, there is a reason to choose A1 size. I use angle rack system in unit of 300mm for storing and displaying diorama or small layout. 841mm is a right size by subtracting width of angles from 900mm. 

 See figures of track plan and layout parts. There are two endless loop track, overlapped in two layers. The radius of the curved track is a combination of 150mm and 200mm. Layout is designed to be seen from any angle. Loop of the Line 1 (lower line), which is laid directly on the base panel, goes underground halfway and sideline on the front side. Loop of the Line 2 (upper line), which is laid on the panel 8cm above the base panel run on the timber trestle and crosses over the Line 1. Structures are located in both side which covers the line 2, and visually divides the loop. The structures are built for portion and supposed to be extended outside left or right side of the layout. On both side, wall of supposed building is located for the visual effect. 

 Left structure is loading depot, which drops ores carried from left side to cars from floor above. But it is supposed that the operation is suspended. Right structure is a workshop with walls for supply storage. Two turnouts are located with line 2, where inner sidetrack for loading and unloading supplies, and outer sidetrack connects to the locomotive shed. Two lines are independent and laid on a level surface for stable run since the layout is too small to make both lines connected. However, sidetrack on Line 1 can be extended and connected to the track in the locomotive shed if another module is connected to the right side of the layout. 

 In the following chapters, I would like to explain how to build a layout step by step. We hope it will help you in building your own layout. Enjoy creating a world of industrial narrow gauge in your own theme.

Procedure of building the layout (13)

The outline of building the layout is as follows. Baseboard is made of A1 plywood panel with frame, and the track of line 1 is laid directly. Line 2 is laid on 3mm thick plywood panel. Then wiring for lines and turnouts is done. Panel with line 2 is fixed on 8cm height riser. Between the panel and the baseboard is filled with 5cm and 3cm thick styrene foam to form 8cm height block and should be shaped to sloped terrain. Base of tunnel wall and portal is made of plywood sheet.

Ballast should be laid after terrain is finished, however, place where it is not easily reachable such as tunnel entrance should be finished beforehand. To make terrain, scenery plaster is poured and shaped. After timber trestle is located and terrain on baseboard and sloped foam is finished, plywood board with line 2 will be fixed. Then terrain should be colored, and landscape will be finished with turf and foliage, and finally trees will be planted.

Since we will make buildings with styrene material, all wooden structure is made of styrene to give a consistent finishing look. It is contradictory that layout base material are wooden, while styrene is used where wood surface must be expressed. But Let’s take a challenge of simulating wooden finish with styrene!

Please refer to the drawing for size of layout parts.

Photo (13): Right side of the layout with locomotive shed and the workshop.

3. Building Layout –Track (16-21)
Photo (16): Grids and circles usable for track work are drawn on plywood board.

Preparing board materials (16)

 According to the drawing, track of line 1 will be laid on A1 baseboard, and track of line 2 on 3mm plywood sheet. First, 5cm grid is drawn on A1 panel, and using it as guide, centerline of track is drawn using ruler and compass. 3mm plywood can be cut with large cutting knife. Don’t be in a hurry, it can be cut with several trace along ruler. Though straight track at the center of timber trestle will be laid directly, curved portion of the trestle needs plywood base along the centerline for fixing curve, as shown in the photo.

Preparing track (16)

 PECO O-16.5 flexible track system is used. Curved track radius is set between 150mm and 200mm. Since they are tight curves, curved track should be made first and be used by cutting it to necessary portion. If you try to fix track with fingers without bending rail in advance, molded spike cannot endure and it will cause break. It is not necessary to do it precisely, but you should curve rail beforehand in desired form, so that molded spike should not suffer stress.

 To make curved track, first remove sleepers form track and prepare bare rail. There are two ways to make a curved rail. One is to bend it by fingers using drawn circles of 150mm radius and 200mm radius as templates. Edge of round object can be used for bending, and adjust it with fingers. It must be trained to make it without distortion, but there is an excuse that industrial narrow gauge track must be worn out. After adjustments, sleepers are slipped in. Molded sleepers are connected, but connected element facing on outer side of curve should be omitted so that four sleepers are connected each other in inner side. Connected pieces should be slightly curved beforehand to fit curved rail easily. After sleepers are fitted, try to roll any truck, and adjust the curve by hand.

 Another method to make curved track is to use a tool. As shown in the photo, rail can be bent by pulling it between 3 rollers fixed with screws. I used 2mm screw and washers I found in my junk box, as a roller. The position of the center roller is hard to identify. It should be adjusted with a diameter of the roller. Curve will change according to speed and direction of pulling rail between rollers. Final adjustment must be done by hand using drawn circle as template.

 Using 3 flexible track units, it is enough to prepare two for 150mm radius, and one for 200mm radius.

Photo (17)

Top left: Drawn centerline of line 1 track on baseboard.

Top right: Drawing centerline of line 2 track on plywood. For curved section of trestle, plywood section is remained for fixing curved track. 

Middle left: Bending rail with a tool: Rail can be bent by passing through rollers fixed with 3 screws. In my example, insulated washer included with Endo traction motor is used as side rollers and fixed with 2mm screws. Position of a middle roller is critical, and can be adjusted by diameter of a roller. Curvature is adjustable also by direction of pulling rail.

Middle right: Curved track is finally prepared by putting sleepers under rails, and it is used by cutting necessary portion.

Bottom left: Special cutter dedicated for rail cutting is useful.

Bottom right: Area for fixing turnout motor must be opened beforehand.
Laying track (18)

 For laying track, turnouts should be fixed first. I used PECO Y turnouts. Opening for locating turnout motor should be considered. Though the example shows the electrically operating turnouts, it is not necessary to operate it electrically and can be omitted for this kind of small size layout. As turnout motor is snapped to the turnout underneath, square opening is required. As you look at the diagram, turnout to the loco shed on line 2 is located just above the line 1 underneath, car in tunnel will hit the motor if you put it directly. The adapter is used there to locate it in remote. 

 As the frog of the PECO turnout is not insulated so as to provide short wheelbase locomotive continuous electric feeding, pole of inner side rail on branching side changes according to direction of branching. Therefore insulated joint is used to make a loop to avoid a circuit shortage. With upper line (line 2), insulated joint is used in both sides between two Y turnouts. With lower line (line 1), single insulated joint is used in outer side rail.

 Track is laid by cutting necessary portion of straight and curved sections. For cutting rail, special cutter like Xuron rail nipper is convenient, but can be also cut by needle saw or radio nippers. After it is cut, file for smooth finish. Pin is used to fix track on plywood. Peco pin is used. First 0.5mm hole is opened using pin vise on center of each several sleepers, and pin is inserted slowly with pliers. The end of pin under the plywood should be cut or bent for safe handling.

Photo (18)

Top: One of the turnout motors should be mounted using adaptor for the clearance of lower line.

Middle: Curved track on both side of the trestle is fixed by pins on to the plywood piece.

Bottom left: Upper board with fixed track.

Bottom right: Baseboard with fixed track.

 Power feed is independent between upper and lower track. 0.6mm diameter brass wire of 2 or 3 cm is soldered on to the metal rail joint. Until final wiring, electricity is fed by wires with alligator clip. Test run is done by this temporary setup.

 As shiny rail is not realistic, side of rail should be weathered rusty. I used spray can of wood brown paint to achieve this effect. Moving point on turnout is masked by masking tape to avoid paint, and sprayed from nearly a horizontal angle so that paint will cover rail sides. Though some paint will cover on sleepers, it will give a nuance on it. After paint is half dried, rub off paints on railhead and test run.

 After weathering rail, upper board with track is laid on the desired position above the baseboard, and finalize your own image of scenery. As the upper limit of car height is set to 65mm, and upper board is located 80mm above the baseboard. 5cm and 3cm thick styrene foam sheets are cut and added to make 8cm height blocks, and now upper board is laid on them temporarily. Timber trestle located on the front is a highlight of the layout. As it should be located along the sloping landscape, study carefully for pier height and layout. Since the timber trestle dominates entire look of the layout, it should be built at this stage.

Basic parts (19)

 Finalizing your own image of the layout, put upper board besides, and let’s start with the basic parts to be glued to the baseboard. First, 8 risers to fix upper board is glued. They are 15mm x 80mm x 80mm wood blocks. Since 80mm height must be precise, 15mm thick wood piece is cut in 80mm width at the do-it-yourself shop. For side panels, 3mm thick plywood sheet is cut by large cutter knife. On the rear side, 20mm width plywood sheet is glued in slant position along the edge of upper board. 

 3mm thick plywood sheets make tunnel portals and walls. For walls, 80mm width sheet is grooved on every 20mm and bent by hand. Since plywood is used, cracks appear only on surface layer. It is located near the entrance, and arranged to suit track curve. Portals and siding (right side only for each portal) is also cut from plywood sheet. Tunnel walls and portals are glued to baseboard.

 Tunnel wall should be finished before fixing upper board. I sprayed gray paint as a base coat and sprayed brown on spotted area.

Photo (19)

Top: Brass wire is soldered on rail joint for feeder; it is useful for temporary wiring using alligator clips.

Middle: Rust on side of the rail is expressed by spray paint before ballasting.

Bottom: Risers are glued.

Photo (20)

Top left: Setting side panel.

Top right: Setting tunnel portal base and walls cut from plywood sheet.

Middle left: After setting side panels, upper board is located on risers. Rear upper side panel is fixed in slant position. Lower rear side should be opened or covered with removable panel for the maintenance. 

Middle right: 3mm thick plywood is used for tunnel walls. It is 80mm in height and bent along scribing in each.

Bottom left: Tunnel wall is located only where it is visible.

Bottom right: Tunnel wall is sprayed gray.

Wiring (21)

 Next, let’s finish wiring. I used terminal panel to connect power pack. Upper line and lower line should be fed separately for independent control; inner rail is fed common, so that three wires are required for DC feeding. Two power packs are provided sharing one common connection. AC current is fed for turnout motor. For switching the motor, I used PECO slide switch and fixed on left side of the baseboard.

 I sprayed switches and cables that may be seen through tunnel in brown so that they will not attract attention. 

Photo (21)

Top: After locating turnout motors and switches, wiring is done; showing PECO slide switches on the left side.

Middle: On the right, connecter panel is located. I put another relay connectors next to the connector panel only to supply extra length of wire length; it is not necessary.

Diagram shows how to wire rail and turnout motor.
4. Timber Trestle, Deck and Portals (22-27)
Timber trestle (22)

 Total design of the trestle is done on the spot; however, bents are built using template drawings. I prepared three bents for 75mm height, 2 for 55mm height, 2 for 40mm height. At both ends, 25mm height blocks of piled 5mm square rods are used as bents. 

 Materials are styrene rods and I used Tamiya 5mm square rods mainly with aid of Evergreen 5 x 2.5mm and 4 x 1mm. Before cutting rods to required length, wood grain is expressed. It is finished by coarse file and coarse sand paper of grit less than #100. Filing is a basic method for simulating wood on styrene. If you find enough for wood grain expression, cut the materials to required length, and preparing full size template, bents are built on it. Stringers lie on bents are 5mm square rods. Though they are actually laid close to each other, Only 3 rods are used. On both end, 2 rods are used and centerline is open to fit plywood pieces for fixing sleepers. After adjusting location of bents according to track curve, stringers are glued to top of bents holding assembly in up side down position, and then braces are glued. In my example support braces under the center position is fixed on the spot later, but it is better to do it at this stage.

 On painting and weathering for expressing wood will be described in next section. For additional detail, let’s put bolt details on it. Grandt Line supplies styrene parts expressing heads of nuts, bolts and washer detail in various sizes. I used 1-1/2 in. details.

Photo (22)

Below: After painting, Grandt Line nuts, bolts and washer detail parts are glued for final finish.

Photo (23)

Below: Trestle is assembled by adjusting it to track curve. Two stingers are used at curve position to allow plywood piece left on the board. (Left: before painting. Right: after painting)
Deck and portals (24)

 All wooden structures are modeled with plastics. Another structures to be fixed on the layout are tunnel portals and their side wings. Also, loading deck and sidetrack cribbing are built on site according to the terrain shape. Buildings are loading depot on the left, workshop and locomotive shed on the right. 

 Here I would like to explain how to design structures. It is hard to determine just right sized structures to put on limited layout space. I recommend using paper mock-up. 1 cm grid cardboard paper for elementary school paper craft is easily obtained at stationery store. Draw image by hand and 1cm grid will help you precise cutting for making paper mock-up. If you think it is not just right size, grid will help you estimate how much size modification you need. Without making final mock-ups, you will get final drawings for styrene modeling.  I resized most structures modeled for this layout studying with mock-ups.

　Building techniques for loading depot, workshop, and locomotive shed will be described is later chapter. Here decks and portals will be shown. Also drawings are shown.

- Loading deck

 Tamiya 1.2mm thick sheet is used for floor, grooving on 5mm distance to express board assembly. For legs and supports, Tamiya and Evergreen square rods are used; and adjusted to fit on space.

- Sidetrack cribbing

 Siding inside the upper line is curved to approach loading deck. Cribbing is made to fit on the spot under sleepers. 1.2 mm sheet and 5mm round rod is used.

- Tunnel portals and side wings

 Opening is 60mm wide and 70mm height, styrene sheet is cut on same size for plywood base, and the assembly is glued after terrain is finished. Same with tunnel wings, adjust to the size of the plywood base.

Photo (24)

 Top: Wood grain is expressed using rough file and sandpaper of grit around #80.

 Middle: Bents are built first and glued to stringers.

 Bottom: I made trestle supports above the lower line in later stage, but it is better to do it earlier.

Photo (25) Studying with paper mock-up
 Top: It is easy to get a right image of structures using mock-ups by cardboard paper. I used craft cardboard paper for school children. 1 cm gird is drawn so that even rough sketch can help you precise cutting. Assemble with cellophane tape. Size is easily recognizable and convenient to change size.

Middle left: Workshop is located on limited space, so mock-up study helps determining size.

Middle right: Final structure based on paper mock-up

Bottom: Mock-up of loading deck (left) and final assembly (right). When we have to adjust to the shape of terrain, mock-up will help you adjust leg length. 

Photo (27)

Top: Built up portals and wings.

Middle: Size is adjusted to fit on plywood base.

Bottom: Built up loading deck, deck for workshop, and sidetrack cribbing.

5. Building Layout –Terrain (28-32)

Styrene foam base (28)

　Base of slope between baseboard and upper panel is made of styrene foam. After fixing upper panel on riser with screws, 8 cm height block is made by laying 3 cm thick foam panel on 5 cm thick foam panel, and glued together with white glue. It is shaped with cutter knife. Cutting dust must be removed with small vacuum cleaners. After you are satisfied with the shape, board for tunnel portal sidings is located. Also for firm base, add plywood sheet on the place where trestle bents and deck legs is located.

Photo (28)

 Top: Terrain for lower land is finished and upper board is located.

 Middle: 3 cm and 5 cm thick foam panel makes 8 cm height blocks. They are used to form terrain base.

 Bottom: Terrain under the trestle bents should be formed carefully.
Covering plasters (29)

For ground surface, I used Scenery Plaster available from Tomix. After finishing outline of terrain shape with styrene foam, lay paper towel on it. Paper towel is laid by immersed in thinned white glue or applying glue directly. Scenery Plaster is poured on it. Please refer to instruction sheet how to mix plasters. To explain it briefly, pour plaster powder into paper cup or other disposable cup, adding water slowly to get creamy paste. Under this condition, paste it on paper towel using spoon and spatula. Spatula and stick will help expressing ground layer. If you used it in thinner condition, you can pour it on the towel. Select conditions for desirable finish. 

 To express road, I applied plaster directly. On road, I didn’t use paper towels, but brushed thinned white glue directly on to the plywood, and poured plaster powder directly using tea strainer. This will give a finish of soil.

 Using above-mentioned method, I first finished lower area including sloped area and baseboard with plasters. By lightly spraying gray and brown colors, landscape is overviewed easily. If you feel unsatisfactory, you may mix plaster in small cup and try applying again. Finish differs if you make ground as a rocky surface or sandy soil. As more than half of ground will be hidden with vegetation, you do not have to be serious on finishing touch on those areas.

 After finishing plaster works on the slopes, place timber trestle and finish ballasting near tunnel portals, and finally fix upper board. Covering edge of upper board with plasters will finish terrain works.

Photo (29)

Top: Scenery Plaster was applied. Plywood strips are used to fix legs of trestles and decks

Upper middle: Spraying gray and brown colors over cured plaster, landscape is overviewed easily.

Lower middle: Time to fix upper board; just after finishing plastering work of lower areas and placing timber trestle.

Bottom left: After the upper board is fixed, finish the board boundary with plaster.

Bottom right: Plastering right side boundary along the upper board.
Coloring (30)

For coloring ground, color liquid pigments like Woodland Scenic’s Earth Undercoat can be used, however, there are many kinds of colors that can be used for coloring ground. Author used Acrylic watercolor available from local hobby shops. Brownish colors like Buff and Earth is used mixed with special thinner and waters. Use many color, and it will give a nuance of multiple color of the nature. In photo, steps for coloring terrain near left tunnel portal are shown. 

Color Photo (30)

Top: Terrain base is modeled with styrene foam.

Middle left: Paper towel with thinned white glue is covered.

Middle right: Put scenery plaster

Bottom left: Woodland Scenic’s Earth Undercoat is applied; acrylic water color is also applicable.

Bottom right: Turf is sprinkled on to make accent while colors are still wet.
Expressing wood color on styrene material (31)

Using side wings of tunnel portal as an example. I would like to describe about expression of wood color on styrene material. I used canned spray colors for plastic military, car and railroad kits. Wood parts are first sprayed with gray color, which expresses faded color of wood. Then wood brown is sprayed, but not covering entire surface to partially remain base gray color. 

Next, prepare weathering powder made of pastel powders. If you cannot find powdered material, get pastel sticks and powder them by rubbing with another edge of cutting knife. We use brown, black colors. First, brown pastel powder is dissolved with water acrylic thinners such as Tamiya X20A and water, and brushed on surface. Then rub on and make accents. If the coloring is too intense, add water. Finally, using black powder, rub it into grains and cracks. These steps will make a wooden color finish on styrene material.

Color Photo (31)

Top: Pastel sticks are useful for expressing wood colors. It is powdered by rubbing with another side of cutting knife. Prepare brown and black colors.

Middle left: First put powder to brush and dissolve with water acrylic thinners such as Tamiya X-20A, and brush on surface.

Middle right: Make accents with rubbing on surface (left). If coloring is too intense, thin with water.

Bottom left: Finally add black partially. Rub it into grains and cracks to make accent (left).

Bottom right: Before adding black color shown forehand, while final finish shown backhand.
Ballast (32)

 It is better to lay ballast after surrounding landscaping is finished, however, area inside tunnel (only where it is visible) should be finished beforehand. I used Woodland Scenic’s Fine Buff. Tomix’s fine ballast is also suitable.

 Ballast is applied using spoon and it is poured on center of track. By finger and dry paintbrushes, smooth out ballast from sleepers and form it to cover surroundings. Then wet ballast with spraying water. Add a few drops of detergent in water. Use sprayer bottle with adjustable nozzle to make mist. Unless ballast is wet sufficiently, it will float when applying glue. I used Tomix Scenery Bond as the white glue and thinned with water as 1 part glue to 3 parts water. 35mm photo film case is useful to blend it by marking 1cm divisions and blend each with 1cm and 3cm divisions. This solution is also used to glue vegetations such as turf. There is a product like Woodland Scenic’s Scenic Cement, which is ready to use. Thinned glue is dropped between sleepers using disposable polyethylene eyedropper.

 To protect electrical contact, moveable joint on switch should be lightly oiled before glueing ballasts and take careful not to spray glues directly.  If you find portion with missing ballasts, it should be redone after everything is dried.

Photo (32)

Top right: To protect electrical contact, moveable joint on switch should be lightly oiled before glueing ballasts

Middle left: Ballast is applied using spoon and it is poured on center of track. Then smooth out it with brush.

Middle right: Wet ballast with sprayer

Bottom left: Film case is useful to blend thinned white glue.

Bottom right: Use disposable polyethylene eyedropper for applying glue.
6. Building Layout –Landscape (33-40)

Ground cover (33)

 After the terrain has been colored, we proceed to vegetation, first with ground cover. As a ground cover, I used Woodland Scenic’s Blended Turf, which is like a powdered sponge. Two types of color blend are used, earth blend and green blend. First, brush thinned white glue on terrain surface, and sprinkle turf with fingers. Further drop thinned glue with eyedropper on it and fix turf. Turf may be sprinkled on wet paint of earth color. I used this method to put turf on a cliff with steep slope, by blowing it on. Almost all terrain surfaces except roads or places to locate structure are covered with turf. 

 Next, coarse turf that is like a sponge grain is sprinkled. It can be fixed either by dropping glue over it or by locating it on turf wetted with glue. Use several colors to get a natural look. Then spread foliage in same manner. Woodland Scenic’s foliage is something like collected coarse turf on fibers, that is used for tree leaves. Foliage is also useful to hide trestle base when it is floated from ground due to misalignment. 

 To explain tall grass, field grass material made of animal hair is used. Take a clump of field grass and shift slightly with fingers to make uneven end and cut it into 2,3cm. Then glue cut end to the ground. Rubber cement like Woodland Scenic’s Hobe-tac is useful to fix it.

Photo (33)

Top: Vegetation is done by order of turf, coarse turf, foliage, and tree.

Bottom right: Finished sprinkling turf.

Color Photo (34)

Ground cover

Top left: Brush on thinned white glue.

Top right: Sprinkling turf.

Middle left: Use different colors like earth blend and green to express variation.

Middle right: Drop thinned glue over it, if necessary, to fix turf.

Bottom: On steep slope, turf can be fixed on wet paints. In this example, acrylic paint is used for earth color. 

Color Photo (35)

Top: Covered with turf.

Middle left: Adding coarse turf and foliage.

Middle right: Fixing it with thinned white glue.

Bottom left: Coarse turf and foliage is also useful to hide trestle base when it is floated from ground due to misalignment.

Bottom right: Coarse turf is sprinkled on the end of trestle to hide junction. 
Trees (36)

 Tree made from sponge cluster is not realistic in O scale. I chose natural material for tree armatures, a kind of desert sagebrush. I used SuperTrees by Scenic Express, but similar kind can be found in dry flower art materials shop. It looks as realistic dead branch without any retouching. Only weak point of this material is that trunks are often warped and breakable.

 The material is in color of straw; I colored trunks in gray and brown. It should be sprayed from the root. Then I prepared matte medium obtained at art supply store thinned with water and dipped the material in it. After dipping for a while, sprinkle coarse turf from the top of the tree. Mat medium not only glues leaves but also make brittle branches strong. Only one sprinkling will not make enough leaves to be collected. Next spray matte medium solution over the tree, and sprinkle coarse turf again. Try several times until you are satisfied with the results. 

Choose several colors for different trees. Foliage material can also be used as leaves. Plant finished tree into hole drilled on the landscape. In this layout, height of tree is from 5cm to 18cm. and planted more than 20. Broken branches were used as bush.

Photo (36)

Top and middle right: Making hole and planting tree.

Bottom left: I used natural material for tree armatures, a kind of desert sagebrush; original material on left, finished tree with coarse turf on right.

Bottom right: Broken branches were used as bush.
Accessories and finish (37)

 If you have finished planting trees, the layout is almost completed. We need some accessories for final finish.

- Crossings and gangplank on the trestle:

 Those are made from 1.2 mm thick sheet. After locating, rub on sands for dusty look. To avoid tracks floating from the trestle bed, I screwed the sleeper on the stringer. Gangplank among rails helps hiding those screw heads. 

- Bumper:

 I used Evergreen’s 5 x 2.5 mm square rod. I used pin to fix it on the end of the siding tracks.

- Ground throws:

 I used Caboose Industries’ N gauge ground throws, that is supplied for non-sprung turnouts to operate. As Peco turnouts have springs, I disconnected the lever from the bar so that the lever is free from electrical operation. It is fixed on spare sleepers with spike pins.

- Signs:

 Inkjet printer is used to make signs. I used postcard paper and sliced wood paper. For old wood sign, letters are printed on sliced wood paper, and weathered. “Safety First”, and “Do not Enter” sign are made by this method. 

Photo (37)

Top right: Crossing plank is made from 1.2 mm sheet, and raised by 2 mm square rod.

Middle right: Crossing plank was weathered with pastel powders; then soil is rubbed and brushed for dusty look.

Bottom left: Junk parts are scattered around sidings. Cement mixer is a white metal kit. Skids and pipes are made from styrene materials.

Bottom right: To avoid tracks floating from the trestle bed, sleepers are screwed on the stringer and gangplanks were laid over them.
For ease of maintenance, I placed structures such as sheds and shop freely and did not fix them permanently. Junks and automobiles should be place in the scene. We can enjoy selecting them from white metal parts and even from inexpensive toys. Here are some that can be easily hand made.

- Covered supplies:

Cut a piece of sheet from plastic shopping bag and cover it over a set of blocks. Arrange folds and paint and weather it.

- Skids:

 Skids are made from strips of 1.2 mm sheets and placed on 2 mm square bars.

- Pipes:

 Tamiya’s 2 mm and 3mm diameter pipes were cut and weathered.

 Figures are necessary for creating live atmosphere. For O scale, Preiser produces plastic figures in 1/43 and 1/50 scale. Their 1/50 scale crews for construction work are suitable for this kind of layout. I chose some workers in 1/43 from Phoenix white metal figures. There are also many kinds of white metal figures in 1/48. We should not be so nervous in scale difference as we use same scale figures in a same group. 

 Also inexpensive plastic figure for toy trains and flight crew for plane models can be used with a little modification and touch up. 

 For finishing up, surrounding edge of the layout should be decorated neatly. I pasted layered-cork-patterned paper on surrounding edges.

Photo (38)

Top right: Caboose Industries’ N gauge ground throws are used as dummy.

Middle right: Bumpers are made from styrene rods. I used pin to fix it on the end of the siding tracks.

Bottom: Skids are made from 1.2 mm sheets and 2 mm square rods; before painting (left), finished (right).

Photo (39)

Top left: Tamiya’s plastic pipes were cut and weathered for piping supplies.

Top right: For old wood sign, letters are printed on sliced wood paper.

Middle: Piece of sheet from plastic shopping bag is used for covered supplies.

Bottom left: I put layered-cork-patterned paper on surroundings.

Bottom right: For ease of maintenance, I just placed structures freely and did not fix them permanently. Styrene-foam cardboards are glued for locating structures in right positions.

Photo (39)

Scenery around loading deck:

Top: At the supply yard of upper line, There is a curved siding used for loading and unloading supplies. Pipes are Tamiya parts, Drum cans are O scale parts, and Tank is an HO unit load by Hobby Model.

Middle: Land Rover waits at the loading deck. It is a weathered Dinky model. Figures are Phoenix’s white metal kits. It is a great advantage for O scale that there are so many nice car models in 1/43 scale.

Bottom: To express grounds where cars get in, I poured plaster powder directly using tea strainer, and colored them buff. 

7. Structures (41-57)

Basics of structure modeling (41)

 Let’s start building wooden structure using styrene sheets and rods. Though Japanese structure is commonly built up with frame timber, it is not easy to follow up the original framework. Furthermore, plastic lacks stickiness which wood possesses, that makes skeleton modeling more difficult. Why not build structure by panel-by-panel method like a plastic model kit? We will build up structure by glueing panels each other. The parallel groove between planks is expressed by P-Cutter. Wood grain is expressed by coarse sandpaper. Cracks and scratch are expressed by using P-Cutter in various directions.

 First, method of making window frames and doors will be shown. For ease of cutting, I chose 0.3 mm thick styrene sheet for making window frames and doors. Attach surrounding of the template paper on a sheet using week adhesive tape like drafting tape. Template should be drawn as seen from the back (no difference in this example!), so that the face to put cutter is on the backside. To represent wood grain, rub another side where the template is not attached with sandpaper before cutting out. Rubbing in one direction using rough sandpaper of grit #100 works best for simulating wood grain. 

 Then, scribe sheet by putting cutter on the line over the paper template. Removing template and finding scribing, rub pastel powder along it to make it easy to see. Now we can easily follow the line with cutter to cut out. As there will be a swell along the cut edge, it should be removed by sandpaper. If you chop off a piece in the frame unfortunately, it can be glued later.

 Vertical siding is made by 1 mm thick sheet. In this case, template faces the exterior side to guide vertical grooving. Attach template paper on the sheet. Then, remove template sheet inside the part after cutting out any opening, and scribe groove with acryl plate cutter (Olfa P-cutter) guided by lines on the remaining template. Grit #80 to #100 sandpapers simulate wood grain.

Photo (42)

Basics of structure modeling

Top left: Attach surrounding of the template that is handwritten on the section paper or computer-drawn printout, on a sheet using week adhesive tape like drafting tape. Template should be drawn as seen from the back (no difference in this example!), so that the face to put cutter is on the backside. To represent wood grain, rub side where the template is not attached with sandpaper before cutting out. Rubbing in one direction using rough sandpaper of grit #100 works best for simulating wood grain.

Top right: Removing template and finding scribing, rub pastel powder along it to make it easy to see.

Middle left: Now we can easily follow the line with cutter to cut out.

Middle right: As there will be a swell along the cut edge, it should be removed by sandpaper.

Bottom left: Groove between vertical plank is expressed using acryl-plate cutter.  (Olfa P-cutter).

Bottom right: .80 to 100 grit sandpapers simulate wood grain.
Workshop (43)

 This workshop is a roofed depot adjacent to storage house, and a office is attached on opposite side. It is located on right side of the upper line, and divides the scene of endless loop. It covers the track in 150 mm radius curve. Storage house is supposed to be located outside the layout boundary, and only its false wall is built. The wall of the building is built in vertical plank with aged look. 

 I use HO scale molded corrugated roof by Kibri for the roofing. For the office, I used typical Japanese style sliding windows and doors. The template of windows and doors are drawn in page 53. Height and width of the opening where train go through should be adjusted to suit your size of rolling stocks. Before assembling walls together, I bent and scraped off some planks to give a damaged look. After glueing together walls in square, rectangular rods were attached on their inner edges. Leg length of the deck should be adjusted according to the landscape shape. Template drawing is shown in 1/2 model scale. Main parts are shown in parts (I forgot to put window side wall of the office in parts template), but rafters and framing parts are not shown.

 After painting and weathering, I sprayed a flat coat, which gave windows dusky look. I fixed the deck portion to the layout, but buildings with false walls are removable. 

Photo (43)

Top: Aged wooden structure can be built by panel-by-panel construction using styrene sheet, which is easy to assemble.

Bottom right: It is located on right side of the upper line, and divides the scene of endless loop. It covers the track in 150 mm radius curve.

Color Photo (46)

Top left: Paper mock-up was built first for design study.

Top right: After assembling walls, rods were attached along edges.

Middle left: Kibri’s formed panel is used for corrugated roof, reformed for damaged look.

Middle right: Gray and brown colors were sprayed using canned spray for plastic models.

Bottom left: Weathered with pastel powders.

Bottom right: I sprayed a flat coat, which gave windows dusky look.
Loading depot (47)

 This is a building that drops ore into lorries from upper level floor. It is located in left side of upper line, and as same as the workshop, it is used to hide endless loop of 150mm radius to divide scene in small layout. One end is supposed to be connected to another building or connected to mine tunnel. Size of lower opening should be adjusted to sufficient clearance for trains. Vertical plank siding is same as the workshop, made of 1 mm thick sheet. 

Drawings are shown 1/2 model size. Lower portion of the building is made of concrete. I finished it with gray suede-finish canned spray. Sidewall J is a mortar wall, and I simulated it with scenery plaster by sprinkling with tea strainer. For roofing (H), upper panels overlaps lower ones along the edge. Roofing tile on the annex (I) is an array of flat panels with vertical holding bars. 

Color Photo (47)

Bottom: Sidewall J is a false wall supposing building on the other side. Upper with wood plank wall; lower with mortar wall, which is simulated with scenery plaster by sprinkling with tea strainer.

Color Photo (48)

Lower Line (Line no.1)

Top: 1930 Compressor engine is a white metal kit by Phoenix. U-shaped side dump car is a type used in ore mine.

Middle: Lower Line under crosses timber trestle. Getting into Seventies, we found relatively new Honda N360 idling.

Bottom: timber frame of tunnel portals is also made of styrene bars. Lightweight locomotive was used at the logging line, but I hope it may be useful in mining lines. Equipment in right front is originally fueling cart for British air force. It is a Revell kit.

Photo (50)

Bottom left: Window frames are cutout from 0.3 mm sheet.
Locomotive shed (53)

This shed with an office is used as a critter maintenance shop．Also, it can be used as a covered utility over the extended trackage. 

Let’s try on building clapboard siding structure. Basically, the wall is made of styrene sheets and sidings were attached separately. I damaged some clapboards to give an aged appearance. Clapboard is also made of styrene strips. 

Template is given in 1/2 model size. Roof tiles and rafters are not included in the templates. Please prepare them by yourself referring structure drawings. As clapboard siding, 0.3 mm sheets were cut to 4 mm width strips, and grit #100 sandpaper was used to make wood grain.  

Walls are made of 1 mm sheets. Shed and office are built up separately. Columns and beam details were later added using square rods. A gable of the shed is covered with vertical planks, which are made with 1 mm sheets as described for other structure.

Sidewall is covered with clapboards. To express aged look, with missing boards make some portion see through inside, I removed portions of solid wall by remaining several columns, and bridged clapboard strips between columns. For office, clapboards were attached after windows and doors were fixed. 

Clapboard strips were glued in 3.5mm pitch, overlapping 0.5mm. First cut strips in appropriate length and chop them at the corner after attached. Damage and tear clapboards after it is glued.

Shed has tiled panel roofing, while office has molded corrugated roof. 

Diagram (53): Template of windows and doors is also used for building the workshop. 

Photo (55)

Top left: Office is built up separately.

Top right: Clapboard strips are chopped after attached.

Middle left: Clapboard sidings of the shed. Styrene material could express an aged look.

Middle right: Showing position to glue strips.

Bottom left: Before painting, shed side.

Bottom right: Before painting, office side.

Color Photo (57)

Top left: Color spray for plastic model is used. First spray gray color on entire surface, then spray brown partly. Spray roofs dark gray.

Top right: For finishing touch, use brown pastel powder or weathering powder. Use black powder for roof.

Middle: Windows and doors are commonly usable for traditional Japanese structure.

Bottom: The building is located on outer siding of the upper line (line no.2).
8. Building Locomotives (58-78)
Drawings (58)

Top: Locomotives described in this book are shown.

Bottom left: Other freelance locomotives built by the same method.

Bottom right: Tools for cutout, from forehand:

 middle size cutter used for cutting 0.5 mm sheets or thinner,

 large size cutter used for cutting 1 mm sheets or thicker,

 P-cutter (Acryl sheet cutter) for grooving,

 punch for locating holes.
Basics of modeling (59)

 In this chapter, I would like to show you how to build internal combustion engine locomotives using styrene materials. There are some common techniques I would like to describe.

- Motive power:

 HO powered truck is used with 10.5 mm diameter wheels. Tenshodo/Hanazono has their products in wheelbase of 24.5 mm, 26 mm and 31 mm. Endo produces Traction Motor in 26 mm wheelbase. The height of the plane on power unit for the body or chassis to be held is 14.5 mm above top of rail. 

- Couplers:

 Link and pin couplers are realistic, however, automatic coupler is used for easy operation. Kadee no. 5 coupler is chosen as a standard. Top of coupler box is mounted to body 11.5 mm above top of rail. As lower plane of the body or chassis is held 14.5 mm, coupler is mounted 3mm below the plane by attaching it under 3mm rod. Though rather higher in position, later, if you desire, link and pin coupler can be replaced in the coupler box. 

- Screws:

 Body is mounted on the chassis with screws for ease of maintenance. 1.4 mm and 2 mm screws are used, and tapping is done directly on styrene. For 1.4 mm screws, hole is drilled 1.1 mm and tapped 2 mm. In the same way, 1.6 mm drill and 2 mm tap are used for 2 mm screw. Drills and taps are necessary items.

- Styrene sheet cutting:

 As described in structure modeling, basics of styrene sheet modeling are summarized here. First, prepare handwritten template on section paper or printout of computer-drawn template, and attach it on a styrene sheet. Weak adhesive tape like Scotch drafting tape is suitable by taping edge on to the sheet. Usually we cut in from backside, the template is taped on the backside. 

 Next cut along lines guided by ruler over the template paper. When another part is adjacent along the line, please be careful about the order of cutting not to remove paper piece with remaining lines. With single cut, paper will be removed marking scribed line on styrene sheet. As it is hard to see scribed lines on white sheet, rub pastel powder along lines to make them visible. With a few cut, styrene pieces will be separated. As there will be a swell along the cut edge, it should be removed by sandpaper. Now your plastic parts are ready to assemble.

- Glueing:

 Low viscosity liquid cement for styrene, tube cement and ACC cement are used. Low viscosity type is usable for glueing styrene sheet, but be careful that too much amount will soften styrene and cause permanent warping. 

- Arcs and bending:

 To cut arcs and rounds, it is better to use curved ruler for guide. To bend sheet, I grooved several lines inside with P-cutter, and ACC cement is applied along the groove after bending. For curved plates, crosspieces will help it fix permanently.

- Rivets:

 0.3 mm sheet is used for riveting. Find suitable pointed apparatus for riveting. The point should be prepared round. I used to push the tool over the paper gently to get riveting effect. I prepared several tools according to rivet sizes.

Photo (59)

Middle right: Scotch drafting tape is suitable to tape template on to the sheet (right). Paper will be removed marking scribed line on styrene sheet. Rub pastel powder along lines to make them visible (left).

Bottom right: To bend sheet, I grooved several lines inside with P-cutter.

Color Photo (60) Upper line (Line no. 2)

Top: Work train on the upper line crosses the timber trestle and heads toward loading depot.

Middle: Motorcar #14 and work cars finish unloading supplies.

Bottom: Motorcar #14 passes the side of loco shed and heads toward the workshop. 

Motorcar (61)

 Many kinds of small motorcar are used for carrying crews in logging lines and construction work lines. This car #14 is designed, based on such prototypes. A pickup motorcar with slant front cab is used in Nigorigo line for maintenance of way and handling light supplies. As it is modeled as inside frame chassis, the chassis is extremely simple, only using Endo Traction Motor with no extra detailing. Axles jutting out from the wheel were cut. 

 Riveted cab is built up from 0.3 mm sheet reinforced with 0.5 mm sheet inside. Tapped plate (C4) is glued on its front bottom end, and fixed to the floor by screws centering the coupler pocket. The cargo frame is removable. Tenshodo’s headlights on front, Echo Model’s headlight on rear, Hasegawa’s meshed sheet for the radiator, and rail spike for a doorknob, are used. I sprayed the model Yamanote Line green.

Photo (63)

Top left: Cab assembly

Top right: Floor

Middle left: As it is modeled as inside frame chassis, the chassis is extremely simple, only using Endo Traction Motor with no extra detailing.

Middle right: The cargo frame is rudely assembled, and removable,. 

Bottom: Tenshodo’s headlights on front, Echo Model’s headlight on rear.
Iwate-Fuji portable locomotive (64)
 The prototype is a gasoline locomotive used at the frontline of logging railways, which was transported in components and assembled on site. It is like a 1/1 kit. The prototype is described in Tetsudo Mokei Shumi 633 (November 1997 issue). It was restored at Yanase Forestry Line and has been operated for tourist’s attraction. Though wheelbase of the prototype is 800 mm, that is 18 mm in 1/45, Endo Traction Motor of 26 mm wheelbase is chosen. 

 In prototype drawing, round brake wheel is shown. I found suitable wheels in MDC Roundhouse’s old-time freight car kit. But I could not find any prototype photo equipped with round brake wheel. Detail of every prototype varies as it were modified in local shop. Assemble your own as it were modified in your shop.  

 Order of assembly is described briefly. B1, B2 and B3 make floor; insert 0.9mm brass rods. End panel E1 is reinforced by E2; bend corners of lower end panel E4 with help of grooved lines inside made with P-cutter, reinforced with E3. E1 and E4 glued together with E5 among them. Sandbox filler cap on E5 is made from 1.4 mm round-head screw. Glue ventilator cover E6 and roof support B5. 

 Axles jutting out from the wheel were cut so that axle boxes are dummy. 1.4 mm round-head screw is used as journal box U6, and its groove on head is filled. 

 Roofs made from R1 and R2. Center hole is used to insert driver to fix power unit. Side panels S1-S4 differs in left and right; one with radiator grill, other one with blank panel and gasoline filler. 

 Underframes were sprayed gray, and body was sprayed Izukyu Hawaiian Blue. Gray suede finish spray was used for roof.

 Clear sheet is used for window frame E7, masking glass area and sprayed gray; wipers E8 and E9 were attached. Brake wheel was fixed on stem; seat and levers were arranged and glued on center weight, which was screwed on the power unit. 

Photo (67)

Top: B1, B2 and B3 make floor; insert 0.9mm brass rods. End panel E1 is reinforced by E2; bend corners of lower end panel E4 with help of grooved lines inside made with P-cutter, reinforced with E3. E1 and E4 glued together with E5 among them. Sandbox filler cap on E5 is made from 1.4 mm round-head screw. Glue ventilator cover E6 and roof support B5.

Middle: Axles jutting out from the wheel were cut. Journal box assembly U2, U3, U4, U5 and U8 to U1. 1.4 mm round-head screw is used as journal box U6, and its groove on head is filled. The assembly and channel is glued on floor B1.

Bottom: Roofs made from R1 and R2. Center hole is used to insert driver to fix power unit. Side panels S1-S4 differs in left and right; one with radiator grill, other one with blank panel and gasoline filler.

Photo (68)

Middle right: Clear sheet is used for window frame E7, masking glass area and sprayed gray; wipers E8 and E9 were attached.

Bottom: Brake wheel was fixed on stem; seat and levers were arranged and glued on center weight, which was screwed on the power unit. Kadee #5 is used for coupler.
L-shaped internal combustion locomotive (69)
 This is a freelance L-shaped internal combustion locomotive used for various service in Nigorigo line. Body is assembled in units; cab, engine cover, engine block, and chassis. Cab and engine block are fixed on chassis by 2 mm screws, which also hold coupler pockets. Engine cover is placed over engine block and is not glued. Engine block can be seen from the side.

 HO scale TR29 bogie frame truck for Diesel car, produced by Nikko Model is used for underframe details. Tenshodo Power Truck WB24.5 is used for power unit. Axles jutting out from the wheel were cut, and the power unit is fixed with center screw, leaving journal box details free of holding axles. Engine block is made from combination of stocked weights. Curves on roof and engine cover are bent with the help of grooved lines inside, reinforced with ACC cement and crosspieces. Body was sprayed Hankyu maroon and flat coat. It was weathered with pastel and weathering powders. Powders were rubbed with brushes and also washed with water acrylic thinners. Each gives different effects. Engine block is made from combination of stocked weights.

Photo (71)

Top: Numbered #5, L-shaped locomotive is painted in maroon with underframe detailed with HO trucks.

Middle left: HO TR29 truck for Diesel car by Nikko Model is used for underframe details.

Middle right: Body is assembled in units. 

Bottom left: Curves on roof and engine cover are bent with the help of grooved lines inside, reinforced with ACC cement and crosspieces.

Bottom right: Before painting. Office staples are used for handrails.

Kato type Diesel locomotive (73)
Cast frame Kato locomotives are one of common industrial locomotives in Japan of fifties and sixties. The design of cast frame is similar to Plymouth FL locomotives. I arranged it to fit in 26 mm wheelbase power unit, so there is no exact prototype for the model. I used Endo's powered truck, which is equivalent to Tenshodo WB26. To express a massive cast frame, several sheets are piled. Engine room is made half opened to show portion of the engine. Radiator grills and headlights are also made by styrene. I made two units, No. 6 with closed door painted in light green, and No. 7 with open door painted in yellow. The driver figure on No. 7 is by Preiser and is seated by magnet sheet.

Photo (73)

Bottom right:  No. 6 is painted in Yamanote Line green; No. 7 is assembled doors open, and painted in Sobu Line yellow.

Assembly instructions (76-77)

Underframe

1. F1.2: reform edge(file slant)

2. Form sides: F1.3+F1.2+F1.1+F1.5+F1.4

3. Form ends: F2.2+F2.1+F2.3

4. Floor panel: +F3.1+F3.2+F3.3+F3.4+F3.5, coupler mount F4

5. F5: bolt head: cut off 2 sides to form a hexagon

Journal box

1. Emboss bolt detail on J2, J3

2. J2+J1+J3

3. Journal box J4 is made by round head screw(head diameter: 2.5mm), fill grooves with putty

Radiator

1. Cement R3.1 on upper and lower edge of R3.2

2. Form: R1.1+R1.2+R1.2'+R1.2+R1.3+R5

3. Side detail::R1.5, R1.6 + R1.4, +R1.2

4. Top detail: R1.7+R1.2

5. R3.2+R1.1+R4, radiator cap: R2.1+R2.2

Engine

1. Drill 1.4mm, tap M2 onE17 (It holds frame and coupler)

2. E1+E2+E2+E1+E17 (E1 needs slits on upper edge to fit with H4)

3. Left detail: E4, E5, E6, E7, E8, E9, E10 + E3L

4. Right detail: E11, E12, E13, E14, E15, E16 + E3R

5. E3L, E3R+E1

Engine hood

1.Bend top H1+H3+side H2.1LR+ support H4

2.Bend H5.1

3.Hatch H6.1, exhaust pipe (drill 1.6mm) H8, sand box lids H7.1+H7.2

4.Hand rails H2.2, H5.1, H6.2

Cab

1.End panels: C2.1+C2.2+C2.3, C3.1+C3.2+C3.3

2.Side panels: C4.1L+C4.2L, C4.1R+C4.2R, build up the cab

3.Drill 1.6mm, tap M2 on C8.1, +C8.2, +C3.2 (Used to hold frame and coupler)

4.Bend roof C1 with supports C5, +C7.1, C7.2 (emboss rivet detail)

5.Doors: C6.1+C6.2+C6.3+C9.5

6.Windows: C9.1, C9.2, C9.3, C9.4 (Mask glass area and spray for frame details)

7.Headlights: Drill lathe 3mm rod and form L1, then drill 2mm. L2 supports on hood, L3 supports for the cab

Photo (78) Other internal combustion locomotives
Top: No. 3 is also a freelance locomotive of tropical flavor. It pulls sugar cane cars, which are Springside styrene kits. Kadee coupler is attached on one side in these cars.

Middle: No. 4 is an open tram with same HO truck as No. 5 is used for underframe.

Bottom: No. 1 is described in May/June 1997 issue of Narrow Gauge and Short Line Gazette. Its appearance is similar to the No. 5.
9. Wagons and Coach (79-94)
Photo (79)

Top: Various cars are made using flat lorries.

Middle left: Open coach and tank car are made from flat lorry using bogie truck. Hobbymodel’s HO unit tank is used.
Flat lorry using bogie truck (80)
 Most basic wagon in industrial line is a truck with flat bed. The flat lorry could be used for carrying supplies, and gravels could be carried with a support of removable frames. I looked for easy assembly of model, and finally decided to use bogie trucks. I selected fox type truck used for old-time freight cars, which is manufactured by MDC Roundhouse Products. Wheel diameter is 9.5 mm. Therefore, what we assemble are floor plate and side beams only. Upper edge of the truck should be filed to fit between side beams, and fix it to the floor by screws in center. That’s all. Coupler pockets are fixed with 2 mm screws by tapping directly on floor plate after drilling 1.6 mm. I made detachable wooden side frames for these lorries, though sides are glued for ease of handling. This is a primitive gondola found in small construction sites, whose sides are framed in slant position for easier detachment when carrying sand and gravel. Open crew car and tank car are also made based on this assembly. Hobby Model’s unit tank is suitable for the load. You may build various wagons by expanding your own imagination.

Photo (80)

Top right: Gravel wagon often uses removable open frames. Fun to have one with easy assembly.

Middle: Lorry can be built easily with HO bogie truck. I selected fox type truck used for old-time freight cars, which is manufactured by MDC Roundhouse Products.

Bottom left: Floor plate is common to these lorries.

Bottom right: Removable open frames and assembled bed.
Inside frame lorry (82)
　Spoke wheels are impressive for inside frame cars. Alan Gibson’s 9 mm diameter spoke wheels are used with short axles. I ordered them at narrow gauge model supplier in England. Wheels are fixed by pushing into 2mm diameter axle. Tamiya’s styrene pipe with 2 mm inside diameter / 3 mm outside diameter is suitable to support axle. Frames supporting pipe and floor plate are made from 1 mm sheet. Pay attention to fix two pipes so that they should be parallel to floor plate. Applying this flat chassis, a wagon with side poles and a gondola with removable side panels are built.

Photo (82)

Top right: Alan Gibson’s wheels are fixed by pushing them into 2mm diameter axle. Tamiya’s styrene pipe of 2 mm inside diameter / 3 mm outside diameter is suitable to support axle.

Middle: Wagon with side poles.

Bottom: Gondola with removable side panels
Side dump car (84)
　Side dump car is used to carry gravels, especially at construction work. Since its dumping action satisfies modelers with simple mechanism, it is often modeled as a beginner’s wagon, particularly in Germany.

- Outside frame car:

 I used 9.5mm diameter pivot wheels, a typical US 33-inch HO parts. As shown in the drawing, Bucket parts are made from 0.5 mm sheet except part 6. Bucket ends 2 and 3 are glued together shifting 0.5 mm so that rims 1, 4, 5 can be attached along shifted edge. Bucket side 1 is bent at the middle approximately in 5 mm radius. Glue it along shifted edge of 2, 3. Part 3 faces inside. 

 After bucket is formed, file bottom end of side 2 to make round along the bent curve of 1. As the rim, glue 4 to upper edge of 2, 3, 5 to upper edge of 1, and file corner rims round. The bucket hold is made by 2 mm square rod 6. To make the bucket rotate, end of 6 should be round before glueing to 2. For the frame, 9, 10 are 2 mm square rods, 11 and 15 are 1 mm sheets, 17 is 3 mm round rod, others are 0.5 mm sheets. After glueing 7 to 11, drill 1.6 mm and tap 2mm to hold couplers. Glue square rod 9 along 0.5 mm inside the side edge of 8. Round one end of 10 as shown, and glue it to 8 in same manner. Glue 8 over 9, 10 aligning with 7, then round off corners of 7, 8. The frame is now ready. Glue 12 to inside of the side frame. 

For the wheel mount, glue 13 to 14, fit 1 mm slice of 3 mm round rod 17 to 13. Glue 15 with 1 mm hole to 14, and glue 16 to 15. Hold the assembled mount beside 12 and adjust hole size to make pivot wheels rotate smoothly. Some cut and try experience are needed to make a smooth running wheel mount. Glue the assembled mount to 12 after you are satisfied with it. 

For the bucket support, glue 19 to the frame, and glue 18 to 19 at a right angle. Adjust them for the smooth rotation. Fit the bucket on the support and it is ready. Kadee no. 5 coupler is mounted on upper side of the frame. 
- Inside frame car:

 Inside frame side dump cars were built by similar method. Frame is almost same as inside frame flat lorry. Note that the position of the bucket hold is different from that of the outside frame car described above.

Photo (84)

Left: Two inside frame car on the left; two outside frame car on the right

Right: Outside frame car. Kadee no. 5 coupler is mounted on upper side of the frame.

Photo (87)
Bottom left: Tamiya’s styrene pipe of 2 mm inside diameter / 3 mm outside diameter is suitable to support 2 mm axle.
Gondola (89)

 This is a gondola featuring opening side panels. 9.5mm diameter pivot wheels, a typical US 33-inch HO parts. are used. Journal boxes are Echo Model’s white metal parts. Spare parts found in MDC Roundhouse kits are used for the brake wheels; however, Japanese type brake levers can be easily built from brass wires.

Chassis

 The chassis of this wagon is used for various styles. Groove plank rows on the floor C1, and tap (1.4M) for fixing journal boxes (Echo Model #653). Glue side beams C2 and coupler base C3 to the floor. I cut off one side of brake shoe pair mounted in journal box parts. 

Body

 Wood grain on side panel is expressed by sandpapers, and riveted strips are cut from 0.3 mm sheet. Side panels are composed of inner panel A2.1 and outer panels (A2.2 + A2.3 + A2.4) glued together, with strips A2.5, A2.6 attached. File off square hole for latches in A2.6. Similarly for end panels, Glue inside panel A1.1 with outside panel A1.3, with supporting strips (A1.4 +A1.5) attached.

Side panel hinges are composed of brass strips B1, B2 grabbing 0.5 mm brass wire. B1 is inserted to the side panel C2. Brass strip B1 is used also for the latch, bending one end to a shape of ring to hold a pin. Insert the latch to the hole of A2.2, and then fix it on the slot of A1.1 and glue it after finding the right position. Finally cover it with A1.2. 

Assembly instructions (90-91)

Body assembly

1. Wood grain is expressed by sandpapers, and rivets are embossed on 0.3 mm sheet.

2. Side panels: A2.1 + (A2.2 + A2.3 + A2.4) + A2.5 + A2.6. File off square hole for latches in A2.6.

3. End panels: A1.1 + A1.3 + (A1.4 +A1.5).

4. Side panel hinges: Brass strips B1, B2 grab 0.5 mm brass wires. B1 is inserted to C2.

5. Latch: Bend one end of B1 to a shape of ring to hold a pin. Insert the latch to the hole of A2.2, and then fix it on the slot of A1.1 and glue it after finding the right position. Finally cover it with A1.2.

6. 

Underframe


1. Groove plank rows on C1, and tap (1.4M) for fixing journal boxes (Echo Model #653).

2. Glue C2, C3 to the C1.


3. Cut off one side of brake shoe pair mounted in journal box parts. 9.5mm pivot wheels are used.
Small coach (92)
 This small coach was designed after a coach used in Kiso logging line, though the underframe is not a type found in prototypes. It shares same chassis used for the gondola described before. 

 Groove side panel at intervals of 2 mm, and express wood grain with sandpapers. Door opens with pivoted brass wire. Outer door panel is 0.5 mm narrower than inner door panel. Brass wire is glued with ACC along thin edge of the door, and lower end fits in the hole on the floor. Another end of the wire is fixed with piece of styrene. 

 Roof is made of two grooved sheets glued together. Attaching crosspieces as supports, ACC glue was poured into grooves. I placed seats and brake wheels in the interior (not shown in template). By masking clear 0.5 mm sheet, window frames were spray painted over it. Windows are expressed partly opened. Canned spray paint were used. Blue #22 for Keihin-Tohoku line and Cream #4 for Kiha 82 were sprayed on the body, and Asahi Pen’s Suede finish gray was sprayed on the roof.

Photo (92)

Top right: Journal boxes are Echo Model’s HO freight car type.

Middle right: It was designed after a coach used in Kiso logging line. Door opens with pivoted brass wire. Shown before painting.
Bottom left: Asahi Pen’s Suede finish gray is sprayed on the roof.

Bottom right: Roof is made of two grooved sheets glued together. Attaching crosspieces as supports, ACC glue was poured into grooves.
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