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Real Engineering in HMiniature

MODEL-BUILDING WITH MECCANO

There is no limit to the number of models that can be built with Meccano—Cranes, Clocks, Motor Cars,
Aeroplanes, Machine Tools, Locomotives—in fact everything that interests boys. A screwdriver and a
spanner, both of which are provided in each Outfit, are the only tools necessary.

When you have built all the models illustrated in the Manuals of Instruction the fun is not over, but is
just beginning. Now comes the chance to make use of your own ideas. First of all, re-build some of the
models with small changes in construction that may occur to you ; then try building models entirely of your
own design. In doing this you will feel the real thrill of the engineer and the inventor.

HOW TO BUILD UP YOUR OUTFIT

Meccano is sold in 11 different Qutfits, ranging from No. O to No. 10. Each Outfit from No. 1 upwards
can be converted into the one next larger by the purchase of an Accessory Outfit. Thus Meccano No. 1
Outfit can be converted into No. 2 Outfit by adding to it a No. 12 Accessory Outfit. No. 2a Outfit would
then convert it into a No. 3, and so on. In this way, no matter with which Outfit you begin, you can build
it up by degrees until you have a No. 10 Qutfit.

All Meccano parts are of the same high quality and finish, but the larger Outfits contain a greater quantity
and variety, making possible the construction of more elaborate models.

Special Note.—The Meccano Plates (Flanged, Flat, Curved, etc.) are shown in the Manuals with diagonal
white lines. In the new Meccano Qutfits these parts are plain.

Several of the illustrations in this Manual show how miniature figures and various small articles can be
introduced to add realism to the models. These are not included in the Outfit. Many of them are Meccano
Dinky Toys that can be bought separately from your Meccano dealer.

THE “MECCANO MAGAZINE"”

The ' Meccano Magazine " is published specially
for Meccano boys. Every month it describes and illus-
trates new Meccano models for Outfits of all sizes, and
deals with suggestions from readers for new Meccano
parts and for new methods of using the existing parts.

There are model-building competitions specially

planned to give an equal chance to the owners of small and large Outfits. In addition, there are
splendid articles on such subjects as Railways, Famous Engineers and Inventors, Electricity, Chemistry,
Bridges, Cranes and Aeroplanes, and special sections dealing with the latest Engineering, Aviation and
Shipping News. Other pages deal with Stamp Collecting, and Books of interest to boys ; and a feature of
outstanding popularity is the section devoted to short articles from readers.

If you are not already a reader write to the Editor for full particulars, or order a copy from your Meccano
dealer, or from any newsagent.

THE MECCANO GUILD

Every owner of a Meccano Outfit should join the Meccano Guild. This is a world-wide organisation,
started at the request of Meccano boys. Its primary object is to bring boys together and to make them feel
that they are all members of a great brotherhood, each trying to help others to get the very best out of life.
Its members are in constant touch with Headquarters, giving news of their activities and being guided in their
hobbies and interests. Write for full particulars and an application form to the Secretary, Meccano Guild,
Binns Road, Liverpool 13.

Clubs founded and established under the guidance of the Guild Secretary provide Meccano boys with
opportunities of enjoying to the utmost the fun of model-building. Each has its Leader, Secretary, Treasurer
and other officials. With the exception of the Leader, all the officials are boys, and as far as possible the
proceedings of the clubs are conducted by boys.

MECCANO SERVICE

The service of Meccano does not end with selling an Outfit and an Instruction Manual. Ifever youareinany
difficulty with your models, or if you want advice on any-
thing connected with this great hobby, write to us. We
receive hundreds of interesting letters from boys in all
parts of the world, and each of these is answered person-
ally by one of our staff of experienced experts.

Whatever your problem may be, write to us about

t. Do not hesitate. 'We shall be delighted to help you
in any way possible.

- THE FINEST HOBBY IN THE WORLD FOR BOYS




This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits) i

Parts required
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1 No. 1 Clock-
work Motor.

Construction {s commenced with the octagonal base, four sides of which are fillad in with 53" % 3}" Flat Plates, The column 1 consists of
four 34" x 24" Flanged Plates bolted together, and is joined to the base by eight Obtuse Angle Brackets, two of which are fastened to each of
the 54" % 317 Flat Plates. '

The body of the windmill is made up of four 124" Angle Girders 3, two 74" Angle Girders, two 74" Strips 4, and five 517 Strips, and is
joined to the column 1 by two 94" Angle Girders 2, The two side walls and front of the building are completed with Flexible Plates. The
roof also is completed with Flexible Plates and four 547 Strips, and is secured to the body by two 17 x 4" Angle Brackets 5, two {"x §* Angle
Brackets, and two Flat Brackets,

The four sails are identical and each is built up of one 124" Angle Girder, one 55" Angle Girder, thrze 124" Strips and one 44" Strip, the
centre being filled in with 2 1247 % 24" Strip Plate. The sails are connectod at the centre to 2 3° Pulley Wheel, over which is secured a Road
Wheel, the Pulley being fastencd to a 114" Rod 18 that runs through to the back of the model,

The outside Gears to the No.1 Clockwork Motor 14 should first of all be fitted. The 2" Axle Rod 15 passes through the fourth pair of
holes from the right of the Motor. The 4" Pinion on the Motor shaft drives a 57-testh Gear Wheel on the rear end of the Rod 15, A 4"
Pinion is secured on the front end of Red 15 and drives a 57-teeth Gear Wheel on the Rod 16, which carries also a §” Pinion that drives a
50-tecth Gear Wheel on Rod 17 A §7 Sprocket Wheel on the end of the 24" Rod 17 is connected by Sprocket Chain to a 3" Sprocket Wheel
on Rod 18, On this Rod also is arranged the drive
for the directional vanes at the back of the model. This
is driven through a 14" and a £ Bevel Gear. The 4*
Bevel Gear is fixed to a Rod at right angles to the Red
18. On one end of this Rad is a Collar and on the other
end is fastened a 1* fast Pulley, which drives, by
means of a Driving Band, the directional vanes on the
Rod 19. The vanes consist of =ight 24" Strips bolted
to Bush Wheel 11 secured to Rod 19,

The drive for the sack loader at the side of the
model is operated by rotating Crank Handle 13,
which is secured in its bearings, 24° Triangular Plates,
at one end by a Road Whee| and at the other by a 1”
fast Pulley. A belt of Cord connects this Pulley to
another 1% fast Pulley on Rod 12. A sccond Cord is
tied to and wound ssveral turns around Rod 12, and
then passes over the looss Pulley carried on lock-
nuljted Bolt 9, 3 Loaded Hook being attached to its
end.

The structure for the loading gear Is fastensd to
the side of the model by means of a 14" % " Double
Angle Strip 8. Owing to the inward slope of the
sides of the model, four Washers are used at the top
of the Double Angle Strip, between it and the
Flexible Plate to which it is fastened, in order to
keep it vertical.

The platform 6 s a 24"% 24" Flexibla Plate fas-
tened to two +"x " Angle Brackets that in turn are
secured to a 24" &" Double Angle Strip. The plat-
form is secured to the bady of the model by two
£" X £" Angle Brackets fastened at right angles to the
previously mentioned 4“x 4" Angle Brackets. Each
side of the platform is edged with a 14" Strip.

The lower platform 7 is secured to the model by
two 7% 4" Angle Brackets. A 24" x 4" Double
Angle Strip also is fastenad 1o the Angle Brackets,

The weather vane at the top of the model is
made separately, A Double Bent Strip is attached
1o a 14" Disc across the centre of which are fastened
also two 2" Strips at right angles to one another,
On the end of each of these Strips is secured a 4" %47
Angle Bracket representing the points of the compass.
Through the centre of the 14"Disc is passed a Rod 10,
on the top of which is fastened an End Bearing and an
arrow consisting of a 24" Strip, two Flat Brackets and
a 1% Triangular Plate,




2 This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

9.2 SALOON MOTOR COACH
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of tw Angle Girde and secur one 53« §”
nd by two 247 Strips 2 over
A Mo, 1 Clockwork Moter 7 is attached to the Angle Girders, and the hich has a forward and roverse movement is carried above

the Motor between two Girder Brackets.

ng shaft of the gear-box is 2 61" Rod 9 that carries three 37 Pinions,
Pinions can be moved into or out of mesh with the §* Contrate Wheel 8 by moving 2 snted on a ¥ Bolt lock-nutted
to the chassis, and 2 Compression Spring on the shank of the Bolt retains the Strip in any desired positi I iven shaft is a 45" Red carrying
4 57-teeth Gear and a Collar, and is connected 10 the cardan shaft by a universal coupling 11, built up from a Swivel Bearing and a small Fork Piece.

al” F’u”v.',r’i, Two of the §*

The cardan shaft is a compound rod made by joining a 34" Red to a 4" Rod by a Coupling, ThL- 34" of the cardan shaft carries a §*
Bevel Gear and is journalled in the bore of a Coupling 12. “The Coupling is car locsely on a 5° |’L... D"l n a Collar and a 14" Bevel Gear
that is fastened so that itisin constant mesh with the £" Bevel Gear. “This Rad and & second 5” Rod tegether form the rear axles, which are con-
nected by Sprocket Chain, Nine Washers space the near side whesls (Fig. 9.2¢) from the chassis,

The steering mechanism is made as follow Two Coupl ngs 3 are pivoted on Pivot Bolts lock-nutted to the outer ends of the 24® Strips 2. A
2" Rod iz locked in the |G|'\(J'[v--ln1| bore of cach Coupling and a 37 BCJL 5 carrying a Collar Is screwed into the end transverse tapped bore. The
tie-rod 4 consists of a 3" Strip that overlaps a 33" Strip by t"‘rce holes. At each end the tie-rod carries a Crank and £” Bolts passed throu gh their
bosses are screwed into the Collars. The st zering column is 3 -1 Rod journalled in bearings provided by t chassis and a 14" x 4"
Double Angle Strip. It carries a Steering Wheel, a 4" Pinion and a Colfar, The Collar bears against the head of the Bolt holding the Double Angl
Strip and retains the Rod in position, A 24° Red carrying Boss Bell Crank 6 and a 50-teeth ‘Gear also is journalled in the 1, % 4" Double Angle
Strip, and the Bell Crank 6 is arranged so that it engages with the Threaded Pin on the tie-rod. The front wheels are 27 Pulleys fitted with
Wheel Discs, and are free to turn on the 2° Rods

Fig. 9.2a

(Continued on wext page)




This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

The driver’s cab and front of the model can now be constructed. A 31‘!:2%' Flanged Plate 14 and a 54" x 34" Flal

Plate 15 are joincd across by a 5§” Strip.  The Flat Plate 15 is bolted to a 43" Strip attached to the 54" Strip of the rear

T S T T, AT S S R R - - = side by Angle Brackets. A compound strip made by overlapping a 44" » 2" Double Angle Strip with a 23" Strip, is bolted
to the 537 Strip first mentioned and also to the 547 Strip at the other side of the model,

The front window of the coach is a framework made from two 247 Strips, a 43" Strip, and a 53" Strip ex}nndcd upward
by a 14" % 3" Double Angle Strip.  The driver's cab consists of five 24" Strips, a 2” Strip and a 24" X 4" Double Angle
Strip bolted as shown, one of the vertical 23" Strips being joined by a 1% Triangular Plate to a compound strip connecting
the sides, The compound strip is a 54” Strip extended by a 15" Strip, and is joined to the sides by Angle Brackets, The
rear side of tha cab is filled in below the 24" x 14" Flexible Plate by a 24" % j*’ Double Angle Strip, a 24" Stripand a 14"
Strip, the last-mentioned being bolted 1o the 24” small radius Curved Strip that forms part of the mudguard,

The bonnet consists of @ 35% < 24” and a 24" x 14" Flanged Plate bolted to a further 34" X 24" Flanged Plate 16 that
forms the radiator.  The headlamps zre 1" Flanged Wheels, and are fastencd by 4" Bolts to the 335" Strips of the radiator.
The curved top of the bonnet is obtained by curving two 24 X 14" Flexible Plates to shape and attaching them to one side
of the bonnet by an Obtuse Angle Bracket.

A 3" Bolt passed through a 1" 4" Angle Bracket secured to the front of the driver's cab, passes also through the
bonnet and the flange of the Flanged Plate 16, The Bolt carries four Washers on its shank between the Flanged Plate and
. the Flexible Plate, Two Flat Trunnions bolted to the cab and also to a 17 x1” Angle Bracket, complete the front of the
. o . - LY -'I- 3 - madel.

a0 0 rd

|

.
-
A

L : < - " The mudguard on the near side consists of two 24" x 14" Flexible Plates joined by a Flat Bracket and connected to the
bonnet by an Angle Bracket, The other mudguard is a 24" X 14" Flexible Plate curved to shape and attached to the
21" 11" Flanged Plate by an Angl= Bracket.  The completed body is bolted to the chassis by the Double Angle Strip 18 at
the rear end and by a 17 x 4" Angle Bracket at the front. One side-member of the chassis is bolted 1o Flanged Flate 14
and the other is attached by Corner Angle Bracket 19 to the 44" x 4~ Double Angle Strip jeining the sides of the body.

Fig. 9.2b

The destination board 17 is made from three 24" % " Double Angle Strips and is attached to the roof of the coach
by Angle Brackets, The guard rails 20 are 114" Rods held in Collars.,

(Continued from previous page)

The coachwork is built up on a framework of four 124" Angle Girders 13, pairs of which are overlapped by nine holes.
Each pair is bolted to the Flexible Plates of the sides, The side shown in Fig. 9.2b censists of three compound
strips joined across by compound strips and Double Angle Strips. The upper strip consists of a 1247, a 54, and a 44"
i:ri?; tghggentre strip consists of 2 124", 2 247, and a 54" Strip.  The lower strip consists of a 124" Strip and 224" and 74"

ngle Girder,

The centre and lower compound strips are joined by 54* Strips at the front end, and by a 54" Curved Strip at the rear
end. The upper compound strip is supported by two 34* x 4" Double Angle Strips, a 54" and a 3" Strip, and also by a 54"
Strip extended by a 24" Strip that forms the door frame. The side is then fillcd in with Flexible Plates of varipus
sizes, and at the rear is a Semi-Circular Plate, The opposite side is constructedasfollows, Theupper and centre compound
strips are made by overlapping 124" Strips by 10 holes and six holes respectively. Four 587 %14 Flexible Plates are
bolted end to end and then attached 1o the centre compound strip. The remainder of the side is completed with two
44" x 24" Flexible Plates, two 535"%24" Flexible Plates and a 24"x24" Flexible Plate, A Semi-Circular Plate is
used to fill in the rear end. The upper compound strip is supported by two 3° and two 54° Strips, and the 547 Strips form-
ing the door frame are extended by 24" Strips. A 37 Strip is bolted across the front ends of the compound strips, the
lewer Bolt holding also a 24" % 14" Flexible Plate and a 2° Slotted Strip.  To this side are bolted Plates of various
sizes that form the seats,

The compound angle girders fixed to the sides are now joincd together by bolting the floor in place. At the rear of
the coach three 124" % 24" Strip Plates are overlapped and bolted together as shown in Fig. 9.2a, and are fastencd at their
rear ends to the flanges of the Angle Girders, At their front ends they are clamped between a 54" Strip and the 2*'
Strip seen in Fig. 9.2a. The floor is then extended to the front by a 124" Strip Plate and two 51%x 24" Flexible
Plates. The streamline rear part of the body is made by bolting three 54" % 24" Flexible Plates to two 54° Strips that overlap
each other by six holes. The compound plate so formed is attached to the rear of the coach by four Angle Brackets,

Fig. 9.2¢

The roof is made by extending a 124" x 24" Strip Plate by 54" % 24" Flexible Plates as shown. The compound
plate is extended on each side by 1 if" radius Curved Plates, and 23" < 24" Flexible Plates, The roof is further extended
to the rear by three 54" % 24" Flexible Plates, and is reinforced at cach side by compound strips, one of which is made by
overlapping 124~ Strips by 10 holes, and the other by extending a 124" Strip with a 5)” and a 24" Strip. The complete
unit is attached to the compound strips of the sides by Obtuse Angle Brackets and Angle Brackets. The 547 x 24" Flexible
Plates at the rear of the roof are now bolted to the back.




4 This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Qutfits)

9.3 GARAGE AND PETROL STATION

Parts required

12 of No. 1 In arder to obtain the best offect with this fine model the various components should be mounted on a
2 % s b board measuring not less than 2ft. 6in, by 2ft.

22 woom % The structure of the repair shop is commenced by building a framework of Angle Girders to form the
2 »oow 33 corners of the walls and roof. The upright supports are 124" Angle Girders 1(Fig. 9.3b) and those used for
4 P 3 the front and back of the roofare 184" Angle Girders 2. The two ends of the building are filled in with

2 »oow s Flexible Plates, and Strip Plates and Flexible Plates bolted vertically are used for the back.

2 ’ 6 The front column is completed with 54" 34" Flat Plates 4, and the hanging sign consists of two Road
=2 2 i Wheels secured back to back on 22" Rod 7. The roof consists of Flexible Plates and a Hinged Flat Plate 5
2w 7a and is fixed is position by Obtuse Angle Brackets held together by Strips,

3 P ga The gantry for the hoisting tackle consists of a 124" Angle Girder 3 bolted to the back of the model by a
3 P e 171" Angle Bracket and suspended at the front from 2 right-hand Corner Angle Bracket bolted to the 74
5 noow % Strip across the entrence, A Flat Bracket is used to join the Angle Girder 3 to the Corner Angle Bracket,
5 W 16 The hoisting trolley is constructed from two Double Bent Strips bolted together, and the runners are made

1_} B 44 from two 1° Flanged Wheels bolted to a 24" Curved Strip 21, which is secured to one of the fect of the
L n Double Bent Strips.

M . 42 : :

& o o 128 To make the hoisting mechanism, a 24" Rod 22 is passed through the opposite ends of the Double Bent

Strips and on one end of the Rod is secured 2 17 Sprocket Wheel. A Collar and 3 Compression Spring are
fitted on the other end of the Rod to prevent it turning too frecly in its bearings. A short length of Sprocket

(Continued on next page)

2 i o 42b

B w12 + 3of No.,187
S im S 8 ; . 188
48 & oy 9 i oo 189
1 312 G 14 . . 190
3w @ U 6= 249
2 . » 18 280 of No, 37 16 . ., 192
.. - 186 | 14 . . 3 1 of Mo, 137 6 . » 17
4 o s 2D 15 s 9B 3 , 142a NG, T
S e 20 14 5 4 9 of No. 111c 3 . . 147 7 U
2 . o 20b 3o 4 45 1 . 15 T o o 142€ 8 200
0 2 4 48 T 5 w416 1 . .154b 2 . u2)2
A s e Pa 8 ., . 48a 96 1 . , 120b 3 u 155 2w & 213
S = 193 5 ok 488 96a 15 5425 2 6] 3., .21
e X 1 o L 484 sl 100 2 . .12 £ 182 8 . .25
2l 24 2.y o 3 2 108 5 . 126a 1, . 164 2 oy 216
1 & 30¢ 1 L ) i 1L 5 194 e 2., ,207a
L v 32 4 » S 10 . . e 1 . 136 1 -3 1D 1 5 w27




This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits) 5

5 | .’i 4 z o The * Wayne " Pump is made from Flaxible Plates bolted to a 34" x 24" Flanged Plate 12. The globe at the top consists of three 14" Strips bolted at the
7 back to a 14" x §* Double Angle Strip 13.  The front and back of the cil bin are 34" 24" Flanged Plates 14, and the rounded portions of the sides are bullt

with Semi-Circular Plates 15.

The main frame of the car consists of 1247 Strips 23 bolted to a 547« 24" Flanged Plate 24 and a Flanged Sector Plate 25. The sides of the body are made
with Flexible Plates 26, and the doors 27 are represented by 25" X 14" Flexible Plates.

The front mudguards 30 are built with three 547 Strips bolted to a 7% §" Angle Bracket secured to the chassis. The rear mudguards 31 are each made
fram four Formed Slotted Strips and two 24” Strips.  The rear lamp 32 is fixed to the mudguard and a number plate represented by a 14" Strip is bolted to
the back of the car.

Four 2”7 Pulley Wheels fitted with Motor Tyres and Wheel Discs are used for the road wheels, and are held in place by Collars 28,

The front wheels revolve on 1" Rods secured to the bady by Cranks 29 bolted to the chassis, and the headlamp tie bar 33 is attached to the radiator by a {*
Reversed Angle Bracket,

The garage jack consists of a 54" Rod that passes through a Coupling carrying two 4" loose Pulleys. A Rod and Strip Connector is used to form the handle.

A final touch of realism is added by the miniature advertisements fixed in suitable positions on the garage. These can be cut from newspaper or magazine
advertisements and pasted on small pieces of cardboard.

(Continued from previous page)

Chain is joined up to form an endless picce and is passed over the Sprocket Whael, and a suitable length of Cord carrying a small Loaded
Hook is wound around the Rod 22. The * load " is made up of a 14" Bevel Gear, a Chimney Adaptor and a Collar mounted on a 24 Rod,
and represents a back axle.

The repair bench 6 is constructed from a 54"x 24" and a 24" 24" Flexible Plate bolted between two 747 Angle Girders. One of
these is bolted to the wall, and the other side is supported by legs made from 25" Strips bolted to the 74" Angle Girder.

The air compressor (see Fig. 9.3c), which is not visible in the main lllustration, is placed in the rear left-hand corner of the model
The reservoir 16 is constructed with a Boiler complete with one End, the other cnd of the Boller being fitted with a Wheel Flange. The
drive from the ‘motor’ 20 is taken by a Driving Band to a 1 fast Pulley on Rod 17. The compressor 18 is made from two Bush Wheelsheld
apart by a Double Bracket, on which is mounted a Coupling. The space between the two Bush Wheelsis then filled inwith a 4§” Strip bent
to the required shape. A Crank Shaft is used to represent the air pipe 19, and is held in place by the Coupling and a Handrail Support at
one end and by a Double Bent Strip bolted to the other end of the reservoir.

The " Theo "' pump at the front of the model is mounted on a pavement, the frame of which consists of two 124" and two 24" Angle
Girders, This is filled in with two 54" Braced Girders, supported in the centre by a 34" x 24" Flanged Plate. Two 54" Strips 8 support the
tapered body of the pump, which is made from Flexible Plates rolled to shape. The “Essclube” oil bottles are represented by three
Couplings, in the tops of which thres Bolts are fastened by Grub Screws to represent the necks of the bottles.

The tall * Shell " pump is commenced with the 34" % 25" Flanged Plate, the flangeless sides of which are filled in with 34" % 4" Double
Angle Strips. The cylindrical base is a Flexible Plate suitably shaped and capped with 2 1}” Disc 10.  The 54" Strips 9 connect the lowar
portion of the model to the Cylinder forming the upper portion. The globe at the top of the pump is a Road Wheel, at the back of which
is secured, by a Collar 11, the remaining Boiler End from the Boiler used for the air compressor reservoir.

Fig. 9.3¢




This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)
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8 This Mode! can be built with MECCANO No. 9 Outfit (or No. 8 and No. Ba Outfits)

Parts required
2 of No. 8b 10 of No. 59
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The 2 i 2B 2, .16
hull is built on a 1w u 22 1w w162
framework consisting of two 18 e AT 1 . . 162b
compound angle girders 1 joined at sach end 280 e 37 1w w163
by 74" Angle Girders, and connected to two compound 18 . . 37a p R
angle glrders 2 by 24" % 4" Double Angle Strips. The girders 2 2% ... & 3g 2k ey
each consist of an 184" Angle Girder overlapping a 124" f\ﬁglc Girder F‘y seven 2 40 9 - . 188
Wiilns To this framework are balted the sides of the ship, cach of which consists of three L
134 % 24" Strip Plates extended to the stern by two 54” x 24" Flexible Plates. A 14" radius Curvad T o = DB . 189
Plain |oins the sides together at the stern, and Angle Brackets join the 124" % 247 Strip Plates at the bows, the 4 . o 46 14 8 ae 190
saimin Bolts holding also 44" Strips.  The sides are edged with compaund strips made from thrae 124" Strips, a 74" and a 5¢° 2 4 w 48 3 g T
Strip.  The “sides are continued upwards on each side of the bows by three 54" x14" Flexible Plates and two 54" Strips. 8 ., ., 48a 18" o, . o192
. The constructional details ofthc. raised sides of the stern are .ihoa'-'-" in Fig. 9.5b. TZ’\‘.: 24" x 24" Flexible Plates seen amidships are reinforced by . s A 4 . . 48d & > 197
34" Sirips and are attached to the sides by Flat Brackets. The sides of the hopper are 94" Angle Girders and they are attached to the main framework by Flat Brackets. The 123" Strips 3, which support the forward S
dech arw bolted to the hopper sides and at their other ends to a 24" Triangular Plate. Two 44" x 24" Flat Plates overlapped three holes are bolted to the main framework and are attached to the sides by Double 2., 4 5 4 . .20
Hrsekots, The deck is extended forward by the 54" % 24" Flexible Plates 4 and the 24" x 24" Flexible Plates 5, which are supported by a 54" Strip and 2 Flanged Sector Plate (Flg. 9.5a), The Flexible Plates are - (TS . 1. » 212
ndged with 54" and 44" Strips, and the 24" Triangular Plate is supparted by an Angle Bracket, 4 . % 5% 2 o w213
Aft of the .hopp-_-r each side of the deck cc-ns_i%:s ofa2d”" x24" Flexihh: Plate, a 54" % 24" Flat Plate 6 and 154" % 24" Flexible Plate. These are connected on one side to a 54" x 34" Flat Plate 7 by 3 24" % 24" HC.";ble Pla'f‘- : R 4 272
and by & 84" % 24" Flexible Plate on the other side. The 54” % 34" Flat Plzte 8 overlaps Flat Plate 7 by two hales, and is connected to the stern of the ship by 2 17 < §" Angle Bracket. The stern is edged round with two 3% »
Birips and four 24* large radius Curved Strips, the deck being completed with two 44” % 24" Flexible Plates and two Flat Trunnions. A 54" % 24" Flanged Plate seen in Fig. 9.5a supports the centre deck, 2, » 53
The deck house is constructed as a separate unit and can be bolted In place later. Two tompound plates consisting of two 54" % 24" Flexible Plates and a 24" % 24" Flexible Plate bolted end to end form the sides, 1 5 » 2

and are secured to 124" Angle Girders 9, and further 125" Angle Girders are bolted to the upper edges of the plates. At the rear end the sides of the deck house are joined by a 34" % 24" Flanged Plate and 2t the front
(Continted on nexd page)
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47

WContinued from previews page)

By 1wo 74 # 24" Flexible Plates overiapped three holes 2nd bolted to the 54" Angle Girders that support the bridge.  The top
of the deck house is completed with twe 547 x 34" Flat Plates 10 and two 24" x 24" Flexible Plates overlapped three holes. The
base of the funnel is a Wheel Flange 12 bolted to the deck house, and the funnel consists of two Boilers 13 comprassed to a smaller
diameter and attached to the Wheel Flange by Angle Brackets, The siren steam pipe is a 64" Rod held in a Handrail Support.
Two Girder Brackets joined by 14” % 4" Double Angle Strips are used for the skylight 14, The ventilators are 117 Flanged Wheels
held by 4" Baolts screwed into the end transverse tapped bores of Couplings, which are locked on the ends of 3" Screwed Raods.
The bridge consists of two 24" x 14" Flexible Plates bolted to a 44" « 24" Flexible Plate, and edged round with two 18" Angle Girders
land a 54 Angle Girder extended by a 24" Strip.  The bridge is attached to the 54" Angle Girders at the front of the deck house
by Angle Bracketsand is supported also by two 44" Strips.  The 24" % 14" Flanged Plates below the bridge are attached 1o the deck
house by 1% x 17 Angle Brackets. The deck house can now be bolted in position.

The gangway 11 over the hopper is built of two compound strips made by overlapping a 124" Strip six holes with a 547 Strip.
Five 24" % 14" Flexible Plates are bolted to the compound strips, the rear one carrying also a 537 Strip, which is balted 10 the deck
house. At the forward end the gangway is supported by Callars fastened on 34" Rods held in Rod Sockets, while at the rear end
£* Rods are used and they are held in place by Spring Clips.  Handrails are provided by Cord, Below the gangway is the frame-
wark carrying the bucket chains, This consists of two 124" Strips supported at one end by a Double Bracket and a Flat Trunnion,
and at the other end by a 3§* Rod journalled in the ends of Flat Trunnions, The arrangement of the chains is clear from the

ilustrations,

The Boiler Ends 15 form the bases of the grab cranes and are fitted over the ends of 14" Rods that are retained in position on
fthe deck by Collars and Spring Clips.

One of the grab cranes is shewn in Fig. 9.5¢; and consists of two Trunnions bolted to a Face Plate 16. Two 2 Strips and two
E4* Strips are bolted to the Trunnions, the 54 Strips being joined at the top by a Double Bracket. A 24" Rod fitted at one end
with a Bush Wheel z2nd at the other end with a 1* Pulley forms the haisting drum. The grab hoisting Cord is taken over a §"
loose Pulley on a §° Bolt at the jib head.

The winch 16 (Fig. 9.5b) consists of a 24* Rod, which is journalled in a Cranked Bent Strip and carries a 57-testh Gear, a 4"
loose Pulley, a 17 fast Pulley, a Chimney Adaptor‘and a1§” Flanged Wheel. The drum of the winch 17 isa Sleeve Piece fitted with
a 3* Flanged Whes=l at each end. The capstan 18 consists of a 34" Screwed Reod carrying a 14" Pulley, 3 1” fast Pulley, a Chimney
Adaptor and a second 17 fast Pulley, the complete assembly being fastened to the deck by a MNut.

The mast 19 consists of an 8” Rod |cined to a 5* Rod by a Rod Connector, and it is held in the boss of a Crank bolted to the

gangway. The lower end passes through a 54" % 4" Double Angle Strip bolted 1o the deck. The forward mast 20 consists of an
114" Rod and a 4° Rod joined by a Rod Connector, and is held in the boss of a Double Arm Crank balted to trhe deck.
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfils)

9.6 REFUSE COLLECTING VEHICLE

The power unit is first constructed, the chassis for this consisting of two U-section girders joined at each end by a 54" Strip.  The
«wo girders are each bullt up from an 184" Angle Girder 1 and a compound 184" girder 2, formed by 3 124" and 54" Angle Girder
joined at each end by Flat Bracksts,

The sides of the cab are each formed by a 44" » 24" Flexible Plate and two 24" x 14" Flexible Plates, which are fasten=d to the chassis
by 'Jr Strips and also are supported by Angle Brackets from the back of the cab. = This latter consists of two 54" = 34" Flat Plates
overlapped three holes, and is secured to tha chassis by two 17 x 1% Angle Brackets,

Two 34" x 24" Flanged Plates and one 34" x " Double Angle Strip are used for the rosf, and all are bolted direct to the back of the
cab, The roof is supported also from the sides by 54" and 24" Strips. A further 54" x 34" Flat Plate 3 held in position by two 537 % 47
Double Angle Strips is used for the front of the cab, and on the centre of it is mounted the radiator, which is constructed by joining
two 24" Angle Girders at one end by a 24" Strio and at the other by a 24" x 1 Double Angle Strip.  The space between the Angle
Girders is filled by three 247 Strips, and the top of the radiator is finished with a small radius Curved Strip, The radiator is fastenad 10
the chassis by two 14" x 4" Double Angle Strips and Flat Brackets, and is joined to the front of the cab by a reversed angle bracket
built up from two Angle Brackets.

A viewof the cab with the roof removed is shown in Fig. 9.6b. The seat consists of 2 24" > 11" Flexible Plate and 34" x 24" Flanged
Plate 5, and is secured to the sides of the cab by ane of the flanges of the Flanged Plate and 1 1" <1* Angle Bracket,

__ Thefront wheels are each held by two Collars on a 2° Rod locked in the longitudinal bore of a Counling, which is secured by two
Collars on the end of a Rod 7, that passes through one of the side members of the chassis, Twe $* Bolts 8 screwed into the ¢nd tapped
holes of the Couplings are joined by a compound strip consisting of a 54" and a 2" Strip overlapped two holes. This SLrip is connected
by & Flat Bracket to a Crank fastened on the lower end of the steering column, Belt 9 being leck-nutted, The steering column is
formed by a 34" Rod and a 24" Rod joined by Coupling 10, and is journalled in the end holes of twa 14" Strips secured to the front of
the cab by Trunnions,

(Conlinued on next page)

2
14

L =3 pIp =2 00— L0 O UM R B O b B

Parts required
7 of No. 1

2 of No. 16a
115 =47
£ aardO
& ol at 20a
2 a1 30b
B g e
e iRl
3. g0 15128
TE AL et 2ra
 UPRERNES |
8 o 535
5 VoS
M iy 3a
23 ion 38
T = 40
1 % 2 93
2o i 4h
ik, a8
2 o AR
1 . » 48b
1 & . 98¢
2 .. . 48d
2 sl
3 , LSS
3 5 53
1 . 455
1 & SEnidee
12 &Sy
1 u 2ls6E
3 . s 63
2 % a1 20
1 w ot 3
2 » a8
2 s Azt
3 . @it
v SF 111c
1 TS
28 . 1ib
2 . V262
6 , » 142
3 = 185
B S 188
T
4 ., .19
2w T
1 i Thehed
6 ki Y
T w198
I n 20D
85 515
g AP . 1 3
1. % »id17b
X-o LG9

1 No. 1 Clock-
work Motor.




This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

5, Lhe wind-

A §” Pinion 12 on the he Motor
a horizontal 65" Rod journalled in the lowver end
| carries also a 4" Pinion
14 to a 57-teeth
double whesl
The axle |s journalled in

ing spindle proje
meshes with a1}
holes of two 24" Strips bolted to the chassis. This

we drive is taken ough a se
axle. For this axle an 8" Rod is us
is formed by two 2° Pulleys fitted with Rubber Tyres, 1
two Architraves 11 baolted to the sides of the chassis. The rear
54° % 14" Flexible Plates, are each secured to the chassis by two Angle Brackets

13 and from tt

Gear on the

udguards,

or the fi rails

+ 54% Strips holding the Motor form also supports

isting of the 124" Angle Girders 15, The extending rails 17 are formed by
two 124" Strips joined by a 54" % §” Double Angle ip, and when not in use
they are housed between the fixed rails 15 and 124" Strips 16, The forward
ends of Strips 16 are bolted to the fixed rails, but spaced away from them by
four Washers, and their rear ends are fastened to the chassis by Angle Bracke:s,

as shown in Fig. 9.6¢.

The mechanism for hauling the cart on to the lorry consists of a 64" Rod
journalled at each end ina Flat Trunnion bolted he chassis, Atone end the Rod
carries a Bush Wheel fitted with a Threaded Pini for a handle, and to the centre
of the Rod is tied a length of Cord, A small Loaded Hook is fastened to the
end of the Cord and it can be secured to a coupling unit at the

rear of the cart.

The chassis of the cart consists of two 124" Angle Girders 19 joined at
each end by a 54" x 24" Flanged Plate 20, The Flanged Plates ares extended
upward, by 537 < 24" Flat Plates and form the ends of the cart.  Each of the
sides consists of two 1247 x 217 Strip Plates overlapped three holes, and is
bolted direct to the chassis and to the shorter flanges of the two 54" x 247
Flanged Plates 20.

One side and also the top of the roof are formed by 124" x 24" Strip
Flates and ars fastened to the sides of the cart by Obtuse Angle Brackets,
The other side of the roof is shown in the illustration below and is
built up from a 24" x 24" Flexible Plate, a 54" » 24" Flexible Plate and a
Hinged Flat Plate 21, Fig. 9.6J. The Flexible Plates are held in position by
Obituse Anyle Brackets, and the Hinged Flat Flate is bolted to the top of the
roof to farm a flap.

Fig. 9.6¢

The wheels of the cart are 14" Flanged Wheels,
and are fastened on the ends of a 44" and a 5" Rod, cach
of which is journalled in the ends of a 24" x 1" Double
Angle Strip secured to the chassis by a 54 Strip.

The method of mounting the 74" Strips repre-
senting the shafts of the cart is shown in Fig. 9.6¢c. The
Strips are fastencd by Angle Brackets to a 54" Strip,
to each end of which is bolted a 13" Angle Girder.
The lower ends of the Angle Girders are attached by
lock-nutted Bolts 22 to two Flat Brackets bolted to
the frame of the art.

The coupling unit at the rear of the cart is con-
structed by attaching a 34" Strip to the lower flange of
one of the Flanged Plates 20 by a lock-nutted Bolt.
A Spring is bolted to the 34" Strip, and its free end
passes through a pair of Double Brackets that are also
fastened to the Strip. A loop of Cord tied to the end
of the Spring serves to attach the coupling unit to the
Hook of the hauling mechanism,
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This Model can be built with MECCANO No. 9 Outfit (or No. 8 and No. 8a Outfits)

9.8 QUAYSIDE UNLOADER

Parts required

2 of No. 9 1 of No. 20a 6 of No. 48b 1 of No. 111a
1T 4 » 9 % o 20b 2, ., 48 7 A b
3., ., 10 T o an 21 2, . 48d 1 . » 16
29 5 » 12 S o 22 2, ., 52 4 .. 126
4 . w A 3, . 22a 4 5 & 52a 1. . 147b
1 ., » 12b 3., . 26 5 o o D3 1. 162
4 . 5 Tk 1 5w 27a 2 ., . 53 g , ., 188
1., . 14 T s owe 2% 1% » 57b 1T & » 189
1 . 15 24, , 35 12 ., ., 59 12, , 190
3 « 15a | 276, , 37 5. . 63 6 ;5 oA
T w » 150 [13 & 4 34 2 i w40 16 5 w192
4 , ., 16 20 , , 38 2., . 76 6 , , 197
3., ., 1léa T g o 40 4 0 i 90a 6 i 5 200
5., + W 1 . 43 oo an 24 2., ., N4
1 . 18b 1. . H T . » 95 1 No. 1 Clock-
1 . 19 1 . . 46 2 5 oo 96 work Motor,
o . 2 . ., 48 1 o e 963

< . 20 7 . . 4B8a 2 » 111

Construction of the mode] is commenced by building up the two
bases.  Each of the sides of the right-hand base consists of 3 124 x 24*
Strip Plate and a 24" % 14" Flexible Plate overlapped one hole and braced
by means of 124" and 24" Strips.  The sides are joinced at each end by a
25" 744" Flexible Plate and Angle Brackets. The top of the base is
filled in by the two 534" < 24" Flat Plates 4,

The lefi-hand base is similar to that on the right-hand side except
that 24" % 24" Flexible Plates are used in the construction of the sides,
and 53" % 24" Flanged Plates instead of 547 24" Flat Plates at 3. Each
base runs on two 14" Flanged Wheels, which are fastaned on 34"
Rods journalled as shown in Fig. 9.8a,

The span is built up by joining the ends of twe compound girders 1,
each consisting of twe 124" Angle Girders overlapped three holes, by
24" Angle Girders, The sides of the compound girders are each ex-
tended downwards by four 54" 24" Flexible Plates and one 44" x 24"
Flexible Plate, whichare braced along their lower edges by 124" Strips.

The span is supperted from the bases by 124 Angle Girders 2 and
also by 124" Strips on the inner sides of the bases. The 124" Angle
Girders and Strips are joined by 12§” Strip Plates and Flexible Plates
of various sizes,

{Continued on next page)
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(Condintied from previous page)

The platform at the forward end of the span is formed by four

"3 34" Flat Plates 5 and 6 and two 25" x 24 Flexible Plates, and on it
are mounted the control cabin and the jib, A recar view of the cabin is shown in Fig. 9.8c.  The sides are each constructed from a 34" x 24
Flanged Plate 7 and a 44" X 24" Fla

Plate overlapped five holes, and arc sccured to the platfarm by 17 %17 Angle Brackets, The sides are

czch extended upwards by two 23" %13 Flexible Plates and a 21" Strip, spaced apart so as to leave two gaps for the windows, and are joined
at their upper ends by a 547 Strip.  Two 23”7 % 24" Flexible Plates overlapped three holes and held in position by Angle Brackets are used
for the cnd of the cabin.  The roof consists of six 1§} * radius Cu o the sides by Obtuse
The end of a 54" x 4" Double Angle Strip fastened along the u oined to the r
by a 54" % 14" Flexible Plate, the Bolt h

red Plates bolted together

as shown and fastene
of the roof is

Angle Brackets.

end of the cabin

g also a Semi-Circular Plate,

The base for the jib consists of two 31" % 217 Flanged Plates 8 bolted side by side to the platform, w

ith their {langes upwards, A 1247

Angle Girder extended by a 51" Strip is bolted to each

nole Girder 2 is then bolted to each of the forward corners of the

of the rear corners, The upper ends of the 1247 Angle Girders

1847 Angle Girders 10 joined at their forward ends by a 34" 4" Double Angle Strip and
pivated at the rear end on 43" Rod 11, which passes also through the e

The gantry arm consists essentially of two

ds of a 34" % 4" Double Angle Strip and forms the winding
drum for the Cord operating the pulley block.

The hoisting carriage, an undarneath view of which iz shown in Fig

b runs between the two Girders 10. It is constructed by

bolting two 14" % §" Double Angle 5trips to the underside of the 34" 24" Flanged Plate 12, The ends of the Double Angle Strips form

the bearings for 24" Rods, which carry 3 Flanged Wheels, A 2" Red journalled

bolted to the Flanged Plate 12, carries two 17 loose Pulleys over which passes the

e ends of 3 17 % §" Angle Bracket and a Trunnion
the pulie

i being fittad in the fallowing manner. One 2nd of the

finally fasten

the rear end of the
o

nt of the gantry arm and then

ofthecab. A {* Pinion on the end of the Crank ¢

Rod, wound around it several times,

the gantry arm.  To prevent the gantry arm slipping, a 1
. which is anchored to the upper and lower end of the lever 26, passes around t

of two 25"

Fulley and prevents it fi
the top by a 17 Pulley.

Strips overlapped two holes and is pivated on a Pivot Bolt a

The Clockwark M
ha 3 Contrate 20, t

three Trunnion:

yin platform. The driving shaft of the Motor is fitted
suble Ang trip, 1t w

Red 19. A 17 Sprocket Wheel on the end o
er Rod carries a 3 Sprocket Wheel
isting Cord. The hoisting Cord is
¢ys under the hoisting carriage and around the 27 Pulley in the

Rod 19 journalied in the ends of a 2

be seen from Fig. 9.8c that by moving
Red 19 is connected by Chain to a 37 Spr
i to the 1* Spro

the movement o

her end the latt

t Wheel on the end o drum for the ho

the Red 11, wound around it several times, and then led over one of the 1* Pul

pulley block., Then it is led over the second 17 Pulley of the hoisting carriag

and finally is tied to the front of the gantry arm.
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Parts required

9.9 DOCK QUAY AND WAREHOUSE \.

14 of No. 1 3 of No.12a | 18 of No. 37a | 21 of No. 117
2. . 1b 1 126 20 ., , 38 3 g TS
24 2 2 12¢ 1., . 40 4 W 126
6 2a 2 % s 13 3w 46 2 . 1262
3 3 2 15 ¥ i 48 2 » 133a
7 4 2w % 15a 9w 48z 1 o 137
34 5 b 15b Bk 4Bb 1 . 146z
4 6 S 5 s 16 1w 4Bc 2 » 147b
2 6a 2 5 16a 4 . 48d 2 . 161
2 Ja 5. 17 2 . 51 1 . 162a
10 8 2 19b 2 . 52 1 » 1620
2 8a 1T & » 1%h Py 52a 2 W 163
2 8b 4 ; 20 3 53 1 . 164
3 9 4 , 20b s 53a 1 o o 166
2 9d 5 i 22 25y 54a 1 o o176
2 of 3, 23 1 55a 1. . 188
3 10 1. 23a 1 » 57b | 10 ., 188
5 11 1, 25 12 . 59 10 . 189
33 12 4 26 F. A 62b 113 . 190
2, 27a 3 63 6 w 1R
1 0| 2 . 70 |18 . 192
1w 32 T % = 76 6 s 197
O 1 ; 80c 1 . 198
280 ,, 37 1 ., . 90a 6 . 200
1 ; 94 1 » 212
1 . 96 1 i 213
1 . . 96a 9 » 214
20 » 1% [ 4 No. Clock-
4 111a work Motor.
12 & 1Ne q a
15 sy | Hapetice 22 99
/e
22

The quay is first constructed.  The rear edge of this consists of twe 124" Angle Girders 4 and a
52" Angle Girder bolted together to make a total length of 27, The forward edge is formed by two
1247 Angle Girders overlapped onc holg, and also by part of the Angle Girder 1. The two sides are
joined at the outer end by a 74" Angle Girder and at the inner end by 74" Strips, and the floor of the
quay is filled in by 14-54" x 23" Flexible Plates, five 44" x24" Flexible Plates and one 24" x24*
Flexible Plate bolted as shown in Fig. 9.9d. Each of the sides is extended downwards by 1217 x21*
Strip Plates strengthened along their lower edges by 1247 Strips, and the forward end is filled by a
54" %24" and a 24" % 24" Flexible Plate indicated at 3,

The warehouse and the portion of the quay in front of it are next assembled.  The base for this
consists of two 124" Angle Girders joined at the forward end by the Angle Girder 1, and at the rear
by a 94" Angle Girder, The front wall of the warehouse is built in two parts, leaving a space in the
centre for the lift shaft.  The halves of the front wall of the warehouse are each formed by two
54" % 33" Flat Plates and a 34" % 24" Flanged Plate, and are joined at their upper ends by a 33" Strip

(Continued on next page)
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(Continued from previows page)

and at their lower ends by a 123" Strip. The latter Strip is bolted between the Angle Girders 2,
The construction of the sides and rear of the warchouse is shown in Fig, 9.9e.

The lift is built up by bolting two 1 }" radius Curved Plates togcther overlapping ane hole.
The ends of this unit are then joined by 24" % 4" Double Angle Strips, to which Semi-Circular Plates
13 are bolted to form the top and bottom of the lift. The lift is guided by an 114" Rod 20 fastened
in position by two Collars, and also by two Trunnions bolted to the sides of the lift. The guide Cord
18 is tied at its upper end to the 31" Rod 17, and at its lower end to the 113* Rod 19. The Rod 17 is
journalled in two Architrayes fastened to the front wall of the warchouse. The Architraves also farm
the bearings for a large Crank Handle 15 by which the lift is operated. Cord 14 is tied 10 the shaft
of the Crank Handle, passed through the lift, and a Washer is then fastened to its end,

The rails along which the small locomotive runs arc formed by the two 124" Angle Girders 6
one 94" and a 74" Angle Girder, A turntable is provided at the warehouse end of the rails by two
54" Angle Girders 11 and 12 bolted to a Circular Plate 8, On the underside of the Circular Plate
is fixed a Double Arm Crank 10, in the boss of which is locked a Rad 9. The Rod 9 is journalled at its
lower end in the boss of a Double Arm Crank bolted to the Angle Girder 7 and the centre hole of a
24" x 4" Double Angle Strip secured in position by two Reversed Angle Brackets,

The outer rails for the travelling crane are formed by two 184" Angle Girders 5.

The locomotive, which is illustrated in Fig. 9.9¢, is constructed by bolting a Boiler 38 to a
547 % 24" Flanged Plate 37. A Magic Motor 41 is fastened to the rear of the Flanged Flate by two
Angle Brackets and the drive is taken from the small pulley of the Motor to a 17 Pulley on the rear
axle 44 by the Driving Band 42. The Driving Band passcs around two £” loose Pulleys on a 4° Rod
43 journalled at each end in an Angle Bracket. The bearings for the front axle, a 24* Rod, are provid-
ed by two Trunnions 40 bolted to the underside of the Plate 27, and those for the rear axle, a 34
Rod, are two Corner Brackets bolted to the flanges of the Plate 37.

b The sides of the cab of the locomotive are formed by two 24" % 14" Flanged Plates, which are
joined across their upper ends by a 1} " radius Curved Plate, The Curved Plate is also supported

by a 24" Strip bolted to the upper ends of two 24" x " Double Angle Strips that are secured to the
Flanged Plate 37 by two Girder Brackets. The coal bunker is represented by a 24% x14” Flexible
Plate curved slightly and secured to the two 24" X " Double Angle Strips by a 25" x 1" Double Angle
Strip. The weight of the Magic Motor tends to tip the locomotive on end, and to counterbalance
this tendency a 3" Screwed Rod lock-nutted to the Boiler End 39 carries inside the Boiler, a Bevel
Gear, a 57-teeth Gear and a Worm.

An End Bearing is fastened by a §” Bolt to the rear of the locomative to form part of the coupling
unit. A 14" Strip attached to the front of the truck passes between the jaws of the End Bearing and is
secured by a Threaded Pin 49,

The chassis of the truck (Fig. 9.90) consists of two 24" = 1" Double Angle Strips joincd by a 34"
% 4" Double Angle Strip 46. The body of the truck consists of two 1H#" radius Curved Plates and
two Semi-Circular Plates 47, and it is pivoted at each end on a Pivet Bolt 48,  The Pivat Bolts pass
through the ends of two Flat Trunnions bolted to the ends of the Double Angle Strip 46,

The travelling crane is shown in detail in Fig. 9.9a.  Each of the bogies consists of two 547 x 4"
Double Angle Strips 22 and is fitted with two 1" Pulleys,  The 51" x 24* Flanged Plate 21 is supported
from the bogies by 54° Strips and to its centreis bolted a 3" Pulley 23, the Bolts holding also a Wheel
Flange. Around the rim of the Wheel Flange are ad 21 § Balls so that when Pullay 24 is
placed in position an easy running ball bearing unit is obtained, The Pulley 24 is secured by two 37
Bolts to the underside of the Flanged Sector Plate 25, and it is connected to the Pulley 23 by a 2 Rod,

ctor Plate by a 1" x §
a second 4" Pini

The Clockwork Motor 26 is fastened to
on its driving shaft a 47 Pinion 27 that mcshe secont on 31 on a sliding shaft 30. The
position of the shaft is controllcd by a lever 32, which is pivoted at 33. When the lever is pushed
inwards the Pinion 31 meshes with a 57-teeth Gear 28 on a 44" Rod 29, This Rod carries aiso a a-
Sprocket Wheel, which is connected by Chain 34 to 2 1% Sprocket Wheel on a 44" Rod 35. Cord
386 is tied to the 44" Rod, wound around i mes and thon is taken over a 47 loose Pulley at the
top of the jib, to be finally tied to the he k. The Hook is weighted by a §* Finion and two
Couplings.

“ Angle Bracket and it carries

]
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9.10 G.P.O. TELEPHONE VAN

o 185" A

3§ Strips, the latter being bolted in the tenth

The chassis of the n

odal consists of tw 1le Girders 1

erear by 2 5" % 4" Double Angle Strip and two

t entecnth h the rear end of the chassis respectively, At the
frant the 185" Angle Girders are joined by a 34" Strip. The chassi 23" large us Curved
Strips, to the ends of which are bolted 17 % 1” Angle Brackets, A compound strip ~0 54 Strips forms the

bumper, which is bolted to

The steering me 515 of a 44", a 34", and a 23" Strip curved to
shape and held toget rough the centre holes of the Strips and s screwed into the end
transverse bore of a

Washers being carried on the shank of the Balt between the Coupling and the

uplings, and the complete suspension unit is attached by Angle

which the bumper is fixed.

A Pivot Bolt carrying

21" Rod, which

4 tapped hole ach Coupling,

The Fork Piece carries
with the Qutfit, the

hole in the boss of

in its boss
otheris
each Fork P
4, A 34T S
54" Strip 4 and als

held loosely by a Callar an 2 14" R
fa Cran

|\';, Th”‘ batsTe N
< 3" Double Angle 5tri

i 1o the Bonnat,

snnet are formed

ps, one of which is
of the
- TH

radiatgr

a. The upper

are juined by

Plates. The

of 2 247 214" Flexible Plate, two

21% Strips and 3 24" small racius Curved
strip

The back of the cab is built up by

Jjomming two 54" X247 Flanged Plates by

their longer flanges, and is balted direct
A 537 % 24" Flexible Plate

is polted to the free flange of the upper

to the chassis.

54" » 25" Flanged Flate 10 form

the roof,

and is extended 1o the front by two 2

12" Flexible Plates and two

mi-Circular

Plates. The es of the cab, which are
24"« 2)" Flexible Plates, are sccured to
the shorter flanges of the lower 53" x 24"
Flanged Plate.

(Contirtied on next frage)
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(Continued from previous page)

The latter

1 its driving shaft is fixed a §° Contrate W

The Clockwork Motor 8§ is secured to the chassis by two

meshes w Trunnion bolted to the chassis and carries alsc a 3™ Pinion.

The drive is then

taken from a 3" Pinion or on the foremast rear axie. The sccond 7 Pinion is fastened

on a 2" Rod 11 journalled at 3 at the other end in a 17 %17 Angle Bracket attached to the lower
side plate of the a Flat Bracket,
The two rear axles are represented by 65 Rods 12 and 13 journall ach end in Flat Trunniens and Trunnions respectively.

Twa 1" Sprocket Wheels on the rear axles are connected by a length of Sprecket Chain,

A compound strip 14 consisting of two 53" Strips overlapped seven holes, is bolied at one end to the brake lever of the Motor, and at the

other end is secured by a Coupling to the 4" Rod 15.

Each side of the body of the van is constructed by joining the ends of a compound 154 strip comprising two 124" Strips, a

21, by a 44" Strip. The pirder 21 is formed by a 124" and a 74" Angle Girder. Flexible Plates of various sizes are then bo

the compound strip and girder, two spaces being left for the windows,
are divided by 54" % 4" Double Angle Strips.

To each of the girders 21 is then bolted a compound girder 22, consisting of a 124" and a 54" Angle Girder overlapped five holes. The
sides of the girders 22 are extended downwards by 124" x 24" Strip Plates and 55" X 24" Flexible Plates.

14" Flat Plates, one of which is

The front end of the body of the van is formed by two 51" x
icated at 1B, and also by a 34" % 24" Flanged Plate 20, a 24" x 14" Flanged Plate 19 and a 24" x 24" Flexible
The rear of the van is shown in Fig. 9.10c.  The sides are joined by two 54" Strips, betweon which

re bolted two 54% % 14" and two 24" % 14" Flexible Plates, a space being left for the doorway, The door is a

L%

a
447 % 24" Flat Plate extended at the top by Strips to form a window. The shank of the Handrail Support

passes through the Flat Plate and to it a Flat Bracket is lock-nutted to form a catch. The door is hung on two

Obtuse Angle Brackets, which represant hing

s bolted to a frame of Strips, and to each end of it

The roof consists of eigh < 25" Fle
is bolted a 24" x 1" Double Angle Strip These Dou

ladders 22 are each constructed by joining two 124" Strips by 24" % §* Double Angle Strips and a 24" Strip,

e Angle Strips orovide cradles for poles, etc.  The
and are supported from the girders 22 by Reversed Angle Brackets.

The body is secured to the chassis by two Double Brackets balted to the ends of a 51" x 4" Double Angle
Strip, which can be seen between the rear wheals, and is attached to the back of the cab by a §* Bolt.
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1 8.11 LIFTING BRIDGE

/ Parts required

14 of No. 1 36 of No.12 11 of No. 37a 1 of No, 96
& s s B 4 12a 26 iy 4 36 1 =« » 962
M o 2 3. g i H 2 . 40 25 5100
& i oo 2B 2 41 G WD 3 i w46 o IR |
& 3 A 5 ows 5a 2 w198 & 5 wlita
33 w9 1 [ F o) 6 5 = 48a 4 . & Tilc
4 o w B 1T & w: 16 T s w 48D 1 & = Tea
6 ., » 6a 2 4 17 4 ., » 48d 4 . » 126
p R | 4 20a 2, 52 4w = 126a
L TN e T [ A o o 3 7 SR | . ¥ ¢
- 2 ., » Ba Tk w24 2, . 54a 12w o192
A 8b 4 , , 26 T i w 2OR 6 , ., 197
4 , 9 1 . » 272 2 59 8 , ., 200
2 9d L L= 28 T 5 63 & o T
2, of 1, 0 2 2, 0 8 1 No. 1 Clock-
4 o & 10 10 5 w35 g L 90a work Motor.
& om M 280, » 37 T 94

3 . h : ! > & b The model is commenced by building up the bases of the towers. These are identical in construction, and the main

2y = S . t . ¥ * details are shown in Fig. 9.11a, The sides of cach base consistof three 54” x 24" Flexible Platesand a 54" x 24" Flanged Plate,
v . the Flexible Plates being joined together by 547 x 4* Double Angle Strips. The road suriace comprises three 54" x 24" Flexible
Plates each overlapped by two holes. They are supported by a 14" Angle Girder, Each tower consists of an 184" Angle
Girder, and three compound girders made by overlapping two 1247 Angle Girders by 13 holes, a 124" and a 34" Angle
Girder by eight holes, and 2 124" and 2 74" Angle Girder by four holes, Thesc are braced across by 54" Stripsand a 557
Curyed Strip. At the sides they are joined by 24" Strips and diagonally braced by compound strips made from 5§" and
24" Strips. The towers are completed by the addition of Cord bracing as shown in the illustrations.

The approach roadways arc 124" X 247 Strip Plates overlapped
lengthways by three holes, and they are supported at the shore
ends by buttresses. The buttresses are built from 34" x 25" Flanged
Plates joined at cach end by 13" radius Curved Plates, and are
attached to the roadway by Angle Brackets. Semi-Cireular Plates
bolted to the 124" x 24" Strip Plates of the roadway complete the
tops of the buttresses. Rails along the sides of the roadway are
provided by 124" Strips joined by 147 Strips, and they are attached
to the Strip Plates by Angle Brackets.

At the bridze cnd each roadway is attached to the tower by
24" x 4" Double Angle Strips, and compound strips made from
24" Strips are bolted to Double Brackets to act as stays,

(Contintied on next page)
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The towers are joined together at the base by compound strips made from 124" Strips
overlapped by two holes. At their centres the compound strips are joined across by a 54° Strip
bolted to Double Brackets. Stops to prevent the span being lowered below the level of the road-
way, are provided by Trunnions bolted to the bases, the Bolts carrying two Washers on their shanks
for spacing purposes.

The construction of the span is shown in the general view, The two side members are made by
overlapping two 54" Angle Girders one hole with a 24" Angle Girder, and they are joined by
three 547 Strips, and two 124" x 24" Strip Plates, separated by a 124" Strip, form the readway. The
arch of the span is made by two compound strips joined with three 54" Strips and two 54" Braced
Girders. The compound strips are 124" Strips extended one hole at each end by a 2° Strip. The
arch is fitted with Angle Brackets in the positions shown, and these are connected to the Angle
Girders of the roadway by a series of 5trips and compound strips. The compound stript comprise
2§" Strips overlapped by two holes, and 34" and 24" Strips overlapped by three holes,

Before the model is fitted with the hoisting gear, supplementary frameworks are built at the
top of each tower, These consist of two 24" Strips supporting Rods 4 and 5, and also Flat Trunnions
belted to 1" x1" Angle Brackets. A 2§*x1” Double Angle Strip also is bolted to sach tower and
they carry Rods 3 and 9.

Guide Cords are tied to one of the Trunnions that act as stops for the span on each basc.
They ere passed through holes in the span, through holes in the Flat Trunnions at the tops of the
towers, and after passing through the span are tied to the remaining Trunnions.

The left-hand tower, which contains the raising and lowering mechanism, is shown in detail in
Fig. 9.11b, and the arrangement of the hoisting Cords is shown in the general view of the model.
The Cords 1 are tied at 2 to the 54" Strip of the span, and are led up between Washers on the
44" Rod 3, They are taken around the 27 Pulleys fastened on 64" Rod 4 and over the 27 Pulleys fastencd

Fig. 9.11a

on compound rod 5. This rod is made up of a 34" Rod and a 44" Rod joined together by
a Coupling, and it carries two 17 Pulleys outside the 24" Strips. The Cords are then tied
to the 33" % §" Double Angle Strip 6 inside the left-hand tower, Cords 7 are tied to the
span at 8 (Fig. 9.11b) and are led around 5" Rod 9. They are then passed around the 27
Pulleys on Rod 5 and finally are tied to Double Angle Strip 6.

Double Angle Strip & is connected by Cord, tied in its centre hole, to 2 64" Red 11
that acts as 2 hoisting drum. This Rod carries two Bush Wheels and a 1" Sprocket
Wheel 12 between the Angle Girders of the towers, and is held in place by two Collars.
Sprocket Wheel 12 is connected by Sprocket Chain 13 to o §” Sprocket Wheel 14
fastened on a 2° Rod 15. The Rod is held by a Collar in the side plates of the No. 1 Clock-
work Motor 16, which is bolted to the side of the tower. A 57-teeth Gear is carried
between Sprocket Wheel 14 and the Motor, and meshes with a 3” Pinion fastened on a
second 2" Rod that carries the 14" Contrate 19. A 24" x1” Double Angle Strip is bolted
to the side plates of the Motor in the position shown, and two 4" Pinions 17 are carried
between the arms of the Double Angle Strip on a 5” Rod 18, The positions of the 37
Pinions should be adjusted so that §* lateral movement is sufficient to bring c¢ach
Pinion in turn into mesh with the " Contrate Wheel on the Motor shaft,

A third §° Pinioln is fastened on Rod 18 so that it meshes with the 13" Contrate
Wheel 19. The 5" Rod is prevented from excessive lateral movement by two Collars.
The small Fork Piece 20 is retained in position on Rod 16 by a Coilar, and it carries in
the tapped hole of its boss a 3” Bolt held in place by a Nut. The Bolt serves as the re-
versing lever of the mechanism,

The counterweights for the span are formed vy the Flanged
Sector Plates 21, which are fitted with Road Wheels by passing a §*
Boit through the Flanged Sector Plate and locking it in position in
the boss of the Road Wheel.  The Cords 22 are tied to the 14" x 3"
Dauble Angle Strips at the narrow ends of the Flanged Sector Plates,
and are led around the 17 Pulleys on Rod 5. The Cords are then led
through holes in the Double Angle Strips, around the 1 Pulleys on
64" Rod 24 and finally are tied to the 24" x 4" Double Angle Strips
bolted to the broad ends of the Flanged Sector Plates.

Thefcounterweights, which in an actuzl bridge of this kind counter-
act the weight of the span and so reduce the motor power required to
lift the bridge, should be arranged so that they are at the upper limit of
their trave| when the span is resting on the stops.

In order to prevent the Clockwork Motor over-running when the
span has reached the limit of its travel, a 24" small radius Curved Strip
is bolted to the span. When the $pan reaches the stops, the Curved
Strip depresses the brake lever, and so stops the Motor.

23
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9.12 CROSS-CHANNEL STEAMER

ll The hull of the model is built on two frames consisting of two 124" Angle Girders 1 and two 94 Angle Girders 2
joined by 54" Strips 3. To these are bolted the 124" 24" Strip Plates that form the sides. At the stern, the Strip
— \ lates arc joined ¢t vo compound plates 4. sach ¢o ng of four 21" x Flexible Plates bolted to a Flat Trunnion
\ I i as 54"% 14" Flexible Plates are balted end to end and a ched to the Strip Plates, overlapping
Two 74" Strips are bolted to their e ded also by further 54° %

I . t their upper edges are |
| “ Flexible Plates and a 25" end to end, and

atesare o a by Angle Brackets,
a 517 % & Double Angle Strip just forward of the
* Double Angle Strip situated below the aft deck. The

24" Flexible
Strips and four 247
2" Flat Plates

adius Curved Strip

LI

clamped to a Flange

The for

clamped two 25

which are

< 247 Flexible Fiates 1
three 54" Curved Strips. At the narraw end of the

> latter being
Flanged Sector Plate
d by three Angle Brackets.

two 23" 2147 Flex

baolted also

made by overs
rders are joined at
led in with four 547
to each compound
" Strips, are bolted
by 14 Strips, and to them is
thi long flange of the Plate
¢s form the supperts.

Four 24" 5t
sting of 12

Strips

« 24" Flexible Plate edged round with two 24" and a
: Girder, Each side is 2
e upper deck by Angle

nt of the bridge is

z
olted to the fange of t

s bolled ta the I of each Flanged Plate,
ible Plate that forms the floor of the bridge.
one of which
ttached to the

1 2 Strips are bolted to two
| ra

g, he bridge-house is carried by
‘: : : Flexible Plates, over-
4 ~ 15b 2 of o, -

19 . 5 3 . 16 4 .o funnels.  This consists of
4, 6 2 160 2 of No. 52 ted 1o 4 compound strip consisting of a 547 Strip
2 ba 1 18a | 14 4 . 52a ¢ by one hole. Twae 34" = 4" LJ-__bi'_ Angle Strips are bolted be-
« FL 4 1q 3 A £3 1 of No. 80 | twoeen the flanges ¢ ¢nd Flanged Plates. Each funnel is a Boiler without Ends,
. = : 18] <8 5 :j - e =2 and the steam pipes are formed by 57 and 47 Roc octively.,  The 57 Rods are held
2 2 . 20 1 2 53a 2 . . 80 in Collars that are sceured 1o the Boilers by Bolts carrying three Washers on their
4 2 20b 3 2 S4a 3w 89 2 of No. 136 ‘, <hanks, The 4° Rods are carricd in Handrail Supports, which scrve also 1o hold the
1 2 2a | 4 . & |12 i 59 g4 o w90 2 . . 155a | 100of No. 188 dges of the Boiler together, The sre fitted in the following manner. Two
g i - r - 3} q . Brackets are bolted thro es inside each Boiler, by Bolts,
8 2 3 | 10 482 | 1 62 | 3. . | 2. .16m| 9. .18 B :

‘f = & = v o c N = i a i No. 197 which carry also a Collar on ngle Brackets from the Bailer.

16 1 » w 23a 2 ., ., 48b 5 . . 63 1 S MMa | 1 - 16?‘1 8§ . ., 190 '6or . 197 o ? g  eatal olea of heeglt
2, . 1 .4 | 2, agd| 2 . . 701 6, M| 1. w176 | 5. .19 | 2. .22 | 20fNo.217a Bentiats alicne the falie of-the funaels diistad,

2 . 4 . 26 2 5 1 0 o 76 1, »126a| 2 . 179 4 192 2, . N4 2., .20 (Continued on next page
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The funnel unit may new be bolted to the boat deck. This is done by passing #° Bolts
through the end Flanged Plates, through the 54" % 31" Flat Plates of the boat deck, and then
securing them in place by MNuts. The deck is also held in place by two 3” Screwed Ro
are lock-nutted to the deck and carry at their upper ends a 14" Flanged Wheel to repre
aventilator, The Flanged Wheels are held in place by screwing down the sct scre
it comes into contact with the Screwed Rod.

The completed superstructure should now be bolted to the hull. It is held in place by
Bolts passed through the cnds of the 24" and 2” Strips. The boats arc 4 24" Flexible
Plates bent to shape, the ends being heid together by Cord, and they ar ended from
davits formed by 24" +" Double Angle Strips. =

n the forepeak is 2 winch made by passing a 14 Rod through the longitudinal bore
of a Coupling and securing a 4” Pinion on each of its ends. The Coupling is held in place in 2
Double Bent Strip by passing a Bolt through the Double Bent Strip into the centre trans-
v;’zrse tapped bore of the Coupling. Bollards are represented by Rod Sockets fastened to
the deck.

The derrick winch is similar to the forepeak winch, but the hoisting barrel is a
2" Rod that carries at oneend a j' loase Pulley and a Contrate Wheel, and a 4" loose Puylley
and a £” Pinion at the other end. _The aft winch is 2 2° Rod carrying a 4" fast Pulley, four
spacing Washers and a 4" Pinion. The small ventilators are 37 Flanged Wheels, one of which
is held on a §” Bolt and the other on a 34" Screwed Rod, both being lock-nutted to the deck.

The ship is now ready to be masted and rigged. The forward mast is an 114" Rod fixed
to the deck by fastening it in the boss of a Crank. It carries a derrick formed by a 34" Red
held in a Rod and Strip Connector, which is bolted to an Obtuse Angle Bracket that in turn
is held in place on the mast by a Spring Clip. The " crow's nest ™ is represented by a
Chimney Adaptor, held in place by a Bolt screwed into a Collar.  The Bolt carries three
Washers on its shank for spacing purposes. The top of the mast is formed by a 2° Rod
fastened to the top of the 114" Rod by a Coupling. A 34" Rod passed through the centre
transverse bore of the Coupling forms the crosstree, The aft mast also is an 114" Rod,
and is held in the boss of a Bush Wheel, The Rod carries a derrick similar to that on the
forward mast.

Cord is used for the rigging, the arrangement of which can be seen in the illustrations.
On the aft mast a Cord Anchoring Spring is used to support the Cord.

An anchor is made from a 1" Rod, 2 Coupling and two Bolts, and is held to the side of the
ship in a Collar,

Fig. 912b
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£ Construction of the model is commenced by making two compound girders, each of
which consists of a 121" Angle Girder 1 and a 124" Anple Girder 2 overlapped one hale,

9.13 RACING SEAPLANE

The other ends of the Angle Girders 2 are bolt=d together. Each side of the forward part of
9 the fusclage consists of two 547 % 34" Flat Plates 4, and the top is covered in by four 547 < 247
Flexible Plates and one 54" 14" Flexible Plate forward of the cockpit.

The centre section cf the fuselage cansists of two 44" x 24” Flat Plates, the upper ends of
which are joined by one 43" x 24" and two 247 x 24" Flexible Plates, a space being |2ft for the
cockpit. The roar end of the fuselage is formed by a 53" % 247 Flexible Plate, four 24%x 14"
Hexible Plates and a U-Section Curved Plate.

The rudder of the tailunitis a Hinged FlatPlute 9 thatis fastened to the extreme end of the
< 24" Flexible

Plate and & Semi-Circular Plate, and upwards by a s2cond Semi-Circular Plate. The lower

fuselage by two 557 Strips, The Hinged Flat Flate is extonded to the front by a 24

end of the rudder is curved round to the fusslage by two 4° Curved Strips, indicated at 5.

Each of the two halves of the tail-plane con ftwo 557 % 24" Flexible Plates, bolied at one

= at
end 10 2 Face Plate as shown in Fig. 9.13b, and secured to the fuselage by 25" Angle Girders,

which can te seen in the main illustration,

The nose of the plane is constructed by bolting Lwo 58° Angle Girders 3 to Flat Plates 4

of the fuselage. The Angle Girders 3 are £

to a Bush Wheel. The top of the nosc is fill

Brack at their forward ends
Y %257 Flexible P

by two 54" x 14" Flexible Plates. The fairings on the sides of the nose

e, and the sides

which in the real
azroplanc streamline the protruding tops
of the cylinder blocks, are represented in
the model by 133" radius Curved Plates.

Four of these Curved Plates, each over-

fap one hole with its neighbour and

along the edges by 54" and 24"
Strips, are used for each fairing, and are

1.

bolted at the forward end to onc of the

rs 3. and at the other end to
A 37 Disc is
he forward end of

Angle Gir
the side of the fus
f.

cach fairing by a Flat Bracket.

tencd in po

Four 2" large radius Curved Stripsand
two 37 Formed Slotted Strips arc bolted
to the edges of the cockpit, which is
situated in the centre section of the
fuselage, The cockpit wind shield is
ormed by two Formed Slotted

Parts required 1 10,1 3 1 { 2 of No. 53a 4 J ¢ ; Strips, which are fastened together by a
14 of No. 1 1 Tf ND: :;d 1 c.].f NO jé} 2w on 9B Cf NC g{;,, i Or N‘_)'j[l égm fof No. 22.%? Flat Bracket and secured to the fuselage by
7. R | 2, . 23 [ 48a 3, » 59 1 . 94 9 , 188 g o 215 an Obtuse Angle Bracket. The seat is
19 5 » 2 1 4 » 24 6 ., 48b 1 ., » 62b 2w ow 96 9 ’ . 189 2 o 217b formed by two 247 x 14" Fiexible Plates
6 2a 2 of No, 7a 2 of No. 9f Y » w5 26 | A 48¢ 1 _53 2 ., ., 100 9 ., ., 190 4 no 2-19 7 and B (Fig. 9.13b) joined by an Angle
3w ow 3 19 0 . 1€ » » }0 Voo 29 40 48d 2. 0w {O 2., ,109 6, , 1N 1 No f'Clock- Bracket. The Flexible Plate 7 is bolted to
é T 3 2 . 8a 7w w1 T “"% 2, . ?1 2 o» {é } v 111 18 ,, . 192 work Motor a 34" Strip held by the Bolts joining the
36 % n S 2, ., 8| 2, , 12 | 280, , 37 2 0 00 52 |1 w77 6. 1Ma | 6, , 197 2 - 2 Serip
1T 4 w 6 4 5 o 2 1. . 12¢ |18 , ., 37a 4 ., . 52 4 , , 89 19 L M1e 17 7 198 125" Angle '_.-xrd‘;rs'l and 2. A 2" St -‘pl
5. » 63 2, . 9 1 4 @ B3 22, , 38 4 ., . 53 2, » 8% 3., ., 126 1 :' " 199 secured to the upper end of the Flexible

Plate 8 by a 1”7 Triangular Plate.
(Cann'mdm’ on next pd’g‘)
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The instrument board inside the cockpit consists of three Flat Trunnions clamped together by two 14" Strips, the Bolt used
being 3" long and carrying also a Coupling. A 24" Rod Is locked in the longitudinal bore of the Coupling to represent the joystick,
and two $” loose Pulleys arc bolted 1o the Flat Trunnions 10 represent instruments.

The Clockwork Motor 10 is secured inside the fuselage by two 31%% {" Double Angle Strips (Fig. 9.13a), and a 1" Contrate on
its driving shaft meshes v

h a 3" Pinion en the 114" Rod 11, This Rod is journalied at one end in a Trunnion bolted to the Motor,
and at the other end in the centre hole of 3 23" % 4" Double Angle Strip securad to the fuselage by a second 24" % §* Double Angle
Strip. A 1% Sprocket Wheel 12 on the end of Red 11 is connected by Sprocket Chain to another 17 Sprocket on 64" Red 13, which

carries outside the nose of the machine the propelicr and a Whee! Disc 15,

The propeller is built up by bolting a Double Arm Crank 1o the Centre of a 547 Strip. The ends of the 54" Strip are then extended
by two more 547 Strips, and the blades of the propeller are formad by 55" Curved Strips bolted to the free ends of these two
) > 5§ 5, & q &
latter Strips,

Each wing is constructed by joining two compound strips at one end by a 747 Strip and at the other end by two 247 small radius
Curved Strips cverlapped two holes, Ezch compound strip comorises two 124" Strips overlapped nine holes, The wing is then filled
in by three 121" Strip Plates and tw 4" Flexible Plates,a 45" % 24" and a 24" x2%" Flexible Plate, and one Semi-Circular

-Plate. The wings arc fastenad to the fuselage by 557 Angle Girders.

Each float consists of two compound girders 18, one of which is formed by an 184" and 21247 Angle Girder overlapped cight
ach float
holes, and the other by two 1247 Angle Girders bolted end to end. The twe

cund girders are bolted together at the rear, and

spaced apart at the front by a 537 % 34" Flat Plate 19, Th

Fig. 9132

Fig 9.13b

Plate and a 24" x1}" Flexible Plate. The sides of the floats
are extended downwards by the 33" % 24" Flanged Plates
21 and Flexible Plates of various sizes, and the front inner
sides are filled in by 54" Braced Girders, one on cach float.
The front undersides of the fioats are filled in by the two
54" % 24" Floxible Plates 22.

The two floats are connocted by pairs of 54%x 1"
Double Angle Strips, and are fastened to the fuselage of
the planc by 95" Angle Girders. These Angle Girders are
fastened to the Flat Plates 4 of the fuselage by 24 Strips,

and 10 157 Angle Girders and the Trunnions 23 bolted 10
the floats.

Wheel Discs have been used on the wingsto represent
identification discs but cardboard or paper discs can be
used instead if desired.  The pilot shown in the cockpit
in the main illustration isa Driver from a No. 2 Motor
Car Comstructor Qutfit,

Every owner of a Meccano Outfit
should join the Meccano Guild, This is
a world-wide guild for boys, started at
the request of boys and as far as possible
conducted by boys. Write for full partic-
ulars and an application form to the
Meccano Guild Secretary, Binns Road,

Liverpool, 13.
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9.14 FLOATING BLOCK-SETTING CRANE

The construction of the pontoon is commenced by belting
together four 124" Angle Girders 1 and 2 in the form of a square, and
bracing them across the centre by a further 124" Angle Girder 3, The
deck is then filled in by four 54% % 34" Flat Flates, six 54" x 24" Flexible
Plates and a 124" x 24" Strip Plate.  One side of the square so formed
Is extended forward by bolting a compound curved strip to each of its
corners. Each of the compound curved strips consists of two 54”
Curved Strips bolted nd to end, and the two are joined at the forward
end by a 24" Cranksd Curved Strip. This part of the deck of the
pontoon is filled by two 54 x 24" and four 44" » 24" Flexible Plates and
twol54" % 14" Flat Plates, as shown in Fig. 9.14c

The sides of the pontoon are formed by 124" < 24" Strip Plates, the
two indicated at 6 being joined at their forward edges by a 14" Angle
Girder 7. The sides and rear of the main part of the pontoon are braced
by two 24" Angle Girders 5, between the lower ends of which is
fastened a 124" Angle Girder 4. Two Angle Girders B are bolted to the
deck of the pontoon and extended forward by two 124" Strips 9, the
ends of which are joined by an Angle Bracket.

Theb rldge Is constructed by bolting a 54" x 24" Flanged Plate 16
to the pontoon. A 4§"x 24" Flat Plate 17 and a 54" % 24" Flat Plate
overlapped three holes are then bolted to the upper flange of the
Flanged Plate 16, and are supported at the rear by a 24"x 4" Double
Angle Strip that can be seen in the main illustration. The floor of the
bridge is extended to the front by a 24° % 24" Flexible Plate, which also
is supported from the deck of the pontoon by two 34" Rods, A 24" x4
Double Angle Strip is fastened to the front edge of the 24" x 24" Flexible
Plate, and to the ends of the Double Angle Strip are bolted a 24" x14"
Flanged Plate 18 and two 24" Strips. The bridge is walled round by
54" %14 and 24" x 14" Flexible Plates as shown in Fig. 9.14d. The
wheel is constructed by bolting eight Flat Brackets arcund & Bush

(Continued on next page)

Fig. 9.14b
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Wheel 22, into the boss of which is screwed the threaded shank of a Threaded Pin. The pldin shank of the Threaded Pin is locked in the
longitudinal bore of a Coupling, which is fastened by a Bolt to the centre hole of a 24" x §” Double Angle Strip bolted between the

sides of the projecting portion of the bridge. 4

The funnel is formed by two Bollers, which are overlapped two holes and bolted together. The Boiler End 19, which is pressed
on to the lower end of the Boller 20, is bolted to the rear of the bridge. Two Angle Brackets fastened to the back of the funnel form
supports for the 64" Rod that represents the steam pipe.  The 64” Rod is held in position by a Spring Clip, and is fitted at its upper
end with a " spider "' from a Swivel Bearing, into one of the tapped holes of which is screwed a §” Bolt.

Each of the ventilators consists of a 17 fast
The 5% Rod passes through the floor of the

Two ventilators also are fitted to the rear of the bridge, one each side of the funnel.
Pulley 21 held between the jaws of a small Fork Piece locked on the end of 2 5" Rod.
bridge and the deck of the pantoon, and is fastened in position by two Collars.

Twao ventilators, which are indicated at 23, also are fastened to the pontoon.  Each of these consists of a 14" Flanged Wheel, through
the boss of which is screwed a §* Bolt. The lower end of the §* Bolt is locked In 2 Coupling that carries also a 3" Screwed Rod, A
secand Coupling Is placed on the Screwed Rod, which is then passed through the deck of the pontoon and held in position by a Nut.

The diver's apparatus fixed to the pontoon consists of an alr pump and a winch for the life-line, Theair pump is built up by fastening
14" Cylinder 37 in position by two 1° Reversed Angle Brackets as shown. Two 13" Discs, through the centres of which passes a 347
Rod, are then clampead one at each end of the Cylinder by two Cranks, The end holes of the Cranks are fitted with " Bolts to form
the handles.  The air delivery pipes are represented by & 10" Driving Band 39, ane end of which s pressed into & hole of the Cylinder,
and the other end secured to the side of the pontoon. The winding drum of the life-line winch consists of a Sleeve Piece 38, into
the ends of which are pressed two Chimney Adaptors. The two last-mentioned are fastened to 1% 1" Angle Brackets by two §°
Bolts, which sach carry a 1" fast Pulley on their shanks between the 1* x1° Angle Brackets and the Chimney Adaptors. A length of
plaited Cord 40 is fastened round the drum and then led down the side of the diver's ladder to be tied finally underneath the pontoon
The diver's ladder s constructed by fastening two 24" Strips to the side of the pontoon by 3 Double Bracket, and then threading Cord
through their holes as shown to form rungs.

The life-boats are each
constructed by jaining the
ends of a U-Section Curved
Plate with two Double Brac-
kets, and they are suspended
by Cord from davits formed
by 54" Strips. The 53"
Strips are bent over at one
end, and are bolted to the
124" Angle Girders B.

The construction of the
jib is commenced by making
two compound girders 13,
each of which consists of an
184" and a 54" Angle Girder
overlapped two holes, A
compound strip 14 formed by
a 124" and two 54" Strips is
then bolted along the edge of
each girder, and the ends of
the compound strips are
joined by 3§ x 4" Double
Angle Strips. The sides of

the compound girders 13 are then extended
downwards by 247, 2" and 1§° Strips, to the
lower ends of which are bolted the 124" Angle
Girders 12 and the 54" Strips 15, The ends of
the 124" Angle Girders 12 are supported from
the deck of the pontaon by the 94" Angle
Girders 11 and the compound 94" girders 10
Each of the latter consists of a 74" and a 547
Angle Girder overiapped seven holes.

The hoisting carriage is shown separately
in Fig. 9.14a. It
Double Angle Strips 24 joined as shown by
Girder Brackets.
the Double Angle Strips form the bearings for
the axles, which are the 44" Rods 15, and each
carries two 1" Flanged Wheels. The lower
edges of the Girder Brackets hold a 24" Rod
that carries three 1" loose Pulleys. The 47
loose Pulley 32 is mounted freely on & 24" Rod
26 journalled in two 17 Triangular Plates bolted
to the Girder Brackets (see general view).

consists of two 24" < 4"

The holes in the ends of

21343

Fig. 9.14d

The hoisting block, which is shown in Fig. 3.14b, s constructed by joining two of the corners of two 24" Triangular Plates 33 by
Angle Brackets and Flat Brackets, The bottom corners are joined by two Reversed Angle Brackets, which carry a large Loaded Hook
between them. A 2* Rod journalled in the centre holes of the Triangular Plates carries two 14" Pulleys.

The small Crank Handle 30, which controls the movement of the hoisting carriage, is journalled at one end in a 547 Strip bracing
the Angle Girder 10, and at the other end in a Reversed Angle Bracket, and it carries a 3" Pinfon,  This Pinion meshes with a 50-teeth
Gear on the 4" Rod 29, A length of Cord 27 is tied to the rear of the hoisting carriage; led over one of the §” Pulleys on the Rod 29a,
and then is wound several times around the Rod 29. It is then led over a second " Pulley on the Rod 29a, around the 17 Pulley 28,

an finally is tied to the front of the hoisting carriage.

The movement of the hoisting block is controlled by a large Crank Handle 35 journalled as shown in the main illustration.
57-teeth Gear on the Crank Handle meshes with a 4" Pinion on the 5" Rod 34, Cord 31 is tied to this Rod, wound around it several
times, and is led over the third £* Pulley on the Rod 29a. It is next taken around the 4" Pulley 32, through the pulley systems under-
neath the hoisting carriage and in the hoisting block, and tied finally to a Flat Bracket at the front of the jib.  The 54" Crank Handle 35
has a Compression Spring on its shank, lightly compressed by a Collar. By pushing the Handle inwards, the 57-teeth Gear is
pushed out of mesh with the §* Pinion on Rod 34 and the hoisting cord s allowed to unwind quickly under the weight of the load.

The anchor consists of a 2* Rad, carrying a Coupling and a Double Arm Crank.  The arms of the Crank are bent upwards slightly
to represent the fluke of the anchor.  The upper end of the Red is secured to the side of the pontoon by two Handrail Supports and 2
1" Red. One end of a length of plaited Cord is tied to the anchor, and its other énd is fastened to a small winch, which can be seen in
Fig. 9.14d.  The winch is constructed by fastening two Worms cn a 17 Rod. A {" Bolt is passed through the centre hole of a Double
Bent Strip balted to the deck of the pontoon, and is screwed into the tapped hole in the boss of one of the Worms.
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The construction of the tower is commenced by joning the ends of fo
124" Angle Girders by compound 94" strips, each of which comprises two
Strips overlapped three holes. Three of the sides are then partially filled ir
124" % 24" Strip Plates, and the fourth side by four 5" < 24" and two 2{" x
24 Flexiblz Plates (s=e main iilustration).  The top of the tower is formed by |
55" x34", two 5§ < 2§ and two 45" % 24" Flat Plazes. The arrangement
these can be seen clearly in Fig. 9.15d.

9.18 HAMMERHEAD CRANE

The sides of the ladder Irading up to the platform of the tower are ¢
structed by fastening twa 124" Strips to the side of the tower by 1% §" An
Brackets, and then threading Cord through their hales 1o represent rungs

The Face Plate 2 is locked on the end of an 114" Rod 1 |ournalled as show
A 1" fast Pulley on the centre of the Rod is connected by & Driving Band to »
Pulley on the end of a 33" Rod 3. The 354" Rodis journalled in twa 3§ Str
of No. 46 secured in position underncath the platform of the tower by two 17 Rever:

. 4Ba Angle Brackets, and it carries a " Bevel Gear. This meshes with a 18 Be.
. 48b Gear on the end of a 24" Rod 4 (Fig. 9.15d) and the drive is ther tak
. 48c through a 4" Pinion and 2 57-teeth Gear to the 34" Rod 5. Rod § is joulpa
48d in the boss of a Face Plate bolted to the platform, and also in the centre hol
52 a 24" % 4" Double Angle Strip fastened under the platform by two Trunnions
. 52a
» 53
- 533
» S4a
» 57b
u 99

The jib is next built up, construction being commenced by joining tv
compound girders 7, each consisting of an 1847, a 124" and a 54" Angle Gird:
at each end by a 54" Strip. To the front of the frame are then bolted two 1
Strips, and to the rear two Flanged Sector Plates: A 1747 girder, bullt up fr.
2 124" and a 54" Angle Girder, is then bolted to the lower end of sach 14" Str
and braced from the main frame by Strips of various sizes. Two 94" Ang
Girders are also bolted to the Flanged Sector Plates at the rear end of the i
The lower ends of the 174" girders and the 94" Angle Girders are joined by t-
rders 6, which are connected together by two 4§%x 1" Dout

70

-7 74" Angle
" 1"08 Angle Strips.
" 109 The 4* Pulley 19 is held by two Spring Clips on a 47 Rod, which is journal|
: 111 at its ends in two Rod Sockets secured zt the forward end of the jib by two !
: 111a Corner Brackets.

» 111c (Continued on next page)
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(Continued from previous pags)

ders 6, and to its centre

A Circular Girder 10 is boited between the two Angle Gi
a Bush Wheel 11 is secured by a 54" Strip and two 24 Strips. The of Rod 5.is then lock
in the boss of Bush Whezl 11, so that four 17 Pulleys fastened round the edge of the Circular Gir
just rest an the platform to farm a roller bearing.  The Circular Girder is covered by two 54" < 24"
Flexible Plates, which are fastenzd to the Angle Girders 6 by Angle Brackats.

4

The sides of the control cabin ars formed by two 54 x 23" Flanged Plates secured by their
flanges 1o two 54" Strips bolted across the frame of the jib. Three 54"« 14" Flexible Plates
lapped along their sides are used for the roof of the cabin, and they are fastencd to the upper &
of the Flanged Plates by Obtuse Angle Brackets. The rear flanges of the two Flangad Plates are
joined by a 447 x 24" Flexible Plate, to the centre of which is bolted a 34" = 24" Flanzed Piate. A
second 34" % 24" Flanged Plate is bolted to the lower end of the first Plate as shown in Fig. 9.15b, the
Bolts holding also a 34" x 4" Double Angle Strip12. The upper ends of the two 34" % 24" Flanged
Plates are spaced apart by two Flat Brackets to form a container, which is filied with 24 Stee| Balls to
weight the end of the jib and maintain it in a horizontal position,

Two 44" x 24" Flexible Plates are fastened between the lower flanges of the Sector Plates men-
tioned abave, and a third Flexible Plate is secured between thoir wider ands.  The platform in front
of the cabin is formed by three 54" % 24" Flexible Plates and two 24" x 24" Flexible Plates, and it is
walled an each side by a 54" x 14" and 2 24" < 14" Flexible Plate,

The hoisting carriage, an undernsath view of which is shown in Fig. 9.15¢, is constructed by
fastening two 34" Strips to the flanges of a 34 x 24" Flanged Plate #5. The end hales of these Strips ferm
the bearings for the axles, which are 5" Rods. Four 14" Flanged Wheels are used for the wheels
and they run on rails formed by 124" Angle Girders 8, and 124" Strips 9. The 34" Strips ars joined
by two 34" % {” Double Angle Strips to the centres of which are bolted two Girder Brackets 16, A
24" Rod journalled in the Girder Brackets carries thres 1" loose Pulleys 17, over which the Cord to the
Fig 9.15b hoisting block passes.

The hoisting block consists of twa Triangular Plates, two
of the corners of which are joined by Angle Brackets and Flat
Brackets. The large Loaded Hook Is fastened to each side
of the pulley block by two Reversed Angle Brackets. A 2°
Rod journalled in the centre holes of the two Triangular Plates
carries between the Plates two 14" Pulleys, around which the
operating Cord passes

Raising and lowering of the hoisting block iscontrolled by Crank Handle 13 Jaurnalled in the sides of the cab (Fig.9.15b). A 57-teeth Gear fixed on the Crank Handle inside the
cab, meshes with a 4" Pinion on a 5" Rad journalled in front of the Crank Handle, A |ength of Cord passing around a 2" Pulley on the end of the 5" Rod is tied at ane end to
the frame of the jib, and at the other end to the centre of the 24” Strip 1 forming the brake arm. The 24" Strip is pivoted at 23, and is loaded at 24 with a 4" Pulley and two 2” Discs.
The winding drum is formed by a Sleeve Piece, which is slipped into th= flanges of two 1* Flanged Wheels on the 5" Rod. The operating Cord 21 is tied to the drum, wound
around itseveral times, and then is taken around the 17 Pulleys 17 and the 14" Pulleys in the hoisting block, and finally is anchored to the Washer 22.

The movements of the hoisting carriage are cantrolled by the Crank Handle 14, This is journalled in the right-hand sida of the cab and also in the second hole from the
topafals” x §” Double Angle Strip bolted between two 43" Strips. The two 43" Strips are fastencd between the flanges of the two 54" x 24" Flanged Plates forming the sides
ofthe cab. The Crank Handle carries a 50-testh Gear, and this meshes with a 2° Pinion on the end of a 34" Rod (Fig. 9.15b).

The operating Cord for the hoisting carriage is tied to the carriage at 20 and led around Pulley 19 (see general view). It is then wound several times around the 34" Rod
and tied to the rear of the carriage.

Fig. 9.15¢
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9.16 SWING BRIDGE J?
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. The construction of the model is commenced by joining two girders 1, each of which comprises two 124" Angle Gird :rs overlappod filled by 54" x14” and 24" x 14" Flexible Plates. The base of this part of the turntable is formed by four 53" % 24" Flexible Plates, two
eight holes, at one end by a girder 2, and at the other by a compound 94" strip.  The girder 2 consists of two 74" Angle Girders aver- 4473 24" Flat Plates, a Flanged Sector Plate and two 34”2 24" Flanged Plates which are arranged as shown in Fi;. 9.16a. A3 P'ulley
lapped M1 holes, and the 947 strip of two 547 Strips overlapped three holes,  The roadway is formed by joining two 124" Angle is bolted to the centre of the turntable base l-y/ - B;n-': being sn*cel'.:‘I from it by Collars ' ' b
Girders at one end by a 94" Angle Girder, and is filled in by two 124" x 24" Strip Plates and six 54" % 24" Flexible Plates.  The road- R : = L I -
way is supported from each of the Angle Girders 1 by two 54" % 31" Flat Plates and three 25" x 24" Flexible Plates, and from the
compound 94" strip at the rear of the base by two 547 % 24" Flat Plates, indicated at 3, and two 547 X 14" Flexible Plates,

The moving span of the bridge consists of two compound girders 11 joined at cach end by a 74" Strip.  The compound girders
are each formed by bolting an 184" and a 54" Angle Girder together, and the roadway between them is filled in by three 124" x 24"

Strip Plates and six 54" % 24" Flexible Plates bolted in the positions shown. Each and of the roadway is rounded off by two
The base of the turntable is constructed by bolting twoe 121" Angle Girders 5 to the sides of the roadway, so that they Curved Strips as shown.  The sides of the roadway are extended downwards by 124" Angle Girders, which are connected to the ends
protrude equally with the Angle Girders 1. The girders 1 and 5 are joined at their ends by 27 Strips, and the space between them is of the girders 11 by strips of various sizes, and to the centres of the girders by Flat Trunnions.

(Comtinued om mext page)
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Fig. 9.16a
(Continued from previons page)

21" Tlanged Plate is sccured under one end of the swinging

ers, and to the contre of the Plate is bolted

also a Whee| Flange. A 3}" Rod 8 locked in

at its lower end through the 37 Pulley

Te provide a smooth bearing between the two 37
eel Balls are placed between them, the Balls being
The lower end of the Rod 8 passes

» centra hole of a 957 Angle Girder bolted between the sides of

asition by th

the base, ;

a 3" Sprocket Wheel that is connccted by Sprocket Chain to a 37 Sprocket Wheel on the 34" Rod 7. The Rod 7

is journalled in the Plates of the readway and in a 34" % §” Double Angle Strip supported as shown, and it carries a 57-teeth Gear, Th

with 2 Worm on a Crank Handle, which is extended by a 63™ Rod 6, and is journalled in the

order to keep the sw

In g span on an even keel, it is fitted with a roller.  This consists of a 17 fast Pulley held by 2 Collar 10 (Fiz. 9.16b)
ona 24" Red. The Red is fixed in the boss of a Double Arm Crank bol d of a 24" x15" Fla i

0
which is secured to the centre of a 947 Strip fastened underneath the roadway of the bridge by two Angle Brackets.

to the lower en ed Plate, the upper end of

The right-ha
lapped three hole
224" x nded downwards by 3 54" x 24", a 4
14" Flexible Plates. The construction of the rear side is similar, except that the 51" x 24" Flexible Plate is replaced by t
Plates. One of the ends is formed by two 34" x 24" Flanged Plates, and the other by a 33" X 24" Flanged Plate and two 44" % 24" F

section of the fixed roadway is constructad by joining the ends of two compound strips, each comprising tv

y two more 54" Strips.  The compound strips are joined also by a 557 % 24" Flanged Plate, a 557 ¢ 247, tw

"and a x14" Flexible Plate. The near side of the roa is ex

{way so formed

The lifting barricrs across the approaches are each built by joining two 54" 3" Double Angle Strips at one end by

Angle Strip, and at the other by the longer arm of an Architrave. The Bolts 12 and 13 are lock-nutted. The shank of a Rod

% 17 Double
tis used to

cenncet the lower 54" x §* Double Angle Strip to the Architrave, and in its boss it carrics a 1" Rod.  One of
the Rods carries a 17 fast Pulley, and the other a ™ Contrate Wheel to form the control wheel. When raised,
the left-hand g:

cie

end of a 247 Strip, that is secured to one end of the upper 55

e is balanced by a Warm, and the right-hand gate by a Bevel Gear fastened by a §7 Bolt to the

% ¥ Double Angle Strips as shown. The Architrave

is fastened in position by an Angle Bracket.

The traffic lights are represented by §° Flanged Wheels and 1" Pulloys, screwsd on to 3" Screwed
Rods 15. The
cked in the boss of a Double Arm Crank bolted to the roadway, and the other in the boss of a Crank bolted
to the roadway,

wer e¢nds of these Screwed Rods are connected by Couplings 14 1o 27 Rods, one of which

The pennant is cut from stifi paper or cardboard and is held by two Spring Clips on the upper end
of an 8" Rod, the lower end of which is pushed into the socket of a Rod and Strip Connector bolted to the
railings of the roadway.

Every owner of a Meccano Outfit should join the Meccano Guild. This
is a world-wide guild for boys, started at the request of boys and as far as
possible conducted by boys. Write for full particulars and an application
form to the Meccano Guild Secretary, Binns Road, Liverpool, 13.

Fig. 9.16b
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9.17 MARINE STEAM ENGINE

Parts required
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The made| |s commenced by joining two 184" Angle Girders 1 at each end by a 74" Strip. - Two 124" Angle Girders 2 are supported
fram the 184" Angle Girders by 24" Angle Girders and Strips, and the space between them is filled by 124" %247 Strip Plates, The
Angle Girders 2 are joined at their ends by 74" Angle Girders 4 (Fig. 9.17c), and at their centres by two 54" Angle Girders 8 and 9, each
of which is extended at one end by 2 24" Strip.  To the side of each of the 74" Angle Girders 4 are bolted = 54" x 24" and a 24" x 24"
Flexible Piate.

The columns that support the cylinder block consist of four 124" Angle Girders 5, bolted at their lower ends ta two further 124°
Angle Girders 3, The |atter are fastened in a horizontal position to the Angle Girders 2, and the upper ends of the Girders 5 are

etween the last-mentioned is filled by two 54% % 34" Flat Plates

joined by 53" and 94" Angle Girders as shown in Fig. 9.17c.  The space
and a 54" = 24" Flat Plate.

Each side of the cylinder block, an underneath view of which is shown in Fig. 9175, is formed by four 54" x 24" Flexible Plates.
The two upper Flexible Plates are bolted together overlapping one hole, and the lower Flexible Plates ovarlap three hales, the
two compound plates so formed being joined together by their longer edges. The rounded ends of the cylinder block each consist
of two 41" x 24" and two 54" % 24" Flexible Flates, the arrangement of which is shown in Fig. 9175, The upper edges of the Plates
used in the construction are strengthened as shown in the main illustration by 54%" Strips and 3* Formed Slotted Strips. The
top of the cylinder block is filled by four 547 x 24" Flexible Plates, one 54" %137 and four 24" x 24" Flexible Plates, the rounded portion
at each end being formed by 24° large radius Curved Strips and 21" small radius Curved Strips. The cylinder covers are represented by
Road Whesls, secured in pasition by 4" Belts. The cylinder block is held by the 54" = ¢
ed to the 557« 34" Flat Plates &, and also by two Angle Brackets bolted to the Flat Plate 7.

Double Angle Strips sean in Fig. 9.17¢ balt-

The inspection platform is constructed by bolting two 124" x 24" Strip Plates
overlapped 19 holes, to each pair of Angle Girders 5. Angle Girders of various
zizes are then bolted along the outer adges of the 5trip Plates, the ends of which are
joined by two 44" x 24" flat plates and twe 55" % 24" Flexible Plates. The 44"x 24°
flat plates are obtained by removing the centre pin from a Hinged Flat Plate, and
using the halves separatsly, The handrail around the platfiorm is represented
by Cord, which is tied at each corner to the upper end of 2 2* Rod. Two of the 2°
Rods are supported by Handrail Supports, and two by Rod Sockets.

(Continued on next page)
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(Continued from previous page)

The ladder leading up to the cylinder platform is formed by two
124" Strips, the upper ends of which are secured to the undarside of
the platform by Corner Angle Brackets, The rungs of the ladder are
represented by Cord threaded through the holes of the 1257 Strips.

The bullt-up crankshaft consists of a2 34* Rod 10, two 24” Rods 11
and 12, and an B" Rad 13, and is journalled in two Trunnions bolted to
Angle Girders 4 and two Flat Trunnions bolted to Angle Girders 8 and 9.

Each web of the |eft-hand crank is built up with three 24 Strips
bolted together in the form of a triangle, and the two webs are joined
by a §* Bolt, The §" Bolt passes through the end hole of a compaund
7% strip, built up from a 54" and a 24" Strip, and it carries six Washers
on its shank to act as packing pieces. The webs are connected to the
Fig. 9.17b crankshaft by means of Bush Wheels, one of which is bolted to each of

its sides.

The 7° compound strip mentioned above forms the connecting rod, and its upper end is pivotally attached to an End Bearing by a lock-nutted
~f the End Bearing and it carries a Coupling 15. Two Double Brackets are fastened to the Coupling
or the crosshead, and they slide between two compeound strips, each of which is formed by a 547,

Bolt 14. The piston rod is locked in the bo

by & Bolts as shown in Fig. 9.17¢ to form g
a 3" and a 24" Strip bolted end to end, The compound strips are fastened by Anglé Brackets underneath Flat Plate 6, and at their lower ends are
connected to cross Strips bolted to Angle Girders 5 (Fig.9.17c). The piston rod, a 64" Rod, is journalled in one of the Flat Plates 6, and it carries
a 17 Pulley complete with Rubber Ring at its upper end.

The construction of the central and right-hand cranks s similar to that already described, except that Double Arm Cranks and ordinary Cranks
are used instead of Bush Wheels, and in the crosshead the End Bearing is replaced by Rod and Strip Connectors.

The Mo, 1 Clockwork Motor is fastened to the base by Reversed Angle Brackets, and on its driving shaft is locked a #” Pinion. This meshes
with a 50-tecth Gear on a 2* Rod, which is journalled in the Motaor side plates and carries a 3" Sprocket Wheel connected by a length of Chain to
a 2" Sprocket Wheel on the 34" Rod 10 of the crankshaft,

The 34" Rod 10 carries also a Face Plate, to which is fastened a Threaded Pin, A 44" Strip secured on the plain shank of the Threaded Pin by a
Callar is fastened at its upper end to a 54" Curved Strip by a lock-nutted Bolt.  The Curved Strip is pivoted at 16, and Its free end is connectad by
Collar 17 to a 5" Rod. This Rod slides in the centre hole of a 14" Disc secured by two 3" Screwed Rods at the end of a 24" Cylinder 18, The

Screwed Rods serve also to clamp Cylinder 18 to a 14" x §” Double Angle Strip that is bolted to the base of the model.

The flywheel 22 |s bullt up by bolting four 55" x 14" Flexible Plates around the circumference of a Circular Girder (see Fig, 9.17a). A Circular
Plate, to which is bolted a Face Plate, is fixed to it by two 54* Strips, Rod 13 of the crankshaft being locked in the boss of the Face Plate. An
auxiliary bearing for Rod 13 is provided by Flanged Sector Plate 21, and a Double Bent Strip bolted to it. Flanged Sector Plate 21 is supported
by two 17 % §" Angle Brackets.

The unit indicated at 23 consists of a Whee| Flange clamped between two 2° Pulleys.

The 2* Sprocket Wheel 25 is connected by z length of Sprocket Chainto 21" Sprocket Whee| fastened on the end of a compound rod 20, which
consists of two 34" Rods joined by # Coupling. The compound rod s journalled in the centre holes of two Boiler Ends pressed on to the Boiler 19,
and it carries at its end two Chimney Adaptors, a Sleeve Piece and a 2° Pulley. The Boiler 19 is attached by two Double Brackets to the rear Angle
Girder 3.
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1 of No.165 Construction is commenced by joining two compound angle girders 1, each
formed by an 184" and a 124" Angle Girder overlapped nine holes, at each end b
1. » 186 9,18 DOUBLE-DECK TRAMCAR angle girder 2. gach of the Tattcrgcansists ofa 54" :.f’:)d 224" Angls Girde \.fcr,':;::::;

10 , ,, 188 three holes, Three 124" Strips are bolted to each of the angle girders 1, two being

10 , , 189 positioned at the ends and the remainingone at 3, The 12}" Strips serve to support

12 . . 190 the roof and also the compound angle girders 5, each of which is formed by bolting
6 . 191 two 124" a“‘-nsl-_- Girders together overlapping seven holes, The spaccs between

oo the angle girders 1 and 5 are filled by 1247 < 24" Strip Plates.

17 . - 192 44 The window frames are constructed by belting Strips of various lengths to the
6 4 o 197 angle girders S, and joining them across their upper ends by the compaund strips 6,
1, . 198 as shown in Fig. 9.18d. The space between the strips 6 and the strips 7 (the lateer is
8 . . 200 supported from the angle girder 1 by 125" Strips) is filled by 125" = 24" Strip Plates
5 216 41 and 547 % 24" Flexible Plates,

w & One of the ends of the tramcar, with scveral of the Flexible Plates removed, is
2 o ow2i/a shown in Fig. 9.18b. The girders 1 are extended by the 447 Strips 9, the ends of
2., .M which are joined by a 34 Strip.  Two 37 Strips 10 also are bolted to the centre of
1E120 Electric the 44" Strips 9, and these are joined by a 33" x 4" Double Angle Strip to form the

Motor

bumper, Two 54" Strips 11 are bolted in position as shown, bent around and then
joined by a 14" Strip.  The space between the Strips 9 and 11 is filled by two 54
X 24" Flexible Plates, od to 2 24" 14" Flexible
Plate.

e forward ends of which are bol

The control handle is represented by a Coupling, into one of the end tapped
holes of which is screwed a 3° Bolr, the Coupling being lacked on th Hdofa4s” Rod
22 journalled in two 1" x 1% Angle Brackets. A 24" Cylinc ted to the
inside of the front of the car, and thro hich is held
by a Collar in 2 1721 Angl

1115 conlre passes &

tits upper

: Brack

d carric

dlights are repres tened to the

17 Bolts that cach carry four W
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Fig. 9.18¢
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(Condinwed from previous page)

5473 24" Flat Plate 27 and a 54" x 2" Flexible Plate 26 ar«
side of the car by a Collar at its upper end, A 5§72} Flanged |
outwards slightly to represent the used ticket box. A 23” .'in.'f

to the gird

rs 1 and 2 at one end of the car to form the platform inside the entrance. The latter is divided by a 64" rod fixed to the
is bolted by one of its longer flanges to the 124" Strip 3, and to its lower end is fastened a Flat Trunnion. The Flat Trunnion is bent
handrail is attached to the centre of the Flanged Plate by a Collar.,

A compound plate 20 consisting of two 54" X 25" Flexible ed threc holes along their sides is fastened by an Angle Bracket to the Flexible Plate 26 (Fig. 9.18d). The bottom step, seen in
Fig. 9.18b, is built up by joining two 27 Strips to the 2&- %14" Flang 25 by 21" §* Angle Bracket. A 24" Strip is then secured to the 2° Strips by a1” x1” Angle Bracket, and the Flanged Plate 25 is bolted
to the Flexible Plate 26, The 44" x 24" flat plate 19, which partitions the driver's cab from the stairs is obtained by removing the centre pin from a Hinged Flat Plate, and using the two halves separately.

The 54” Strips 12 and 13 are joined by a 33" % 25" Flang

The roof, as mentioned earlicr, is supported by 1247 5t ! girders 1, and is constructed by jo
two 124~ and 94" Angle Girders, and along each of them are bolte " radius Curved Plates, six 24" x ~§~ Flexible Plates and t
asthe (furved Plates, and the two sets are joined across the top by thre « 25" Flanged Plates and four 54" x 34" Flat Plates,
the roof are extended by the 547 Strips 14, and these are connccted to the Flanged Plate 15 by a 44° < 25° Flax|,|~ Plate 16,
pushed undear the Flexible Plate 16.

The trolley is constructed by sccuring a 147 Strip to the centre 357 “ Flanged Plate of the roof by a Pivot Bolt, which carrics a Collar 41 as 2 packing piece. Two 14" x 4" Double Angle Strips are bD'|T-€~"J
to one end of the 14" Strip, and a Swivel Bearing to the other, The ’”'["Y arm consists of an 114" and & 4" Rod, one end of which is lacked in the boss of the Swivel Bearing, and it is connected by a Handrail
Support 43 and a Spring to a Pivot Bolt 42, secured to the upper wo 14" % §* Double Angle Strips. A small Fork Piece 44 lock d on the end of the trolley arm carrics a 4" loose Pulley between its jaws:

The front bogic is constructed by belting a 54” Angle Girder ge of an Electric Motor J>. A 57-teeth Gear on the }";' Rod 36 meshes with the pinion of the Motor. (Fig. 9.18a). A 3* Sprocket
Wheel on the end of the Rod 36 is connected by Sprocket Chain 1o a 17 Sprocket on the 34" Rod 37, which carries alzo a 3" Pinion. The Ffinian meshes with a 50-tecth Gear on the 44 Rod 38 that forms “}c
*rnnt axle, A 44" Rod 39 is used for the rear axle, and it is connected 1o the front axle by a Driving Band.  The 5}”%14” Flexible Plates forming the wheel guards are held by Trunnions and 2" Strips. The bogie

s fastened in position by an 8 Rod, which passes through the sides of the car and also through the upper ends of two 24" and two 3” Strips bolted to the Motor,
The rear bogie, which is illustrated in 9.18¢, consists of a Flanged Sector Plate, through the ends oi ich are passed the 44 Rods 32 and 34 forming the axles.  The wheel guards are held in position by
two 24" x1* Double Angle Strips 33. The bogie is held by a compound rod, formed by two 34" Rods, which pass through the sides of the car and through the holes at the narrow ends of two Flat Trunnions
fixed to the Flanged Sector Plate by Girder Brackets.

are bolted the four 23° Strips forming the destination indicator.

ing two compound g rs at each cnd by a 557 Strip. The compound girders are formed by
% 11" Flexible Plates,  The Flexible Plates are bent to the same shape
ends of the roof are each constructed as shown in Fig. 9.18b. The girders of

< 14" Flexible Plates 17 also are bolted to the Strips 14, their ends being
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Parts required 16 of No. 38 2 of No. 155a ) 9.20 DESTROYER
14 of No, 1 ) o o» jg I ) 1?1 A
B o v b) T w 1 4 w169 / e
2 2 . ' 48 1 T 165 ; v T——— .
3w ow a = o The hull is constructed with Flexible Plates and
3 3 5 » 48a 1 % G A9 =il Strip Plates, the centre section on the water-line being
B 1 48h 8 188 p strengthened with two 124" Angle Girders 1 and cross-
B & 4 " W / braced with two 124" Strips. Two Formed Slotted
g 4 2 . 51 6 ., . 189 - Strips 2 are used for shr:pfr'.;]‘ the stern, the top portion
o, - = of which is strengthened with a 24" Angle Girder 12.
2 52 7 19 : : i
6 8 WS e = 0 The top edge of the hull is held together with Strips,
W &
2 ., . Bb 40 fza‘ Construction of the deck is commenced at the
7 9 1 i e 98 bow end. A 124" and a 54" Strip are used at each side,
Sl 2 53a the centre space being filled in with a Flanged Sector
1 = s 9d i Plate 6 and a 54" % 24" Flanged Plate 7. The remainder
- T 7 of the forward deck consists of Flexible Plates, two
7w s 10 2 i 3¢" Strips, and a Flat Trunnion, Behind the bridge
8 1 M o s S the dock cccqifts of 54" 31" and 54" x 24" Flat Plates,
i = 62b %qlted to 125" Angle Girders 3 and 4 and 74" Angle
34 ) 11 1) ” " ra wroers o,
4 6 . 63 ”
2 . 12a Collars are used f:;rcthr* ballards 19 and the
o capstans 20 are made with Collars and 3* Discs. The
2 1ihb Is consist of 247 Rods, and the breeches are
1 . T2é ( inps, except in the pun fitted above the stern,
e in which the breech consists of three Collars. The
N & = 2a 19 ccmplete guns are mounted on 1% fast Pulleys, and
1 4 are sccured to the deck by 3" Bolts. The anti-air-
» 3 i craft gun 18 is mountsd on a Wheel Flange that in
1 turn is mounted on a Flanged Wheel secured 1o the

deck. A Swivel Bearing forms the pivoting
elevating portion of the gun, The barral is held in
position by & Collar at the front and by a Spring Clip

at the back.

g angc

The aft funnel 15 is constructed with 14"
radius Curved Plates, and is bolted to the deck
above the Flat Plates 9. The fore funnel con
two 24" Cylinders joined 19;;51!!& with t
Brackets, and is mounted on 3473 24" Flanged P
14, which in turn is secured to Flat Plate B by a 34" Dou
bie Angle Strip. Rubber Tyres are used for the life-
rafts, and two | ats are made from two 43" x 24"
Flexible Plates, bent to shape and suspended from
%" % 4" Double Angle Strips by Cord,

g used for the side portions. The floor consists of a 24" x

th 247 % 21" Flaxible Plates 13, Semi-Circular Plates bai
e by two ” Reversed Angle Brackets,

The bridge is built up
24" Flexible Plate held in pla

Heys 17 and 13° Discs. One end of each tube is
¢ of two Girder Brackets held apart by thres

The torpedo tubes are 25" % 21" Flexible Plates rolled into tubes and mounted on 17 loose P
with a 3" Flanged Wheel.  The turret 16 is mounted over Flat Plates 10 and 11, and is

3 . 1% Yy . 20 5 . 191 Double Angle Strips.  The platform is a 24" < 14" Plexible Plate,
3 . o Néa 1 80a 16 ., . 192

Py [ | 2 80¢ 6 . w197

2 o TTEB 3 o ff i 2w 199

: [ 20 4 + 1112 8 » 200

T 20a b PP b s - 1 oD

4 .. . 20b T e TG 3 . 214

3 g 2 Z G GilES G T .

T i m AR s Rl 7 2 5 516

T w2 7 L B | g LR .

4 i G 3D . I 2wl s d3ZB !
20, , 37 2 . . 1423 G
16 ,, » 37a 1 ., »147b
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9.21 FACTORY

Parts required

14 of No. 1 18 of No. 37a
% e 1B 26 g o8
24 ., 2 T w90
5 G o 2a 1 » o 46
A e g 3 1 ., » 48
G e 4 9w o AH2
2 e g B 2, , 48d
6, .» 6a D e L N
L s b AR 4 , » 5S2a
10: o 8 5 o o BB
x a5 8a 2 & 53a
2 on iy 8b T
2 9 8 . w59
2 9f 1 a8
10 i w10 4 . 63
X e H 2 e gy, LR
2% o w2 S
L . . 2 o ap
7. 12b 4 . o B9
1 B 13a 2 & oom 203
3 14 1 s o 94
2 15a 2 95
2 15b 2 e 2B .
5 16 1 = 96a Fig.9.21a |8
0 16a 2, » 100
5 17 2 . . 108
1 20 3 5 oa N
2 20a P P o 1 |-
-4 20b g B EE A -
2 21 - ET I g 17
5 22 R
5, . 1262
3 o e
T o o V3
2w o TIB
2 @ w15l
2 o o« 162b
1 2 =478
1 5 4185
8. =186
3 w187
10 , ., 188
10 . . 189
22a 13 % w190
23a 6 = w1
24 18 5 & 192
26 6 % N
27a 1 . » 2172
2 1 £120 Electric
g; Motor
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Pulley being prevented from slipping off by a Spring Clip.  The drilling shaft, a 4" Rod 25, is '[mrnail'cd in an Angle

racket bolted to onc of the Strips 20, 31\. also in a second Angle Bracket fastened as shown, and it carries a Steering
Wheel and 17 Pulley 24, A further 17 Pulley,on Rod 22, is connected to Pulley 24 by a Driving Band, which
passes over the two Pulle y on Rod 23.

The Rod 22 carrics also a 27 Pulley that is connected by a Druvmg Band to the overhead shaft 32, The drilling
table is formed by the 24" x 24" Flexible Plate 21, which is secured in position by an Anpl~ Bracket.

The base for tho punching machine, Fig. 9.21b, consists of two 34" % 24" Flangad Plates 1 boltad together by their
Two 5&7 Cur\ard Strips are then fastened to each 2 of the base by the Gir Bra:ue's 2, to the upper
w\‘I " Angle Girders. The latter are joined by a 24" Strip an (‘urvr'd Strip, the
Brackets, A 24" 4* Double Angle Strip 3 is bolted 1 4" Angle Brack-
os the punch, which is 2 35" Red 7. The Rod is secured by an l:,- Bracket and
ed by a lock-nutted Bolt 6 to 214" Pulley on the Rod 4. The 14" Pulley is cons
" fast Pulley 37,

‘r‘rcn is illustrated in Fig. 9.214, is built up :;-; bolting two 25" Strips to each longer f|1ngr
24" Strips arc joined across by 257« 47 Double Angle Strips, and the sides of the
T.-eoi x1° An~|= Brackets are bolted to the Fia te 8, and in the ends of
s a 4" Flange W"\eﬂ representing the piston. od 12 |s s"l:llrf‘d by two
ch is lock- null’d at 11 to a 247 Strip. T is fastened by a

| locked on the end of a 21" Fod 9, d in a Trunnion and a
14" Pulley and a Road \Nhr:cl ati * Pulley is driven from the 17

) =

ER
PE S
a3

{bya grw:'\
T‘:n horizontal ¢

Rod

ps ng ck
r‘uuﬂd Bolt 10 to & B.Js-| W
f at Trunnion as shown, and it carri
ulley 36 by a Driving Band,

The trip hammer (Fig, 9.21¢) is constructed by bolting two 34" % 2" Flanged Platcs 13 topether by their flanges.
Two 44" Strips are then fastened to ane of the Flanged Plates by 1* fl‘l-.‘\guldr Plates and Anglc Brackats, and joined
across the top by a 24" x 2" Double Angle Strip, The tripping mrcl-am m cansists of a 24” Strip 17 bolted across a
Bush W I, The Bush Whee! is fastencd on a 21" Rod, which carries a 2 Pulley and a Road Whael, the Pulley being
f'-momm" pulley 35 formed by two #* Flar god Wheels. When the B h ‘Nhnnl is
e ond ofa Ln_mpo..nj trip, to the centre of which Is bolted 2 Double a.-d’ The
F'.l:;a 16, which is journalled o Fla t Trunnions supported by a 13" % 3 Doublf: Angle
.t'up carries at its f'sr. end a 2”
in position

at 26 10

ccted by a Driving de 10
ted, Strip 17 str 3

latter is pivoted on
:tru 1'-

Fig. 9.21¢

The construction of the

factory

The
plates carries a
Gear 29 on *h:‘
rod 32 that f;
the factory, and at th

The sccond over
journalled in 2 manner si

The drilling machin
3, » 24~ Flanged Plate 18,
+" Double Angle Strips, and in

Fig. 9.21e

m;',;"z 2c.
ound rod 34,

315 .1F two 64" Rods joined by a Coua[mz and it is
] a length of Sprocket Chain 3
"D mble Angle St'-m 19to
> bolted to the upper ends of

e then placed on Rod 23,

Fig. 9.21d

runnions, and two 3° Strips. y
a2" Rod 23. A 1" loose Pulley and .11 "fast Pulley
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Fig. 9.22a

9.22 SPORTS CAR AND CARAVAN

The chassis of the car is constructad by joining two 124" Angle Girders 1
by two 24" Strips 5 overlapped two holes, A 124" Strip 2 is then fastened
to each of the Angle Girders 1 by Angle Brackets and extended to the rear
by a 24" Strip. The two 24" Strips are joined as shown in Fig. 9.22¢, by
two 34" % 24" Flanged Plates 9 and 10 and a 24" x 14" Flanged Plate 11.

The sides of the bonnet, each of which is formed by a 54" %24 and a
24" x 14" Flexible Plate overlapped one hole, are next balted to the Strips 2.
The top of the bonnet consists of two 74" Strips7, joined at one end bya54"
Strip and 2t the other by a 34" Strip,  The space between the two 73"
Strips is then filled by two 54"x 24", a 23" x 24" and a 24" % 14" Flexible
Plate arranged as shown in Fig. 9.22a, and the unijt is fastened by Angle
Brackets to the upper edges of the sides of the bonnet. The radiator is
built up by bolting 3" and 2" Strips round a compound plate cansisting of two
24" %14” Flexible Plates overlapped one hole, and it is fastened by Angle
Brackets to the sides of the bannet.

The front bumper consists of two 54" Strips overlapped seven holes
and curved slightly, and is connected to the forward ends of the members
1 of the chassis by Double Brackets and 24" Strips, The space between the
24" Strips is filled by two 24" x 14" Flexible Plates.  The sides of the Angle
Girders 1 are also extended forward by 24" Strips, and from these the head-
lamps, which are represented by 14" Flanged Wheels, are supported by a
further two 24° Strips and Angle Brackets.

(Continued on next page)
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(Continued from previous page)

The sides of the bonnet are extended to the rear by 54" x 14" Flexible Plates and Semi-Circular Plates
are bolted along the upper edges of these Plates, as shown in the main illustration. The seat of the car consists of two 147 radius
Curved Plates overlapped one hole and secured by Angle Brackets to the end of a compound plate.

, and Strips of various sizes

This plate is formed by two
24" % 24" Flexible Platesand two U-Section Curved Plates arranged as shown in Fig. 9.22d, and is secured by Angle Brackets to the sides
of the car, and by Obtuse Angle Brackets to the 34" x 24" Flanged Plate 10

The luggage carrier Is represented by a 34" x 24" Flanged Plate 12 that is fastened to the Plates 9 and 10 by two 34" % §" Doubl=
Angle Strips. The upper flangeless edye of Flanged Plate 12 is filled in by a 34" Strip, and the spare wheels, two 2" Pulleys fitted with
Tyres, are secured to its centre by a 24" Rod and Spring Clips.

The steering gear is next fitted to the car. This consists of a 43" Rod 20, fastened in the side members of the chassis by a Double
Arm Crank 21 and carrying 8 Coupling at each end.
in position by a Collar 22 and a second Coupling.
Pivot Bolt.

A 1" Rod passes through the end transverse bore of each Coupling and is fixed
The 2* Pulley representing the road wheel is fastened to the second Coupling by 2
Each of the Collars 22 carries in one of its tapped holes a 2* Bolt, against the head of which is locked a further Collar.

The tie-rad is formed by a 3" and a 34" Strip overlapped two holes, and it is fastzned by the Bolts 23 and 24 to the Collars on the
2* Bolts, The Bolt 24 carries also a 3" Strip 25, which is connected by a lock-nutted Bolt 26 to the end of a Crank. The Crank is locked
on the lower end of a 34" Rod 27, which is journalled in a compound 47 strip S bolted across the chassis, and in a Reversed Angle Bracket
28 fixed inside the bonnet,

A 4" Pinion on Rod 27 meshes with a Worm 29 on the 8" Rod 30. The Rod 30 is journalled at the forward end in a Reversed
Angle Bracket 31 bolted to the inside of the radiator, and at the rear end in a 44" Strip. The 44" Strip is fixed by an Obtuse Angle Bracket
to the 44" Strip 8, which is fastened between the sides of the car by Angle Brackets
dashboard instruments,

The Strip 8 carries two 3" Discs to represent

A Clockwork Motor 6 is secured by Angle Brackets to the side of the bonnet, and by Obtuse Angle Brackets to a compound 44"
Strip 4, which is fastened to the 124" Strips 2 by Angle Brackets, A " Pinion on the driving shaft of the Motor meshes with a 57-teeth
Gear on a 24" Rod journalled in the Motor side plates and carrying 2 4 Pinion 13, This latter Pinion meshes with a2 §* Contrate on the
44" Rod 14, the bearings for which are provided by two 1* % 1" Angle Brackets bolted to the Motor,
universal coupling 15, built up from a Swivel Bearing and a small Fork Piece
ling on the back axle 19. The Coupling is prevented from slipping by 2 Col
with 4* Bevel 17 on the cardan shaft 16.

The Rod 14 is connected by a

o a 5" Rod 16, the end of which is journalled in a Coup-
ar, and a 14" Bevel Gear 18 is arranged so that it me

The back axle 19 consists of a 34" and a 44" Rod joined by a Coupling, and it is journalled in the 247 Strips of the chassis. The two
rear wheels are formed by 2° Pulleys fitted with Wheel Discs and Tyres. The mudguards and running board an each side of the car
are formed by four 54" % 14" Flexible Plates bolted end to end. They are curved to shape and fastened in position by Angle Brackets.

Fig. 9.22b |

13 114  Fig 9.22¢

To the 54" x 14" Fiexible Plates 55" Strips are bo

|t=d as shown in Fig. 9.22a, and each of the mudguards is extendad by a Flat Trunnion.

The caravan is built up by joining two 124" Angle Girders 32 at =ach =nd by a 53" 3" Double Angle Strip 33. The Girders are
further joined by four 54* % 24" Flexible Plates as shown in Fig. 9.22b, and 4 55" Angle Girder 34 onnected to each end of the Girders
32 by a 24" Curved Strip. The 54" Angle Girders are joined at their upper ends by 53” Curved 5trips, and the space between
them is filled by 54” x 33" Flat Plates and Flexible Plz

tes of various sizes (see main illustration).

Two 54" x §* Double Angle Strips are fastened to the front of the trailer and are joined at their forward ends by a 13" Angle
Girder 35. The Angle Girder 35 forms part of the coupling unit and can be fastened on a Rod by Collar 36. This Rod is secured
to the back of the car by two more Collars placed one on each side of Flanged Plate 11.

-
5

4 =
-
-
e
g

Fig. 9.22d
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9.23 WATER MILL

Parts required

10 of No. 1 2 of No. 8b 1 of No. 15 1 of No.
2w » 1o 4 w9 T i 02 T &
24 . , 2 2 % » 9d 2 [ - 25
6 , , 2 2, . 9 1 . . 16 280, .
6 ., . 3 I & » 10 T e e 100 .5 J——
8 , 4 8 , . M LT 7 S
36 5 o 5 36 ., o 12 1 . » 18b L e e
4 5w w B 6 , . 12a 1 4 » 19 Y uE
6 , . 6a 2., . 12b 2., , 26 2 ”
7 % w B 1 . . 13a 1 . » 27a 2 “
2 ., 8a 1 » » 14 T o o 2B 4 ., .
Construction commences with the main building. First

the ends of two 74" Angle Girders are joined by a 94" Angle Girder
1 and a 94" compound strip, which is built up by bolting together
two 347 Strips overlapping three holes. A 123" Angle Girder 2 is
then fastened to each corner of the structure so formed. The
upper ends of the Angle Girders 2 are joined by Angle Girders and

Strips of various sizes,

The front of the mill is filled in by 124" x 24" Strip Plates and
44" % 24" Flexible Plates, as shown in the main jllustration, a space
being left for the window, The water-wheel side of the mill shown
in Fig. 9.23a consists of nine 54" x 24" Flexible Plates, which are
braced by two 124" Strips in the manner shown. The other side of
the mill comprises five 53" x 24" Flexible Plates and one 24" x 24"
Flexible Plate, and is braced with a 124" strip.

Each side of the roof is formed by three 54" x 34" Flat Plates
bolted side by side and extended downwards by four 247 =247
Flexible Plates, The two sides of the roof are cannected by Angle
Brackets, and are fastened by Angle Brackets and Flat Brackets 6
to the upper ends of the Girders 2. The front gable is filled in by a
Circular Plate 8, twa 53" x 14" Flexible Plates 7 and two 7° com-
pound strips 9.

The base for the grinding mill (see Fig. 9.23b), consists of two
54" % 24" Flanged Plates 3 secured together by their flanges and
extended forward by two 24" % 24" Flexible Plates 4. Two pairs of
44" Strips are fastened to the Flanged Plates 3 by Double Brackets,
at a distance of nine holes apart. The 44" Strips are joined across
their upper ends by two other 4¢" Strips, which are fastaned
together at their centres by a Double Bracket. A 4" Rod 17 is
journalled in the centre hole of the Double Bracket and also in 2
Reversed Angle Bracket. At its lower end this Red carries a

(Contimued on next page)
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Coupling 18, through the end transverse bore of which passes a 24* Rod. Two Road Wheels,
which form the rollers of the milling plant, are fastened on the 24 Rod by Callars, and
spaced by Spring Clips from the Coupling 18, The Road Wheels rest on a 3" Pulley bolted to
the Flanged Plates 3 and surrounded by two 53" x 14" Flexible Plates, the ends of which are
bolted together. The 54" x 14" Flexible Plates are fastened by Double Bent Strips to the
two pairs of 44" Strips.

The milling plant is walled in at the rear by a 447 % 24 Flat Plate, which is bolted 1o the
end Manges of the 54" % 23" Flanged Plates 3.  The side wall, Fig. 9.23b, is a compound plate
made from a 54" % 24" and a 24" % 24" Flexible Plate, and to its upper edges are bolted a 54°
and a 23" Strip.  The compound plate s joined to the rear wall by an Angle Bracket, the
Bolts holding also a 547 Strip that forms the support for the roof of the milling plant. This
support is braced by a 54" Strip. A similar support is bolted to the front end of the sids
wall

The roof far the milling plant is a compound plate made by bolting theee 5§” % 24 Flexible
Plates and three 25" % 24" Flexible Piates in the form of a rectangle measuring 74" % 6%, The
roof is attached to the side of the mill by Angle Brackets, the front edge of the roof being

strengthened by a 547 Strip.  The roof is also attached by Angle Brackets to the upper 2nds
of the 55" Strips forming the roof supports.

The rear wall of the mill is extended by a 44" % 24" Flat Plate,which is attached to the
side of the mill by 17 %17 Angle Brackets. The fence is built up on Angle Girders, a 124"
Angle Girder being used for the side shown in Fig. 9.23a, and the top rail is supported from
this by two Architraves and three 24 Strips.  This fence is connected ta the 43"« 24" Flat
Plate by two 17 x1” Angle Brackets.

The fence at the front of the mill consists of a 194" compound girder made by over-
lapping two 1247 Angle Girders by 11 holes. This girder is connected to the 124" Angle
Girder already mentioned by an Angle Bracket, and to the mill by the two 34" % 24" Flanged
Plates 5 that form the pathway to the milling shed. The Flanged Plates are connected
together by 27 Strips bolted to their flanges, and are attached to the floor of the milling shed
by a 33" x 4" Double Angle Strip, which is bolted between the flanges of the rear Plate. The
flanged Plate 4t the front is attached by a Double Bracket to the 194" compound girder.
The rail is a compound strip made by overlapping two 124" Strips 21 holes, and is supported
by four 23" Strips and a 24" Angle Girder, the latter being used as a corner post.

The rail on the other side of the pathway is a 14" Strip, which is supported by a 24"
Strip and a 24" Angle Girder, and the fence is continued along the side to the outer wall of
the milling shed by two compound strips. The lower strip is made from two 34" Strips
and is attached at cach end by 17 x 17 Angle Brackets to the compound girder and the floor
of the milling plant. The upper compound strip is made from two 24 and one 27 Strip, and
is supported by two Angle Brackets and a 247 Strip.

The pathway also is flanked by railings, the left-hand railing being made from two 24" Strips connected by a1}” Strip. At ane end
the railing is bolted to the corner post and at the other it is attached to the wall of the mill by an Angle Bracket. The right-hand rail
Is made from 24" and a 3" Strip, and is attached at one end to a 14° Strip by an Angle Bracket, and at the other end s bolted to the

gate post.

Fig. 9.23b

being arranged so

The water-wheel is carried on rod 12 outside the mill, and is shown in detail in Fig. 9.23a,
The hub of the wheel is in two parts, each part being formed by a Face Plate around which
the spokes are bolted. A 74" Strip is bolted across ecach Face Plate and two 34" Strips also
are balted at right angles 1o them. Batween these Strips four 37 Strips are bolted to cach
Face Plate, each Strip being fitted at its cuter end with an Angle Bracket. The rim of the
wheel is a compound plate 10 made from two 124" x 24" Strip Plates bolted together and
curved to form a cylinder. The Angle Brackets of the 37 Strips are bolted to the compound
plate, the ends of the remaining spokes being left free, A 54" diameter Circular Girder 11 is
attached by two Angle Brackets to the outer side of the water-wheel, The vanes are
formed by 24" Strips, eight of which are fixed round the periphery of the wheel with Angle
Brackets.

The axle of the water-wheel is an 8" compound rod 12 made by joining a 64" Rod to a
14" Rod with a Coupling. The Red s journalled in the tenth hole from the lower end of one
of the 124" Strips bolted to the side of the mill, and is held in place by two Collars. Atits
outer end the 64" member of the axie is journalled in a Flat Bracket bolted to a 24" Triangular
Plate. The Plate in turn is attached to the railings around the mill by 14" Strips. At its

other end the axle carries a14” Bevel Gear.,

The model is aperated by a No. 1 Clockwork Motor, which is attached by a Trunnion
to a 34" 24" Flanged Plate bolted inside the model, A 4" Pinion is locked on the driving
shaft of the Clockwork Motor on its left-hand end (Fig. 9.23b), and it meshes with a 57-teeth
Gear fastened on a 2° Rod also journalled in the side plates of the Motor. A 17 Sprocket
Wheel fastened on the 2° Rod is connected by Sprocket Chain to a 2”7 Sprocket Wheel 15
fixed on a 94" compound rod 14, which is made up of 2 5" Rod and a 44" Rod joined by a
Coupling. Rod 14 carriesalso a 1" Sprocket Wheel and a 3" Sprocket Wheel in the positions
shown,

The drive to the water-whee! is taken from the 3" Sprocket Wheel on rod 14 to a 27
Sorccket Wheel on an 8 Rod 13,  The latter Rod is journalled at each end in the 12§" x 24"
Strip Plates of the front and rear walls, and is held in place by Collars. The Rod carries also
a 4" Bevel Gear that meshes with the 14" Bevel Gear on rod 12,

The drive to the milling plant also is taken from rod 14, and Sprocket Chain connects the
1" Sprocket Wheel on this rod to a 17 Sprocket Wheel on Rod 16. This Rod is journalled
at its right-hand end in a 1" Triangular Plate bolted to the 54" Strip that connects the roof
support to the wall of the mill. At its other end the Rod is journalled in a Flat Bracket held
by the same Bolt as the Double Bracket forming the upper bearing for Rod 17.  In addition
to the 1* Sprocket Whee! Rod 16 carries a 4 Pinfon, and is held in position by two Collars.
The vertical Rod 17 has 3 14" Contrate Wheel locked on Its upper end, the Contrate

it meshes with the §" Pinion on Rod 15.

A realistic effect can be obtained by mounting the completed model on a baseboard measuring about 15" % 22" and bearing 2

painted representation of a river flowing under the water-wheel.
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9.24 EMPIRE FLYING BOAT

Construction of the fusclage is commenced by joining the girders 2 (Fig. 9.24a) 2t the rear end by a Flat Bracket, cach zirder consisting of two 124 Angle Girders overlapped one hole, Each
©f the forward members of the girders 2 is extended downwards by two 537 % 33" Flat Plates 4, the Bolts holding also two 12;7 Strips 9. At their forward ends the Strips 9 are joined by an
Angle Bracket, and to each of them are fastened a 447 %24 Flat Plate and a 44" x 24" Flexible Plate,  Twelve 1 #4” radius Curved Piates, a pair of which are indicated at 11, are then bolted to
the lower cdges of the 547 % 34" and the 43% % 24" Flat Plates.  The Curved Plates are connected across by four 24% < 24* Flanged Plates 12, which form the keel of the hull.

The rear members of the girders 2 are each extended downwards by a 44" % 24" Flat Plate 5, a 54" % 14" and a 24" % 14" Flexible Plate, the B
ends of the Flat Plates and Flexible Plates are braced by two 124" Angle Girders 8, which are joined together at the tail by a 14" Strip,

The top of the fuselage is covered In, as shown in the main illustration and Fig. 9.24b, Ly 24" x24",
consisting of two 124" Strips averlapped two holes.

olts holding also the 124" Strips 7. The lowar

§"%15" and 54" % 24" Flexible Plates, which are braced by 2 compound strip 6

(Continued on next page)
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9.26 TOWER BRIDGE
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10.1 FARM TRACTOR AND IMPLEMENTS
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The side members of the chassis of the tractor cach
consist of two U-section girders, built up by jeining two
181" Angle Girders by Flat Girders, The side members
are joined at their ends by two 64" girders, each com-
prising a 54" and a 2 Angle Girder overfapped two holes.

The engine unit, which is shown separatcly in Fig
10.1c is next mounted on the chassis, The sides of the
unit are each constructed by joining the ends of two 73"
Angle Girders by 34" Angle Girders, and are
together by 41" Angle Girders, The E120 Mote
boitcd inside the enpine unit by s flanges, and on its
armature shaft is locked a §° Pinton,  Thigs Pinvon
with a 57-teeth Gear on a compound rod 10 that consists
ofa4y" and a 14" Rod joined by a Coupling, and is

(Continued on next page)
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Fig. 10.1b

(Condinued from previous page)

journalled in ene side plate of the Motor and one end of the casing. On this
rod is a Worm that meshes with a second 57-teeth Gear on Rod 11, The
drive is then taken through a 37 Pinion and a third 57-teeth Gear to a 657
Rod 12, which is journalled in two Angle Brackets bolted underneath the
engine unit. The unit is fastened to the chassis by a compound strip
formed by a 54" and a 4} Strip overlapped seven holes, and by 2 6}
compount girder made up with a 547 and a 24" Angle Girder overlapped
three holes.

A 1" Sprocket Wheel on the Rod 12 is connected by Sprocket Chain
to 21" Sprocket on the compound rod 13 (Fig. 10.1b). A 4" Pinion on this
rod meshes with a 57-teeth Gear on the Rod 14, which drives the rear
axle through two 17 and two 14" Sprocket Wheels,

The rear axle is formed by two 5° Rods 15 (see Fig. 10.1d) joined by
Coupling 4, and is journalled in the centre holes of two Boiler Ends fastened
to the chassis by a 124" Strip. The end of this and three other 12§
Strips that are bolted to the two Boiler Ends are fastened to the axle by
Obtuse Angle Brackets as shown, Each of the rear wheels is constructed
by bolting two 94" x 24" Strip Plates and two 24" %24 and four 54" x 14"
Flexible Plates, around the rim of a Ring Frame. A 6" Circular Plate is
fastened in the centre of the Ring Frame by eight 94° Strips and to cach

side of it is bolted a Face Plate. When the wheels arc fixed in position on the
axle, Boiler Ends are fitted over the outer Face Plates to form hub caps as
shown in Fig. 10.11.

The radiator consists of a 54" x 34" and a 44" % 24" Flat Plate overlapped one
hole along their sides, and it is secured to the chassis by 54° Angle Girders, The
bonnet is constructed by bolting a 54° Flat Girder across the ends of two 1247 =
24 Strip Plates, which are separated by a 124" Strip and are braced at intervals by
54" Strips as shown in the general view of the model, U-Section Curved Plates
are bolted along the cdges of the 124" x 24" Strip Plates. At the forward end the
bonnet is fastened to the sides of the radiator, and at the rear end it is supported
from the chassis by two 55° Angle Girders and Angle Brackets. The two 54" Angle
Girders are joined by a 55" x 34" Flat Plate 16 (Fig. 10.1b), to the lower edge of
which 3 5§ Flat Girder is fastened by Obtuse Angle Brackets.  Three 17 Reversed
Angle Brackets are bolted to the Flat Girder to represent control pedals.

The steering wheel is a 3% Rubber Tyre 1 (Fig. 10.1b) clamped between two
337 Strips and four Reversed Angle Brackets bolted to the ends of the Strips,
which are arranged at right angles to each other and are joined at their centres
by a Rod Socket. An 87 Rod locked in the boss of the Rod Socket passes
through the ead of a 34" Strip fastened to the rear of the bonnet and through an
Obtuse Angle Bracket fixed to a compound 64" strip bolted across the chassis
(see Fig. 10.10).

Fig. 10.1d

A Crank fastened on the lower end of the steering column is connected by a 4" compound
strip and lock-nutted Bolts 17 and 18 to a 74" Strip, which is pivoted at its centre on a 14" Rod
19 secured under the chassis by a Rod Socket. The free end of the 74" Strip is attached pivotally
by a leck-nutted Bolt 20 to the front wheel tic rod, as shown in Fig. 10.1f. Each of the front wheels
is carried on a 27 Rod fastened to its king-post 3 (Fig. 10.1d) by a Coupling.  The 1* Rods forming
the king-posts are journalled in the bosses of two Cranks 2, cach of which is bolted to the end of a
U-section girder comprising two 93" Angle Girders.

The coupling unit at the rear of the tractor consists of two Flat Trunnions joined by Double
Brackets and fitted with a cotter pin 8 (Fig. 10.1b).  The Flat Trunnions are secured to the back of the
tractor by @ 14" % §” Double Angle Strip 5. The cotter pin is a 2° Rod and serves to couple the
implements to the tractor.

(Continsed on next page)




This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfils)

(Continued from previous page)
The potato resper is constructed by fastening two 34"« 24"
Flanged Plates 21 to the ends of 54" % 34" Flat Plate 22 by a 54"

Angle Girder as shown in Fig. 10.1a. Two other 33" x 25" Flanged
Plates are bolted across the Flanged Plates 21 and their upper flanges
are joined by three 545" Strips. A 37 Pulley 26 is fastened to one of

the 54 Strips by a Double Bent Strip.

[he forward sides of the two latter Flanged Plates are also joned
by a 54" x §~ Double Angle Strip, to which two 1247 Angle Girders are
fastened by Angle Brackets as shown in Fig. 10.7e,  The forward ends
of the Angle Girders are joined by a Flat Trunmion, which also serves as
part of the coupling unit.

Each wheel of the reaper consists of a Circular Strip 27, around
which 2 124" and two 94" Flat Girders bent to shape, are fixed by
Angle Brackets, A 3" Pulley is secured in the centre of the wheel by
3" and 54" Strips, and 1t is locked on the end of the rod 24, which con-
sists of 2 4" and a 5" Rod joined by a Coupling. The rod 24 carrics
a S0-teeth Gear, which meshes with a §* Pinion on a 64" Rod 23

Fig. 10.1e

TEEEEEEE

journalled in the same Flanged Plates as the rod 24. A §"x 4" Pinion on the 64" Rod 23
meshes with a 37 Contrate on the rod 25, which consists of a 34" and a 24" Rod joined
by a Coupling.

The rod 25 is journalled in the centre hole of a 54" Strip joining the rear flanges of the
Flanged Plates 21, and in a Flat Trunnion bolted to a 54" Strip joining the forward flanges of
the Plates 21, At its end the rod carries a Bush Wheel, across which two compound
strips, each comprising two 44" Strips overlapped five holes, are bolted at right angles.
Trunnions are bolted to the ends of the compound strip to form the digging blades.

The cultivator can be seen in the main illustration and Fig. 10.1d. Its construction is
commenced by joining two 244” Angle Girders at each end by a 54" x 24" Flanged Plate. To
one of the 244" Angle Girders are bolted two 124" U-section girders, each built up from two
124" Angle Girders. The two U-section girders are joined at their forward ends by a Flat
Trunnion and by a 5§” Strip in the fourteenth holes from their rear ends. Besides joining
the two girders, the Flat Trunnion serves also to connect the cultivator to the coupling unit
of the tractor.

To each end of the 54" x 24" Flanged Plate are next bolted two Channe Bearings (see
main illustration), in the sides of which are journalled two 27 Rods. Each of the 27 Rods
carries two 94" Angle Girders, which are bolted at their forward ends to a 244" U-section
girder, consisting of two 244" Angle Girders. Across the 244" U-section girder, 12—124"
Strips are bolted, and their ends are bent downwards slightly to form the prongs of the
cultivator,

Raising and lowering of the prongs is controlled by a lever,
consisting of a 44* % §* Double Angle Strip. The Double Angle
Strip is pivoted on a 5" Rod journalicd in the forward ends of the
two 1247 U-section girders (Fig. 10.1d), and it slides between 53°
Curved Strips. At their forward ends the Curved Strips are
fastened by two Flat Brackets to a Double Bracket bolted to the
Flat Trunnion, and at their rear ends the Curved Strips are attached
to a second Double Bracket bolted to the centre of the 53 Strip
joining the two U-section girders. The Handrail Coupling 7 is
locked on the end of a 14" Rod journalled in the two 53" Curved
Strips, the Rod forming an adjustable stop for the ever.

The control Cord is tied to the upper end of the Double Angle
Strip and also to a 14" Strip secured by a 2" Slotted Strip to a
Trunnion bolted to the 241" U-section girder carrying the prongs,
The 14" Strip is also $upported from the U-section girder by two 37
Angle Girders (see general view).

Each wheel of the cultivator, a 3° Pulley complete with Rubber
Tyre, is fastened on the end of 2 44" Rod, which is journalled in the
end flange of one of the 54" % 24" Flanged Plates and in an Angle
Bracket held by Bolt 6.

Fig. 10.1¢
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10.2 AUTOMATIC SHIP-COALER
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Fig. 10.2b

Floating ship-coalers of the type represented by this model form part
of the equipment of many large perts for coaling liners and cargo boats.
The coaler s moored to the side of the ship to be ¢oaled, and by means of
its grab, it Ifts coal from abarge and deposits it 1nto a truck that runs along
a gantry that projects over the ship, and at the end of which there is a chute
that leads downward to the ship's bunkers. VWhen the truck reaches the
chuta, its bottom falls away and allows the coal to drop inte the hold of
the ship.

In the Meccano model all the movements arz controlled by an automatic
gear-box, and «f the model is built carclully and properly adjusted it will
operate without attention for long periods.

The basc of the model is constructed as shown in the main illustration
and Fig. 10.2d, and to the centre of it a Ring Frame 15 fastencd by 1 Boflts.
Four 74" Angle Girders are bolted to the Ring Frame and to each corner
of the square so formed 15 fastened a 244" Angle Girder, These 245" Angle
Girders are braced by shorter Angle Girders and Strips arranged as shown,
and they are extended upwards by four 123 Angle Girders, which are
jeined at thewr upper ends by 24" Angle Girders (Fig. 10.2f).

(Continued on mext page)
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The gantry for the grab carriage consists of two U-section girders, each of which is built up from two 244" Angle Girders, joined at their ends
by 3" Anglc Girders. The lower member of each U-section girder is spaced inwards by five Washers from the upper member, to form the rails
on which the carriage runs. The rails are bolted in the seventh holes from their inner ends to the 44" Angle Girder shown in Fig, 1021,

The arm along which the coal truck runs is constructed from four compound 244" angle girders, arranged as shown in the general view of
the model.  The funnelled chute at the outer end of the arm consists of 54” Curved Strips joined by 24 and 3° Strips. The truck itsclf, shown in
Fig.10.2e, 15 built up from two 34" % 23" Flexible Plates and two Semi-Circular Plates, and it is provided with four 3" Flanged Wheels that run along
the lower 244" compound girders. '?he floor of the truck is hinged at 28, and to it are fastened the 1 Pulleys 29, which run along a rail consisting
of two 124 Strips overlapped three holes.  The rail is placed between the lower compound girders of the truck arm, and at the outer end it curves
downward and is clamped at 31 between two 37 Strips.  This curvature of the rail allows the bottom of the truck to open downward as the truck
reaches the end of its travel so that its contents are discharged down the chute.

The E120 Electric Motor is bolied to the base of the model, and on its shaft is fixed a Worm that meshes with a 1" Gear on a 24" Rod jour-
nalled in Trunnions bolted to ane of the Motor side plates. The 24" Rod carries also a 3° Sprocket Wheel, which is connected by Sprocket
Chain 0 a 27 Sprocket Wheel on the 34" Rod 24 that forms the driving shaft of the gear-box. A §° Contrate locked on the end of the Rod 24
can mesh with either a 3™ x " Pinion 22 ora 4" 3" Pinion 23 on the 64° Rod 20, The positionof the sliding shaft 20 is governed by an Eccentric
21, which is held on a 2° Rod that carries aiso a 57-teeth Gear. This Gear is driven by a Worm from the Rod 24. The arm of the Eccentric is
extended by a 34" Strip 27, the end of which is connected by a Rod Socket and a Threaded Pin to a Collar 26 on the sliding shaft 20, The Collar is
free on the shaft, but is prevented from lateral movement by two other Collars, fastened one at each side of it

The Pinion 23 meshes with 2 57-tecth Gear 25, which is free on its supporting 5° Rod but is pressed by a Compression Spring against a 13°
Flanged Wheel.  Two 17 loose Pulleys fitted with Rubber Rings are placed between the Gear and the Flanged Wheel, thus forming a simple
friction clutch that prevents overrunning of the gear-box.

A 3" Sprocket is fastened to the end of the 5* Rod, and from this the drive is taken to a 2° Sprocket on the Rod 18, This latter Rod carries
two 1" Sprockets, which ar¢ connected by lengths of Sprocket Chain 16 to two more 17 Sprockets seen at the front of the truck arm in Fig. 10.23,
The two lengths of Sprocket Chain 16 pass through, and are secured 10 two 2°
Slotted Strips bolted to the front of the truck. The model will operate with
only one of the Sprocket Chains 16, and if two are used an additional M. o
Chain to that contained in the Outfit is required, The Pinions 22 and 23 of
the gear-box are adjusted so that the truck is reversed when it reaches the
end of its travel,, A little experiment will show the correct positions for the
Pinions in relation to the §° Contrate on the shaft 24,

The grab carriage and the grab are shown separately in Fig. 10.2¢. The
frame of the grab carriage consists of two 34" x 4" Double Angle Strips
joined at each end by a1” Triangular Plate. Two 1717 Angle Brackets 9 and
10 also bolted to the frame of the carriage to form stops for lever 33, which
controls the opening and closing of the grab. The lever is formed by a 347

trip lock.nutted to the side of the carriage and is weighted at its upper end
by two 14" Flanged Wheels and two 17 Pullcys. The wheels 32 of the carriage
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are loose on the axles, so that they are free to
adjust themselves to the width of the rails,

Cord 13 is tied to the 1° Trianpular Plate
the rear cnd of the carriage, and is taken o
1% loose Pulley 14 around the 1° Pulley 15 and
then tied to the back of the try This Cord
must be long encugh to reach from the truck
to the carriage when both are at the outer limit
of thair travel.

The Cords 1 are tied to the 31" Strip 2 at
the end of the top runway, and then are taken
over the §° loose Pulleys 3
on the grab, over the outc
and finally re-tied to 33" Str .
must both be exactly the same length, otherwise
the grab will tilt when hoisted. The Cords
should be just long enough 1o allow the grab
(when open) to clear the chute on its way up and
down. The 27 Pulleys on the grab do not revolve.

The centre Cord 5 controls the opening and
closing of the grab, It is tied to the centra hole
of 34" Strip 2, taken over 4" Pulley 6 (Fig. 10.2b)
on the weighted lever 33, over §7 loose Pulley 7
and finally is tied to the Flat Bracket 8 on the grab.

When the weighted arm is leaning against
the 1°x1" Angle Bracket 92, it pulls the cenlre
Cord and causes the grab to shut. When the
carriage reaches the end of the rails the
lever is pushed over against the other 17 x
Angle Bracket 10, by the Rod 11 (Fig. 10.2f).
When the carriage reaches the other end of the
rails the lever is pushed back against the Bracket
9 by the Rod 12, thus causing the grab to close,
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The fire-box of the model is made from a framework of Angle Girders and Flat Girders and is built as follows. Four 7° compound
girders, made from 44" Angle Girders, are bolted at their lower ends to 94" Angle Girders and 7" compound girders, the last mentioned
comprising two 54" Angle Girders. _At their upper ends the 7° compound girders are bolted to 7° compound flat girders made from

54" Flat Girders, and 93" Strips. The sides of this frame are then filled in with 94% x 24" Strip Plates and 54" x 24" Flexible Plates as
shown in Fig. 10.3¢.

The domed top of the fire-box is formed by four 1247 x 24 Strip Plates and two 53° X 14” Flexible Plates. The firing door consists
of two 547 ¥ 34" Flat Plates overlapped four holes, and to its centre is bolted a Toothea Disc from a Ball Race, The door swings on two
Hinges and is fitted with a handle 19, which consists of a Pivot Bolt carrying at its inner end a Flat Bracket held in place by lock-nuts.

The farward end of the fire-box is filled in with two 54" x 31", two 44" % 24" and one 24" x 2%’ Flat Plate and three 24" x 14" Flexible
Plates, and to its upper end is bolted the Hub Disc that forms the rear end of the boiler. he boiler is constructed from seven
124" Strip Plates and scven 53" x 24" Flexible Plates, which are bolted together as shown, and shaped at the forward end
by a Circular Girder, ana at the rear end by the Hub Disc already mentionca.  The front of the boiler is covered by a second Hub
Disc, which is secured to the flange of the Circular Girder by 17 Bolts. The boiler inspection door consists of.a Flanged Disc
that is fastened to the Hub Disc by four §°

Bolts. The Bolts hold also two 34 Strips,

to the ends of whith are fastened

Couplings (Fig. 10.3¢) to represent the

hinges of the inspection door.

A compound girder 15 bolted under-
neath the boiler and at the forward end it
15 fastened by a 54" Angle Girder to a
supporting block, the construction of
which can be ‘seen in Fig. 10.3b. This
block forms also the water supply tank.

The chimney is constructed by
bolting three Boilers together overlapping
each other by two holes, and it is sup-
ported in a Boiler End attached to the top
of the boiler. The §° Bolts 20 at the top
of the chimaey carry between them a
14" x 4" Double Angle Strip, through the

centre hole of which a 34" Rod is
secured by two Collars. At its
upper end the Rod carries two
19 3" Pulleys and two Boiler Ends,
arranged in the manner shown
and held in position by a Collar,

The bearings for the journals
of the crankshaft 14 and 15 are each formed
by a44” x 24" Flat Plateand the centre hole
of a uble Bent Strip bolted to the
Flat Plate (Fig. 10.3a). The two
44" x 24" Flat Plates are braced across
by two 54 Strips, and are fastened to
the boiler by Obtuse Angle Brackets.

. Each web of the crank consists of two
13 - 24" Angle Girders fastened together by

18 (Continued om next page) Fig, 10.3a.
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Fig. 10.3b
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Angle Brackets to form a box-girder, which is fitted with a Crank asshown in Fig. 10.2a.  The crank-pin is 21" Red locked in the bosses
of the two Cranks. The Rods 14 and 15 are held in the bosses of Double Arm Cranks bolted 1o the outer sides of the webs, and the
Rod 15 carries at its end a Triple Throw Eccentric,

The arm of the Eccentric is extended by a compound strip consisting of two 3° Strips cverlapped three holes, and the end of this is
attached pivotally by a lock-nutted Bolt and a Collar to a 2* Rod. This Rod slides ina 3° Flanged Wheel pressed on the end of 2 Sleeve
Piece bolted to the boiler to represent the water feed pump,  The water pipes Iradinr: to the pump consist of 3 2° Red and 2 34" Rod
joined together by a Coupling, the free end of the 34° Rod being connected by a Swivel Bearing to a second 34° Rod fixed to the side
of the boiler by a Handrail Support.

The other half of the crankshalt, a 4 Rod 14, carries the fly-wheel, which is built up by joining two Ring Frames together by Flat
Brackets. Two Face Plates form the hub of the fly-wheel, and the spokes are 44" Strips. A 3° Sprocket Wheel on the Red 14 is con-
nected by Sprocket Chain to a 17 Sprocket on the rod 13.  The rod, which consists of an 8” and a 14" Rod joined by a Coupling, is
journalled in the sides of the fire-box and carries a 3° Sprocket Wheel. This Sprocket is driven from a 1° Sprocket on a 24" Rod 12
(Fig. 10.3b) journalled in the side plates of the E120 Motor, which is mounted as shown. The Rod 12 carries also a 57-teeth Gear
that meshes with a 4" Pinion 0a the 2° Rod 11, which is driven by a 57-teeth Gear and the pinion on the driving shaft of the Motor.

The cylinder 15 constructed from six 547 = 1 4" Flexibie Plates, to the ends of which are bolted two 34" Flat Girders 18,  The latter
are fastened by 34" Angle Girders to the top of the bailer.  The rear cover of the cylinder 15 a Circular Plate, and it is held in place by
234" x 4" Double Angle Strip bolted across the Plate and fastened inside the cylinder by the Bolts 5.

The front cylinder cover is a Circular Flate, to the centre of which a Boiler End is bolted. Four 54* Strips are fastened to the
Boiler End, and are joined at their forward ends to a cylinder of 547 x 14 Flexible Plates as shown in Fig. 10.3c.  Two of the 537 Strips
form the slides for 2 crosshead consisting of twao Eye Pieces fastened by Threaded Pins to a Coupling. A large Fork Piece 6 locked on

the end of a compound 94" red, is connected pivotally to the Coupling by passing 1" Rod through the holes in its
arms and through a transverse hole in the Coupling. The other end of the 94" rod is fastened by a Coupling 7
(Fig. 10.3a) to the 1° Rod forming the crank-pin.

The centrifugal governor on top of the cylinder comprises four 147 Strips fastened pivotally by lock-nutted Boits
1 between two Bush Wheels, Through the free ends of the 14 Strips are passed 1 * Rods, which =ach carry two 17 fast
Pulleys, The two Bush Wheels are mounted on a 4° Rod 4, which is journalled in the boss of a Bush Wheel balted
10 the top of the cylinder, and is retained in place by a Collar. The lower
Bush Wheel 2 is free to slide up and down the Rod, while the upper Bush
Wheel is fixed by its grub screw. At its lower end the Rod 4 carriesa §7
Pinion that meshes with a 14" Contrate on the 5" Rod 3. A 3" Sprocket on
Rod 3 is driven by Sprocket Chain from a 14° Sprocket on Rod 14 of the

crankshaft,
The valve chest 15 formed by a Sleeve Piece, on to cach end of which is b ﬁ,‘
pressed a 1 Flanged Wheel, The Sleeve Piece is fastened to the b ——
side of the cylinder by a lock-nutted Balt, and in the bosses of the two g
Flanged Wheelsis journalled 3 5" Rod. This Rod forms the valve operating _—-—i-—-—"” 20

rod, and at its forward end is joined by a Rod and Strip Connector toa124°
Strip, the free end of which is bolted to the arm of 2 Triple Throw Eccentric
on the Rod 14 of the crankshaft (Fig. 10.3a).

Fig. 10.3¢
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10.4 QUEBEC BRIDGE
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The sides of the roadway portion of the bridge consist of two compound angle yirders joined at their ends by two 54" Angle Girders. Bact

of the compound girders consists of two 244", an 184",a 94" and a 74" Angle Girder bolted together to make a total length of 64ft. The roadway is the,
filled in by 12—12§" x 24" Strip Flates and two 54" x 24" Flexible Plates, which are braced on the underside by 24§" Angle Girders as shown in Fig. 10.4c.

The cantilevers of the bridge are constructed by bolting vertically two 125" Flat Girders to each side of the roadway. To the upper end of each Flat Girde
are balted two compound girders, each consisting of 3 12§ and a 54" Angie Girder overlapped three holes, one of the girders pointing towards the centr
of the bridge and the other towards the cnd. The latter girder is connected to the roadway by a 34" Strip and the inn2r girder is connected to the roadwa
by a compound flat girder built up from a 3" and a 14~ Flat Girder overlapped two holes. The lower ends of the 124" Flat Girders also are connected to th
compound girders of the roadway by 124" Angle Girders. A network of Strips of various sizes is arranged as shown to represent the ties and struts of th
actual bridge.

At their lower ends the 124" Flat Girders are supported by piers, one of which is shown partially dismantied in Fig. 10.4a. Each pier is constructed &
fastening together the flanges of two 34" x 24" Flanged Plates by Flat Brackets. Two 94" x 24" Strip Plates are then bolted across the faces of the Flange
Plates, their ends being joined by U-Section Curved Plates, A 53§ Flat Girder 1, to which are fastened two 54" x 4~ Double Angle Strips 2, is the
secured between the two 94" x 24" Strip Plates by 1°x1° Angle Brackets. To the ends of the Double Angle Strips 2 the 124” Fiat Girders are bolted.

(Continued on next pag

fig. 10.42
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The two 34" compound flat girders of the cantilevers are joined by the upper compound strip of the centre span COM*S‘I"RI of
two 747 Strips and a 4" Curved Strip,  The compound strip is supported from the roadway of the bridge by a ’““"““""0”‘ of Strips,
and the two sides are connected by two compound curved strips, each of which comprises two 4° Curved Strips

overlapped five holes.

The two outer piers are built up by joining the ends of
two flat plates, each comprising two 53" x 34" Flat
Plates overlapped cne hole along their sides, by
54" x14" and 44" x24" Flexible Plates. A 457
Flat Girder and a 4}" compound flat girder,
comprising two 24" Flat Girders overlapped
one hole, are then fastened to the
upper end of the pier by Angle Brackets,

a3 shown in Fig. 10.4a.

The rosdway of the bridge is
fastened to the pier by a 24" x 4"
Double Angle Strip, which is bolted to the tcp
of the pier but spaced from it by two Collars,
The ends of the Double Angle Strip are
fastened to the two 244" Angle Girders 2
(Fig. 10,4¢) bracing the underside of the

roadway.
Two Angle Brackets 6 (Fig. 10.42)also are bolted 1o the Fiat Girders at the top of the pier and they are fastened to the Double Angle Strips 4. The Double Angle Strips are secured

in position underneath the roadway of the bridge, in the positions shown in the general view of the model, by 17 x §* Anglc Brackets.

To complete the centre span a 44" Angle Girder is balted vertically to each of the ends of the two main girders of the roadway. Two Double Brackets, their ends overlapping.
are fastened to the upper end of each 44" Angle Girder, as shown in Fig. 10.4b.
Fig. 10.4b The two approach roadways to the bridge can now b constructed. To the lower end of each 44" Angle Girder mentioned above an 18§" Angle Girder is secured by a

1 x1" Angle Bracket,

Pairs of the 184" Angle Girders at each end ofthe bridge are joined by two 55" compound girders, each of which comprises two 3 Angle Girders oyerlappod one
hole. The two sections thus added are filled in by 124" x 24" Strip Plates,
The outer ends of the approach roadways are supported by 74" Angle Girders and 74" compound girders, formed by 44" and 34" Angle Girders, from two piers
consistmg of 54" x 24° Flanged Plates. The 74° Girders protrude 1% above the leve!l of the sides of the approach roadways and between their upper ends and
the posts at the outer ends of the cantilevers, are fastened 123 Strips, which form railings. Cord is threaded through the 124" Strips and the Angle
Girders forming the sides of the roadway.
When the bridge is completed it is a good idea to fit it with Hornby railway track as shown in the main illustration, so that it can be used as part of a
railway layout. The rails should be bolted securely 1o the Strip Plates of the roadway to prevent vibration as the train passes over them.

The realism of this Meccano
model, and of many others,
can be greatly increased by
the addition of Dinky Toys

The Quebec Bridge carries the trans-continental line of the Canadian Mational Railways ¢ver the St. Lawrence River, reducing the distance
between Halifax and Winnipeg by 200 miles. It is one of the three greatest examples in the world of the cantilever type of bridge, the other two
being the Forth Bridge in Scotland and the Blackwe!l's Island Bridge, New Yark, Of these three, the Quebec Bridge is the largest, It has a total
length of 3,240 ft., and over 66,480 tons of stee| and 106,000 cu, yds. of masonry were ysed in its construction. The length of the main span from
centre 1o centre of the cantilever towers is 1,800 fr., and the length of each cantilever span is 580 ft.  The suspendcd central span is 640 ft. long.

The history of the building of Quebee Bridge is a thrilling one. The first bridge was attemptad in 1899, and was designed to provide a single
deck 150 ft. wide accommodating a road, two pavements, two tramways and two railway tracks. Work progressed well until the south anchor
arm and about one third of the cantilever span had been completed. Then came disaster, for on 29th August, 1907, the compression chords of the
anchor arm gave way under the strain, The entire cantilever collapsed, falling into the river and along the bank, and of the 86 men working on it
at the time only 11 survived.

In face of this overwhciming disaster it seemed as though the Quebec Bridge scheme was doomed, but although the enginzers were greatly
dismayed by the catastrophe they were not defeated. A few years later a second attempt was made to bridge the St. Lawrence at this point, and
although work was again held up by the collapse of the centre span, the bridge was completed successfully and the first train passed over it on the
3rd December, 1917, J
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10.5 SPORTS MOTOR CAR
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This model is a realistic reproduction of a modern lour-seater sports ¢ar and it incorparates all the main features of its prototype.
It is designed on the unit construction principle, and the body can quickly be removed to reveal the various parts of the mechanism.,

The chassis consists of two side members 1 each made by joining two compound angle girders together at each end by Flat Brackets
to form a channel section girder.  The compound angle girders consist of 124" Angle Girders extended by 2 34" and a 44" Angle Girder
respectively. The side members are joined at the centre by a 54" Angle Girder 2, which is braced by two 44" Angle Girders bolted

to the side members and to 1° Triangular Plates bolted to Angle
Girder 2, Additional strength is supplied by 54" Strip 3. 10 which
a 24" Strip is bolted but spaced from it by Washers. This serves
also as a support for the driving unit. At the front end the side
membere are connccted by a compound girder made by over-
lapping a 24" and 2 34" Angle Girder by thiee holes.

At the rear the chassis is extended by a Formed Slotted Strip
and two 24" small radius.Curved Strips To these Strips are
bolted a 34" Angle Girder on one side, and two 24° Angle Girders 4
overlapped by three holes on the other side. The Angle Girders
on both sides are joined by a 57 cempeund girder, The front of
the chassic is extended by two 54" Curved Strips and a 54" Strip,
a 2" Strip being bolted to the latter to form the bumper supports.

The front springs 5 are of the semi-elliptic type and are built
as follows. A 6§ compound strip, 3 5§, a 44", a 35" and a 24"
Strip, are curved to shape and ure joined together by passing a §°
Bolt through their centre holes and through the end plain trans-
verse bore of a Coupling, locking the Coupling in place by a Nut

(Continued on next page)
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and then screwing a Collar on to the shank of the Belt by its tapped hole. The Coupling forms the bearing for the king pin, The
springs are attached to the chassis by Double Brackets,the rear Double Brackets being held on a 3° Bolt lock-nutted to the chassis,

The front Double Brackets are pivoted on a 64" Rod that passes also through two Double Brackets bolted to the 537 Strips of the
chassis. The Rod is held in place by Collars.

The Ackermann steering mechanism is shown in Fig. 10.5¢.  The Collars attached to the 3 Bolts holding the leaves of the springs
are joined by a compound rod made by connecting a 23”7 Rod to a 3° Rod with a Coupling.  This forms the front axle. A 1" Rod 7
carrying a Coupling is passed through the plain end transverse bore of the Coupling balted to the springs and is held in place by a
Collar. A 2" Rod is held in the Coupling carried on Rod 7 and on this Rod is fastened a Face Plate and two Spring Clips to form the
stubaxleassembly. A17x 1" Angle Bracket is bolted to each Face Plate, the two being joined together by a tie-red B, which is made by
extending 3 547 Strip with a 27 Slotted Strip, The tie-rod is lock-nutted to the 1" x 4" Angle Bracket, and the track rod 9
is connected as shown, The track rod is attached pivotally to a Boss Bell Crank fastened on a 24" Rod 10.  The Bell Crank is
spaced from the chassis by Washers, and the Rod 10 carries at its upper end a §° Bevel Gear (Fig. 10.5¢).

on its inner end. The 14" Fulley and Bevel Gear are free
on the Rod, The unitis inserted in one of the Boiler Ends
and a 41" Rod carrying §° Contrate 37 is inserted into the
other Boiler End. Collars, from which the grub screws have
been removed and replaced by the special short ones
supplied, are carried on these Rods next to the Face Plate in
order to hold the axie in place when the road wheels are
fitted. The fourth 27 Strip that joins the Boiler Ends is
spaced from them by a Washer at each end. A Universal

10

The rear springs & consist of a 547, a 447, a 24" and a 14" Strip, gripped at the centre by two Bolts. The springs are 7 8 9
bolted at one end to the Angle Girders of the chassis and their other ends are left free in order to allow the back axle and
differential to be fitted.

The differential and rear axl¢ are shown complete in the chassis and also in an explodad view (Fig. 10.5k).  Boiler Ends
joined to Face Plates by 24" x<4"
Double Angle Strips form the casing,
the two parts being joined by 27
Strips. The 14" Bevel Gear 34 is
fitted with two 3 Bolts, each of which
carries a Collar. A 14” Rod 35 is

N
\gu‘“‘o\ ‘_

&

Coupling 32 and a 3" Bevel Gear 33 are carried
on a 14° Rod, bearings for which are provided by
the 2° Strip and a Double Bent Strip. The
complete rear axle wnit is clamped to the
rear springs by 247 Strips (Fig. 10.5¢).,

The next step is to build up the gear-box and driving unit.  The Electric Motor is housed
in the dummy engine, which is made by bolting twe 3 Angle Girders to a 24" Angle Girder
and then belting two 54" Flat Girders to the 3% Angle Girders. The £120 Electric Motor 12 it
bolted to one of the Flat Girders, the Bolts holding also a 347 » 24" Flexible Plate that forms the side
of the engine housing. The pinion on the Motor shaft meshes with a S50-teeth Gear 13 on the 2°
Red 14, This Rod carries also a 4" x 3" Pinion between two Flat Trunmions that are attached by
25" x 4" Double Angle Strips to the Flat Girders. The Bolts holding these are §° long. The
24" Rod 16 carries a 57-teeth Gear 15 between the Flat Trunnions.

Fig.10.5b

The top of the engine housing comprises two 34" Angle Girders bolted to a 23" x14°

Flanged Plate and joined at each end by a 14” x 4" Double Angle Strip.  The 24" x ] 4" Flexible

Plates are attached to the 147 x §° Double Angle Strips by a 34" x §* Double Angle Strip.  The Bolts holding the top at the front end

carry also the front of the housing, which is made up of two 3° Flat Girders joined by a 24" x §” Double Angle Strip and fitted with a

Sleeve Piece to represent the dynamo., On the rear side of the housing is an exhaust cooling unit made up from four 347

Strips spaced apart on the shanks of two §” Bolts by Washers, and attached to the housing by Angle Brackets. To complete the housing.

the fly-wheel and clutch casing, two 1 §° radius Curved Plates, are added. The clutch consists of a 14" Flanged Wheel 17 and a Wheel
Flange bolted to a Bush Wheel.

pushed through the Collars and 2
carries a 4" Pinion and five Washers
for spacing purposes. The grub
a_:rews of the Collars are then
tightened up. A 14" Pulley 15 spaced from the 14" Bevel
Gear by four Washers, and before tightening up the Bolts
a 5" Rod is pushed through their bosses and a 3" Contrate
36, spaced from the Bevel Gear by two Washers, is locked (Contmued e et g
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(Continued from previous page)

The frame of the gear-box consists of
two 3" % 14" Double Angle Strips bolted
together, the Bolts carrying also 147 Flat
Girders, the one at the clutch end of the
gear-box being spaced from the gear-

by three Washers. A Coupling 15 held
n place by the upper Bolt (Fig. 10.5d)

ta carry the reverse gear Pinion. The

rear end of the gear-box is fitted with

twa Angle Brackers and two 54° Sirips

attaching the unit ta the engine, Two 17 Corn
anism, and 3 1°%1° Angle Bracket on the same s
shaft.

Brackets carry the

* as the Coupling

ox are arranged as follows, The driving shaft isa 24" Rod 18,
by the front end of the goar-box an
19 formed by a

of the Pulley is helid in Socket Coupling

rt of the bore of
ulley fitted with a
% on the gther side
A Compression Spring 15 held between the latter and Acroplaneg
22 and a 4" Pinion 23 are carried

carries the clutch

Rubber Ring.

of the Whee

o

Rod inside the frame of
d play in the Rod is prevented by twe ars. Driven shaft 24

5 and {" Pinien 26, A1L" Rod is held in the Coupling fastened to the

box and carriet 2 47 Pinion 27 spaced from the Coupling by a Washer,
» which 15 seen apart from the gear-boxin Fig. 10.5d, is a 44" Rod and it
carries 1
Threaded

The Crank

° and one 3° Pinion and a Collar spaced in the pasitions shown, The

on Crank 29 engages between the Coliar and the 3° Pinjon,
tened on a 27 Rod and the gear changing leverisa 14" Rod heldina
Handrail Coupling,  The two 54” Strips engage with the 4~ Bolts holding the 24" x 4"
* Angle Strips carrying Rod 16.

The gear-box has threeforward speeds, ratios 1:1.7, 1i1.and 1.7:1and reverse. Revorse is obtained through #* Pinien 22, §° Pinion
« the {7 Pinion and the rear 4 Pinion on the layshaft ang 37 Pinion 25 of the driven shaft. First gear is obtained through 1° Pinien
d 37 Pinions on the layshaft and 4° Pinion 25, Second gear is a straight through drive obtained by meshing the 3° Pinlon
1yshaft with the 37 Pinions 23 and 26. Third gear is obtained by transmitting the drive through 3° Pinion 22, the front §°
nand the §° Pinion on the layshaft, to 4* Pinion 26.

3

The <|u‘=ch operating pedal also is shown in Fig. 10.5d, It comprises a 33" Rod 30 journalied in the 145 Corner Brackets of the
engine housing and afork made fram a Coupling and two 1 Screwed Rods.  The fork engages in the narrow partof Socket Coupling 20

and is actuated by a pedal made from a Crank. The engine unitis
fitted in the chassis by inserting the Angle Brackets of the gear-
box between the 247 Strip and 547 Strip 3, the Bolts fastened to0
the Angle Brackets of the engine housing being held by Threaded
Bosses. Thecardanshaftis a44” Rod connected 1o the gear-box by
Universal Coupling 21,

The radiatar comprises a framework made from 447 Angle
Girders, which are joined at the bottom by a 3 Strip and at the
top by 21" Flat Girders b to 2° Angle Girders. The front is
filled in by four 24" x14" hle Plates and a 247 % 14" Flanged
Plate, all of which are clamped in place at the centre by 3 457 Strip,
two 27 Strips and a 24" Strip.  The radiator is held in place by 2

44" Rod passed through the 44" Flat .”

Girders at its sides and journalled in

Angle Brackets bolted to the chassis

Side movement in the unit is pre-

vented by using Spring Clips. The dash-board is supported
by two 3} Flat Girders, and a 24" Strip bolted to the top
of each supports a 5§”x 4* Double Angle Strip and a 5§~

(Continsied on mext page)
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The next step in the construction is to build the bennet and scat units, These are shown complete in Fig, 10.5m, and the seat unit with
« removed is shown in Fig, 10.5g.  The sides of the bennet are made from a 537> 34" and a 5472 24" Flat Plate and 3 54" 14" Flexible
olted compound girders 40, ea f MRS de by overlapping ngle Gircers oy 12 holes. The ol
the bonnet made from four S d in place by a ¢ und strip
bolted c the frame is attached to the bonnet
by 17 x 1" Angie Brackets,
The mudguards at one end and at the ather t
bonnetby 172 47 1 ts extended by 237 Strips.
The scats are built ¢ onsisting of tw Angle Girders 38 joi
54" and 3 14" Angle Girder, and £ under the rear seat.  The last
o the framawork are bal ,one 54° 247
frontseat s Y d Platesant
oa1” Triangular ¥ astened 1o compo The &
two TH#" radius Curved Plates ang a2 547 =147 Flexible
fromabs®and 314" Angle Girder, are bolted 1
holes are bolted to the sic *als
attached to the 537 x 15 Flexible
The sides of the bady consist of a 123" < 25" Strip Plate
Fig. 10.5¢ and a Semi-Circular Plate edged round with Strips of various le
are joined by a 537 Angle Girder and are bolted to the 537 =14

The folded hocd is next built up and bolted in the pasition s
receive tn

(Continued from previous page)

Strip. The 54 Stripcarries the instrument board and the Double Angle Stripcarricsthedash-board,

;hebrad:tor |55c:nnnec:ed tt-) '.he. dash-board by a compound strip made from a 247 Strip, P LS are curv=d to shape and 2 94 Strip cxtended by a 7y
ouble Angle Strip and a 54° Strip. s attachad by Flat Brackets to one sioe, Each
rear by S5i&° Strips

The steering column 11 is an 8° Rod that pazses through the instrument board a

Angle Strip bolted to the chassis.  The Rod carries a §° Finion that meshes with the

s journalled in a 247 %17 Double

Bevel Gear on Rod 10,

w a
The
are boiteg
Girder that, in turn, 15 b
to the side of the seat unit
The car 15 compicted by

i

Dummy accolerator and brake geodals are
fitted to the 24" = 1° Double Angle Strip, They
are formed by 24" Strips fitted with Angle Brackets
at their top ends, and are bolted together ot ther
jower ends but spaced apart by four Washers.
The petrol tank is made from two 5§"x24"
Flanged Plates, two 43"x 24" Flat Plates and a
54" x 24" Fle<ible Plate, all bolted together in the manner thown in Fig.
10.5h, and edged with Strips. The spare wheels are carried on a 2"
Rod locked in a Rod Sacket bolted to the lower 54" x 24" Flanged
Plate, The tank is bolted 1o the rear end of the chassis, and the rear
springs are attached 1o the sides of the tank by Angle Brackets.

placing the
position over the chassis, the

seat unit being Nitted first.

The road wheels are now fitted. Boiler Ends are bolted o 37
Pulleys to represent brake drums, and the wheels are then fitted on
the axles, the rear wheels being held firmiy by their set screws while
the front wheels are free to revolve.  This completes the chassis.

Fig.10.5k
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10.7 GIANT LINER

The realistic model liner shown on this page measures approximately 6ft. 4ins. fram stem to stern, and is 10t 64ins. in haight from the water-ine
the forward mast.

The hull of the liner is built up on a strong framework composed of Angle Girders, and this comprises two 484" compound girders, one of which s
three 184" Angle Girders and the other from one 184" and three 124" Angle Girders.  These are joined at the bow end by a 6" compound girder and at the s
(Continued on next page!
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(Continued from previous page)
54" Angle Girder. This framework is extended to the bows on each side by a 124" and a 54” Flat Girder, which overlap each other by
three holes and the framework by five holes. A 124° Angle Girder bolted to each of the compound girders extends the framework
to the stern, where the 124" Anple Girdersare joined by a 3° Angle Girder.

0
A

From the bows to the aft funnel the sides of the hull are identical in construction and they comprise two 547 % 24" Flexible Plates and
cight 124" x 247 Strip Plates. The lower row of Strip Plates is extended to the stern by two 124" x 24" Strip Plates and 2 54" x 24"
Flexible Plate, which overlap the 124" % 24" Strip Plates by five holes. The upper row of Strip Plates on the side shown in the general
view is extended bya 54” x 24" Flexible Plate, a 24" x 24" Flexible Plate, and 44" x 24%, 24”7 x 147, 54" % 24" and 54" X 14" Flexible Plates.
The three last-mentioned Plates can be seen clearly in Fig. 10.7c.  The rear side of the hull, which cannot be seen in the general view,
is extended to the stern by two 447 x 247 Flexible Plates, 24" % 24" and 3§™ % 24" Flexible Plates, and 54" x 24" and 54" X 14" Flexible Plates,
arranged in that order,

The upper edges of the hull are extended by a third row of Plates to form the main cabin deck. The rear side is filled in by two
S5 147, one 44”7 x 24" and one 54" % 24" Flexible Plate, two 94" x 2§° Strip Plates and one 24" x 14" Flexible Plate.

The side of the hull shown in the general view of the model is completed with three 547 x 157, one 44" x 24" and a 54" % 25"
Flexible Plate, one 94" x 24" Strip Piate and two 44" x 24" Flexible Plates. These are bolted to the side together with a compound
Strip made from four 124” Strips, and the sides are reinforced with 5§” Strips bolted vertically.

The hull is now ready to receive the decks, The forepeak, which is shown in Fig. 10.7a, is edged round with 94" Flat Girders
bolted ta the sides of the hull and to the 547 Strips that form the stem. Two 15" Flat Girders arc bolted one on each side of the bows
by the §” Bolts 4, and a 2" Rod is nped between them, A 44° Angle Girder carrying a 44" compound flat girder is attached by
Angle Brackets to the sides, and 24 Strips extended by 54" Strips are bolted to the Angle Girder. The deck is farmed by a 44" %24
Flat Plate extended four holes by a Flanged Sector Plate, the latter clamping two 24" x 14" Flexible Plates in pasition.

The fore-deck in front of the bridge, also shown in Fig. 10.7a, is made from two 74" Angle Girders joined at one end by a 54"
Angle Girder, and is filled in with four 45" x 24" and a 24" x 14" Flexible Plate and a 34" x 24" Flanged Plate. A hatch cover farmed by
alyx14” Flanged Plate fitted with 3" x 4" Double Angle Strips between its flanges, is bolted to the deck.  When the sides have been
cdged round with two 74" and a 547 Flat Girder, the unit can be bolted to the hull,

The well-deck between the forecastle and fore-deck comprises two 34° % 24" Flanged Plates, bolted to a 54" Angle Girder. The
welldeck is fitted with a hatch cover made up of two 24" x §” Double Angle Strips and a 24" x 14" Flexible Plate, the complete unit
being fixed in place by the §” Bolt 6. The well-deck is held in place by attaching the 54" Angle Girder to the 54° Flat Girder of the
fore-deck by a 14" Flat Girder as shown

Thu main superstructure and boat duck are commenced by building a framework consisting of two compound girders,each made by
overlapping a 244" and a 124" Angle Girder by five holes, and joining them at the stern by a 54" Angle Girder, This frame is then
filled in with six 547 x 347, four 54" » 24" and two 447 % 24" Flat Plates.  This structure forms the boat deck and it is extended down-

1 .
weefaet®

Fig. 10.7b

ward on each sige with similar compound girders, which are attached to the boat deck by Flat Brackets. Further compound girders
made from 243" and 134" Angle Girders are bolted to the second pair of compound girders, and are joinzd at each end by a compound
girder made from 54" Angle Girders overlapped nine holcs.

The bridge and forward end of the superstructure (Fig, 10.7f) is next built up. This comprises two 74" Angle Girders bolted to
two 54" % 14" Flexible Plates, the same Balts carrying also two 34" Angle Girders, The last-mentioned are joined at the front by a
compound girder made from a 44" and a 24" Angle Girder. A 34" Flat'Girder is bolted to the 34" Angle Girder at cach side, and two

(Continucd on mext page

Fig. 10.7¢
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24"x14" Flexible Plates form the deck behind the bridge., To the

aft ends of the 347 Angle Girders two 3" x 14" Double Angle Strips are

bolted as shown. A 44" Flat Girder is attached to each 34" Flat Girder

at the sides of the bridge by a 3}” Strip, and the other ends of the 44"

Flat Girders carry a 14" Angle Girder that is attached to the first Flat
Girder by a 27 Strip, The fore part of this assembly is completed by bolt-

ing five compound strips in position, the strips being made from 54" Strips
overlapped nine holes. The chart house roof is made from 334" %2 24" Flexible
Plate edged round with two 34" and two 24" Angle Girders. The sides are 27
Flat Girders, and the back consists of two 24" % §* Double Angle Strips. The
chart house is attached to the front of the bridge by Flat Brackets. and to the
bridpe deck by 14" Angle Girders,

The three funnels are mounted on Flanged Plates, and are formed by Boilers
without Ends. The Boilers are opencd out slightly and their edges are clamped be-
tween Handrail Supports and Washers 2 (Fig.10.7d). Each funnel is raked by placing
four Washers 3 on the shank of the Belt that halds the funnel to the Flanged Plate. The
4" Rods 1 forming the stcam exhaust pipes are held to the funnels by Handrail Sup-
ports. The lower ends of the Rods pass through holes in the Flanged Piates and are held
in place by Spring Clips. A realistic appearance can be given to the finished model by
pasting bands of coloured paper around the funnels to represent the colours of a well-
known shipping company. The Flanged Plate on which the centre funnel is mounted
carries four ventilatars, each of which is made by bolting two 23" small radius Curved Strips
and a Formed Slotted Strip to a Double Bracket and 3 Double Bent Strip. Boat davits are made
by bolting 10-247 Strips 10 each side of the boat deck, and the boats themselves consist of two
24" Strips curved slightly and bolted together at one end anly.  The bridge is attached to the fore
end of the superstructure by bolting the ends of the side Flat Girders to the ends of the outer compound
Angle Girders of the superstructure,

The superstructure unit complete with funnels and bridge can now be bolted to the huil.
bridge is attached by four 34" Strips, and the upper deck by a series of 247 Strips.

The rounded cruiser type stern of the ship consists of 1H” radius Curved Plates. The lower Curved
Plate is not bolted in place but is clamped by a Nut, Bolt and Washer, in such a manner that a sloping stern is
obtained. The arrangement can be seen in Figs. 10.7¢ and 10.7e.  The sides of the upper part of the aft end of
the ship are formed by 124" Strips, the upper and lower Strips being extended towards the stern by 24" Strips
and Formed Slotted Strips. Inside the hull a 3" Curved Strip is bolted to two 4° Curved Stript, which, in turn,

ine

are fastened to a 44" Angle Girder attached to the inside of the hull by Angle Brackets (see Fig. 10.7¢)
The aft deck is laid on a framework consisting of two compound girders, comprising a 124" and a 2 Angle

Girder, which are joined at the stern by a 45" Angle Girder, and at the forward end by 2 64" compound girder that

The deck is filled in with four 54 = 247 Flexible Plates, two 4

serves also to attach the deck to the supefstructure

# 24" Flat Plates and a 53" x 24" Flanged Plate, all of which are bolted
as shown in Fig. 10.7c. At the extreme stern the deck is made by
bolting a 34" % 24" Flexible Plate, a Semi-Circular Plate and a Channel
Bearing to a framework consisting of one 3% and two 4" Curved
Strips. and 3 43" Angle Girder. Three dummy hatch covers are
bolted 10 the deck, two of them consisting of 24" %14 Flanged
Plates with 24" x 4" Double Angle Strips bolted between

their flanges, and the third of two Girder Brackets,

The bridge over the aft deck is made from 1two 547
Angle Girders, bolted to two 54" x &7 Double Angle Strips
and joined together by Fiat Brackets. The bridge is

supported by four 17« 4" Angle Brackets.
The deck fittings may now be added. The forepeak
carries a capstan represented by a Socket Coupling, and
aft of the latter, two Obtuse Angle Brackets are
bolted to a Reversed Angle Bracket to prowvide a
cradle for the derrick boam, The fore.deck is fitted
with & winch consisting of 317 Rod in the arms of a
Double Bracket and fitted at one end with a 4~
Pinion and at the other end with 2 Collar. The
two port and starboard derricks in the fore
part of the ship each consist of 2 24” Red held
in the boss of a Crank and fitted with a
Swivel Bearing that carriesa 2" Rod.  The
stays are Cord tied to the deck and to a
Collar on the upper end of the 24" Rod.
The small ventilators between the
funnels are made by placing four Wash-
ers and a Threaded Boss on a $° Bolt,
lecking them in place with a  Nut.
The vent on the forward ventilator is a Bolt carrying three Washers, and the rear vent
15 2 §" loose Pulley also mounted on a Bolt. The large ventilators are made from 34" and
3" Screwed Rods, on one of which is screwed a Coupling asd a Collar to increase
its diameter, Each of these ventilators is fitted with a cowl consisting of 2 14” Fla
Wheel held in place by its set screw.  The vents 7 shown in the general vicw o
model, are Couplings mounted on Bolts and fitted with 4" loose Pulleys. Tw
Screwed Rods carrying 17 Flanged Wheels are used for the ventilatars 7 (Fig. 10
On the aft deck two derricks are carried,  The post of each of these is a 23" Rod held
a Double Arm Crank, and the jib also is a 23" Rod, which is held in the boss of a larga

Fork Piece shippcd over the post.

The fore mast consists of two 64" Rods joined together by a Coupling, and is stepped
in 3 Double Arm Crank bo
in the longitudinal bore of which two 2° Rods are fixed to form the crosstree, Three
Collars also are mounted on the Rod, one below and two above the Coupling, 1o carry
the rigging. The derrick is a 64" Rod, mounted in a Rod and Strip Connector, The
crow's nest is a Chimney Adaptor, attached to the Coupling but spaced from it by
two Washers.

The aft mastis an 8" and a 44" Rod joined by a Coupling, and is stepped in a Rod
Socket. ItcarriesaFork Picce fitted with a 3" Rod. The method of rigging the masts
and derricks will be clear from the illustrations. Realistic code flags can be painted on
paper, then cut out and attached to Cord.

Fig. 10.7e

The anchor is a 1° Rod that carries a Rod and Strip Connector at its lower end
and a Collar 5 at its upper end.  The Rod and Strip Connector is fitted with a 17 Triangular Plate as shown, and the
Collar 5 is attached to the port bow of the vessel by a Bolt passed from the inside of the hull and scrowed into
the tapped hole of the Collar, Two Washers and an Angle Bracket space the Collar from the ship's side.

ted 1o the deck. The upper Rod carries a second Coupling,
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This Model can.be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfits)
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10.9. MODERN HOUSE
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The framework of the house is built up on a base consisting of twa 244" U-section
girders, each made from two 24}" Angle Girders. These are joined at their ends by two
124" U-section girders each comprising two 124" Angle Girders, To the corners of this
structure four 144" compound angle girders made from 124" and 3" Angle Girders are
bolted vertically, and are joined at their upper ends and also at their centres by two 243"
and two 124" Angle Girders.

Construction of the front wall is started by fastening a 124" % 24" Strip Plate and a
34" % 24" Flexible Plate to the left-hand end of the 244" U.section girder at the front of
the framework., The ends of this compound plate are then extended upwards by two 124" x
24" Strip Plates, the upper ends of which are joined by two 54" % 14" and a 24" % 14" Flexible
Plate. The two Strip Plates are also joined at their centres by a further 123" x 24" Strip
Plate, so that spaces are left for the windows. Each window is partitioned by a framework
made by joining the ends of two 74" Strips by 24" Strips. This is secured centrally in the
window space by four 24" Strips arranged as shown,

The bay windows on the ground and upper (loors are built up by fastening two 124"
Strips to the front of the house by Obtuse Angle Brackets. The lower ends and centres of
the Strips are joined by compound plates, each of which consists of two 1" radius Curved
Plates and a 44" x 24" Flexible Plate, and the upper ends of the two 124" Strips are joined by
a 54" % 14" and two 24" x 14" Flexible Plates, The space at the top of the upper bay window
between the window and the wall is filled by two 54" x14" Flat Girders, a 53" Strip and
two 24" small radius Curved Strips.

The wall at the garage end of the house is formed by five 124" x 24" Strip Plates, two
54" % 14" and four 24" x14" Flexible Plates, two spaces being left for the bedroom windows
as shown in Fig. 10.9c. Two compound strips, formed by a 33" and a 2 Strip, are bolted
vertically, and a 44" Strip horizontally, across each of these side windows.

(Continued on next. page)
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Angle Girder, The two compound bracketsare joined across the top by a
extended downwards by a 14" Flat Girder, secured in position by a " Bolt. A 24" Strip is bolted across the lower end of the
Flat Girder, the bolt holding also an Obtuse Angle Brackst, to which is fastened a further 14” Flat Girder that forms the back of
the grs'l- The bottom of the grate consists of a 14" % 4” Double Angle Strip that is fastened by an Angle Bracket to the centre of
the 33" Angle Girder, The space left at 2ach side of the grate is filled by 2 14” Strip, and the lower flange of the 34" Angle Girder
fnrr"lns' the base of the fircplace is extended forward by 2 34" Flat Girder. W-‘--‘r‘- assembled the complete unit is fastened to the

wall of the living room 6 by the ¥ Bolt holding the upper 14° Flat Girder

ther 147 Angle Girder, the vertical flange of which is

The garage (see Fig. 10.92) is built up by joining the two 93" Angle Girders at one end by a 54" Angle Girder. To the corner
of this base four 34" Angle Girders are bolted vertically, their upper ends being joined by two 947 and two 547 Angle Girder:
This unit a; ['r"n bolted to the end of the house, and is roofed with two 95" x 247 Strip Plates
two 34" % 24" Flanged Pl\trﬂ and two 24" % 24" Flexible Plates arranged
three 57 . Flexible Pl ce is lzft in the side wall of the ga

The rear of the garage is formed by
, and the side by one 54" x 14" and
and across it are bolted sash bars

af the garage are formed by two 14 s fastened in position by Hinges.
-
: The entrance and ha The base for this unit consists of t 4" % 24" Flanged Plates, bolted together
iR 2 - by their longer flanges and extended to the rear by 3 44" 24" and a 24" % 24" Flex ate and two Semi-Circular Plates. The
.
T " : auter wall of the h formed by a 1247 x 24" Strip Plate, which 1s bolted acros sharter flanges of the two Flanged Plates
ofl : - A 34" x 24" Flexible Plate is next bolted vertically to cach end of the 124" % 24" Strip Plat lapping the latter one hole, and the
G- -l upper ends of the two < 24" Strip Plates are joined by a 124" Flat Girder and a1 itrip. The wall is then curved to the shap:
-5, : - shown in Fig. 10.9¢, and the window space is divided by 3" and 24" Strips. A 537 Angle Girder, which can be seen in Fig. 10.9¢
1 - gl - = connects the 124"« 24 S.r.c Plate to the 12+ Flat Girder.
-l (Confinued on next page)
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(Continued from previous page)

The wall at the end of the building nearest the front entrance is somewhat different to that at the other end, and
provision in; made for a large bedroom window and an entrance from the hall to the living room
two 124" x 24" Strip Plates, and three 53" % 24", one 43" % 25" and four 54" 14 Flexible P
|||||\1l.|tuJ-'1 of the complete model. A 44" x24" Flexible Pi 119 ecured in po‘ltlnn by Obts
door, and a frame consisting of two 74" Strips joined
by four 24 Strips.

This wall comprises

arranged as shown in the
e Angle Brackets is used for the
t their ends by 2 -7 Strips is fastened centrally in the window space

The interior of the house is divided by a main vertl :.: partit
the partition is formed by four 547 x
by four 54% % 24", two 44" x 24" and two 24§°
the house by Angle Girders of various sizes.

w1, which can ba seen in

10.9c. The upper haif of
s, and the lower half
4" Flexible Plates. The partition is fastened to the frant and back walls of

wo 44" x 24" flat plates 1, obtained by removing the centre pin from a
iMinged Fiat Plate, form doors in the partition, and are fixed in place by Obtuse Angle Brackets.

, one 4% &

and three 23" x 24" Flexible

The garage end of the house is now divided by a further partition as shown in Fig. 10.9b. The upper half of this
conslsts of three 44 x 24" and four 24" x 24" Flexible Plates,and the lower half of three 54% x 24" and four 24" % 24" Flexible
Plates. Two doors are set in the partition, each being formed by a 44" 25" Flexible Plate and held in posit by two
Obtuse Angle Brackets 7. Tha house s divided into upper and lower rooms by three pieces of cardboard about 3~ thick.
It is best to leave the fitting of these until all the interior construction is completed

The fireplace 10 (Fig. 10.5¢c), which is fitted in the living room, is shown separately in Fig. 10.9d, and is constructed
by joining the ldwer ends of two 14" Angle Girders by a 34" Angle Girder. A compound bricket, consisting
of two Reversed Angle Brackets bolted end to end, is then fastened by an Angle Bracket to the upper end of each 14°

"D esewena

Teo.

Fig. 10.9b
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(Continued from previous page)

A 74" Angle Girder |s bolted to the upper end of the 54" Angle Girder, and between it and a 54" compound girder bolted
to the uppor adge of the 124" Flat Girder are fastened four 54 x 24" Flexible Plates and a 34" 24" Flexible Plate, which form
the roof of the hall. The outer edge of the roof Is strengthened by Curved Strips and Strips as shown in the gencral view.

A 54" Angle Girder it bolted to the front of the roof, and the doorway of the hall is formed by joining the ends of this to the
forward 547 = 14" Flanged Plate of the floor by a 54" Angle Girder and a 54” Flat Girder. Two 14" Strips are bolted to both the
Flat Girder and Angle Girder so that they protrude inwards, and to the inner ends of the Strips are fastenad two 44" Angle Girders
to form the door posts. The door (Fig. 10.9d) is a 44" x 24" Flat Plate edged with six 24" Strips. Two Flat Trunnions and a 24°
Strip also are belted across the upper part of the Plate, and the knocker is represented by a Coupling secured in position by a Bolt
passed through the centre hole of the Plate. The door is secured to the inner door post by two Obtuse Angle Brackets.

The floar of the porch is a 5§ Angle Girdeg. bolted to the flange of the forward 54" x 24" Flanged Piate forming the
Noor of the hall. A 2° Strip is bolted to the upper flange of the 53" Angle Girder so that it protrudes forward, and across itare
fastened two 44" and a 33" Strip. Two 24" Curved Strips are fastened around the ends of these latter Strips, and 1o =ach of them
a 3" Formed Siotted Strip is attached by Angle Brackets as shown. The ends of the two Farmed Slotted Strips are joined by a 34"
Strip. The roof of the porch is constructed similarly to the floor, as can be seen in Fig. 10.9e, and it 15 fastened to the 54" Angle
Girder bolted to the front of the roof of the hall,

The forward edge of the porch roof is supported from the floor by two pillars, #ach of which consists of two 44" Angle Girders fastened
together by Angle Brackets to form a square section girder, At their lower ends the two girders are fastened in position by Flat Brackets,
and their upper ends are connected to the roof by Corner Angle Brackets. The railings at the sides of the porch are 3" Formed Sletted

Strips.

When complete, the hall unit is attached to the side of the house by the shorter flanges of the 54" x 24" Flanged Plates of the floor and
by the 7" Angle Girder.

The canstruction of the roof garden is commenced by joining two 124" Angle Girders at one end by an 114 strip, comprising a 34*
and a 94" Strip, and at the other end by an 114" compound girder bullt up from a 74" and a 44" Angle Girder. This frame is then filled by
six 125" x 23" Strip Plates, to form the roof garden. The Strip Plates are braced on their undersides by 123" Strips. Two 244" compound
Girder, are naw balted along the longer sides of this frame so that they extend 11in.

girders, each comprising an 184" and a 12}~ Angl
from it

The sun parlour opening on to the roof garden 15 constructed by balting two 54 » 34" and one 547 % 24" Flat Plate to the end of each
244" compound girder, as shown in the main illustration. The upper ends of the two larger Flat Plates are joined by two 24" % 14" Flexible
Plates, a space being left for the window. The roof of the sun pariour consists of nine 547 x 24", two 44" % 24" and two 24" x 24" Flexible
Plates edged with Strips, which are braced on their undersides by a 94" Flat Girder, The end of the building is filled in by two
5§"x 34" and a 55" x 24" Flat Plate, together with two 24" x 14" Flanged Plates. The door leading to the roof garden is set in a wall formed
by two 54" x 24" and two 24" x 24" Flat Flates, and consists of a 44" x 24" Flat Plate that is secured in position by Obtuse Angle Brackets.

Three Cranks and two Double Arm Cranks are bolted at intervals around the sides of the roof garden and in the boss of each of them
is locked a 27 Rod. Cord is then fastened between the 27 Rods to represent railings. The flag post is an 114" Rod, and is mounted in the
boss of a Bush Wheel bolted to the roof. The Cord carrying the flag passes at its upper end around the shank of a §* Bolt screwed into a
Collar on the flag post, and at its lower end around the shank of a Bolt in the boss of the Bush Wheel,

The compleated house should now be mounted on a cardboard or wood baseboard painted to represent a garden, in the manner shown
in the general view of the model, Accessories such as Hornby Trees and Hedges and Dinky Toys figures placed in suitable pasitions will
greatly increase the realism of the house, The sundial shown in the general view is built up by fastening a Boiler End, a Sleeve Piece
a §” Disc and a Rod and 5trip Connector on a 3" Screwed Rod, by means of two Nuts. A finishing touch can be added by hanging coloured
paper curtains at the windows and arranging Dinky Toys Furniture in the rooms.

Fig. 10.9¢

Fig. 10.9d.
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10.10 CABIN MONOPLANE

The illustration on this page shows a civilian cabin monoplane of the mid-wing type. It has a total length of 3 ft. and a wing span or
4 ft. 6 in. and the propzlier is driven by an Electric Motor inside the fuselage,

Flexible Plates
and a 54 x 13" Flexible Plate. These Plates are bolted together as shown in the main illustration, and are strengthened along their lower

Each side of the fusclage consists of a 58" x 347 and a 51° x 24" Flat Plate, two 124" x 24" Strip Plates, two 53" x 24"

edges by a compound 244" strip 1, and along their upper edges by a compound 297 strip. The strip 1 comprises 41247, a 78" and a 5§17
Strip, and it is extended forward by a 53" Curved Strip, which is connected by 2 23" Cranked Curved Strip to the 297 strip. The latter
strip it formed by two 1237 and a 547 Strip.  The two sides of the fuselage are bolted together at the tail, but are spaced apart at the
forward end by 2 34" Angle Girder. In the centre of the fuselage the two sides are braced by a 247 x 1" and a 337 x 37 Double Angle Strip
as shown in Fig. 10.10¢,

Immediately behind the cabin the fuselage is covered in by four 53" < 24" Flexible Plates, curved to shape, and these are extended
forward by a 54" x 24" and a 3}" x 24" Flexible Plate overlapped one hole to form the roof of the cabin.  The edges of the Flexible
Plates are strengthened by 54 Strips and the upper edges of the windows are formed by compound 847 strips that are secured in position
by Obtuse Angle Brackets, Each of the 83" strips is formed by 54" and a 31" Strip overlapped one hole, and is supported from the sides
of the fuselage by a 247, 2 27 and a 14" Strip. The window at the front of the cabin is constructed by fastening a 3" Formed Slatted Strip
to the forward end of the roof by an Angle Bracket. Two 2% and one 24" Strip are bolted to the Formed Slotted Strip, and are joined
at their lower ends by a further Formed Slotted Strip.

The nose of the fuselage is filled in by a 34" x 2§
and a 24" % 24" Flexible Plate. These two parts are
joined by an Obtuse Angle Bracket and are
strengthened along their edges by two 347 Strips anc
two 3" Formed Slotted Strips, the whole unit being
fastencd to the sides of the fuselage by Angle Brackets

The radial engine, which is shown scparately ir
Fig. 10.10a is constructed by bolting a compounc
plate 9, comprising six 53" %14" and two 24" x1§°
Fiexible Plates arranged as shown, around the flanges
of a Circular Girder 10 and a Hub Disc 11 to form the
cowling. The five cylinders of the engine are shown in
Fig. 10.10=. Four of these are built by fastening a 1*
fast Pulley, a 17 loose Pulley and a §° Flanged Wheel,

(Confinued on next page)

Fig. 10.10a
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(Continued from previous page) is then bolted to the centre of the compound flat girder, in the position shown
: 29 in Fig. 10.10¢c, and arcund the edges of this unit are fastened 51* Strips and
to a 2° or a 3" Screwed Rod 15, the two g}
Pulleys being spaced apart by three
Woashers., The remaining cylinder is
similar in construction to the others
except that a second 17 Pulley is used
instead of the 3 Flanged Wheel, A
Double Bracket 14 is then slipped on the
outer end of each Screwed Rod 15, and to
it a Coupling 13 is fastened by a §* Balt,
A 2% and a 24" Rod are locked in the cnd
transverse bores of the Coupling,

24" Curved Strips (sce main illustration). The completed elevators are fastoned
to the tail-piane by Obtuse Angle Brackets so that they slops upwards.

Fig. 10.10b

A 17 fast Pulley with Rubber Ring is used for the tail wheel and is mounted
on a lock-nutted §" Bolt 21, which passes through the end holes of two 3°
Curved Strips. The Curved Strips are bolted to the lower cdges of the sides of
the fuselage.

The wings, a cross«section of
8 one of which is shown in Fi2.
10.1Cf, arc similar in construction,
and are shown complete in the

The cylinders can now be assembled inside tha cowling. This is done by main illustration and Fig. 10.10¢.

passing the ends of the Screwed Rods through the compound plate joining
the Hub Disc and Circular Girder so that the cylinders are equal distances
apart, the Screwed Rods being fastencd in position by Nuts 16. A Wheel
Flange 12 (Fig. 10.102)is clamped between the inner ends of the cylinders
and the centre of the Hub Disc,

(Continued on next page

The Wheel Flange and Boiler End at the front of the engine. forming the crankcase and reduction gear casing, are clamped by Collars 2
on two 4" Rods 17, the rear ends of which pass through the spokes of the Hub Disc 11. The Rods are held in place by two Collars,

The assembled engine unit is fastened in position by twe §” Bolts that pass through two of the spokes of the Hub Disc 11, and through
a 34" % 4" Double Angle Strip bolted between the sides of the fuselage at the nose of the asroplans. The Double Angle Strip and Hub
Disc are spaced apart by a Callar on each Bolt.

The Electric Motor 18 that drives the propelleris bolted by its flangne inside the fuselage (Fig. 10.10g). The pinion on the driving shaft
of the Motor meshes with a 57-tecth Gear on a 331" Rod that is journalled in the side plates of the
Moter and carries also a §” fast Pulley. The 4" Pulleyis connected by a short Driving Band 10 a &7
Pulley on the propeller shaft 19, which is formed by an 114" Rod and is journalled in a Flat Trunnion
bolted to a 34"« 4" Double Angle Strip fastened between the sides of the fuselage. At its forward end,
outside the nose of the acroplane, the 114" Rod carries a 14" Pullcy and the propeller 20. The
propeller is constructed by bolting a 124" Strip across a Bush Wheel, and twisting its ends slightly to
obtain ' pitch," A 54" Curved Strip also is bolted to each end of the 124" Strip to form the curved
edge of the blade.

The tail-plane and rudder are next added 1o the fuselage. The rudder is formed by two 51 » 34",
one 54" x 24" and one 44" x 24" Flat Plate, bolted together as shown in the main illustration, the familiar
shape being obtained by fastening Curved Strips of various sizes around the edges of the compound plate
so formed. The rudder is bolted between the sides of the fusclage at the tail.

Each half of the tail-plane consists of a 55" x 34" Flat Plate, a 54" %24 and a 24" % 24" Flexible
Plate and a Semi-Circular Plate, which are arranged as shown in Fig. 10,10b. The edges of the compound
plate so formed are strengthened by Strips of various sizes and Curved Strips, and it is fastencd to the tail
of the fuselage by a 4" 4" and 317 x 1" Angle Bracket, Each half of the tail-plane is braced to the rudder
by a strut, which is formed by a 3" and a 24" Strip overlapped one hole and is secured in position by
Obtuse Angle Brackets. Each half of the tail-plane is,fitted with an elevator, which is constructed by
bolting together a 54" and a 44" Flat Girder so that they overlap four holes. A further 54 Flat Girder

Fig. 10.10¢
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(Continued from previous page)

The upper surface of each wing is built by bolting six 43" x 24" Flexible Plates to a 12§* x 24"

Sirip Plate so that they o

ap one another one hole along their sides. The portion of the wing
so formed is then extended to the tip by five 54" x 24" and one 51" % 14" Flexible Plate. The

lawer surface of the wing is similar to the upper surface except that a flat plate 4 and several

{"Flexible Plates are used in place ofsome of the 44" »x 24" Flexible Plates. The flat plate 4

is ebtained by removing the centre pin from a Hinged Flat Plate and using the halves separately.

When complete, the trailing e the upper and lower surfaces of the wing are bolted

f
togrether and strengthened by means of Strips 2 and by scveral shorter Strips,  The leading

s are joined by 11 U.Section Curved Flates and 1H"™ radius Curved Plates, which are ar-

r ¢ &5 of the wing tapers towa he 1ip. The required shape for the

hown in Fig. 10.10¢

trip. At one end the 12

to the Flat Girder, but at the other end it is spaced from the Girder by a Flat

The compliete aileron is fasten

by Obtuse Angle Brackets in the sp

left for it in the trailing ¢dge of the wing.  The wings are fastened to the sides of the fuselage

Angle Brackets, the legs of the undercarriage should be fixed to them.

An exploded view of one af the wheels is show

(o in Fig. 10104, It consists of a 2° Pulley

complete with Rubber Tyre 8, and is locked on a 2° Red. A Wheel Flange is fasten' d to one side

¢f the Pulley by two 1" Bo which can be seen in the illustration, and a Road Wheel is pressed
up against the other side of the 27 Pulley and fastencd in place by locking it on the 2° Rod, The
fork for each wheel consists of two 27 Strips that are each bolted to a Trunnion, The flanges of

the two Trunnions are joined by a 34" Flat Girder, the ends of which are bent downwards as

wn in Fig, 10.10d to form mudguards. The lower end holes of the 2% Strips provide bearings

= of the wheel,

A Double Arm Crank iz bolted to the underside of the wing (Fig. 10.10f}
The lower end of the Rod is locked in a
second Double Arm Crank bolted to the 33" Flat Girder of the undercarriage,
Between the two Double Arm Cranks the
Rod 5 carries a Boiler End 6 (Fig. 10.10¢) and 2 Chimney Adapter fitted with a

and in its boss is locked a 34" Rod 5.
thus securing the wheel to the wing,

Steeve Piece 7, and th represent the shock absorbing unit of the under-

When the legs of the undercarriage have been fixed in position, the wings
are fastened to the 54" 34" and 53" % 21" Flat Plates of the fuselage by Angle

Brackets, which arc arranged as shown in the sectional view of the wing Fig.

10.10f. The wings arc also braced from the sides of the fuselage by struts

farmed by two 124" Strips, which arc bolted direct to the upper surfaces of the
wings, and attached Lo the fuselage by Angle Brackets,

Each leg of the undercarriage is also braced from the fuselage by two pairs
of 54" Strips, which are fastened to the undercarriage by the Bolts holding the
Deuble Arm Cranks (Fig. 10.10d). The forward struts are bolted at their inner

ends to a 3}~ Angle Girder fastened across the fuselage (Fig, 10.10g),

struts are secured to the fusclage by 1% x 47 Angle Brackets,

Fig. 10.102
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10.11 AIRCRAFT CARRIER

The hull of the ship is built up on a base formed by joining twocompound girders1 (Fig. 10.1 1a),

147b
each comprising two 244" Angle Girders overlapped three holes, by 94" Angle Girders and Flas

162a
164 / Brackets as shown in Fig. 10.11a.  Three 124" and one 93" Strip Plate, a 54" =< 24" and a 24" 2
166 Flexible Plate, are then bolted to each of the girders 1 to form the sides of the vessel, The upper
= 1M edges of these Plates are strengthened by two compound 497 girders, each formed by bolting one
w1 7’6 244" and two 124" Angle Girders end to end. Each side of the vessel is extended forward by 2 947 x
» 179 24" Strip Plate, the front ends of which are joined by a U-Section Curved Plate, The 94" 224" Strip
:gg Plates are braced by a 44" Angle Girder, which can be seen in Fig. 10.11a.
;llgga The stern of the vessel is constructed by extending each of the sides of the ship to the rear by 3
191 compound plate, which consists of a 45" x 24" Flexible Plate and a 34" x 24" Flexible Plate, averlapped
, 192 one hole along their sides, These Plates are then jeined by four TH#” radius Curved Plates and four
13? 54" % 21" Flexible Plates, which are arranged as shown in Fig. 10.11a.
a1
. 199
200
214
215
» 216
» 2172
w 2170
, 219

Each of the 49" compound girders mentionad abave is extendad inwards by five 147 Strips, to the

free ends of which is balted a sccond compound girder 2, comprising two 244" Angle Gird
lapped one hole, The girders 2 are joined by three 94 Angle Girders, which are conn

L]

247 Strips to the 94° Angle Girders joining the girders 1. The space between the girders 2 and the
49" girders is filled in on each side of the vessel by four 124" Strips bolted end 10 end, and these farm
the gun deck. The girders 2 are each extended upwards by four 124" Strips attached to the vertical

flanges of the girders by Flat Brackets.
(Continued on mext page)
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(Continued from previous page)
The construction of the gun drck at the bow and stern can be seen in Fig. 10.11a. At the stern each hall of the gun deck is ex-
tended by three 517 Strips, which slope inwards slightly. The wall of the superstructure between the gun deck and the flight

deck is also extended by two 537 Strips bent to the required shape. At the bow the gun deck is extended on cach
ude by three 537 Curved Strips, to the forward ends of which are fastened 24" Strips.  The side of the flight

ack is extended forward by two 74" Strips bent to shape,
sht deck is commenced by balting six 3% Strips vertically to the 49% compound girders,
>ns shown in the gencral view, TWwo compound girders, each consisting of
Angle Girder arc then fastened across the upper ends of

the 37 Strips to form the edge of the flight deck. The two compound

rs are arranged so that they protrude shightly beyond

he stern of the ship, and they are joined at intervals
124" ps and Angle Girders.,  The

stern portion of the deck is filled

&1

12124 " x 24"

in by

Fig. 10.11a

Strip Plates and six 24" % 21" Flexible Plates, and the centre of the deck consists of six 5§ % 34" and three 547 x 25" Flat Plates, together
with two 124" Strip Plates and two 34" x 24" Flexible Plates. Eight 54°x 24" Flexible Plates and various smaller Plates are arranged as
shown in the main illustration to form the forward part of the deck,

Flat Girders and Strips are bolted to the flight deck, in the positions shown, to indicate the landing area. Two of the three flood-
lights mounted on the starboard side of the deck each consist of a §" Disc, a 1§" Flanged Wheel and a Wheel Disc, all of which are
fastened by a 4* Bolt to a Threaded Boss. A §° Bolt screwed through the transverse tapped hole of the Threaded Boss is lock-nutted
in the central hole of a Double Bent Strip bolted to the deck. The third floodlight is formed by a 14" Flanged Wheel and a Wheel Disc,
which are held on a 3" Bolt screwed into the boss of a Rod Socket, The Rod Socket is fastened through the central hole of a Double
Bent Strip bolted to the deck, A 17 Triangular Plate is bolted to the extreme forward end of the deck (see main illustration) and
through its free hole is fastened a Threaded Pin.: This represents the steam pipe through which, in an actual vessel, a thin jet of steam
issues to indicate to the pilots the direction of the wind.

Two guns are mounted on each side of the vessel and each is
constructed by fastening a 27 Rod through one hole in the flange of a
Boiler End, which is fastened to the gun deck by a §~ Bolt.

The deck superstructure 3 (Fig. 10.11c) is first constructed as a
separate unit and then bolted to the hull. The base of the super-
structure, an underneath view of which is shown in Fig, 10.11d is
built up by joining the ends of two compound plates, cach compriting
three 547 x 24" Flexible Plates balted end to end, by 1 #§” radius Curved
Plates. The upper and lower edges of the compound plates are
strengthened by 124" and 34" Strips and the Curved Plates by 37
Formed Slotted Strips. The top of this unit is then filled in by two
54" x 24" Flangad Plates, one 54" % 24" Flat Plate and two Semi-Circular
Plates. The bridge 11 (Fig. 10.11b), is constructed by fastening a 557 x
14" Flexible Plate to the front of the base and bending it to the same
shape as the 1§" radius Curved Plates.. The back of the bridge is
also formed by a 54" x 14" Flexible Plate fastened in position by an
Angle Bracket, and the ends are filled in by two 24" x14" Flexible
Plates. The roof of the bridge consists of two 43" Flat Girders over-

lapped along their sides and extended forward by a Semi-Circular

Plate, and it is supported from the sides by 1% x §” Angle Brackets. A Chimney Adaptor is bolted to the inner side of the roof to

represent a signalling lamp.

The control tower is built by bolting two 74" Angle Girders together (Fig. 10.110) to form a U-section girder, Each arm of this

girder is extended by a 73" Flat
Girder 7 (Fig. 10.11c). The tower is
fastened to the base by an Angle
Bracket, and to its upper end is
bolted a 24" Cylinder. The structure
8 at the top of the control tower,

(Continued on next page)

1

7 Fig.10.11b
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is shown separately in Fig, 10.11b,
It consists of two 33" x2§" Flanged
Plates, the flanges of which are
joined by two 24"x14" Flexible
Plates. The ends of the Flexible
Plates are connected by a 53" x15"
Flexible Plate and two 3§ x4~
Double Angle Strips. The lower
Flanged Plate is fastened by a }" Bolt
to a Double Bracket secured at the
top of the control tower, the Boit
carrying a Chimney Adaptor on its
shank between the Flanged Plate and
the Double Bracket. "A 34" Screwed
Rod is fastened by two Nuts through
a hole of the upper 33" x 23" Flanged
Plate 10 (Fig. 10.11b) and on it are
placed a Boiler End, a Chimney
Adaptor and a 14" Flanged Wheel.
A Coupling is locked on the upper
end of the Screwed Rod, a 31" Rod
being fixed in its central transverse
bore, and a 2" Rod in its longitudinal
bore.

The signalling platform 9 (Fig.
10.11b), which is fastened to the
tower below the 234" Cylinder, is
constructed by bolting two 24" x 147
Flanged Plates together by their
flanges so that they are at right
angles to each other. The sides of
Fig.10.11c the platform are two 14" Corner

Brackets, and the unit is secured to

the tower by a 2§"x3i" Double
Angle Strip fastened between the flanges of the lower Flanged Plate. The platform is also supported by two 54" Strips.  Each funnel
5 and 6 is constructed by bolting the ends of a Boiler together and pressing it into an oval shape. A 41" x 24" Flexible Plate, the
edges of which are strengthened by Angle Girders and 24" Strips (see Fig. 10,11d). is then bolted to each side of the Boiler, The
funnels are fastened to the base by Angle Brackets in the positions shown, and to the front of each of them is fitted an exhaust steam
pipe. This is a 4§ Rod that is fixed to the Bailer by two Handrail Supports, The steam pipe on the forward funnel 6 carries a siren 12
represented by two Pivot Bolts screwed into 2 Coupling locked on the Rod, The steam pipe on the aft funnel 5 is fitted with a §° Bolt
screwed into a Collar.

Fig. 10,114

The wireless cabin 15 built up by joining the ends of two 2§ Angle Girders by two 1§ Angle Girders. The sides of this unit
are extended downwards by 24" and 14" Flat Girders, and the roof is filled in by a 24" x 14" Flexible Plate. The direction finding
apparatus consists of a large Fork Piece fitted to the roof of the cabin by two Angle Brackets. A 17 Rod locked in the bess of tf

Fork Piece carries a Coupling. When complete, the cabin is fastened in position by Angle Brackets.

The seaplane launching gear, which can be seen in Fig. 10.11¢, consists of a2 4" Rod fastened by two Collars through the side of

the superstructurc. On the outer end of the Rod is an End Bearing that is connccted by a Spring to a second End Bearing fastened
1o the upper wing of the seaplane,

The fuselage of the scaplane (sec Fig. 10.11d) consists of a U-Section Curved Plate, along the longer edges of which are bolted
51° Strips. The two 54" Strips are joined together at their rear ends, the Bolt holding also two Trunnions and a 14" Corner Bracket
representing the tail-plane and rudder. Each of the lower wings is formed by a 24" x 14" Flexible Plate, which is fastened to the side
of the fuselage by an Angle Bracket, and a 547 x 14" Flexible Plate 13 supported by two 14" Strips and a Double Bracket is used for
cach half of the upper wing. The propeller, a 24" Strip, is mounted on a 4" Bolt lock-nutted to an Angle Bracket fastened inside the
fuselage, and a 1" Disc and a §" Pulley also are placed on the shank of the Bolt to represent the engine. Two 24" Strips, curved shghtly
and secured to the fuselage by Flat Brackets and Angle Brackets, form the floats,

When the superstructure is complete, it is fastened to the flight deck by the compound girder 4 (Fig. 10.11d) and by a compound
flat girder that can be seen in Fig. 10.11c.

Really good fun can be obtained by tying a length of cotton to a Bolt lock-nutted to the flight deck and gliding Dinky Toys
Aaroplanes down the cotton to the deck by means of the special pin or clip supplied with them,
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This Model can be built with

MECCANO

No. 10 Outfit (or No. 9 and No. 9a Outfits)
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5
2
2
1
1
1
1
1
3
3
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of No.,
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12a
12b
12¢
13a
14

15

15b
16a
16b
17

18a
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10.13 AMBULANCE

Parts required

No. 19b 2 of No. 51 2
» 20 4 , , 53 4
. 20a 12, . 59 2
. 20b 2 i B2 3
i Bl 2 . . 62b 3
. 232 S o 163 4
W 26 4 , . 70 4
, 262 Z 5w 8 1
, 27a 12, ., 9 2
, 27b 2, , 90a 1
w 2 T o o 9% 2
, 30 1 50 99 1
L 1w » 962 2
oo 37 2 . 103 1
. 37a 4 , , 103a 1
, 38 4 , ., 103b 6
. 48c 2, , 103c 1
» 48d 2, ., 103d 1

of No.103e
w » 103f
w » 103g
. » 103h
. o 103k
s w11
w o Mla
w o Mic
» w114
w o 1162
W o 124
o = 125
» o 1262
v w129
w » 136
» = 142b
. o 147c

» » 16}

1

P —S

-
- BRI B b =2 DB ORI O

10 of No,188

. 189
. 190
w 190a
. 191
wi 192
. 196
. 197
» 198
» 199
» 200
a2
w 214
w215
. 2172

1 E120 Electric

Motor

The chassis of the ambulance is formed by two channel girders 1 (fig. 10 13c),
which are each built up by joining two 244" Angle Girders by two 124" Flat Girdars.,
The side members soformed are joined by 2 64" compound girder 2, and are extendad
to the rear by two 124" Angle Girders, which overlap the girders 1 seven hales
The rear ends of the two 124" Angle Girders arc joined by a 74" angle pirder com-
prising two 44 Angle Girders overlapped three holes. The forward ends of the
side members are extended by 23” large radius Curved Strips as shown in Fip.
gﬁ.‘l 3a, and in the ends of these is journalled a 64" Rod that forms the front L'Jm;('-'r

ar,

The steering mechanism is built up by bolting two Cranks 4 (Fiz. 10.13a) to the
ends of the girder 2, and mounting two 2 Rods in their bosses by a Callar
Coupling, the Rods passing through the end transverse bores of the Co
Two 14" Rods are locked in the central bores of the Couplings, and
stub axles for the front road whecls, Into the outer end tapped hale of each Ce
ling is screwed a 27 Screwed Rod 5, on the end of which is locked a Collar, B

consists of a 54" and a 44" Angle Girder overlappe
are bolted to the track rod in the fourth a t
and between them enpages a4+” x £° Doub
is bolted to the Double Angple Strip in tf
24" Rod. The Rod is journalled in
right-hand channel girder of the chassis, a
7. A Rack Segment 9 is factened to the ex e ¢nd of the Double A
engages with a " x 37 Pinion 10 on the lower end of the stecring column, w
8" Rod journallcd ina 747 Angle Girder bolted across the chassis and alsoina 1% x1”
Angle Bracket bolted to the dashboard,

(Continucd on mnexl page)

A
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The bonnet is constructed by joining two compound girders cach formed by a 74" and a 2§” Angle Girder, al one end by a further 74"

-

Angle Girder. Two 557 24" and one 41" x 21" Flat Piate are balted to each compound girder as shown in the main illustration. The

sides are then extended upwards by five 1#” radius Curved Plates and the top of the bonnetis filled in by two 557 % 23" Flexible Plates and
ont 35" % 24" Flexible Plate. The edges of the bannet are strengthened by compound strips,and it is secured in position to the chassis by
% 25" Flat Plates overlappad three holes aleng their sides,

means of the girders upon which it is built. The radiator is formed by two 43

d Strips, and the complete radiator is fastenzd by Anglz Brackets to the

rrsed Angle Bracket to represent the nume-

The Flat Plates are edged by 44" Strips and 21" large radius Cun,

front of the bonnet. A 14" Flat Girder is sccured to the lower end of the radiator by a Re

ber plate, and the radiator cap consists of a §” fast Pulley fastenad to the top of the bonnet by a §” Bolt. The hzadlights are mounted

on two 1" %1% Angls Brackets bolted 1o the sides of the bannet.

Each side of the ambulance is first constructed as a scparate unit, consisting of Flaxible Plates and Strip Plates arranged as shown in
Fig. 10.13¢, and the general view, The sides are strengthened at ¢ach end by two compound 107 strips, and zlong their upper edges by a

24§” Angle Girder, and are extended forward by two 45° % 21" Flexible Plates (Fig. 10.13a) that form the door of the cab.  Each complete

side is then bolted to the Anyle Girders fastened along the edges of the floor of the ambulance,

The front of the cab is formed by twe 74 Angle Girders, which are fastened to the rear of the (Continued on nex! page)
sides of the bonnet by 34" Flat Girders. The two 74" Angle Girders are joined at their
centres by a 74" Flat Girder representing the instrument board, and at their
upper ends by a second 74°
each consisting of a 13" Rod held in a2 Rod and
Strip Connector, are fastened to the
sccond 75" Flat Girder,

Flat Girder. Two windscreen wipars,

I

(Conlinued from previous page)

The floor of the cab and body is formed by one 12§" Strip Plate, one 33"x 24" Flexible Platc and nine
54" % 24" Flexible Plates, which are arranged as shown is Fig. 10.13c and bolted across the chassis. The sides of this
compound plate protrude 17 from the side members of the chassis, and are strengthened by 123°, 537 and 44° Angle
Girders. The Electric Motor 11 (Fig. 10.13d) is bolted to the rear of the compound plate, and the pinion on its armature
shaflt meshes with a 57-teeth Gear 12. The 57-teeth Gear is fastened on a 57 Rod, which is journalled in the side
plates of the Motor and carrics also a 3" Sprocket Wheel that is connected by Sprocket Chain 13 1o a 2”7 Sprocket 14
on a 54 compound rod. This rod consists of a 34" and a 2° Rod joined by a Coupling, and it revolves in bearings
provided by two 24" %14 Flanged Plates fastened to the 124" Angle Girders of the chassis. The drive is then trans-
mitted by a 4" Pinion 15 on the 54" Rod to a 23" Gear 16 on the rear axle, which is an 87 Rod journalled in the two

$*x 14" Flanged Plates. At each end the 8” Rod carries two 3" Pulleys fitted with Rubber Tyres.

On the end of the 5° Rod journalled in the side plates of the Motor is locked a Collar, into one of the tapped
holes of which is screwed a Pivot Bolt 18 that carries on its shank a small Fork Piece 17, A 33" Gear 19 (Fig. 10.13c).
which is fastened on the end of a 2° Rod 20 fixed in the boss of a Double Arm Crank, is adjusted so that the Fork Fig.10.13¢
Piece 17 strikes it as it rotates, thus providing an automatic gong. The Fork Picce is allowed a little end play so that it
does not jam against the Gear 19.
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83

(Continued from previous page)

one 25" % 14" and three 23

as showr pace is

% 24" Flexible P

left in the contre of the partition, and it is cdged with eight Strips, four on each side of the partition. The

:r's seat, which com-

e Brackets, and to the lower end of it is fastened thed
5 and thres U-Section Curved Plates.  The Plates are strengthened on their
s of four 43" X 24" Flexible Plates,

partition is securcd in position by A
prises three 24" % 24" Flexible Pla

lance¢ con

undersides by 347 Strips. The left- Joor at the back of the amb

assembled as shown in Fig. 10.13¢ and fastened in position by Hinges, The right-hand door is made fram three 437
24" Flexible Plates and a Hinged Flat Plate 21, one half of the Hinged Flat Plate being bolted to the side of the ambu-
ndle 22 is made by lock-nutting a Flat Bracket 1o the shank of 2

e Handrail Suppert,

lance so that it acts as a hinge for the door. The h

ort passed through the left-hand docer.

A 11" Rod is locked in the plain bore o

Handrail

The interior of the ambulance is fitted out as shown In Fig. 10.13b and Fig, 1013y, The

seat along the right-hand side is made by bolting a compound girder consisting of two 124°
s, o the side of the
flange by three 14”7 Flat Girders, A second compound girder, consisting of two 124 Angle

Girders overlapped 13 holes, is then fastencd across the ends of the 14 Flat Girders, and the

Angle Girders overlapped 12 ho =l, and extending its horizental

space between the two girders is filled by two 125" Strips.  The front of the seat consists of
2 54" and 2 24" Flat Girder bolted to the vertical flange of the latter compound girder, and
joined also by a 124" Strip.

dividing the driver’s cab from the body.
two 124" Strips bolted along the 94" Angle Girders, and the centre of the stretcher is fillad in by

The interior of the ambulance is provided with two stretcher slides or supports. Each of these consists of two 183" Angle Girders, one of which is
fastened to the side of the body, while the other is supported from the floor by a compaund 83" Strip, and is secured by an Angle Bracket to the partition

The stretcher is formed by two 9§ Angle Girders joined at each end by a 23 Strip.  The handics are provided by

The roof of the tructed by joi 13" Angle Girders at e

end by a2 compaund 747 strip, six . 2§ Strip Plates ;

then fastened berw

Angle Girders, and the roof |s extended at the front by three 1# " radius Curved P

the forward edges of which are joined by a compound 74 Flat Girder (s¢¢ general view

slance by Flat Brackets and

let). The roof is sccured to the sidas of the amt

red 1ot at the front.

ol the m

Strips and alamp formed by 3 2° Flanged Wheel is

Fig. 1013




84

This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfits)

10.14 BOMBER AND TRANSPORT AEROPLANE

Fig. 10.14a

Parts required

21 of No. 1 13 of No. 8 3 of No. 17 20 of No. 38 2 of No. 72 4 of No. 126a 4 of No. 196
6 5 o5 A 5 % 8a 15 - 18 1, » 40 10 ., - 89 2, , 140 200 5 50 197
3 5w b 4 . » B8b 4 » o 190 4 , . 482 4 , » 8% 4 , . 142 12: & 399
14 , . 2 4 . » 9 1, » 20a 7 PR 8 45 5 90 4 » » 1552 12 5 200
6, , 2a 1. » 9 > R 4, , 5 8 , » 90a 4, ,162a 4, , 214
12 5w 3 20 5w 10 e o 2R 6 ;i » S T gl D 199 2.5 2109 12 ., . 215
6 i i 4 T 13 I 24 2w %53 1 5 & 953 1 , ., 188 1 E120 Elec-
3N s w5 2 i o Vg 2 he o DS 4 , 53a 1T 4 » 962 0 , , 189 tric Motor.
& iy b 2 15b 2w e 2B 1 » 55a = R | & | g8 , . 190

2 . » 6Ga 2w ow 16 2o b 3D T o o 52 12 4w & Tilc 4 ., , 190a

B % e F 5 o o l6a 80 . 3 7wl s B3 2 %114 10 , , 19

$ o o 2B 4, . 16b 6.5 = 34 2 5 G 20 2, . 126 30 5 w192

The model shown on this page represents a modern high-speed night bombing and troop carrying acroplane of the cantilever lowswing monoplane type. It hasa
wing span of approximately 8ft,, and an overall length of 5 fi.

Construction of the model is commenced by building the fusclage as shown in Fig. 10.14c. Two compound girders 2, each of which comprises a 244%, a 1247
and 3 94" Angle Girder, are joined at one end by a 2" Strip, and at the other end by two 24" Strips overlapo=d two hales. Each compaund girdzr is then extended
downwards by Strip Plates of various sizes as shown in Fig. 10.14¢, spaces being left for the two doors 7. Two compound girders 1, each of which is similar in
construction to the girders 2, are then bolted along the lower edges of the Strip Plates and jeined at their rear ends by a 24" Strip.

(Continued on next page)
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(Contsrsced from pecvions pags)

Each of the two doors 7T sct i

sides of the fuselage are formed by bolting
B !

37 Strips and two 27 Strips around a 24" »

Flanged Plate. The Flanged Plates are fas-
tened 1o the sides of the fusclage by Hingrs

(Fig.10.140.)

The top of the fuselage is next filled in by
17-53" 2 25" Flexible Platc

shape and bolted be

vhich are bent to

en the compound
girders 2. The Plates are reinforced by three
124" Strips. The sides of the fusclage are
i

Fiexible Plate overlapped two holes, The

joined at the tail by a 44" = 24" and 2 24"

cdpes of the latter Flexible Plates are braced
Fig. 10.14b by 3" Formed Slotted Strips (scc Fig. 10.14¢),

the upper pair of which are connceted 16 the

top of the fuselage by a 44" Strip suitably bent
to shape to form the rear gun turret.  Two 53° Strips arc bolted to the second hole from the upper end of the 43" Strip and are
curved so that their lower ends protrude into the fuselage,

The nose of the fusclage is built on four 1247 Angle Girders and two 73" Angle Girders, the latter being bolted to the compaund
girders2.  A124"x 24" Strip Plate is bolted
to each sideof the nosebetweenthe 123" Angle
Girders, and its upper edge is extended
by two 54"x 24" Flexible Plates. Anocther
5§ % 24" Flexible Plate is curved into a semi-
circle and is bolted across the forward ends of
the Strip Plates to form the curved top just
farward of the pilot’s cockpit. The top of the
cockpit is coveredin by a 54" x 24", 458" 2 14%,
244" %24 and a 55" 14" Flexible Plate, all of
which are held in place by 54" Strips. The
cockpit window is edged round with a 3" and
two 24" Strips, the last-mentioned being
bolted to a 3" Formed Slotted Strip, The
window is divided by a 2" Slotted Strip suitably

shaped,

The nose of the machine iy compl

~d by bending a 557 « 2§ Flowbl: "late to shape and balting it tn the 12§ Angle Girders, ths
upper and lower cdges of the Plate being strengthened with 3% Formed Slotted Strips.  The gunner’s turret is made by balting tan

Strips. one 37 Strip, and one 3° Formed Slotted Strip to a 547 5trip.  The lower end of the 547 Strip is clamped inside the fuselage

[

by a Flat Brazket.,

The wing of the acroplane 15 accommudated in a spaca 101 far the purpase in the contre part of the Tuselage. At this paint

1237, a 517 and a 34" Strip are bolted to the Plates,

The tail unit is of the monaplane type with two vertical rudders, and is shown in datal in Figs. 10.14b and 10,142, Each half of
the tail-plane comprises a frame made by bolting two 124" and 3 947 Steip to a 757 Angle Girder 8. The ends of the outer Strips are
joined by a 54" and a 24" Curved Strip, and the frame is then filled in with three 547 x 3§" and two 43" x 24" Flat Plates, the tip being

completed with a Semi-Circular Plate,

Each =f the vertical rudders comprises a 51 Angle Girdar 9, to each end of which is balted a compound strip, that at the rear
being made with a 51" and a 2° Strip, and the front one with a 5§ Curved Strip extended by a 247 Strip.  In a pasition five holes from

tservesto suppart a 23 large radius and a 257 small radius Curved Swip

the rear end of the 557 Angle Girders is baltad a 747 Strip
The frame thus formed is then filled by a 58 %24 a2i" %25 and a 54" x 14" Flexible Plate, and a Semi-Circular Plate, but in the

other frame a 237 <137 Flexible Plate is used instead of the 25" % 24" Fiaxible Plate. Each rudder is bolted to the tail-plane 11

holes from the inncr end, and the halves arc then bolted to the sides of the tail of the fuselage. The struts that brace

planes are formed by a 75" Strip and & 75" compound strip respectively.

The wings are cach built Up on a cantilever spar made from two compound girders 11 and 12 built as follows.  In the right-hand

vith a 241”7 Anple Girder, and the

wing (Fig. 10.14f) one compound girder is made by overlapping an 184" Angle Girder seven hol
other is a girder of similar length made from a 2447, 2124 and 2 54" Angle Girder. The girders arc bolted together at one end and to
a 14" Strip at the other end.  To the broad end of the spar is bolted a 937 Angle Girder 14, The trailing cdge of the wing is a 375
compound strip 13, made from three 121" and one 3" Strips

(Continued on mext page)

Fig. 10.148
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(Continued from previous page) The wings can now be fitted to the fuselage.

The leading edge of the wing is made up, starting
from the fuselage end, of three 44" x 24" Flexible Plates, six
1§ radius Curved Plates, and six U-Section Curved Plates, a

space being leftin the leading edge to accommodate the engine nacelle.

are baolted to the si
The remainder of the wing is made up of five 1217 % 24" ard two 94" x 24"

Strip Plates, two 5i"x24", | s 41"%24%, three
S54"%14" and four 24"%14" Flexible bolted as shown. The Plates
are reinforced on the u side by Strips and Flat Brackers
with a51"and a 25" Curved Strip, and the two 24" x
in place by Flat Brackets,

The spar of the left-hand wing is made from twe 184" Angle Girders, each overlapping a 244°
Angle Girder by seven holes. The leading and trailing edges of the wing are built up in a similar manner to
the right-hand wing. The wing is fllled in with the same number of Flexible and Strip Plates as the right-hand
wing, but six 24" x 13" Flexible Plates are used.

one one

Flates,

The wing tip is made

4" Flexible Plates of the tip are clamped

The wings are joined together by belting the 124” Angle Girders 15 to each wing. The forward Angle Girder is
bolted to the main spar, and the rear Angle Girder is bolted in a pesition six holes from the forward end of Angle Girders 14.
They overlap the wing 16 and 17 holes respectively.  The Angle Girders 15 are overlapped with the corresponding Angle Girders
on the other wing, the Bolts holding also an E120 Electric Motor 10 (Fig. 10.14a).

13

The wing is now ready to receive the engine nacelles. These are identical in construction, and one is shown in Fig. 10.14a with the
landing whee| removed in order to reveal the arrangement of the propeller drive. A box-shaped construction is made by bolting a 24" % 24
Flat Plate to the forward ends of the 53" x 24" Flanged Plates 17and a 34" x 25" Flanged Plate to their rear ends. The upper Bolts holding the 24°
%247 Flat Plate carry also a 457 x 24" Flexible Plate that serves to streamline the nacelle into the leading edge of the wing, The nacelie is extended to
the rear by a 54" % 21" Flexible Plate and a 45" < 2§ Flexible Plate, one balted to each side of the nacelle, their other ends being gripped between 24°
Strips. A Boiler End 18 is bolted by 37 Bolts to the forward end of the nacelle, care being taken to align that of the
Fiat Plate, as the holes in these parts provide bearings for the propeller shaft, The pant, or landing wheel casing, is made by extending the nacelle down-
wards with two 24" % 25" Flexible Plates, one being bolted on each side of the nacells. Flat Trunnions are bolted to the last-mentioncd Plates and the
nacelle is edged round with Strips and Curved Strips as shown.

Fig.10.14f

the centre hole of the Boiler with

The prooeller shaft 19 is an 84 Rod that carries inside the
nacelle a Coupling 21, which is free to revolve on the shaft but is
held in place between 14" Contrate 22 and a Collar. At its farward
end, outside the nacelle, Rod 19 carries five spacing Washers, the
propeller and cap, and a Collar,  The propeller is a 94" Strip bolted
across a Bush Wheel 20, its ends being widenad with 4° Curved
Strips to form the blades. The cap is a Boiler End, held against
the propeller by the Collar,

A 27 Rod carrying Universal Coupling 23 at its cuter end is
journalled in the centre plain bore of Coupling 21. The Rod
carries a 1" Pinion, that meshes with Contrate 22, and is held in
position by a Collar. The axle of the landing wheels is a 4° Rod
that carries two 3” Pulleys fitted with Rubber Tyres.

The complete nacelle is bolted to the wing as follows. The
45" % 24" Flexible Plate is inserted between the main spar and Strip
Plates of the wing and is held by Bolts. The Flanged Plates 17 are
bolted to the main spar in the sixth hole from their forward ends,
and the 33" x 24" Flanged Plate is bolted to the rearAngle Girder 15,

The 125" members of compound girders 1 are remaved and the centre section of
the wings is placed in the gap in the fuselage. The 125" Angle Girders are then bolted into p
14 are bolted to them in the fourth hole from their rear ends. Angle Girder 16 (Fig. 10.14a) is then bolted across girders
1, and the ends of the main spars of the wings are bolted to itas shown,
de of the fusslags.
The drive for the propellers is taken from a §° Sprocket on the armature shaft of the Motor 10
to a 14" Sprocket on the 13" compound rod 24, which is held in Universal Couplings 23.
The accessories can now be added to the fuselage.
gun turret, which on the actual machine may be drawn up into the fuselage

ition again, and Angle Girders

The forward ends of Angle Girders 14

Underneath the fuselage is a

when not inuse. Itisshown in Fig, 10,14z, and is made by bolting
four 23"x §" Double Angle Strips 10 a 27 Pulley 3. The twin
guns 5 are 25”7 Rods gripped in the end transversa bores of a Coup-
ling, which is mounted on 3 27 Rod held in the boss of the Pulley.
The turretis carried on a 54" Strip 4 bolted diagonally to compound
girders. 1.

The guns in the nose and tail turrets are 3" Rods held in
Couplings mounted on a 31" Red. The Rod is mounted in the
fuselage by gripping the 24" Strips joining the Angle Girders 1
between 1° Pulleys fitted with Rubber Rings. The tail wheel
consists of two 137 Pulleys mounted on a 25" Rod journalled in two
Trunnions, Under the nose is the strut carrying the pivot head
of the air speed indicator. It is made by fitting a Coupling
on the end of a 25" Red, the othar and of which is gripped in a Rod
Sockat.

The wireless mast is a 2§" Rod held in a Rod Socket, and the
s made from Cord and is tied 1o the top of the Rod and to
Cord is used to brace the rudders,
These can be

asri
the tips of the rudders,
The model is shown with identification discs.

cut from stiff cardboard and painted in appropriate colours,
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10.13 TRACTION ENGINE Parts required

8 of No. 1 2 of No.15 2 of No.48d | 1 of No.11é
65 i M 2 4 15a T 5w S04 2, .18
S . 1b 1, . 15 T e e 251 6 . . 126
9 ., 2 3., . 16 2 5 52 4 ,, 133
P S i 2a 1 . 16a | 6 , 52a 2, . 143
LA 6 . 3 i 16b [ 3 . 33a 2w w145
& o 4 4 18a | 15 , 59 2 , 146
64 . 5 1 4 18b 2 62 2 . ., l4éa
2 . 6a ; N 19b A 61b 2 ., . 160
2w 7 3 20 4 . o 63 2 ., . 162a
Y S 8 1 . 20a 4 70 2 ., . 163
1 Ba 4 . 20b [ S 72 2, .64
&4 7 8b 2 ., 22 4 , 76 2 ., . 16/b
12 . 9 1 . 25 4 . 89 1 . . 168
7 . 9a 1 . 26 Y S 90 1 ., » 170
6 ., 9b 1 . 27 Do, 90a 1, » 179
3. 9 i, 27a 2 94 11 . . 189
3 . 9d 1 28 s e L 8 . ., 190
1. » Se 2 . 3 2 g 95a 17 . » 1N
5 . 10 2 5 32 2 95b | 24 . 192
4 , 1" 552 .. 37 2 96 i » 196
26 . 12 13, .. 37a 2 103b i3 . 197
i 12a | 17 . 38 2 , 103f 1 . 212
4 12b 1 . 40 2 103k 2 . 414
12 . 12¢ 3w 43 i . 109 s AR £
2. o 13 p N 47 3 . .11 1 EZ0B Electric
s 1 13a 1T . 47a |17 . . NM1c Motor
3 ; 14 1 480 | 2 ., . 115 |

Fig. 10153
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Continued from
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- The bailer is
Plates and five 53~
centre of which s rx"d 24"

4" Flexible Plates,
e from two 5* w2
. 10.15b. The sides
three 447« 24" Flat Plates and two Semi-Circular Plates, and'to them is bolted a 64" girder made from a 54" and a 2
It is made from a compound plate measuring 1747 x 104", which is built up with five 125" X 24" Strip
o The plate is curved to form a ¢ylinder and is bolted at one end round the rim of a H\..a Dise, 10 the
diameter Circular Plate. Two 124" Angle Girders are bolted along the interior of the boiler, and are bridged

'.*'-w‘\-nr

previous page)

: warking model of a traction engine incorporates a two-speed drive 1o the rear wheels and is dri
100 of which is controlied from the cab.

with the cab and fire-box, one side of which is built as shown in
izes to fill in the sides.  The other sideis made by
girder, the ﬁrs: of which is made from a124" and a3 44" Angle Gircer, and
in with two 5;'.*.31 5
compaund girders, which can be seenin Fig. 10.15a, made fmrn 94" Ang
_-'\f‘ sides are joined together at the rear by two 637 compound girders, and the back is filled in with three

The construct ion of the coal bun-:(‘r will be ciear with rchrcn:c to Fig. 10.15b

and two 54° x14° Flexible Plates, strenythened with compaound strips ard bolted bet
are joined together at the front by a girder made from a 43" and a 31" Anple Girder The frant is filled in with

struction should be commcnc
Piates and Flexible P
nd 3174 compound

The side s filled

F‘I\x

lates of v

10.155.
& Plates,

Fig. 10150

en by an EI0B Electric

using two 5§°
G.rcu\ri
" and 3 54" Angl:
ies are reinforee

and three 547 x 257 Flat Plates, and four 55" x 23"

"% 23" and three
The driver’s platform is
en the sides as shown in

= Angle Girder,

Fig. 10.15¢

at the rear end by two compound 64° compound gir
two 17 x1° Anglc Brackets. The boiler is then exten
of twe 54" < 24" and two 43" % 14" Flexible Plates,

rs, to one of which is attached
< at the rear by the addition

" The eradle th /ot at the front end of the bailer comprises two
ﬁan'\e Bearings joined ¥ Double Angle Strip. the Channel Bearings
to the boiler by Double Brackets. A second 237 x 14" Double Angle

s Curved St ., which are attached to the
A Flanged Disc 15 then bolted to the Double

t the fr ront of

|'\ thL Boiler Ef‘dt
y built up from two §*
Cylinders joined to cach
15" Strips, which are joined

two N' % 14" Flanged Plates
" Flat Gm‘r :rs.  The top
ipsand a 24"
ces capped with 37
t" Rods. The crosshead slide
n2 end and supported at its other end
10.16g). Th2 pistonrod is a

o a Coupling. The Coupling
e 4. Large Fork Piece 5 is
nnection betweesn the piston
be a ch :d to the cab. This is
10.15f) 1o the sides of the cab.

The E208 Electric Motor (Fig.

the bottam of the ¢ab, and to

. AWorm19 (3 d on the armature

th C\_af carried on a 23° Rod 20. This Rod
cunnians, and carr -*s also a §” Pinion 21.
f nl-d on a 33" Rod that carries 14°

112 is cannected by Sprocket Chain

(Comtinued en next page)

Fig. 10.15d
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(Continued from previots page)

The gear-box (Fig. 10.15d) comprises two 51 » 34" Flat Plates
Double Angle Strips and two 53° Strips.  Sprocket Wheel 10 is conn
compriscs a 33” and a 37 Rod, the 34" member carrying
is a Hub Disc, oncach side of which is bolted a 3° Pulle

ched to the cab by Angle Girders and joined by two 547 x &

rd to 2° Sprocket 11 on the engine crankshaft, The crankshaft
seket 11 and an Eccentric, and the 3° member the fiy-wheel. The fly-wheel
y and a 4" Circular Plate ctively, T ~f the crankshaft are each
made by bolting two 24 Triangular Plates face ta face, the B ) galsoa Do Arm Crank and a Cr The 3" and 34" Rods
are held in the bosscs of the Dauble Arm Cranks, and the Cran 3 at farms the cra in. A Coupling fitted
with Rod Socket 9 to reprasent an oil cup, carries the connecting ro

The valve gear is driven
rod isa 5° Rod pivotally
Sprocket Wheel12 is connected to 14" Sprocket 13 fastened on 262" Ro
is 8" long and is free to slide in its bearings, On it arc fastened twe 17 F

¢ the Eccentric on the crankshaft, the arm of the Eccentric being lengthencd by 2 537 Strip.  The valve
24 to the 537 Steip with a Rod and Strip Conn

i” Pinion and a 1" Gear, Rod 15
h Gear and two 17 Sprocke

ch carries also
217 Gear, a
er first or sc
by mowving the le

r-cox, ys an Rod 15.
v the lever i either the two
1* Gears or th Gear arc
brought into v W 23 transmit ths

drive by

The rear whe
10,15, arc identic;
follows. The rim
four 55" x 14" Fle
Plates, all of v around a Ring
spokes are th ips and ore compou
made from two 54" Strips. To these are
diameter Circular Strip and a 67 Circular PI
¢ of the whe
e, and a 37 Sprocket 24 §s
ched to the & Circular
e by a 24" %1 Deuble
Angle Strip and 17 < {7 Angle
ts. Strakesformed by
16.21 Strips  arc bolted

e Prasr

argund the rim of the wheel. The wheels are moynte

through the sides of the cab as shown in Fig. 10.15¢

The sim of h of the front wheels is a 74
bolted around a Circular Girder. he spokes are 2
o a Face Plate, The Face Pla

Strips
s attached to a 3°

ny 15 made fro
swnoan Fig. 10,
are strength

od fitted w

.. CJ : lcp:af the chimne is made b}:
fastening a 14 Wheels in the b le Arm Crank, !
The roof is supported by four 125" 5t

It should be noted that to complete the model as describ
n addition to that contained in the Qutfit, but one of the Spro
if desired.

ps, each of which is duplicated for strength.

d approximately 207 of Sprocket Chain is required
Chaindrives to the rear wheels may be omitted

Fig. 10.15»
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10.16 RAILWAY SERVICE CRANE

Parts required e : -8
of No. 1 | 8ofNo. 2a[100ofNo. 9 | 30of No. 16 | 10fNo. 26b| 20of No. 51 | 8of No. 89 = =
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0
[
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0

31 ,g

"N\ Fig.10.36
35

The illustration to the left shows a realistic
model of a railway service crane. Luffing of
the jib and hoisting and lowering of the load are
controiled from the cab by means of nund levers.
The model is powcred by an E120 Electric

Parts required (continued) Mator, and is capablye of lifting considerable loads.

The crant truck is shown in Figs. 10.16b and

4 of No. 133
": w 136 10.160. [t comprises two U.szction girders, each
4 . 137 1 of Mo.166 ! made from 244" Angle Girders, joined by six 53" X
';_ | [ 1 » 168 110 of No 189 P 34" and one 5§"x 24" Flat Plate, and two 547
1 5 1 = ::gga § M ?22 j of No. %:g Strips. At one end of the truck is bolted 2 447
’ . - .l - - > -
i 8 ¢ " a2 N 24" Flexible Plate strengthened with 43 and 2§
3 ? i :Ilgg 2;) . & ‘]g; -11 - %‘} ?a 1ricE1I%gtoErlec. Angle Girders, and two 24" x24” Flexible Plates
1 & g 186 2 200 4 217b ' simitarly strengthened arc bolted to the other
To w168 19T 5 5188 |7 2202 V0 5 <219 end.

{Continued on next page)
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(Continued from previous page)

The sides of the truck at the right-hand end (Fig. 10.16b) are extended downwards by compound plates 2. Each of these plates
comprises two 43" x 24" and one 537 x 23" Fla: Plate strengthened at the lower edye with a 124" Strip, the sides being joined together at
their inner ends by 3 43" x " Double Angle Strip.  The right-hand 537 x 34" Flat Plates are reinforced by a 124° Angle Girder 3 (Fig.
10.16e)and a Double Arm Crank is bolted to the Plates o form a bearing for Rod 7. A 6" Circular Plate is bolted on top of the truck, the
Bolts carrying five Washers on their shanks for spacing purposes. A Flanged Disc 6 carrying Ball Casing 5 is bolted to Circular Plate 4
and forms the swivelling unit between the superstructure and the truck. The 33" Rod 7 pas:es through the centre of Circular Plate 4
and through the boss of the Double Arm Crank, and is retained in position by a Spring Clip and 2 Collar, A 34" Gear Wheel is fas.
tened on the end of Rod 7 and meshes with a Worm fixed on a large Crank Handle journalied as shawn in Fig. 10.16e,

The dummy springs are each made from two 25" and one 14° Strip bent to the required shape and held together by a §7 Bolt that
passes through the centre hales of the Strips into the longitudinal bore of 3 Coupling which forms the axle box. Cach spring is carniea
on two §” Bolts that are lock-nutted to Angle Brackets bolted to the chassis, The axles are §° Rods fitted with 1§” Flanged Wheels,
and pass through the sides of the truck into the transverse bores of the Couplings.

A the centre of the truck outrigger jacks B are fitted. The outriggers slide underneath the crane truck and can be drawn outward
The object of the outriggers is 1o provide additional support to the crane when lifting heavy loads and to reduce the strain on the
chassis. They each comprise a Ussection girder 9 made from two 3" Angle Girdars jsined at one end by 3 Handrail Suppart. The
fan Support, n
Handrail Support is free to slide on a 5" Rod that is held to the chassis a1 one end by a Rod Socket. The other end of the girder is
guided by a Reversed Angle Bracket.  The jack proper is a 17 Screwed Rod screwed through a Threaded Bass, which is held in place
in the chassis by two Bolis. The Serewed Rod carries a §° Bevel Gear and a 17 fast Pulley 35 shown.

A 3" Pulley is bolted td the chassis below 37 Pulley 11, the Bolts carrying Collars on their shanks for spacing purposes. This Pulley
provides a swivel bearing between the chassis and the bogie,  The boyie (see Figs. 10.16¢ 2nd 10.16 1} is built by jeining two 94 Angle
H o [ 4 r . 41" = . ’ -
Girders at each end by a 44" Angle Girder, and near the ¢entre by two 447 Strips. To these Strips is bolted 37 Pylley 11. the Bolt,
carrying Washers for spacing purposcs,  The side members of the bogie are widenvd by the cor

paund flat girders 10, each made by

overlapping two 947 Flat Girders along their sides. A 44" Flat Girder 1« boltag te the 44" Angle Girder

=at the ends of the Lugie,

fig. 10.16b

The wheels are made from Face Plates bolted to Wheel
Flanges, and are mounted on 57 Rods journalled in flat girders
10. The springs on the bogie are constructed similarly 1o
those used on the main partof the truck, A Steering Wheel 13
15 lixed to the side of the bogie as shown, The bogie is attached
1o the crane truck by 14" Rod 12, which is locked in the boss of
Pulley 11, passed through the boss of the 3” Pulley bolted 1o
the chassis and then fixed in place by a Collar, Buffers on the

truck are formed by Chimney Adaptars, 15° Discs and 3”7 Discs mounted on " Bolts, and 1% Screwed Rods, A Cranked Bent St
provides a coupling attachment.

it and bailer plant, is 3 platform made oy

The base of the swivelling superstructure which carries the dummy engine, gear-box, |
joining twa 184 Angle Girders 14 (Fig. 10.16d) with three 5§ x 217 Flanged Plates as shown.  The
platform by bolting three 2§” Angle Girders in the positions shown by the Bolt heacs.  Two of the Angle Girders are then bolted 0
Angle Girders 14 and the third is bolted to a 44" Angle Girder, which can be seen in Fig. 10.18d, The Circular Plate 15 is fitted with a
roller consisting of a Collar carried on a §” Bolt that is lock-nutted to an Angle Bracket. Starting from the right-hand end the floor of
the platform is completed with two 4% x 24" Flexible Flates, two 247 < 14" Flexible Plates and a 247 % 247 Flat Plate, three 44" 224

“Circular Plate 15 s attached 1o the

Flexible Plates and a 54" x 23" Flat Plate,
(Continued an mest paged
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14 Fig. 10.96d

(Continued from previous page)

The sides and back of the cab are each built up from two 557 % 24" Flexible Plates, the compound plates soformed being streng-
thened at each shorter edge by a 35" Angle Girder and at the upper edge by a 54" Strip.  The upper front corners of the sides are
joined by Angle Bracketsanda 54" Strip.  The boiler 16 is made by opening out two Bailers and overlapping their vertical edges two
holes, The boiler is bolted to the rear wall of the cab, The Boiler 17 is fitted with a Boiler End and is bolted to the 5§ Strip joining
the sides of the cab. and forms the water supply tank,  The coal bunkersare 54" x 25" Flexible Piates bent round at each end and bolted
10 244" x 4" Double Angle Strip. and the complete units are bolted to the sides of the cab.  The rocf supparts are 24" Strips attached
by 1" % 4" Angle Brackets to the tops of the coal bunkers. The roof itsell is a compound plate made from six 5372 24" Flexible Plates
edged with two 947, two 43", and two 24" Strips. The plate is curved to the correct shape and is atlached to the roof supports by
Obtuse Anple Brackets. The chimney is a Boiler End fitted with a Wheel Disc. and the safaty valve is an End Bearing carrying a Pawl,

The gear-box is shawn in detail in Fig. 10,162, and also in Fig. 10.16c.  Two 74" Angle Girders 18 are bolted to the platform, and
10 each of these are bolted three 33" x 24" Flanged Plates. The Plates are edged with two 33 and one 75" Strip and are extended
upward at each side by two Semi-Circular Plates, two Flat Trunnions, and two 37 Curved Strips bolted in position as shown, The 747
Flat Girders 19 are fitted at each end with 17 Triangular Plates, and are joined by a 35" % ” Double Angle Strip. At their lower ends the
Flat Girders 19 are lock-nutted to the rear Flat Trunnions of the gear-box, and at their upper ends they carry a 43~ Rod 20. This Red
is fitted with two 14" Pulleys, two 2" Pulleys and a Flat Bracket, the 147 and 27 Pulleys being spaced apart by three Washers. The
Pulleys are free on Rod 20 and are held in place by Spring Clips. At the front of the gear-box two 23" Triangular Plates are bolted,
and they provide bearings for 2 44" Rod and 5" Rod 21. The 44" Rod carries a 4" loose Pulley that serves as a guide for the luffing
Cord, and Rod 21 provides a pivot for the jib,

The shafts and gearing are arranged as follows. An E120 Electric Motor is bolted to the platform and the pinion on its armature
shaft meshes with a 57-teeth Gear 27 fastened on a 34" Rod and spaced from the Motor side plates by a Washer and Spring Clip.

Two 34" §” Double Angle Strips are bolted inside the gear-box and in their centre holes is journalled a 24" Rod fitted with a 3°
Sprocket 28 and a 3* Contrate. Sprocket 28 is connected by Chain to a 17 Sprocket on the 34" Red journalled in the Motor side
plates. A 64"Rod 30 carries a §° Pinion 29 and a 4" X §” Pinion 31, and is arranged so that a §” lateral movement of the Rod brings
either of the Pinions into mesh with the }* Contrate already mentioned. The Rod is prevented from sliding 1oo far by Collars, and the
arrangement is such that the drive can be reversed or the gear trains disengaged by the movement of a laver. This laver is a Crank
fitted on the rear end of 47 Rod 35a (Fig. 10.16a) that is journalled in two Double Brackets, one of which is bolted direct to the gear-
box and the other to a 3° Flat Girder, The front end of Rod 35a carries 2 second Crank, at the end of which is lock-nutted a Bolt,
This Bolt engages between two Collars on Rod 30, and the lever is tensioned by a Driving Band as shown in the general vizw of the
complete model, so that it remains in any pasition in which it is set,

The gear train is continued as follows, Pinion 31 is in constant mesh in all positions of the lever with a 57-teeth Gear fastened on a
44" Rod 32, This Rod carries also a }” % 3" Pinion and a 1" Sprocket, in the positions shown, From the 17 Sprocket the drive is taken
This Rod is hald in place by a 1" Pulley and a Cord Anchor-

ing Spring, and carrics a 3" Pullay fitted with a Threaded Pin.  This Pulley forms the engine fly-wheel.

taa 1" Spracket on the 57 Rod 34 that forms the crankshaft of the engine.

from the §” x 1" Pinian on Rod 32 the drive is taken to a 57-teeth Gear on 657 Rod 33, This Rod is free to move laterally §
and on it are fastencd ane " and one 27 Pinion.  The Rod is operated by a levar 16, by the movement of which the drive can be trans-
mitted either 1o the hoisting barre| or to the luffing barrel. The lever is a Crank tensioned with a Driving Band and fastened on the end
of a 64" Rod, bearings for which are supplied by two small Fork Pisces. On the other end of the Rad 15 a second Crank, ta the end of

the arm of which is lock-nutted a Bolt that engages between two Collars on Rad 33,

(Continued on next page)

Fig. 10.16e




This Model can be built with MECCANO No.

10 Outfit (or No. 9 and No. 9a Outfits)

.’IQI.I!!.HO.IGOU.!GQB
Fig. 10.16f

(Continued from previous page)

The drive to the hoisting barrelis taken from the 4" Pinion on Rod 33 10 a2 57-teeth Gear on 43" Rod
36a (Fig. 10.16<). The hoisting barrel is a Sleeve Piece over the ends of which are pressad §” Flanged
Wheels. The luffing barrel 35 also is a 44" Rod held in place by two 17 Pulleys, the drive being taken
from the 3° Pinion on Rod 33 to a 50-tecth Gear fastened on Rod 35. A guide Pulley for the hoisting
Cord is carried on a 44" Rod journalled in the front Semi-Circular Plates,

The hoisting and Iuffing barrels are controliea oy band brakes, the construction and arrangement of
which can be clearly seen in (he illustrations.,

The cylinder of the engine is a 24" Cylinder fitted with 14" Contrate Wheals and is pivotally mounted
on a 3° Bolt by screwing a Threaded Boss on the Bolt's shank and lock-nutting it to the side of the gear-
box, The piston rod is 64" Rod and is pivotally attached by a Rod and Strip Connector to a Threaded Pin
on the 3° Pulley forming the fly-wheel,

The main members of the jib are two 26" and two 264" compound girders, each made by overlapping
an 184" Angle Girder with a 93" Angle Girder. The sides of the jib each consist of a 26" and a 264
compound girder joined at their upper ends by a 34" Strip, and at their lower ends by 2257 x 13" Flanged
Plate and a Flat Trunnion (Fig. 10.16¢). The frame so formed is cress-braced with Strips of various sizes
bolted as shown, and the curved upper end of the jib is formed by four 4° Curved Strips and a 37 Strip.
The Curved Strips are joined at the jib head by a Flat Trunnion. to which is bolted a Flat Bracket. The
two sides of the jib are then joined together with Strips of various sizes as shown in the illustrations.
Rods 22 and 23 in the jib head are 4" and 34" in length respectively and Rods 24 and 25 are each 247 in
length, They are fitted with Pulleys in the manner shown, The jibis pivotally attached to the swivelling
superstructure by Rod 21, which is passed through the 247 Triangular Plates of the gear-box and the
Flat Trunnions at the lower end of the jib,

The pulley block is made from two 24" Triangular Plates joined by two 14" % §” Double Angle Strips
and two Reversed Angle Brackets, the last-mentioned carrying a large Loaded Hook. The 27 Rod 26
carries two 27 Pulleys spaced apart by Spring Clips.

The superstructure is mounted on the truck by passing Rod 7 (Fig. 10.16b) through the Circular Plate 15 (Fig. 10.16d) and
securing it in the boss of a Bush Wheel bolted to the superstructure.

The lufling Cord 37 is tied to a Cord Anchoring Spring on the luffing barrel, and then is led around its guide Pulley. Then
itis led around the 27 and 14" Pullcys on Rods 20 and 22, and finally is tied to the Flat Bracket on Rod 20. Cord 38 is the hoisting
Cord, and is tied at one end 1o the heisting barrel. 1t is then led around its guide Pulley in the gear-box and those at the jib-head,
Finally it is led around the Pulleys on Rods 24, 25 and 26 and tied to the Flat Bracket at the jib head.

When the crane is not in use the jib rests on the match truck, an underncath view of which is shown in Fig, 10160, Tre side
members of the truck arc each made from 124" Angle Girders, which are joined by 53" %1} and 23" x 1§~ Flexible Plates, and are
extended at each end by 54° Strips. The side members are joined together by six 55 Anglc Girders, a 547 Strip and two 54" % §*
Double Angle Strips, The top of the truck is then completed in the manner shown in the general view of the model.

Fig. 10.16h

Three 124" » 247 Strip Plates are used to fill in the centre part of the truck, and they are extended at each end by two 54°
Flat Girders and two 54" % 247 Flexible Plates, The raised ends of the truck are each made with a 54" % 24" Flexible 'late sup-
ported by 1wo 247 % 147 Flexible Plates.

The cradle on which the jib rests is made by building up a frame from 54" Angle Girders and cross-bracing it with compound
strips as shown, The,frame is mounted on the match truck and is additionally strengthened by four 54" Strips. The axles ace
8" Rods, bearings for which are provided by Flat Brackets, and the wheels are 17 loase Pulleys and 1" Flanged Wheels,

The rails dn which the model rests are each made by joining two 244" and one 124 Angle Girder end to end with four 127",
one 74" and one 34" Angle Girder, The two rails are bridged at each end by a 3° Strip, and at the centre by a 3" Flat Girder.
Stops formed by Flat Trunnions are placed at each end of the rails to prevent the model from running off the track.
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10.17 TRANSPORTER BRIDGE

Parts required
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The illustration on this page shows a working model of a transporter bridge, similar in general appearance to the famous bridge that spans the River Mersey at Runcorn. The model
is I‘-tr;tcd with an automatic reversing movement, by means of which the car is caused to travel from one end of the bridge to the other, pause for a few seconds, and then reverse, entirely
without attention,

The madel is commenced by building the piers on which the shore towers are mounted. The top of the right-hand pier comprises two Hub Dises 21 (Fig. 10.17d) joined together by
three 1247 x 24" Strip Plates and two 5" » 34" Flat Plates. The sides of the pier are made with four 123" x 23" Strip Plates, which are bolted to the Hub Disc and braced at the centre by two
54" x 4 Double Angle Strips 22. In the left-hand pier, Circular Girders, spoked with 37 Strips, are used in place of the Hub Discs, and to them are bolted 53 x 21" Flat Plates that form part of
the top, The sides comprise two 124" x 24" and two 947 % 23" Strip Plates, and two 547 23" Flexible Plates. - ’

The towers, one of which is shown in detail in Fig. 10475, are identical in construction, and each comprises four 125" Angle Girders 6. Pairs of Angle Girders are joined by 44" Steips at
their lower ends and by 14 Strips at their upper ends, and the four Girders 6 are connected by four 34" Strips bolted in the ninth holes from their lower ends. The 1025 of the towers are 54°
Angle Girders, pairs of which are joined by Flat Trunnions, Two towers are joined together by 1257 Strips at the base, by 9§” Strips at 7, and by 95 Angle Girders 8 at the top. Each tower is
capped by a Road Wheel, a Boiler End, and a 1}” Flanged Wheel, all of which are mounted on a Screwed Rod that is lock-nutted to a 157 x 3" Double Angle Strip.  The towers are attached to
the pier by two Angle Brackets and two Double Brackets. The roadway between the towers jsa 54" x 34" Flat Plate, which is attached by Angle Brackets to the 124” Strips joining the towers.

Each of the approach roadways consist of two 123° x 24" Strip Plates railed with 124" Flat Girders 20, Each roadway is supported at its shore end by a small pier built up on a 5§ x 24°
Flanged Plate 23. The sides of this are 123" x 24" Strip ightes curved to shape and braced with 25" x §* Double Angle Strips. the open portion at the top of the pier being filled with Semi-
Circular Plates. The pier is attached to the roadway by Trunnions.

(Continucd on next page)




This Model can be built with MECCANO No. 10 Outfit (or No. 8 and No. 9a Outfits)

98

(Continwed from previous page)
The span along which the carriage travels 10 and fro, comprises two 784" compound
irders 1, each made from three 243" Angle Girders and two 3° Angle Girders. The
54{' Angle Girders are joined end to end by 3 34" and a 3" Angle Girder so that a long
rail is obtained. Along these girders are bolted Flexible Plates of various
sizes, but at the left-hand end (see Fig. 10.178), a 5:"x 24" Flat Plate and a 5§"x 25"
compound flat plate are usce. he upper ecges the Flexible Plates are
strengthened with compound strips 2 made from six 124" Strips, the ends of the Strips
being joined to the girders 1 by 44° compound strips.  The ends of girders 1 are joined
by 44" Angle Girders, and the sides of the span are connected at intervals by two 44” x §°
Double Angle Strips and 41” compound strips attached by Angle Brackets and 1" x1°
Angle Brackets,

Fig. 10170

Fig. 10.17¢

The span can now be mounted in the towers, The compound
gicders 4 (Fig. 10.176) made erlapping two 44" Angle Girders
by three holes, are spaced away from the towers by six Washers.
The spaa is attached to girders 4 at one end by 14° Angle Girders,
and at the other end by 41" Angle Girders. The strips 5, which are
made¢ from 537 Strips over wo holes, are attached by Obtuse
Angle Brackets to the © e Girder 8 and to the ¢nd of the
+s 3 is made from four 124" Strips
cable consists of three 124, onc
The strips are attached by Obtuse
d by Angle Brackets to tne centre

el

of the span.,

The mech
is housed in
1017p. An
Girder bol

anism for hauling the car to and fro along the span
er and is shown in Figs. 10.17a and
ir 9 is mounted on a 24”7 Anglc
7 and is supported by an Angle Bracket
attachedt o one side of the span.  The Trunnions
10, bolte the swde pl of the Motor, provide bearings for a 37
Red 11. On this Rod are fystened a 17 Gear and a §° Sprocket, the
1" Gear being arranged to mesh with a Worm on the armature shaft
of the Motor, The 3* Sprocket is connected by Chain to a 37
Sprocket 12 on a 34 Red 13 (Fig. 10.17a). This Rod carnes a
Worm and a i Contrate. A 4" Pinionanda " x §" Pinionfastened
on 64 Rod 17 can be brought alternately into mesh with the
" Contrate by moving the Rod to and fro. The Plnluons are fas-
tened on the Rod so that about ¥ lateral movement is needed to

bring each into mesh with the Contrate.  Coliar 16, which carries a Threaded Pin, is
free to revolve on Rod 17 but it is held in position between two other Collars, The
$°X 3" Pinion on Rod 17 is in constant mesh with a 57-teeth Gear on Rod 18, which
bears also a 14" Pulley 19, This is the driving Pulley for the carriage. f

The reversing mechanism, which comprises Rod 17 and the two Pinions, is actuated
by an Eccentric 14, to the arm of which a Crank is fastened by a 24° Strip.  The boss of
the Crank is fitted over the Threaded Pin and the Eccentric is fastened on 3° Rod 15
Bearings for Rod 15 are provided by the boss of a Crank and by the centre hole of a 2}"
Strip, the latter being attached by Angle Brackets between the 431" x §* Dauble Angle
Strips of the gear-box. Rod 15 carries also a 57-tecth Gear that meshes with the \No:m
on Rod 13. hen Rod 13 is rotated by the Electric Motor, the Eccentric 14 moves the
shaft 17 to and fro so that each of its Pinions engages in turn the 2° Contrate. :

Two 63" Rods that act as guides for the car operating Cord are journalled near the
ends of girders 1 (sue general view of the model), and a second 64 Rod carrying a 17
Pullcy and a 147 Pulley is journalled in Plates at the right-hand end of the span.

The car is shown in detail in Fig. 10.17¢c.  The platform 24 consists of two 54 3
and one 54" x 24" Flat Plate. The side rails are 8" Rods supported as shown, The roaf
of the toll-box is made from two 54" compound girders 27 joined by a 54" x 14"
Plate. The overhead trolley, from which the car is suspended, compris
Girders 30 joined by 45" Angle Girders, The latter are cross-braced by 83" campound
strips made from 5§ Strips. The trotley runs on 3 Fla Whecls fa',gc--'r-:j on 33"
Rods 26. The Bush Wheels 25 arc carried on Pivot Bo ck-rutted to 24 and 2°
Angle Girders as shown, The car s suspended from the troliey by strips 29, each of
which is made from a 54 and a 3° Strip, and a 2° Slotted Strip.

The operating Cord is tied to the front of the car and is led around 14 Pulley 19
Then it is led around the 17 Pulley at the other end of the span and is tied 1o a Spring 28
bolted to the rear of the car.  The Spring is used to maintain tengion on the operating
cord )

Fig. 10.17d
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The construction of this fine modcel cargo boat,
which has an overall length of 8 ft., is commenced by
making the base for the hull,  The base consists of two
compound girders 1, each formed by two 244", one
124" and one 44" Angle Girder, which are joined at
cach end and also at their centres by 94° Angle
Girders, The sides of the hull are each formed by
five 123"x24" Strip Plates and two 54 x2§
Flexible Plates, which are bolted to the sides of the
base as shown in the general view
and strengthened along their
upper cdges by a compound
girder 2. The latter comprises
two 244°, two 44° and one 3§
Angle Girder. he two com-
B8 pound girders 2 are joined by two
94" Flat Girders and two 94
girders, cach of which is built up
from a 54" and a 44" Flat Girder.

Fig. 10.18b

The sides of the hull are extended at the bow by two 124" % 24" Strip Plates, the forward ends of which are joined by a 54"
Angle Girder, A further two 1247 % 24" Strip Plates are bolted to the upper end of the S4* Angle Girder also, and cach is extended
to the rear by a 94" % 24" Strip Plate to form the sides of the raised foredeck. At the stern a compound plate, consisting of two
547% 24" Flexible Plates fastened end to cnd, is securcd to cach side of the hull,  The rear ends of the two Plates are bolted together.

_ The sides of the raised stern deck are formed by two 124" x 25 Strip Plates, which are bolted to the ends of the compound
girders 2. The rear ends of the two Strip Plates are joined by seven 1 §° radius Curved Plates, which are arranged as shown in Fig.
10.18b so that they shelve underneath the deck. Twe 124" Angle Girders 3 are fastened by Flat Brackets to the upper edges of the
124" x 24" Strip Plates, and are joined at their forward ends by a 94" compound girdor that is made from two 54" Angle Girders overlapped
three holes. The deck between the two Angle Girders 3 is formed by two 124" x 24" Strip Plates, two 24" x
547324, two 44" x 25" and one 24" x 24" Flat Plate, together with two Semi-Circular Plat

as shown in Figs. 10.18b, and the rounded end of the deck is obtained with four 4" Curved Strips.

The deck is fitted with a small cabin 8, which is built up by fastening two 33
Angle Strip.  The auxiliary steering pear 25 is a Channel Bearing secured 1o the deck by a Double Bent Stirip.
Channel Bearing and 1o it i fastened a 4* Bolt that has a 14" Sprocket Wheel on its shank. Also on this deck is a
in two Trunnions bolted 1o the deck. Between the Trunnions the Rod carries two 3" Flanged Wheels, and at its en

The deck between the cabin superstructure and the aft deck is constructed by bolting two 947
end, between the girders 2, the compound strips being 124 ins, apart.
hatches 6 and 7. Each of these is built by joining the ends of two 547 % 4" Double Angle Strips by two 54" Curved Strips,
247 % 14" Flexible Plates, which are bolted together as shown in Fig. 10.18b, and fastencd to the side

< by two Reversed Angle Brackets.
to the deck, Y g

4" x 24" Flexible Plates, one 53" % 34", three
es and a S4"x 24" Flanged Plate, These Plates are arranged

® Flat Girders in the positions shown in Fig. 10.18b by 2 14" x §° Double

An Angle Bracket is bolted to the top of the
small winch, which consists of a 2 Rod journalled
ds a1” Gear and a 4" Pinion are fixed.

compound strips, each formed by three 34" Strips bolted end to
The deck is filled in by bolting 124 Strips between the 94" compound strips, and on it are mounted two
The top of the hatch is filled by four 24" x 24" and five
The last-mentioned serve also to attach the hatch

¥

The forward well deck (see Fig. 10.18d) is built up by bolting three 937 Strips between the Angle Girders 2 and then filling the
space between them by 1247, 5&” and 24° Strips. The hatch 5 is formed by joining the ends of two 547 Angle Girders with 74 Strips,
the 74" Strips being extended by 17 x §* Angle Brackets. The hatch is fastened to the deck by bolting through the 54” Angle Girders,
and the top of it is covered by four 54" x 24" Flexible Plates overlapped along their sides and secured in position by Obtuse Angle
Brackets. The two winches on this deck each consist of 224" Rod journalled in the holes of two Trunnions and carrying two 17 Pulleys
and a {" Pinion.

The next section of the model to be added is the raised forcpeak. This is formed by six 54" x 24" and two 44" x 2}" Flexible
Plates, three 547 x 34" and one 557 x 24° Flat Plate, and one 24" Triangular Plage. These Plates are arranged so that they fit between the
sides of the bow (sec Fig. 10.18d and Fig. 10.18¢) and are fastencd in position by Angle Brackels, The two ventilators 21 are each
constructed by fastening three Couplings on a 3}” Red,  The Rod is then passed through the deck and held by two Spring Clips, and a
further Spring Clip secures a Chimney Adaptor on the upper end of the Rod.

The ventilator 22 is made withy a U-Section Curved Plate,
which is formed into a cylindrical shape and then
clamped on a 34" Rod passed through the deck,
Above the Curved Plate the Rod carries two 147

11 Discs spaced apart by a §” loose Pulley. The
Rod is held below the deck by a Spring
Clip. and a Collar is placed on the Rod
between the Curved Piate and the

loose Pulleys, Two 34" x 24"

14 Flanged Plates are used for
the hatch 4, the
complete unit being

tached 1o the deck
by two 17 x §" Angle
17 Brackets.

(Camdinued on next page)l
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(S I AR B

al flanges o .
d downwards by four
10.18¢

¢ 54" x 14" Flexible
Plates, as shown in Fig

The cabin 9 (Fig. 10.18a) i
two compound plates ¢
24" Flexible Plate, by

uilt up by joining the ends of
fone 54" %247 and one 24" »
exible Plates and Angle Brac-
kets. The upper ane e of the compaund plates are
strengthened by 75" Angle Girders, which are used also to
fasten the cabin in position on the upper deck.

The roof of the cabin and
two derricks on the forepeak are each built up by bolting a Bush Wheel to the deck and locking in its boss 2 5" Rod. A 44~ units in Fig. 10.18a,

the bridge are shawn
e 1s for

stparate
oy twa

hen secured by a Swivel Bearing to tha lower end of the 5” Rod to form the baom, and is supported by Cord tied near the top g*; Fi‘:-t hG'rcd.f:”’_l’.cl" d at each end 1o 3 537 Sirip.  The upper
of the 5" Rod. A small Loaded Hook is attached by Cord to a Cord Anchoring Spring on the outer end of the 44” Rod, t:ll‘gn; cth'; 5‘”3‘ ‘9 ..JJIDjO'CE‘ byady Strip, "d”“hb""”‘i';.‘
5 upper ¥ Flat wrger are fastened three !Z

Each of the masts 18 is constructed by joining two 1847 Angle Girders by Angle Brackets so as to form a square-section girder, Strips as ?hm"n. in the illustration. Each end of the bridge
The Angle Girders are extended upwards by two%}' Strips, the upper ends of which are bolted together. The crosstree consists of consists of twa 437 Strips, the lower enc

d _ . . hich are joined by a 24" A 3

1w 54 Strips bolted across the mast 13 holes from its upper end.  The ends of the 54° Strips are joined by two Double Brackets, the S'll'.lb- :‘_\ 24 -,-’2.-: Flexible Plata and 1wo 24" Strips are bolted between t 4 a space being left at the upper end.
Bolts hoiding also four 24 Strips, which are sloped slightly downward as shown. The mast is faskened 1o the deck by a Double Bent G4 X 24" Strip Plate 10 5 used for the roof of the bridge, and is supported from th : two Angle Brackets The ros
Strip, which can be seen in Fig. 10.18g, and to its lower end four 124" Angle Girders are fastened by Obtuse Angle Brackets, These cabin is built by fas compound girders to the ends of the bridge, five he fram their upper end, rs

Angle Girders form the derricks and their upper ands are supported from the mast by Cord, towards the stern. The free ends of the twe compound girders are joined by a 94” Angle Girder, and the s ]

filled by eight 557 % 24" Flexible Plates, Two 33" % 24" Flanged Plates 11, joined by an Obtuse Angle Brack
The bridge and superstructure unit shown in Fig. 10.18¢ is constructed by joining the ends of 1o 2347 compound gicders; each of the cabin by Angle Brackets and 33" x ” Double Angle Strips. The cample
comprising two 124~ Angle Girders, by two 94" Angle Girders. The space between the girders is filled by two 124”7 and one 1 upper A Girders of the cabin
94" Strip Plate, two 54" x 24" and two 3§' x 24" Flexible Plates, a 55" x 34" Flat Piate and a 54" < 24" Flanged Plate, Twe 2°
Strips are then bolted to the ends of each 234" girder so that they project vertically downwards, and b en the lower ends of the ! The funnel 13 consis
Strips is fastened a second 233" girder formed by an 184" and a 93~ Angle Girder. Tne vertical f of the latter pair of compound | upwards by four 14 rad

anges ¢

are fastencd
* unit 15 then bolted to the flanges of the

of two Boilers, which are bolted together with th
Curved Plates, and it is mounted on a base 12 forr

r ends overlapped five holes and extended
} by two 547 x 24" Flan Plates fastened
together by their longer flanges.
The Flanged Plates are cecured to
the upper deck by four §7 Bolts.

The ventilater 16 is con-
structed by bending a U.Section
Plate so thatits ends over-

securing a 1
VWheel to 1t by a §7 Bo
passed through one of the upper
holes of the Plate. The ventila-
tor s clamped by a 3° Disc and a
34" Screwed Red to a compound
plate15, formed by two 44” = 247
Flat Plates. The plate 15 is
fastened to the deck by two Angle
Brackets, which can be seen in
Fig. 10.18f,
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10.19 GIANT BLOCK-SETTING CRANE Parts required
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Fig. 10.19a

(Continied on next page)
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[Continued from previoks page)
The

movements of the crane are operated by an E120 Electric Motor housed in the contral cabin, and hoisting, and traversing of the

nodel ilustrated on the previous page represents a giant block-setting crane of the type used in harbour construction, The

need with the base of

the model, and this part is shown clearly in the illustrations. The Flat Plates of the platform that support the boom are strengthened

by three 123° Angle Girders, the Angle Girder 1 being fitted with a Double Arm Crank 2

base is comglcted by bolting a Ring Frame 3 to the Flat Plates (Fig

e Strips 5 1o a 75" diameter Circular Strip 4. diametric

journalied in the Double Angle Stripsare fint

d with §° Flanged Wheels

The boom should next be constructad.  This is shown

10.1%c.  Itis beet to commence with the box-shaped portion that carries the roller race on

the 94" Angle Girders 9 and the 245" Angle

Girders 10 together with 73" Angle Gird

n cach rectangle so

with two 94° % 24" Strip Plates and two 54" x Flexible Plates. The sides are joined t

bate by 55" Angle

%17 Angle Brackets, and at the upper edge by 537 % §” Double Angle Strips. A Strig 1a Double Arm Crank

ut its centre is bolted across the Girders 9 (Fig. 10.19¢). Ring Frame B is then bolted in pasition, two Washers being usad on the

sha

f the front and rear Bolts for spacing purpose:

oo o 0 & )

30 2992 5518 o
Fig. 10.19b

The Angle Girders 10 are each extended to the boom head with a 244° and an 184" Angle Girder joine

Strips. and the Girders 9 are extended by compound girders 11, each of which is made with an 18}

2" Strip, These girders are joined as shown in Fig. 10.19¢

The rear part of the boom, which carrics the contral cabin, is shown in Fig. 10.19¢. The compound
94" and a 124" Angle Girder overlapped two holes, are attached to the Girders 9 by Flat Brackets.  The uppe
comprise 2447 Angle Girders 10 extended 1o the rear with a 94 Angle Girder,

ers 12, cach comprising a

pirders each

The upper and lower compound girders are joined at the rear by 7° compound girders made from 43 Angle Girders. The girders
12 are joined by a 55" Angle Girder and Angle Brackets, and the upper compound girders are joined by a 537X 4~ Double Angle Strip,
to which is bolted a 52° Angle Girder.

The rails 13, on which the hoisting trolley runs, cach comprise a 24§ and an 184" Angle Girder attached
Brackets.

o the baom by Angle

The control platform is made up of 10-124" x 24" Strip Plates, bolted to the boom as shown in the illustration and supported with
13" Angle Girders and 25" x §” Double Angle Strips.  On the control platform are bolted four 5§ x 24" Flanged Plates in the positions
showin, pairs of these being joined by 51 x 24" Flat Plates (Fig. 10.19b). The sides of the gear-box are two 5§
1™ Double Angle

r is a Boiler with Ends fastened to the control platform by two Double Bent Strips, and the chimney from the fire-box is made

% 34" Flat Plates joined
together with six 24" x

trips, and they are bolted to the control platform in the positions shown. The steam

from two 25" Angle Girders, two 24" Cranked Curved Strips and a 3" Formed Slotted Strip, the unit being attached to the rear end
of th= boiler by a Double Bracket, The roof of the control platform should net be added until the gearing has been assembled and
adjusted.

The mechanism is commenced by assembling the winding drum 36a that operates the hoist troliey. The drum consists of a 24" Cylinder
and two 3" Pulleys that form its ends. These areassembled by passing a 34" Screwed Rod and a 34" Rod through diametrically opposite
holes in the Pulleys, The Screwed Rod is held in place by Nuts, and the Rod by Spring Clips. The complete drum is mounted on a
64" Rod journalled in two Flat Trunnions bolted to Girders 10, The Rod carries also a 17 Sprocket 35a.

(Continued on next page)
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Fig. 10,194

(Continued from previous page)

An 8" Rod 36 journalled in two 5§ % 24" Flanged Plates carries a drum
consisting of a 24° Cylinder 35 held between two Face Plates by 37 Screwed
Rods.

The gear-box is arranged as follows. An E120 Electric Mator 14 is
bolted to the control platform, and the pinion on its armature shaft meshes
with a 57-teeth Gear 15 on a 2§ Rod 16. A §" Pinion 17 on a 24" Reod
meshes with another " Pinion fastencd on the end of Rod 16, A 44" Rod 19
carries a §" and a 1" x §” Pinion, each of which can be brought into mesh
with a3 3* Contrate 18 by sliding the shaft to and fro. This forms the
reversing movement. A §” Bolt 20 lock-nutted to a Crank fastened on 8°
Rod 21, engages between two Collars on Rod 19. The two 17 Pulleys 22
fitted with Rubber Rings retain the Rod in any set position.

The 4" x {"Pinioron Rod 19 is in constant mesh with a 57-teeth Gear
23fastened on a 3" Rod. A 1" x 1" Pinion 24 also fastened on this Rod meshes
with a 57-teeth Gear 25 on a 44" Rod. This Rod carries also a §” Pinion 26
and a §” Pinion 29, and can be moved from side to side so that each Pinion
can be moved into mesh with 50-teeth Gear 27 or 57-teeth Gear 30 respec-
tively. The 50-teeth Gear 27 is carried on a 3" Rod 28, and a §° Sprocket
on this Rod is connected by Chain to an 8" Rod 34. A 1” Sprocket on this

Fig. 10.19¢

Rod is connected by Chain to 17 Sprocket 35a. The 57-
teeth Gear 30 is fastened on 2 34" Rod 31, on the end of
which is a 3" Sprocket connected by Chain to a 17 Sprocket
on Rod 36. A §~ Bolt 32 lock-nutted to a Crank fastened
on an 8" Rod, engages between Collars on the Rod carrying
Pinions 26 and 29. The 8" Rod is journalled at its rear end
in a Handrail Support. A Crank 33 at the end of this Rod
is fitted with a 2° Strip and a Threaded Pin. A Driving
Band, looped around the Threaded Pin, is fastened to a
Threaded Crank, and serves to keep Crank 33 in any
position in which it is placed.

The travelling hoisting trolley is shown in Fig.10.1%.
It is made from two 54" Angle Girders and two 54° Flat
Girders joined by two 34" x §” Double Angle Strips. The
44" Rods forming the wheel axles carry 4 loose Pulleys,
and a third 44" Rod 43 carries four 17 loosc Pulleys.

Details of the hoisting gear can be seen in Fig. 10.9¢
and in the main illustration. The block to be lifted is
attached to a beam, which is made from 54" Curved Strips
and can be rotated by a Worm meshing with a 4” Pinion
arranged as shown,

Fig. 10.19f

Cord 38 controls the hoisting trolley, It is tied to the rear of the trolley at 41, thed’
wound around drum 36a and is passed forward along the jib and around 1" loose Pulley 40b
Finally it is tied to the front of the hoisting trolley at 39.

Cord 42 controls the raising and lowering of the load. It is wound around drum 35
and then led along the jib and passed around the 17 Pulleys in the hoisting trolley and th
pulley block, Itis then tied to a Flat Bracket 44 at the front of the jib.

The roof of the control platform can now be fitted. [t consists of two r.omoound_
girders joined at each end by 124" x 24" Strip Plates. At each side of the r<a<.'nf10-5!"‘52i4I
Flexible Platesand 10-44" x 24~ Flexible Plates ace bolted, and they are joined by two 54" X 24
Flexible Plates and two 44" x 24" Flexible Plates, four 14 radius Curved Plates and four
34" % 24" Flexible Plates.
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tric Motor.

10.20 SIX-WHEELED TRANSPORT LORRY AND TRAILER

The illustration above shows a model of a giant six-wheeled lorry and trailer of the forward
tontrol type employed for long-distance transport.  The model is fitted with a two-speed and
reverse gear-box and clutch, and is driven by an E120 Electric Motor., The steering gear is
based on the Ackermann principle, and the cab and platform body can easily be removed from
the chassis to reveal the driving mechanism.
The chassis of the model should first be built. It comprises two 384" girders 1 (Fig. 10.20g)
y overlapping an 184" and a 244" Angle Girder nine holes, The girders are each widened
with one 123%, one 94° and one 43" Flat Girder, to the lower edges of which are bolted an 184"
and a 12&" Angle Girder to form the 234" compound girders 2. At the rear ends of the side
members are bolted two 74" Flat Girders 3, and the main 244" members are strengthenad with

(Continued on next page)

Fig. 10.20b
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(Continued from previous page)

124" Angle Girders 25 thown, The side members are connected at the rear end with a 537 Angle Girder and a 547 Flat Girder, and at
the front end with two 53" Angle Girders, The chassis is additionally strengthened by cross bracing the side members with two 124°
Strips and the 54" Angle Girders that carry the Flat Girders 45, The 74° Flat Girder 46 is then bolted in place, and two 54" Angle
Girders, which can be seen in Fig, 10.20b, one supporting the rear end of the Electric Motor, also are bolted to the chassis.

Thu next step is 1o fit the steering mechanism to the front of the chassis. This can be seen in Figs. 10.20b and 10.20d. _ At each
side of the chassis a 14" Angle Girder 15 bolted, and a 14" = §* Double Angle Strip that forms bearings in which the king pin 36 pivots,
is next added (Fig. 10.20g). The king pin is in two parts, one part being a2 17 Rod and the other a 33" Rod gripped in the lon, itudinal
bore of a Coupling. Through the centre transverse bore of the Coupling is pushed a 14" Rod 37, on which is mounted a 37 Pulley
that forms one of the front wheels, Cranks 35 are fastencd on the ends of the 17 Rods of the king pin and their arms are lengthened
by 24" Strips, which are joined at their other ends by lock-nutted Boits 10 the tie-rod 34. The tie-rod s made from a 547 and a 24
Strip overlapped three holes, and to it the radius rod 32, which is 2 2° Slotted Strip, is attached by a Pivot Bolt, The steering column
isa6i” Rod 31 thatcarries at i wer ¢nd a Bush Wheel 32 (Fig. 10.20d). The Bush Wheel s fitted with two Boits spaced one hole
apart, and the slot 1n the Slots 15 fitteo over Rod 31 o that the end of the Strip enpgages between the two Bolts, The Slotted
Strip 15 held aganst the face ofthe Bush Wheel by a Spring Clip. he steering column s held in place by two §” Pinions and
is jourralled in & 1357 Strip bolted to the chassis 'see fig. 10.20b),

The rear wha are mounted in the bogie shown in Fig. 10.20e. The side members are compound girders, one made from two
i the other from 3 and a 44" Angle Girder. The girders are connecled with 647 compound girders made
§ pound girders being strengthencd with compound strips made from
3 are attached to the 64" compound girders, two of the Double
he front wheels ¢f the bogie are mounted on 33" Reds that
comprises 3 5° Red 22 and a 44" Red 23 joined by a Universal

Gear on 8" Rod 21, which 15 held in position by & Collar
24" Rods through holes in the Double Brackets 44
2ld in placc by Spring Chps.

ric Motor 26 is bolted to the chassis as shown
A Warm on the armature shaft of the Motor
* Sprocket on Rod 27 is connected by Chain

he chassis in the fourth holes from
tecth Gear fixed on 2 5° Rod 29 that
A Wheel Flange is bolted to a  Bush
ving member of the clutch.

in

his Pinion mg

e in the chasss

15 fastensa

an Rod 2 Wheel 17 that forms 1

The gear-box and the driven
member of the clutch are shown
in Figs. 10.20m and 10.20k. The
sides of the gear-box are 3" =14
Double Angie Strips, to each end
of which are bolted 14" Flat
Girders that provide bearings for
the layshaft. The gear-changing
mechanism 15 carried in two 17
Corner Brackets, the Bohs
holding one of the Corner
Brackety carrying also a 1" x1°
Angle a'rm:ke:, The Bolts of
the other Corner Bracket each
carry two spacing Washers on
their shanks. A Coupling 15
fixed Dy a Bolt to the side of the
gear-box, and in its centre plain
15 fastencd &
Fig. 10.20k) on which
ely a " Pinion,
The Pinion is retained in position
by a Spring Clip. The driving
shaft 10 is a 3" Rod that carries a
Compression Spring 15, an
Acroplane Collar fitted wath
Bolt and two Washers
th r-box, and a Collar, a
i n and a 4" Pinion inside
the gear-box arranged as shown
T riven shaft 18 also is a

cuthide

he d
3 Rod, and it carries a 3" Pinion,
a 3#* Pinion and a Collar
4* Pinian fastened on Rod 18 is arranged 0

Fig. 10.20d

Bearings for this Rod are provided by the 17 x 17 Angle Brackets and the rear ond

- B ', oum—
6 0vd000
o | IR I |

-

22/
24 23

of the gear-box, and the

o
the ena of Rod 10 projects about {” into its bore

(Cunlinhed on nexl page
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3" Pinions on the driviFg ang tdhriven ;hq\'ts. resper.-‘cli;e_lr_.
* Pinion on the layshaft with the $~ Pinions on the driving 2 ]
o : om a 35" Strip 4 bolted across a Double Arm Crank 8 (Fig. 10.20d).

The clutch is operated

by a foot pedal made fr

(Continsied from previous page)

The layshaft 13 (Fig. 10.20k) is a 4° Rod, and on it are fastened a Collar,
a 1" Pinion, a second Collar and a §" Pinion, arranged as shown in Fig. 10.20k,
The Rod carries also three spacing Washers, The special short Grub Screws
supplied with the Outfit should be used in the Pinions. The selector is a
Threaded Pin 16 fastened to the arm of a Crank 12, and it fits between the
3" Pinion and one of the Callars as shown in Fig. 10.20b. The Crank is fastened
on a 2" Rod 43 (Fig. 10.20d) on the end of which is a Double Arm Crank, The
driven member of the clutch 15 a 17 Pulley fitted with Rubber Ring, and the
Wheel Flange 9 is gripped between the Pulley and a Socket Coupling 12a.
The 17 Pulley normally is kept in frictional contact with Flanged Wheel 17
by the Compression Spring 15 (10.20k), the Boit in the Aeroplane Collar en-
gaging in the slot of the Socket Coupling. The gear-box is then bolted to the
chassis as shown in Fig. 10.20b.

The gear-changing lever 38 (Fig. 10.20b) is a 57 Rod held by Spring Clips in a
Double Bracket 40, which is lock-nutted to a 34" Strip 41, Rod 38 is fixed in a
Coupling 39 fastened on a 14" Rod, which passes through the side member of
the chassis, through an end plain transverse bore of a second Coupling bolted
to the chassis, and is held in place by a 4" fast Pulley. The 35" Strip 41 1s fitted
with an Angle Bracket at its other end, the Angle Bracket being lock-nutted
at 42 (Fig. 10.20d) to the Boss Bell Crank fastened on Rod 43,  Thearrange-
ment of the gears in the gear-box is as follows. Reverse drive is transmitted
through the §” Pinion on Rod 10 1o the §” Pinion on the layshaft through the
4" Pinion on Rod 14. The drive is then transmitted from the 4” Pinion on the
layshaft to the 3* Pinion on the driven shaft. ‘When ﬁrst_or bottom gear is
engaged the drive is transmitted through a 1.7:1 reduction gear, whr_ch is
obtained by meshing the 37 lﬂdli. Pinions on the layshaft with the " and
Second or top gear is a straight through drive obtained by meshing the
nd driven shafts.

The Double

Arm Crank is fastened on a 64" Rod journalled in the sides of the chassis, and to the

lower end of Strip 4 is lock

nutted to Crank 7 that is fastened on a 64" Rod

-nutted a 34" Strip.

in the end tapped holes of which are lock-nutted two

that engage in the narrow part of

The shaft 19 is a ©

5" Red joined by a Coupling,

Rod 21 by Universal Cou

Bearing.

The other end of the Strip is lock-
5 and is fitted with a Coupling.

1* Screwed Rods 6

the Socket Coupling 12a.

ompound rod made from a 45" and a

plings.

The chassis is completed by bolting two Boilers

with Ends to the side mem

bers to represent

fuel tanks, and two Channel Bearings to
form a tool box. The Cranked Bent
Strip 49 forms the attachment

for connecting the trailer
the lorry.

R
e
s

1o

A o .
5

and is connected to Rod 18 and
As only two Universal
Couplings are supplied with the Qutfit, it is necessary 10

build one up from a small Fork Piece and a Swivel

Fig. 10.20h

The driving cab should next be built and this part is
shown in Figs. 10,20a, 10.20f and also in the general view
of the model, Construction should be commenced with a
framework consisting of two 64" compound girders, each
one made from 53" and 24" Angle Girders and con-
nected by a 74" Angle Girder and a 7° compound strip

Fig. 10.20g

made from 51" Strips. The 74" Angle Girder is at the front of the cab and
10 it arg bolted two 24 Flat Girders, two 21° Strips and the radiator.
The latter is made from three 44" Strips bolted between a 35" Angle
Girder and a 31" compound girder. The frame so formed is filled in wath
two 28" %2} Flat Plates, and the complete unit is fastened to the 74"
Angle Girder by Angle Brackets attached to 3§ Angle Girders bolted
to the sides of the radiator.

The windscreen is made by joining two 44" Angle Girders with a
75" Fiat Girder and a 64" compound strip. A second 64" compound strip
is tonnected to the Flat Girder by two 54" %14 Flexible Plates and also
1o the upper 647 Strip by a 3" Strip, The frame so formed is attached to the
75" Angle Girder by Angle Brackets, and is sloped backwards as shown,
The two sides of the cab are identical and the various illustrations show
cicarly the details of their construction. Each door of the cab consists of
two 24" % 14" Flexible Plates overlapped two holes and edged round witk
Strips as shown. The doors are hinged to the side of the cab with
Hinges.

The back of the cab comprises three 24*x 24 and
two 34 x 24" Flexible Plates, arranged so that a space is
left for windows. The Flexible Plate forming the division
between the windows is strengthened with 24" 'Strips,
and a 65" compound strip that is bolted to one of the
74" Angle Girders of the sides of the cab is clamped by a
MNut and Washer 1o the other 74" Angle Girder, The
upper Flexible Plates of the back are bolted to this strip.
The driver's seat consists of four U-Section Curved
Plates, and the dash-bcard is made up of a 34"« 24" and a
25" 14" Flanged Plate. A 2° Strip is bolted to one of the
right-hand girders of the cab and forms the upper bearing
for the steering column. The roof of the cab comprises
three 44" x 24 Flat Plates edged round with Angle Girders
and a 63" compound strip. The windscreen wipear 47 and
the driving mirror 48 are then added.

(Continued on next
Fig. 10.20k page)
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51 The trailer is shown in Figs. 10.20n and 10.20p. The chassis is made up of two 184" Angle Girders 53 joined at

their rear ends by a 54" Strip and a 54" x §" Double Angle Strip. At their front also ends they are joined by a
54" % 4" Double Angle Strip, to which is bolted the Toothed Disc 52, the Bolts being 4" long and each carrying three
Washers on its shank for spacing purposes. The 184" Angle Girders are cross-braced with 124" Strips. Four Flat
Trunnions are bolted to the Angle Girders, the Bolts of the rear Flat Trunnions holding also 24" Strips that provide
bearings for the rear axle of the trailer.  Two compound girders, each made by bolting two 124 Angle Girders end
10 end, are bolted to the Flat Trunnicns, and on these the body of the trailer is built up. The side members of the
trailer are 244" Angle Girders connected at their rear ends by a 94" Angle Girder and at their front ends by a%
compound strip.  The platform consists of eight 124" 24" Strip Plates, which are supported at the centre of the
trailer by a%4” Strip and strengthened with 547 Strips. The sides of the platform are FlatGirders, and each end consists
of Strips. The platform can now be bolted to the chassis ready to receive the mudguards, which consist of 58 %1y
Flexible Plates. The rear wheel axle 54 is an 8% Rod that is held in its bearings by Spring Clips, and carries at sach
end a 27 Pulley fitted with a Rubber Tyre,

The front wheel assembly consists of a Flanged Disc 51, to the centre of which is bolted a Bush Wheel. A 24" x1”

£ 40500 Doul?le Anglnf Strip and two 74" Strips 50 are bolted to the other side of the Flanged Disc, the Double Angle Strip

forming bearings for the front wheel axle 55, which is an 8° Rod. A 2" Rod is held in the boss of the Bush Wheel

and a Ball Casing is placed in the Toothed Disc. The 2° Rod is passed through the Toothed Dise and is held in place
by a 17 Pulley,

The trailer is fitted with a rearlight and number plate unit, which is made by bolting a 1% loose Pulley to a Girder

(Continued [rom previous page)
Bracker,
The platform body can be seen in detail in Fig. 10.20h and also in the general view of the model,  Each side of the base comprises The trailer is attached to the lorry by passing the 14 Rod held by Spring Clips in the end holes of the Strips 50
two 34" compound girders, which are bolted flange to flange and are each made from a 244" and a 124" Angle Girder overlapped through the holes in the Cranked Bent Strip 49, and fixing it in place by Spring Clips b

six holes. These are connected at each end by a 94~ Angle Girder and by three other 9% Angle Girders to which the Flat Girders 45
are bolted. The 34” girders are also connected by two 94" Strips and are cross-braced with 124" Strips as shown. The floor is filled
by 12—124" % 24" Strip Plates, and the sides are extended upward by Strips.  The mudguards are 54" % 14" Flexible Plates bolted in
the positions shown. The body is attached to the chassis by bolting Flat Girders 45 to the Angle Girders of the chassis. This completes
the construction of the lorry,

Fig. 10.20m Fig. 10.20p
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108 : MECCANO PARTS

‘D oC 000 O,
Perfo tdss i
rated Strips =
No. . Do Gt
=% z_ 2 .3'_-. - L] S 62 62° No. 5 9|SG No.
16 73" Py n . { . ., . Braced Girders
Bog | ¥ B e i . Sorins @ Co mooae | e gy o
5w al- e Ta . Pinian Wheels, 1° diam., 1" face —=) 623, Threaded Cranks 8. 3 . 996, 74
a 43 SO B3 R R T NS 62b. Doutle Arm Cranks %8 A . 100" siv )
s 9 80 8 2 ¥ 25b. - - g8 L. e = 55 0 5 B\ 99, 1247 W 1002 43 .
0 000 26. v " F TR 44 48 45 Urm (;dﬁﬁ @m : ’
b4 v ;. A A3 m L @
ge 260, (X g M 44, Cranked Bent Strips 63 63 63" 630
— Angle Girde 5: AT :2- Double ,, 63. Couplings 3 101 102
L 4 o = Double Angie Strips, 2: x:ll . 63a. Octagonal Couplings 101.  Healds, for looms
& i o a7 " " . if .-.1?' 63b. Strip Couplings 102.  Single Bent Strips
g"‘ 9i" g 27A 0 a8 :: :- " 1{-}{{ 63c. Threaded Couplings s
b 74" 9, 378 48, v a2t ool b C
9% 53" oo, Gear Wheels 48b. ‘" " A 35 :-' @ o: £ o £
27. 50 teelh, to gear with £° pinion e, " “ ' 2 g
7 3 - - - ong | A !
tos : e % noouou FouGRems &a - 6 Drgsted Somes A D
:? F)fal Brackets TR f= :g—': 18%5 -1-,;' i
1 Reibie Bedan G @ 50a. Eye Picces, with boss , 1034, e
1;; T S 28 29 _— “ 67
12¢. Obtuse Angle Br\c-&cls g %g Contrate Wheels, 137 dizm, : EETE g%' Woeights, 50 grammes 104
' i " " €8, Woodscrews, §° 108 Shutties, (oF ioems
p——— A H R L) 69. Set Screws 105. Reed Hooks, for looms
Axle Rods i il 69a. Grub Screws, 57
13, 134" [ ! - we g e 53 x}l-. €9b. .. 2 % 2 :
134 8 16 ¥ 52a. Flat Plates., 537 x 33" 69¢ .
A " 2. 2¢ 53. Flanged Plates, 3;' :" T 106 106*
" )3 I t6b. 3 '%f‘ﬁ; 53a. Flat Plates, 41"x2;
:I|§ ‘E‘v | :ll'.l'. 2™ i & ¥ :llgg Waood Rollers
a. :‘ . 14 " a. Sand Rollers
Bhw £ Ak 97 30. B{?@ 'f‘;efﬂu, 2 10%30 107, Tables for designing machines
30a. “ i 5‘, 16 ., 1Can only be 7
I 300 v 14,48 ,, (used together 54a. Flanged Sector Plates, 44" long 70, Flat Piates, 5#'3(22;' a L D o
19g. Crank Handles, 347 with Erinoid grip 7 IR LIV L F ©g 06.9
1%h. ., TR e 73. 3 Ll OB o i o P =]
19, .. 35 without . Goce—"5—=o00) ;'.'?a Triangular Plates, '3;» oL oc;: c“o[]oo
' 32 55. Perforat \ . .ﬁ— =g
O Ty 22 rforated Strips, slcttrd 57 IanR ] 109
@ 3 Warris " long 80* 108.  Architraves
2!01 78 14 Screw&d Rods 109. Face Plates, 24" diam,
C:)-—G'-'-. " A o
9 = oo L R ¥
;33< E’?"Ihf’f‘-i‘?\j'hdiam.. with set-screws 34° 7%, 6" 1 3 3' 1o
. Flanged Wheels, 11 diam. 34, Spanners 57 57~ 80. 5" 82, 1° 10 o
20b. = . 4 A 34b. Box Spanners g;' Haosks 80a. 3§ :135. EACR Slfl.ps. 3% long
4 .. Scientif 1. olts, 37 111: Bolts, #
ﬁ E;b " Loaded :Lzr‘__l: Ma. Y 2 ! 111d. ‘. 1i
. w Loaded, Small [=Ted
45 Spking ilas 35 ra—_— gza Sé Curved Strips, 107 radius = -\_‘*ﬂ
355, g . o gf &0 _& @ :: P L cranked, 14" radius N R T
36. Screwdrivers B9b. 4" Curved Strips, cranked, 44" |.l3
) —— I"ull_nﬁ Wheels gg?’. " Fxl'a‘{nng 58" 90. ;aldl%( 8 to é:ur(e = 113 Girder Frames
. & GlEm, Wil it 5 ig ;oec-a . " 237
loc &% v cin re boss &se: crew 2?_ h.u'“‘ ‘and Bolts, )" ... box of 12 ggz é%llllrnqogd:m Lengrh 90a. 24" dr‘\:r‘d Tr:[“ cr';,,i:'yf“ %
%2;. 3]» o T e Y gnx of 53 835, Hooks for csrp::gf%rgfgrmg Cord 11" radius, 4 1o circle
! - 3T " % Py 0 —
n o1 o 3 ke e s lle*
a., 47 .. T o e e 4 o " ... b ! - 114 inges .
223, 17 .. without :: ” and: grubsscrevy 3:2. Washers ™ p?(:%rr 531 @ AL s 113, Threagec Pins
e Il 4 - o4 - e, (T P
1 anks of Lar 59. Collars, with = 958 - TI CON TLLL.
th grub-screws 94, Sprocket Chain, per 40° length 117.  Steel Balls, §7 diam.
- gga v Wheels, '13 teeth, 2 diam.
- L " - o e
24, Bush Wheels 4. Prosoller 81 is 9%b. . g i ;3 " 118, Hub Discs,
F peller Blades 6. Windmill Sails 9%. ., T T s L
96a. R S

Ask your dealer for 2 copy of the latest Meccans Parts price fist.



120 120* 120°
No.

120. Buffers 120a. Spring Buffers
120b. Comprm:m Springs

S D

121, Train Couplings
122, Miniature Loaded Sacks

NIy

123 125
123. Cone FPulleys .
124, Reversed Angle Brackets, ;_

125, " " "
“Firera- o 0 o
Nel) QoD
° o
126 126*

126a. Flat Trunnions

12

127. Simple Bell Cranks
128. Boss Bell Cranks

129. Rack Segments, 3" diam,

126. Trunnions

130.

131. Dredger Buckets
132.  Flywheels, 23" diam.

133
133. Corner Brackets, 1}
133a. " "

134
134. Crank Shafts, 1 stroke
135. Theodolite Protractors

136. Hanarail Supports
1362. Handrail Couplings
137. Wheel Flanges

g &

138 138+

Ne.
138. Ships’ Funnels
+138a-z. W Raked

139. Flanged Brackets ri f;t)

139 "

140

140.  Universal prlinfs
141.  Wire Lines (for clock weights)

142

142. Rubber Rings (to fit 3" diam. rims)
142a. Motor Tyres (to fit 27 diam, rims)
142, ., ., w 3 "

142 ., w 1° "

142, ., ., L "

143, Circular Girders, 54" diam.

» 146
145.  Circular Strips, 74" diam. overall
1 . Plates, 2, "

147 & 148
147. Pawls, with Pivot Bolt and Nuts
147a. Pawls
147b. Pivot Bolts with 2 Nuts
14‘.-':. Pawls without boss
Ratchet Wheels

ﬁazﬂ

149, Col!ectmg Shoes for Electric Locos
150. Crane Grabs

MECCANO PARTS

O

No. 151
151.  Pulley Blocks, Slng!e Sheave

152, " w Two
153. = w Three ,
154*& 154
154a. Corner Angle Brackets,
(right-hand)
154b. Corner Angle Brackets, §"
('{eft-hand)
155. ubber Rings (for 17 Pulleys) Black
155a. " " " White
156. Pointers (with boss), 24" overall

15‘.]‘r Fans 27 diam,
153& Slgnal Arms, Home
1586, , w Distant

160. Channel Bearings, 14" x1"x {"
161.  Girder Brackets, 2" x17x {*

?f%

162. Boilers, complete, with ends
162a. W Ends

162b. w _ without ends

163, Sleeve Pieces

164, Chimney Adaptors

K e

165 166
165, Swivel Bearings
166, End "

167
167. Geared Roller Bearings
167a. Roller Races, geared, 192 teeth
167b. Ring Frames for Rollers
167c. Pinions for Roller Bearings (16 teeth)

No.
168.

168a.

169,

170.
1m.

172
173,

175.

176.

183
184a.
184b.

Ball Bearings, 47 diam,

«w Races, flanged discs

w _w, toothed

w Casings, complate with balls

170

Eccentrics, }” throw
Socket Couplings

W)
m O

Pendulum Connections
Rail Adaptors

Grease Cups
qE——TT)

Flexible Coupling Units

U

Anchoring Springs for Cord

179

181 182
Shafting Standards, ls.ar:j?
Rod Sockets

Toothed Gear Rings, 34" diam,
Bobbins

Insulating Bushes

Insulating Washers

Lamp Holders | 184c. é-wolt Lamps
2 -volt Lamps | 184d. 10 ,, ..
& 184e. 20 ,, .

MNe.

135 Steermg Wheels, 1! diam.
Dnvmg Bmds. 2}' (L;ght)

1
}322- " " 10'

. " w 10" (Hea
186d. " w 157 g W )

Flexible Plates, 191, 4" xli
188. 2*.;(1*- 192. 54"x2
189. Si x1 Strip Plates.
190. 2 xl} 196, 94" =24
190a. 34" x2 197. 124" % 24",

198

199
198, Hinged Flat Plates, 44" %2
199 CurvedPlates, U- Secﬂgn 2 jx?.&'x &
" 24" % 24", TH#” radius

o,

. amps wnth Flex (34 volu}
202, Angle Brackets (for Headlamps)
203. Headlamps
203a. Headlamp Rims

203b. s Bodies
204, = Nuts
205, o Glasses

206, Lampshades

207. Lamp Bases

207a. Lamp with Standard and Flex
208. Battery Tags and Studs

208a. Washers for Battery Studs
210.  Muts for Battery Studs

211a. Helical Gear §* {Cmontyac
211b. w o 137 | used together
@ 212 e 2|3

212. Rod and Strip Connectors
213. Rod Connectors

e )

215 214
214,  Semi-Circular Plates 24"
215. Formed Slotted Strips 3*

16,  Cylinders, 24°

&3 D

217A 2178
217a. Discs, 14" | 217b. Discs ¥
219, Wheel Discs

t The series includes 26 Funnels in the correct designs and colours of leading shipping companies.




I'-'IORNBY SCALE MODEL OF
i L4 & :-
MIGHTY LM.S.R.WORLD
RECORD-BREAKER

"‘ FITTED WITH 20-VOLT
AUTO-REVERSING MOTOR

Four hundred miles non-stop from Glasgow to
o London at an average of 70 m.p.h., with 2 260-ton load !
= This remarkable feat was performed by L.M.S.R. Locomotive
¢ Princess Elizabeth ™ in charge of Driver T. ). Clarke, and it set up
a world record.
Think of the thrill of owning a model of such an engin: ; ngemecuy a'perfect
reproduction in miniature, but one having the same qualities of power, speed and
efficiency ! This is now made possible by the latest product of Meccano Limited—the
magnificent Hornby scale model locomotive * Princess Elizabeth” illustrated above,
driven by a 20-volt electric motor, and fitted with the Hornby Remote Control.
Playing the great game of railways with any of the world-famous Hornby Trains is
fine fun. The performance and durability of the Hornby Electric Trains place them in
a class entirely their own, while Hornby Clockwork Trains are the longest-running
spring-driven locomotives in the world.
Ask your dealer for the latest complete ‘catalogue of Hornby Trains, Rolling
Stock and Accessories.
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