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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 Books ®f Instructions the fun is
not over, it is just beginning. MNow 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 Outfits, ranging from No. O to Ne. 10.  Each Qutfit
can be converted into the next larger by the purchase of an Accessory Outfit.  Thus Meccano
No. O Qutfit can be converted into No. 1 Outfit by adding to it a No., Oa Accessory Qutfit.
No. 1a Outfit would then convert it into a No. 2 and so on. In this way, no matter with
which Qutfit 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.

THE ‘MECCANO MAGAZINE"

The '* Meccano Magazine "' is published specially for Meccano boys. Every month it
describes and illustrates new Meccano models for Outfits of all sizes, and deals with sug-
gestions 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, Bridges, Cranes and
Aeroplanes, and special sections dealing with the latest Engineering, Aviation, Motoring
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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 particulars. Supplies of the
Magazine are very limited owing to the paper shortage.

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 a Book of Instructions.
Il ever you are in any difficulty with your models, or if you want advice on anything con-
nected 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 personally by one of our
staff of experienced experts, .

Whatever your problem may be, write to us about it. Do not hesitate. We shall
be delighted to help you in any way possible.




IMPORTANT

Most of the models shown in this Book are fitted with either E120 (non-reversing) or E20B (reversing) type Electric Motors. The E120 Motor is no longer available, and the

E20B has been replaced by an improved reversing Motor known as the E20R.

In many cases the Motors shown in the models can be easily replaced by the E20R, but in some models modifications will be required to allow the new Motor to be fitted.
When the E20R Motor is used, the external reversing gearing shown in some models will not be necessary. The following notes will be helpful:—

MODEL No. 10.5 SPORTS CAR

To use the E20R Electric Motor, it is necessary to re-design the engine unit to provide sufficient
space to accommodate the Motor.

MODEL No. 10.6 PITHEAD GEAR

When the E20R Motor is used in place of the E120 type, the drive from the Motor is taken
through suitable reduction gearing to the winding drum, and the reversing lever of the Motor is
used to control the movements of the cages.

MODEL No. 10.15 TRACTION ENGINE

When the E20R Electric Motor is used, it is necessary to extend the Motor sideplates by means
of Strips or Girders bolted to them to provide bearings for the Rod carrying the Contrate 22
(Fig. 10.15a).

MODEL No. 10.20 TRANSPORT LORRY AND TRAILER
As the E20R Motor is rather larger than the E120 Motor shown in this model, the front portion

of the chassis and the arrangement of the drive to the clutch will require madification when the
E20R Motor is used.

It should be noted that the No. 10 Meccano Outfit does not contain a motor of any kind.

Since the model pages in this Book were printed the names and catalogue numbers of some Meccano partsmentioned in the text and Parts Required Lists have been changed. The parts concerned are as follows:—

Old Name. Old Part No. New Name. New Part No.
Flat Bracket 10 Fishplate 10
Disc 137 217a WheelDisc,13" dia. withoutboss ~ 24a
Disc 3" 217b Washer 3~ 38d
Cranked Bent Strip b4 Bent Strip, Stepped 44
Eye Piece, with boss 50a Slide Piece 50
Architrave 108 Corner Gusset 108

The undermentioned Parts have been re-numbered

Old Part No. New Part No.

S54a 54 Eccentric, 1" throw

Flanged Sector Plate, 41" long

Old Part No.

Old Name. Old Part No. New Name. New Part No.
Simple Bell Crank 127 Bell Crank 127
Boss Bell Crank 128 Bell Crank, with boss 128
Ring Frame, for Roller 167b Flanged Réng. 93" dia. 167b
Ball Casing 168c Ball Cage 168c
Wheel Disc 219 Conical Disc, 13" dia. 187a
New Part No. Old Part No. New Part No.
130a Rubber Ring, for 17 Pulley 155a 155

The Meccano Plates (Flanged, Flat, Curved, etc.) are shown in the models in this Book with white cross lines. On the new Meccano Plates these lines are omitted.




Examples of MECCANO Standard Mechanisms

Here are a few simple and interesting movements showing how easily real mechanisms can be reprodced with Meccano

USEFUL BAND BRAKE

S.M.111.  The brake lever
consists of a 34” Strip 1, pivotally
attached at a suitable point on the
frame of the model, to be fitted,
by means of a lock-nutted §”
Bolt 2. The driven shaft 4 is
fitted at one end with a 1" fast
Pulley 3 round which a short
length of Cord is passed. The
two ends of this Cord are secured
to the brake lever at the paints
shown in the illustration.

If increased braking effect is
desired a larger Pulley may be
used in place of the 1 fast
Pulley 3, the brake lever 1
being attached in a lower position
if necessary,  Alternatively a
weight can be hung from the end
of the brake lever.

BUILT-UP ROLLER BEARING

S.M.136, The
spider frame is built up
from Double Bent
Strips 1 connected to-
gether by two Double
Brackets 2. The four
wheels used are repre-
sented by &7 loose
Pulleys journalled on
Pivot Bolts secured to
the outer ends of the
four arms of the frame.
Four Washers, two on
each side of the Pulleys
are passed on to the
shank of each of the
Pivot Bolts that are
attached to the Double
Brackets 2, In the case
of the other two Pivot
Boits, two Washers are
placed against the ex-
ternal side only of the
Pulley,

SIMPLE STEERING GEAR

S.M.162 The simple steering above will be
found suitable for most small model vehicles.

In this example the two front wheels are
mounted on separate stub axles that are
secured to each end of 2 rigid front axle. The base
of the chassis consists of two long Angle Girders
connected together at the front end by a 3}*
Angle Girder and filled in along their length by
means of 54" x 34" Flat Plates.

The front axle, a 34" x 4 Double Angle Strip,
is pivotally mounted at its centre on a Bush Wheel
and short Red. It is fitted, 3* from each end, with
a 4"x 1" Angle Bracket, this forming the inner
bearing for its respective stub axle. The outer
bearing for the axle consists of the upturned lug of
the Double Angle Strip. One end of this latter part
is fitted with a pivotally attached 44" Strip, by
means of which the front axle is linked up to a
Crank fixed to the steering column.

SAFETY CATCH FOR CRANE WINDING GEAR

5.M.125. The Com-
pression Spring 3 is mounted
on the Crank Handle 1
between the Collar 4 and a
Washer, and normally holds
the Collar 2 against the inner
side of the plate. The Collar 2
is fitted with a 2" Bolt, and if
the Crank Handle commences
to rotate, the head of this Bolt
strikes against the stop 5 and
prevents further movement,

5.M.112. This mechanism is a form of band brake in which the lever1
can be held in any position by means of the quadrant 2. In this way varying
pressures can be applied to the Pulley forming the brake drum.

One end of the brake Cord is attached to a 1"x 4" Angle Bracket
bolted in a suitable position on the model. After passing round the 1
fast Pulley forming the brake drum the cord is secured at the next to
bottom hole of a 3" Strip 1. This Strip forms the brake lever, and it is
secured to the frame of the model by a lock-nutted Bolt.




This Model can be built with MECCANO No. 10 Outfit (or No. 9 and No. 9a Outfits) 3

10.1 FARM TRACTOR AND IMPLEMENTS

required

22 of No., 1 5 of No, 9d 1 of No, 22 4 of No. 52a 2 of No.103e 2 of No.146
6 ., 1a 2., , % 3., ., 24 4 , ., 53 4 ., . 103f 2, . 160
3., . 1|1, ., o 2 , 25 3., . 5% 3, ., 103h 6 ., . 162 The side members of the chassis of the tractor each
33, . 2 9, . 10 2 . . 26 1 . , B5ba 2 . . 103k 2 ., . 163 consist of two U-section girders, built up by joining two
5., . 2a 6 . . N (I 2(?3 21 . . 59 4, . 109 2 ., . 164 184" Angle Girders by Flat Girders. The side memkers
? » o » i ?% nw 1% :|1 oo %:a % noo» E%b 1 noon era % v ::?;b are joined at their ends by two 64" girders, each com-
42 :: ’, 5 O 13:, 1 T ?_E) 7 :, ,: 63 14 :, I, 1M11¢ 8 ,: : 189 prising a 55" and a 2" Angle Girder overlapped two holes,
4 .. 6 2 , : 14 1 : , 31 4, . 70 1 . . 115 4 ., .19 The engine unit, which is shown separately in Fig.
1 . » 6a 5, , 15 1 . » 32 1 . . 80a 2., ., 118 2 » 150a 10.1c is next mounted on the chassis, The sides of the
S A 2, , 15|22, . 35 4 ., . 8 3., .124 1. . 192 unit are each constructed by joining the ends of two 74"
g [T ga l » o ng gga noon %;a % » o gga g R 1%2 ; »oom 13? Angle Girders by 34" Angle Girders, and are fastened
L » o o AL moon o together by 44" Angle Girders. The E120 Motor 9, is
ﬁ , : SE i j: : 1?6 1? :’ :‘ 32 : ’: : .]gg 18 , ’ 1%22 1% ” " ;33 bolted inside the engine unit by its flanges, and on its
1 . 9 3. . 18a 1. . 48 4, , 103 3, . 142b 1 . . 216 armature shaft is locked a 4" Pinion. This Pinion meshes
8., , 9a 2 ., . 18b 1., . 48c 4 , ., 103b 2 ., . 143 1 E120Electric with a 57-teeth Gear on a compound rod 10 that consists
4, ., 9b 6 . , 19b 3, ., 48d 2 . . 103c 2, ., 145 Motor ofa4t”and a 14" Rod joined by a Coupling, and is
34 0w % 1., . 192 2., 4, 32 2, 103

(Continued on next page)



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

Fig. 1010

(Comtinued from previous page)

journalled in one side plate of the Mator 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 threugh a §” Pinion and a third 57-teeth Gear to a 64"
Rod 12, which ic 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 44" Strip overlapped seven holes, and by a 647
compound girder made up with a 54" and a 24" Angle Girder overlapped
three holes,

A }” Sprocket Wheel on the Rod 12 is connected by Sprocket Chain
to a 17 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 124"
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" x 24" and four 54" x 14"
Flexible Flates, around the rim of a Ring Frame, A 6" Circular Flate is
fastened in the centre of the Ring Frame by eight 94" Strips and to each

side of it is bolted a Face Plate. When the wheels are fixed in position on the
axle, Boiler Ends are fitted over the outer Face Plates to form hub caps as
shown in Fig. 10.1f.

The radiator consists of a 54" x 34" and a 44" x 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 balting a 54" Flat Girder across the ends of two 124" %
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 edges 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 54" Angle Girders and Angle Brackets. The two 54" Angle
Girders are joined by a 54" x 34" Flat Plate 16 (Fig. 10.1b), to the lower edge of
which a 547 Flat Girder is fastened by Obtuse Angle Brackets.  Three 1" 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
33" 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 8" Rod locked in the boss of the Rod Socket passes
through the end 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. 10.11),

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 lock-nutted Bolt 20 to the front wheel tie 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, each of which is bolted to the end of a
U-section girder comprising two 94" 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 a 14" x §" Double Angle Strip 5. The cotter pin is a 2" Rod and serves to couple the
implements to the tractor.

(Continued on next page)



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

(Continued from previous puge)

The potato reaper is constructed by fastening two 357~ 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 34" = 24" Flanged
Plates are bolted across the Flanged Plates 21 and their upper flanges
are joined by three 54" Strips. A 3" Pulley 26 is fastened to one of
the 547 Strips by a Double Bent Strip.

The forward sides of the two latter Flanged Plates are also joined
by a 54" > 4" Double Angle Strip, to which two 125" Angle Gird
fastened by Angle Brackets as shown in Fig, 10.1e.  The forward ends
of the Angle Girders are joined by a Flat Trunnion, which also serves as

rsare

part of the coupling unit.

Each wheel of the reaper consists of a Circular Strip 27, arcund
which a 124" and two 94" Flat Girders bent to shape, are fixed by
Angle Brackets. A 37 Pulley 1s 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 a 4" and a 5" Rod jeined by a Coupling. The red 14 carries
a 50-teeth Gear, which meshes with a 3" Pinion on a 64" Rod 23

journalled in the same Flanged Plates as the rod 24, A 4" x 1" Pinion on the 64" Rod 23
meshes with a $” 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 overlappzd 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 54" 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" % 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 4}" « }” Double Angle Strip. The Double Angle
Strip is pivoted on a 5" Rod journalled in the forward ends of the
two 124" U-section girders (Fig. 10.1d), and it slides between 54"
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 54" 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 lever.

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 243" U-section girder carrying the prongs.
The 14" Strip is also supported 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 a 44 Rod, which is journalled in the
end flange of one of the 54" x 24" Flanged Plates and in an Angle
Bracket held by Bolt 6.

Fig. 10.1g



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

10.2 AUTOMATIC SHIP-COALER

3 of No. Of 1 of No. 31 2 of No. 95
1. . 10 2., . 32 4 , _., 96
38, , 12 16 ., ., 35 2, 96a
2., ., 12a | 408, . 37 6 , 11
6 , ,» 12b |16 , , 3/a 4 ., ,111a
8, , 12 |71 , . 38 1. » 1M
2., , 13 2, 40 P n ¢ 11;
. 4, ., 13a 1 . 44 L
Parts required 40" 1 1 " 46 1 . 71206
22 of No. 1 5, , 15 4 , , 48 2, 126
4 . . 1a 1, ., 15b 1 . 48a 1 ., » 126a
6 , . 1b 6 , , 16 2, , 48b 2., 133
6 . . 2 4 , 16a 2 48¢ 2, 136
4, . 2a 2, , 16b 4 52 2, . 155
18 ., . 3 4, . 17 6 52a 1, . 162a
11 4 2, ., 18a 4 , , 53 2, ., 164
40 w 2 1. . 18b 1 ., . 542 1, » 167b
6 . 6 3., . 20 2, ., 55 1 . . 170
4, . 6a 2, ., 20a |20, . 59 2, ", 179
8, . 7 4 , 20b 1 . . 62 2, . 188
6 7a 7 . 22 8, ., 63 2, ., 1%0a
10 . B8 3, , 22 4, 70 1 . 1%
4 , , Bb 4 ., . 23 2 72 6 , . 197
12 9 2, . 23 4, 76 4 , , N2
8 Sa 1. 26 2, 77 2, 213
1 9b 1 . 26b 4 89 2, . 214
4 . 9 |2 27a 4, §9a 1 E120 Elec-
4 . 9d |1 29 2 . . 94 tric Motar.

Fig. 10.2b

Floating ship-coalers of the type represented by this model form part
of the equipment of many large ports for coaling liners and cargo boats.
The coaler 13 moored to the side of the ship to be coaled. and by means of
its grab, it lifts coal from abarge and deposits it into 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. When the truck reaches the
chute, 115 bottom fzlls away and allows the coal to drop into the hold of
the ship.

In the Meccane model all the movements are controlled by an autormatic
gear-box, and if the model 1s built carefully and properly adjusted it will
operate without attention for long periods.

b

The base of the madel 1s constructed as shown in the main illustration
and Fig. 10.2d, and to the centre of it a Ring Frame 1s fastened by §° Bolts.
Four 7§ Angle Girders are bolted to the Ring Frame and to each corner
of the square so formed s fastened a 244" Angle Girder. These 244" Angle
Girders are braced by shorter Angle Girders and Strips arranged as shown,
and they are extended upwards by four 124" Angle Girders, which are
jained at their upper ends by 25" Angle Girders (Eig. 10.2f).

(Continued on next page)
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Qutfit (or No. 9 and No. 9a Outffits)

(Continued from previous page)

. 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" Angle 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. 10.2f,

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 madel. The funnelled chute at the outer end of the arm consists of 54" Curved Strips joined by 24" and 37 Strips.  The truck itself, shown in
Fig.10.22, is built up from two 34" % 24” Flexible Plates and two Semi-Circular Plates, and it is provided with four §” Flanged Wheels that run along
the lower 244 compound girders. The floor of the truck is hinged at 28, and to it are fastened the 4" 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 bolted to the base of the model, and on its shaft is fixed a Worm that meshes with a 17 Gear on a 24" Rod jour-
nalled in Trunnions bolted 1o one of the Motar side plates, The 24" Rad carries also a 3™ Sprocket Wheel, which is connected by Sprocket
Chain to a 2" 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 4" x 1" Pinion 22 or a 4" x 2" Pinion 23 on the 64" Rod20. The position of the sliding shaft 20 is governed by an Eccentric
21, which is held on a 2* Rod that carries alse 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 a 57-teeth Gear 25, which is free on its supporting 5" Rod but is pressed by a Compression Spring against a 14"
Flanged Wheel. Twe 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 are connected by lengths of Sprocket Chain 16 to two more 17 Sprockets seen at the front of the truck arm in Fig. 10.2a.
The two lengths of Sprocket Chain 16 pass through, and are secured to two 27
Slotted Strips bolted to the front of the truck. The model will operate with
anly ene of the Sprocket Chains 16, and if two are used an additional 3ft. of
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 3" Contrate on the shaft 24,

The grab carriage and the grab are shown separately in Fig. 10.2e. The
frame of the grab carriage consists of two 34"x 4" Double Angle Strips
joined at each end by a 1” Triangular Plate, Two 171" Angle Brackets 9 and
10 also are 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 34"
Strip lock-nutted to the side of the carriage and is weighted at its upper end
by two 14" Flanged Wheels and two 17 Pulleys. The wheels 32 of the carriage
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Fig. 10.2¢

Fig. 10.2d

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 17 Triangular Plate at
the rear end of the carriage, and is taken over
17 loose Pulley 14 around the 17 Pulley 15 and
then tied to the back of the truck. This Cord
must be long enough to reach from the truck
to the carriage when both are at the outer limit
of their travel,

The Cords 1 are tied to the 34" Strip 2 at
the end of the top runway, and then are taken
over the " loose Pulleys 3, around the 27 Pulleys
an the grab, over the outer 17 loose Puileys 4,
and finally re-tied to 34" Strip 2. The Cords
must both be exactly the same length, otherwise
the grab will tilt when hoisted, The Cords
should be just long encugh to allow the grab
(when open) to clear the chute on its way up and
down. The 2* Pulleys on the grab do not revolve.

The centre Cord 5 controls the opening and
clasing of the grab. It is tied to the centre hole
of 34" Strip 2, taken over 4* Pulley & (Fig. 10.2b)
on the weighted lever 33, over " 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 9, it pulls the centre
Cord and causes the grab to shut. When the
carriage reaches the end of the rails the weighted
lever is pushed over against the other 17x3"
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 Red 12, thus causing the grab to close.

Fig. 10.2f



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

10.3 OVERTYPE STATIONARY ENGINE AND BOILER

Parts required | 9 of No. 9 4 of No.12a | 2 of No.17 1 of No. 28 2 of No. 50a 2 of No, 72 2 of No.%a | 2 of No.114 1of No. 143 1 of No.168a |11 of No.197
Sof No. 1a (8 ,, . %a| 2, ., 1203, , 18a| 376, ., 37 4, . 52| 1 . . B 4, 103 2 . 115 2, o, Méa| 1, ,168bf 5 7,
6, » 2 6 » » 9|11, , 12| 4, , 18|33 , , 37a| 4, , S3a| 1, ., 82 2, 103 |2 . . 116 2., L1114/ 2, ,179

w om 2a |4, . 9| 4., ., 13al|4 ., . 19|22, ., 38 (21, , 59 (10, , 9 2 ,103d (2 . . 118 S, .162a| 9 , ,188

55 & g8 , , 9| 3, ., 15 3, , 206 2, , 45 2., ., 62 2, ., %a| 2., ,103% |2, ,130 |3, 16210 , , 189 1 E120 Elec-

w o 4 02, ., 9l 1, , 1|5, . 22 2., 4| 4., ., 62b| 2., . 94 2., .09 |4, 133 2, . 163 4 , , 190a

w ow 5 12, . 9 4, ., 16 |4, , 24 1, . 48 7 w4 63 1, » 9a | 4, .1 4, , 136 |3 ., , 164 S, 1N tric Motor,

w o Ba |6 , . 10 4, ., 16a| 2 , . 26 2., . 48| 2, ., 64 2., ., 9% 2., .1mal1 ., .13%a |1, ,165 |15, , 192

W . Ba 25 , ., 12 1., , 1b|2, , 27a| 2 ., ., 48| 2 ., , 70 1, ., 9% |11, ,1Mclt, ,137 |2, ,167b]| 2, ,19

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 4}~ Angle Girders, are bolted at their lower ends to 94" Angle Girders and 7° :or:\pound 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
Sg' Flat C}irderéjmd 95" Strips. The sides of this frame are then filled in with 94" x 24* Strip Plates and 54" x 24" Flexible Plates as
shownin Fig. 10.3c.

The domed top of the fire-box is formed by four 124" x 24" Strip Plates and two 54" x 14" Flexible Plates. The firing door consists
of two 54" > 34" Flat Plates overlapped four holes, and to its centre is bolted a Toothed 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 forward end of the fire-box is filled in with two 547 % 34", two 44" x 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. The boiler is constructed from seven
124" Strip Plates and seven 54" x 24" Flexible Plates, which are bolted together as shown, and shaped at the forward end
by a Circular Girder, ang at the rear end by the Hub Disc already mentioned. The front of the boiler is covered by a second Hub

;" Bolts. The boiler inspection door consists of a Flanged Disc

Disc, which is secured to the flange of the Circular Girder by
that is fastened to the Hub Disc by four
Bolts. The Bolts hold also two 35" Strips,
to the ends of which are fastened
Couplings (Fig. 10.3¢) to represent the
hinges of the inspection door.

A compound girder is bolted under-
neath the boiler and at the forward end it
is 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 4" Bolts 20 at the top
of the chimney carry between them a
14" % 4" Double Angle Strip, through the ) S i i

centre hole of which a 34" Rod is . g £ 1 | — P —
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” % 24" Flat Flateand the centre hale
of a Double Bent Strip bolted to the
Flat Plate (Fig. 10.3a). The two
44" % 24" Flat Plates are braced across
by two 53" Strips, and are fastened to
the boiler by Obtuse Angle Brackets.

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

Fig. 10.3a.
18 (Continued om mext page) .
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Fig. 10.3b

(Continued from previous page)

Angle Brackets to form a box-girder, which is fitted with a Crank as shown in Fig. 10.3a,  The crank-pin is a1 Rod locked in the bosses
of the two Cranks, The Rods 14 and 15 are held in the bosses of Double Arm Cranks bolted to 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 overlapped 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 in a §* Flanged Wheel pressed on the end of a Sleeve
Piece bolted to the boiler to represent the water feed pump. The water pipes leadmé to the pump consist of a 2° Rod and a 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 crankshaft, 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 Rod 14 is con-
nected by Sprocket Chain to a 1" 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 3" 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 on the 2* Rod 11, which is driven by a 57-teeth Gear and the pinion on the driving shaft of the Motor,

The cylinder is constructed from six 53* x 14" Flexible 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 boiler. The rear cover of the cylinder is a Circular Plate, and it is held in place by
a 34" x §" Double Angle Strip bolted across the Plate and fastened inside the cylinder by the Bolts 5.

The front cylinder cover is a Circular Plate, 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 54" x 14" Flexible Plates as shown in Fig. 10.3c.  Two of the 54" Strips
form the slides for a crosshead consisting of two Eye Pieces fastened by Threaded Pins to a Coupling. A large Fork Piece 6 locked on

the end of a compound 94" rod, is connected pivotally to the Coupling by passing a 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 14" Strips fastened pivotally by lock-nutted Bolts
1 between two Bush Wheels, Through the free ends of the 14" Strips are passed 17 Rods, which each 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 bolted
to 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 4"
Pinion that meshes with a 14" Contrate on the 5" Rod 3. A #* Sprocket on
Rod 3 is driven by Sprocket Chain from a 14" Sprocket on Rod 14 of the
crankshaft,

The valve chest is formed by a Sleeve Piece, on to each end of which is
pressed a 3" Flanged Wheel. The Sleeve Piece is fastened to the
side of the cylinder by a lock-nutted Bolt, and in the bosses of the two
Flanged Wheels is journalled a 5" Rod. This Rod forms the valve operating
rod, and at its forward end is joined by a Rod and Strip Connector to a 124
Strip, the free end of which is bolted to the arm of a Triple Throw Eccentric
on the Rod 14 of the crankshaft (Fig. 10.3a).
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10.4 QUEBEC BRIDGE

Parts required

20 of No. 1 6 of No. 7a 8 of No. 12a 4 of No. 59 4 of No. 103h :
6, » 12 16 , » 8 4, » 12b 4, , 70 9 , » MM =
6, » 1b 2., . B8a 600, , 37 2. . 77 8 ., ., 111a <
36, . 2 4, , B8b 33, , 3a 6, , 8% 15 , » 111c -
8, » 2 12 ., . 9 28, . 38 4 ., 103 2 ., . 126 _
18 4 » 3 8, » 9a 6 4 - 40 4 ., . 103b 4, , 189
12, - 4 6 , » 9b 6, , 48 2, . 103c 8 ., . 191
70 , » 5 4, , 9% 4, , 48 2, »103d 2, 195
12, » 6 2, , 10 2, » 52 2, , 103 4, , 196
10 , . 6a 8., . M 6 , , OSla 4, . 103f 20, ., 197
8 , » 7 0, , 12 4, , 53 2, . 103 4, , 199

The sides of the roadway portion of the bridge consist of two compound angle girders joined at their ends by two 54" Angle Girders. Each
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 then
filled in by 12—124" x 24" Strip Flates and two 54" x 24" Flexible Plates, which are braced on the underside by 244" Angle Girders as shown in Fig. 10.4¢,

The cantilevers of the bridge are constructed by bolting vertically two 124" Flat Girders to each side of the roadway, To the upper end of each Flat Girder
are bolted two compound girders, cach consisting of a 124" and a 54" Angle Girder overlapped three holes, ane of the girders pointing towards the centre
of the bridge and the other towards the end. The latter girder is connected to the roadway by a 3§" Strip and the inn2r girder 15 connected to the roadway
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 the

compound girders of the roadway by 123" Angle Girders. A network of Strips of various sizes is arranged as shown to represent the ties and struts of the
actual bridge.

At their lower ends the 1247 Flat'Girders are supported by piers, one of which is shown partially dismantled in Fig. 10.4a. Each pier is constructed by
fastening together the flanges of two 34" x 24" Flanged Plates by Flat Brackets. Two 947 x 24" Strip Plates are then bolted across the faces of the Flanged
Plates, their ends being joined by U-Section Curved Plates. A 54" Flat Girder 1, to which are fastened two 54" x 4" Double Angle Strips 2, is then

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" Flat Girders are bolted.
Fig. 10.4a

(Continued on mext page)
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(Continued from previous page)

The two 34" compound flat girders of the cantilevers are joined by the upper compound strip of the centre span consisting of

two 74" Strips and a 4" Curved Strip.  The compound strip is supported from the roadway of the bridge by a lattice-work 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 54" x 34" Flat
Plates overlapped cne hole along their sides, by
54" x14" and 44" x 24" Flexible Plates, A 43"
Flat Girder and a 44" compound flat girder,
comprising two 24* Flat Girders overlapped
one hole, are then fastened to the
upper end of the pier by Angle Brackets,

as shown in Fig. 10.4a.

The roadway of the bridge is
fastened to the pier by a 24" x %7 .
Double Angle Strip, which is bolted to the tcp Fig. 10.4¢
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 3
(Fig. 10.4c) bracing the underside of the
roadway.
Two Angle Brackets 6 (Fig. 10.4a)also are bolted to the Flat Girders at the top of the pier and they are fastened to the Double Angle Strips 4.
in position underneath the roadway of the bridge, in the positions shown in the general view of the model, by 17 x §* Angle Brackets.

The Double Angle Strips are secured

To complete the centre span a 44" Angle Girder is bolted 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 be constructed, To the lower end of each 43" Angle Girder mentioned above an 184" Angle Girder is secured by a

1% x 1" Angle Bracket.
Pairs of the 184" Angle Girders at each end of the bridge are joined by two 54" compound girders, each of which comprises two 3" Angle Girders overlapped one
hole. The two sections thus added are filled in by 124" x 24* Strip Plates.
The outer ends of the approach roadwaysare 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 level of the sides of the approach roadways and between their upper ends and

the posts at the outer ends of the cantilevers, are fastened 124* 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 to 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 over the 5t. Lawrence River, reducing the distance
between Halifax and Winnipeg by 200 miles. It is ane 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 Blackwell’s Island Bridge, New York. Of these three, the Quebec Bridge is the largest. It has a total
length of 3,240 ft., and over 66,480 tons of steel and 106,000 cu, yds. of masonry were used in its construction. The length of the main span from
centre to centre of the cantilever towers is 1,800 ft., and the length of each cantilever span is 580 ft.  The suspended central span is 640 ft. long.

The history of the building of Quebec Bridge is a thrilling one. The first bridge was attempted 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 collzpsed, falling into the river and along the bank, and of the B6 men working on it
at the time only 11 survived.

In face of this overwhelming disaster it seemed as though the Quebec Bridge scheme was doomed, but although the engineers 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,
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10.5 SPORTS MOTOR CAR

8

0., . 12 2., ., 2 2 of No. 62 2 cf No. 103k

1., » 13 1, . 30 7 » a 63 4, ,109

1, . 14 1, . 30a 2., , 64 13 , . 1M1

1, » 15 1, , 30 |10, , 6% |12 , . 111a

4, , 15 1., ., 3 3., ., 70 18 , . M1c

3., ., 16 10, ., 35 2, , 76 1, , 15

6 . . 16a | 429, , 37 4 . . 77 1, ., 120b

; 1, » 16b | 50 , , 37a 2, ., 80c 2 ., ., 126a | 100fN2.188

8, . 6a P b 1, , 38 1. . & 1, ,128 8 , 189
4, , B8 3, , 1Ba 1, 45 2 ., , B2 4 , ,133 2, .19
4, , 8b 4, , 18b 1., . 46 4, ., 89 2, , 133 2, ,19%0a
10, » 9 6 ., » 1% 2, ., 47 4, . B% 1 ., . 136a 6, ,192
6 , » 9a 4, ., 20 4 , , 48 2., ., 9% 2, 137 2, o197
6 » » 9b 1 0w » 1 10 , , 48a 6 , , 90a 2 . . 140 6 . . 199
3., ., 9 1. ., 22 1., , 48b 2., , 103 6 , »1426 |12, , 200
8, ,» 9 4, » 2 1, . 48 2, ,103 3, . 155 2, .22
2, » 9e 1. - B 2., . X 4 ., »103b 6 ,» »162a 2., , 24
3, . 9 3, ., 4 2 ., . 52 2, , 103 1, . 163 2, ,25
24 , ., 10 4, » 25 3, , 52 2, , 103d 1 . . 164 S » w219
6 4 » 1 6 ., . 26 4 , , 53 2, , 103e 1. .11 1. .P52
24, ., 12 1, - 26b 1 . . 55 3., ., 103f 1, , 179 1120 Electric
6 . 12a 1. » 27 20, , 59 3 » 103h 1, . 187 Motor

This model is a realistic reproduction of a modern four-seater sports car and it incorporates 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 12§"Angle Girders extended by a 34" and a 45" 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, to which
a 24" Strip is bolted but spaced from it by Washers. Tnis serves
also as a support for the driving unit. At the front end the side
members are connected by a compound girder made by over-
lapping a 24" and 2 3%" Angle Girder by three 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 5° ccmpcund girder. The front of
the chassis 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 61" compound strip, a 54", a 44", a 3}" and a 24"
Strip, are curved to shape and ere joined together by passing a 7
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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(Continuea from previous page)
and then screwing a Collar on to the shank of the Bolt 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 $” 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 54" Strips of the
chassis. The Rod is held in place by Collars.

The Ackermann steering mechanism is shown in Fig. 10.5c.  The Collars attached to the §” Bolts holding the leaves of the springs
are joined by a compound rod made by connecting a 24" 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 bolted 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
stub axleassembly. A1"x 4" Angle Bracketis bolted to each Face Plate, the two being joined together by a tie-rod 8, which is made by
extending a 54" Strip with a 2* Slotted Strip. The tie-rod is lock-nutted to the 17 % §* Angle Bracket, and the track rod 9
is connected as shown, The track rodis 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. 10.5e).

The rear springs 6 consist of a 54%, a 45", a 24" and a 14" Strip, gripped at the centre by two Bolts. The springs are
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 axle 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 1" Bolts, each of which
carries a Collar. A 14" Rod 35 is

pushed through the Collars and
carries a 4" Pinion and five Washers
for spacing purposes. The grub
screws of the Collars are then
tightened up. A 14" Pulley is spaced from the 14" Bevel
Gear by four Washers, and before tightening up the Balts
a 5" Rod is pushed through their bosses and a §* Contrate
36, spaced from the Bevel Gear by two Washers, is locked

on its inner end. The 14" Pulley and Bevel Gear are free
on the Rod. The unit is inserted in one of the Boiler Ends
and a 44" Rod carrying 3" Contrate 37 is inserted into the
other Boiler End. Collars, fromwhich the grub screws have
been removed and replaced by the special short ones
supplied, are carried on these R
order to hold the axle 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

s next to the Face Plate in

10

Fig. 10 S¢

&

Coupling 32 and a 4" 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 unit is clamped to the
rear springs by 24" Strips (Fig. 10.5e).

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 two 3" Angle Girders to a 24" Angle Girder
and then bolting two 54" Flat Girders to the 3" Angle Girders. The E120 Electric Motor 12 is
beolted to one of the Flat Girders, the Bolts holding also a 34" x 24" Flexible Plate that forms the side
of the engine housing, The pinion on the Motor shaft meshes with a 50-teeth Gear 13 on the 27
Rod 14, This Rod carries also a "% 3" Pinion between two Flat Trunnions that are attached by
24" x 4~ Double Angle Strips to the Flat Girders. The Bolts holding these are §" long. The
14* Rod 16 carries a 57-teeth Gear 15 between the Flat Trunnions.

The top of the engine housing comprises two 34" Angle Girders bolted to a 24" x14"
Flanged Plate and joined at each end by a 14" x " Double Angle Strip.  The 24" x 14" Flexible
Plates are attached to the 14" x §* Double Angle Strips by a 34" % 4" 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 4" 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 34*
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.

(Continued on next page)
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The frame of the gear-box consists of
two 3" x 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-box
by three Washers, A Coupling is held
in place by the upper Bolt (Fig. 10.5d)
to carry the reverse gear Pinion. The
rear end of the gear-box is fitted with
two Angle Brackets and twa 54" Strips

are provided for attaching the unit to the engine. Two 1% Corner Brackets carry the
gear-changing mechanism, and a 1" x 1" Angle Bracket on the same side as the Coupling
supports the driven shaft,

The shafts in the gear-box are arranged as follows. The driving shaft is a 34" Rod 18,
bearings for which are supplied by the front end of the gear-box and part of the bore of
the 4" Pinion 26. The Rod carries the clutch plate 19 formed by a 17 Pulley fitted with a
Rubber Ring. The boss of the Pulley is held in Socket Coupling 20 on the other side
of the Wheel Flange. A Compression Spring is held between the latter and Aeroplane
Collar 21. A }" Pinion 22 and a §" Pinion 23 are carried on the Rod inside the frame of
the gear-box, and end play in the Rod is prevented by two Collars,  Driven shaft 24
carries 3" Pinion 25 and 4" Pinion 26, A 14" Rod is held in the Coupling fastened to the
side of the gear-box and carries a " Pinion 27 spaced from the Coupling by a Washer,
The layshaft, which is seen apart from the gear-boxin Fig. 10.5d, is a 44" Rod and it
carries two 4" and one " Pinion and a Collar spaced in the positions shown, The 36 3 3
Threaded Pin locked on Crank 219 engages between the Collar and the #” Pinion,

The Crank is fastened on a 2° Rod and the gear changing leverisa 14" Rod held in a
Handrail Coupling. The two 54" Strips engage with the §” Bolts holding the 247 < 4" 34
Double Angle Strips carrying Rod 16.

The gear-box has threeforward speeds, ratios 1:1.7, 1:1,and 1.7:1 and reverse, Reverse is obtained through 37 Pimon 22, 4” Pinion
27, the " Pinion and the rear 4* Pinion on the layshaft and 3* Pinion 25 of the driven chaft, First gear is obtained through 4" Pinion
23, the " and &* Pinions on the layshaft and 3” Pinion 25. Second gear is a straight through drive abtained by meshing the §” Pinion
of the layshaft with the §* Pinions 23 and 26, Third gear is obtained by transmitting the drive through $* Pinion 22, the front 7
Pinion and the 3" Pinion on the layshaft, to " Pinion 26,

The clutch operating pedal also is shown in Fig. 10.5d. It comprises a 34" Rod 30 journalled in the 14" Corner Brackets of the
engine housing and a fork made from a Coupling and two 1" Screwed Rods.  The fork engages in the narrow partaf Socket Coupling 20

and is actuated by a pedal made from a Crank, The engine unit is
fitted in the chassis by inserting the Angle Brackets of the gear-
box between the 24* Strip and 54" Strip 3, the Bolts fastened to
the Angle Brackets of the engine housing being held by Threaded
Bosses. The cardan shaft is a 44" Rod connected to the gear-box by
Universal Coupling 31.

The radiator comprises a framework made from 44" Angle
Girders, which are joined at the bottom by a 3" Strip and at the
top by 24" Flat Girders bolted to 2" Angle Girders. The frant is
filled in by four 24" x 14" Flexible Plates and a 24" % 14" Flanged
Plate, all of which are clamped in place at the centre by a 44”7 Strip,
two 27 Strips and a 24* Strip. The radiator is held in place by a

44" Rod passed through the 44" Flat 11
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 34" Flat Girders, and a 24" Strip bolted to the top
of each supports a 5;* % 4" Double Angle Strip and a 547

(Continued on next page)

Fig. 10.5



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

The next step in the construction is build the bannet and seat units. These are shown complete in Fig. 10.5m, and the seat unit with

one side removed is shown in Fig. 10.5g.  The sides of the bonnet are made from a 54" % 34" and a 54" % 24" Flat Plate and a 5§ x 14" Flexible
Plate bolted to compound girders 40, each of the compound girders being made by overlapping two 74" Angle Girders by 12 holes. The top of
the bonnet is made from four 54%x2}" Flex Plates and a 54§"=x14" Flexible Plate, all clamped in place by a compound strip

bolted along the centre of the top.  In makin windscreen frame the Strips are used in duplicate, and the frame is attached to the bonnet

by 1" % 1" Angle Brackets.

ogether at one end and at the other 1o a 14" Corner Bracket. They are attached to the
e Brackets extended by 24" Strips.

The mudguards are 124" Flat Gi
bonnet by 1% x " Angle Brackets

ork, consisting of two 54* Angle Girders 38 joined by compound girder 39, which is made froma
compound girder under the rear seat. The last mentioned girder comprises a 54" and a 25" Angle
To the framework are bolted two 4% x 24", one 54" % 24" and one 54" x 34" Flat Plate. The
e front seat is made from three 1 §” radius Curved Platesand two 54" x 14" Flexible Plates, andis
3 a 1" Triangular Plate fastened to compound girder 33, The back of the rear seat is made from
1#" radius Curved Plates and a 54" x 14" Flexible Plate. A 54" Strip and a compound girder, made
froma54”and a 14" Angle Girder, are bolted to the upper edge of the back, and 24" Strips overlapped four
holes are bolted to the sides. The seats themselves are identical in construction, the front seat being
attached to the 53" % 14" Flexible Plates and the rear seat to the compound angle girder.

The seats are built on a fr
54" and a 14" Angle Girder, and ano

The sides of the body consist of a 124 x 24" Strip Plate, a 54" x 14" and a 24" x 14" Flexible Plate,
and a Semi-Circular Plate edged round with Strips of various lengths, At the rear two 24" Angle Girders

Fig. 10.58 )
. are joined by a 54" Angle Girder and are bolted to the 53" x 13" Flexible F’Ia;:es of the sides.

The folded hood is next built up and bolted in the position shown, and the body is then ready to
receive the mudguards and running boards. They
are identical in construction and each consists of a
94" Flat Girder extended by a 74" Flat Girder.  They
are curved to shape and a 94" Strip extended by a 74"
Strip is attached by Flat Brackets to one side.  Each
mudguard is extended to the rear by 54" Strips
bolted to a 247 Triangular
Plate, The running beards
are bolted to a 54" Angle
Girder that, in turn, is bolted
to the side of the seat unit.
The car is completed by
placing the body units in
position over the chassis, the
seat unit being fitted first.

PN
el

(Continued from previous page)

Strip. ‘ TheISQ-' Stripcarries theinstrument board and the Double Angle Strip carries thedash-board. Fig. 10.5h
The radiator is connected to the dash-board by a compound strip made from a 24 Strip, a 24" x 4"
Double Angle Strip and a 54* Strip.,

A The s_teering column 11 js“’“ 8" Rod that passes through the instrument board and is journalied in a 24" x 17 Double
ngle Strip bolted to the chassis. The Rod carries a #” Pinion that meshes with the " Bevel Gear on Rod 10,

Dummy accelerator and brake pedals are
fitted to the 24" x 1* Doutle Angle Strip, They
are formed by 24" Strips fitted with Angle Brackets
at their top ends, and are bolted together at their
lower ends but spaced apart by four Washers.
The petrol tank is made from two 54" x24§"
Flanged Plates, two 44"x 24" Flat Plates and a
54" x 24" Flexible Plate, all bolted together in the manner shown in Fig.
10.5h, and edged with Strips. The spare wheels are carried on a 27
Rod locked in a Rod Socket bolted to the lower 54" x 24" Flanged
Plate. The tank is bolted to the rear end of the chassis, and the rear
springs are attachec to the sides of the tank by Angle Brackets,

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

Fig. 10.5m

Fig.10.5k
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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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3
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2
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15 of No. 192
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10.7 GIANT LINER

The realistic madel liner shown on this page measures approximately &ft. 4ins. from stem to stern, and is 1t &4ins. in height from the water-line to the top of
the forward mast. . L

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 is made from
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 stern by a
(Continued on mext page)
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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" Angle Girders are joined by a 3" Angle Girder.
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From the bows to the aft funnel the sides of the hull are identical in construction and they comprise twe 54 % 24" Flexible Plates and

eight 124" x 24" Strip Plates. The lower row of Strip Plates is extended to the stern by two 124" x 24" Strip Plates and a 54" x 24"
Flexible Plate, which overlap the 124" x 24" Strip Plates by five holes. Theupper row of Strip Plates on the side shown in the general
view isextended bya 54" x 24" Flexible Plate, a 24" x 24" Flexible Plate, and 44" x 24", 24" x 147,54" x 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 44 % 24" Flexible Plates, 24" x 24" and 34" % 24" Flexible Plates, and 54" % 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
53" x14", one 44" x 24" and one 53" x 24" Flexible Plate, two 94" x 24" 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 54" = 14", one 45" % 24" and a 54" = 24"
Flexible Plate, one 94" % 24" Strip Plate and two 44" x 24" Flexible Plates, These are bol he side together with a compaund
Strip made from four 124" Strips, and the sides are reinforced with 54" Strips bolted vertically.

The hull is now ready to receive the decks, The forepeak, which is shown in Fij
bolted to the sides of the hull and to the 54" Strips that form the stem. Two 14 Flat Gi
by the §” Bolts 4, and a 2° Rod is clamped between them. A 44" Angle Girder carryi
Angle Brackets to the sides, and 34" Strips extended by 54 Strips are bolted to the Angle G
Flat Plate extended four holes by a Flanged Sector Plate, the latter clamping two 24" x 147 Fle

d round with 94" Flat Girders
one on each side of the bows
i flat girder is attached by
sformed by a 43" =25

The fore-deck in front of the bridge, also shown in Fig. 10.7a, is made from two
Angle Girder, and is fillea in with four 44" x 24" and a 24" x 14" Flexible Plate and 2 347
a 34" x 24" Flanged Plate fitted with 34™ x 4" Double Angle Strips between its flanges, is bo
edged 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" x 24" Flar
well-deck is fitted with a hatch cover made up of two 24" x 4* Double Angle Str
being fixed in place by the 4" Bolt 6. The well-deck is held in place by attaching the
fore-deck by a 24" Flat Girder as shown.

The main superstructure and boat deck are commenced by building a framewark con
overlapping a 244" and a 124" Angle Girder by five holes, and joining them at the ste
filled in with six 5§" x 34", four 54" x 24" and two 44" » 24" Flat Plates, - This structure

Fig. 10.70

ward on each side with similar compound girders, which are attached to the boat deck by Flat Brackets. Further compound girders
made from 244" and 184" Angle Girders are bolted to the second pair of compound girders, and are joined at each end by a compound
girder made from 54" Angle Girders overlapped nine holes.

The bridge and forward end of the superstructure (Fig. 10.7f) is next built up. This comprises two 74" Angle Girders bolted to
two 537 %147 Flexible Plates, the same Bolts 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 33" Angle Girder at cach side, and two

(Continucd on next page

Fig. 10.7¢
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24" x1%" Flexible Plates form the deck behind the bridge. To the

aft ends of the 34" Angle Girders two 3"%1}" 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 34" 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 2" Strip. The fore part of this assembly is completed by bolt-

ing five compound strips in position, the strips being made from 5%" Strips
overlapped nine holes, The chart house roof is made from a 34" % 24" Flexible
Plate edged round with two 34" and two 24" Angle Girders. The sides are 2°
Flat Girders, and the back consists of two 24" % 4" Double Angle Strips. The
chart house is attached to the front of the bridge by Flat Brackets, and to the
bridge deck by 14" Angle Girders.

The three funnels are mounted on Flanged Plates, and are formed by Boilers
without Ends. The Boilers are opened 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 Balt that holds the funnel to the Flanged Plate. The
4" Rods 1 forming the steam exhaust pipes are held to the funnels by Handrail Sup-
perts. The lower ends of the Rods pass through hales in the Flanged Plates 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 ventilators, each of which is made by bolting two 24" small radius Curved Strips
and a Formed Slotted Strip to a Double Bracket and a Double Bent Strip.  Boat davits are made
by bolting 10-24” Strips to each side of the boat deck, and the boats themselyes cansist of two
247 Strips curved slightly and bolted together at one end only.  The bridge is attached to the fore
end of the superstructure by balting the ends of the side Flat Girders to the ends of the outer compound
Anele Girders of the superstructure.

The superstructure unit complete with funnels and bridge can now be bolted to the hull. 1ne
bridge is attached by four 34" Strips, and the upper deck by a series of 24" Strips.

The rounded cruiser type stern of the ship consists of 1#” 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. 10.7c 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 5trip is bolted to two 4% Curved Strips, which, in turn,
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 44" Angle Girder, and at the forward end by a 64" compound girder that
serves also to attach the deck to the superstructure.  The deck is filled in with four 54" x 24" Flexible Plates, two 24"

% 24" Flat Plates and a 54" x 24" Flanged Plate, all of which are bolted
as shown in Fig. 10.7c. extreme stern the deck is made by

bolting a 34" % 24" Flexi Semi-Circular Plate and a Channel
framewaork ¢ ting of one 37 and two 4" Curved

4 Angle der, Three dummy hatch covers are

» of them consisting of 24" %14 Flanged
suble  Angle Strips bolted between
third of two Girder Brackets,
aft deck is made from two 5[
to two 54 % 4" Double Angle Strips
t by Ftat Brackets. The bridge is
supported by four 17 x 7 Angle Brackets.

The deck fittings may now be added. The forepeak
carries a capstan represented by a Socket Coupling, and
aflt of the latter, two Obtuse Angle Brackets are
bolted to a Reversed Angle Bracket to provide a
cradle for the derrick boom. The fore-deck is fitted
1a winch consisting of a1” Rod in the arms of a
e Bracket and fitted at one end with a 4"
nien and at the other end with a Collar. The
two port and starboard derricks in the fore
part of the ship each consist of a 24" Rod held
in the boss of a Crank and fitted with a Fig. 10.7f
Swivel Bearing that carries a 2" Rod.  The LS
stays are Cord tied to the deck and to a
Collar on the upper end of the 24" Rod.
The small wventilators between the
funnels are made by placing four Wash-
ers and a Threaded Boss on a 3" Bolt,
locking them in place with a MNut.
The vent on the forward ventilator is a Bolt carrying three Washers, and the rear vent
is a §” 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 and a Collar to increase
itz diameter, Each of these ventilators is fitted with a cowl consisting of a 14" Flanged
Wheel held in place by its set screw. The vents 7 shown in the general view.of the
madel, are Couplings mounted on Bolts and fitted with §* loose Pulleys. Two 2*
Screwed Rods carrying 37 Flanged Wheels are used for the ventilators 7 (Fig. 10.7e)
On the aft deck two derricks are carried. The post of each of these is a 24” Rod held in
a Double Arm Crank, and the jib also is a 24" Rod, which is held in the boss of a large
Fork Piece slipped over the post.

The fore mast consists of two 64" Rods joined together by a Coupling, and is stepped
in a Double Arm Crank bolted to the deck. The upper Rod carries a second Coupling,
in the longitudinal bore of which two 2° Rods are fixed to form the crosstree, Three
Callars also are mounted on the Rod, one below and two above the Coupling, to 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

Fig. 10.7e Socket. Itcarriesa Fork Piece 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.

The anchor is a 1" Red that carries a Rod and Strip Connector at its lower end
and a Collar § at its upper end. The Rod and Strip Connector is fitted with a 1" 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 screwed into
the tapped hole of the Collar. Two Washers and an Angle Bracket space the Collar from the ship's side.
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WORKSHOP

10.9 MOBILE

The channel section members of the chassis (Fig. 10.9g) are built up from Angle
Girders connected by Flat Girders. The rear axle unit is made from two 5§ Angle
Girders bolted together to form a U-section girder. Duplicated 53" Strips form the
leaf springs, which are bolted to each end of the girder. The Bolts 1 carry Angle
Brackets that keep the springs at right-angles to the axle beam. The axle 2 is a 61"
Rod, at each end of which is locked a 3" Pulley fitted with a Rubber Tyre. The
» differential "' is housed in a frame consisting of two 25" % 14" Double Angle Strips,which
are held in position by two Collars 3, but otherwise are free on the Rod 5. A Bevel
Gear 4 is fixed on this Rod, but the other Bevel Gear 6 is free and is kept from sliding
out of mesh with a similar Gear fixed on Rod 18 by the Collar 7. The Bevel Wheel &
therefore does not actually drive its shaft but serves only to maintain the centre Bevel

Gear in alignment.

The back axle unit is slid on to the 27 Rods 19, each of which is fitted with two
Compression Springs that act as transverse springs for the rear axle unit. The axle
unit is pivotally mounted on the 3" Rod 20, which passes through the end holes of the

25" % 1" Double Angle Strip and through holes of the axle beam in line with the shaft 17. This Rod is
kept in pasition by a Cord Anchoring Spring and a 4" Bevel Gear.

The Motor 8 (Fig. 10.9) has a Worm locked on its driving shaft and this meshes with the #” Pinion 9
on the 5" Rod 10, Rod 10 is free to slide endways about §” in its bearing, and is so adjusted that the 4
Pinion 11 may be engaged either with the $” Pinion on Rod 13 or the 57-teeth Gear on Rod 12, A 24" Strip
1s overlapped two holes with 33" x 4" Double Angle Strip 14, The lever thus formed is then pivoted on
a Bolt 15, which is lock-nutted to an Angle Bracket balted to the side plate of the Motor. The turned-
up end of the Double Angle Strip engages between the 3 Pinion 9 and the 4" Pinion 16. The latter does
not mesh with any gear.

The other end of the gear-change lever is clamped between two 247 Strips 30, which retain it in any
position in which it is placed, The Rod 12 transmits the drive through a Universal Coupling to Rod 17
which has at one end a §” Pinion that engages with the 57-teeth Gear on 23" Rod 18,

The other Rad 13 transmits the drive to the various machines in the workshop through the Rubber
Driving Band, which passes around the +" Pulley fixed to its rear end.

The front axle unit also is shownin Fig. 10.9g. It comprises two 5" Rods fixed to the front springs by
Couplings held by Bolts 21 (Fig. 10.97). The ends of these Rods are connected by further Couplings, through
the centre transverse bores of which are passed a 17 and a 14" Rod 22. The 14" Rod carries a Crank, a
Coupling and a 50-teeth Gear, and the 1" Rod carries a Crank and a Coupling. These two Cranks are
connected by a5” compound strip made from two 24" Strips and a 44" Strip. The Bolts 23 are lock-nutted.
The steering mechanism can be seen in Fig, 10.9e and does not need description.

(Continued on next page)

Fig. 10.9a
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(Continued from previous page)

The framework of the body and the parts used for panelling it, also are shown in the
illustrations. The side members of the roof are each made from a 244" and 2 124" Angle
Girder overlapped 11 holes. A 124" Angle Girder 24 (Fig. 10.9a) under the right-hand
side member provides bearings for the shafting. which consists of twe 8% Rods

The centre platform is 124" long and 74" wide. Two 124" Angle Girders form the
main side members, and the centre is filled in with two 34" x 24" Flanged Plates, one
54" x 24" Flanged Plate, two 55" x 34" and one 54" x 24" Flat Plate, in the manner shown.

The air compressor storage cylinder 25 is made from a 24" Cylinder, and a Single
Bent Strip is opened out slightly and bolted to one of its centre holes. A Collar bolted
between the arms of the Single Bent Strip forms a bearing for one end of 2 24" Rod.  Two
Washers are used under the head of the bolt to prevent its shank extending into the bore
of the Collar. A Flat Bracket bolted to the 14" Flanged Wheel by its slotted hole acts
as a bearing for the other end of the Rod. A Woarm is fastened to the top of the Cylinder
by a §" Bolt passed up through a hole in the Single Bent Strip and then locked in the
Worm by a grub screw.  This Worm represents the pump cylinder.

Fig. 10.9¢

The large bench lathe is made up from three 54" x " Double Angle Strips joined across
Four 24" x 4" Double Angle Strips bolted two at each side of
Twao Boiler Ends are bolted 4" apart and
This structure represents the

at their ends by Trunnions.
a 24" % 1" Double Angle Strip represent the tailstock.
the space between them is filled in by two Formed Slotted Strips.
headstock gear-changing housing.

The forge 26 is fastened to the floor of the workshop by a 3" Screwed Rod passed through
the centre hole of a Bailer End,

The workshop includes also a grindstane machine 27, which can be seen on the left in Fig
10.9c.  This consists of a 4° Pinion and a 1" Gear mounted on a 1 4" Rod, which 15 supported in
the end holes of two 14" Strips fixed to a Sleeve Picce fitted with a Chimney Adaptor. This
unit is then placed on a 1{" Flanged Wheel and a Wheel Disc as shown, and the whole is fixed in
position by a 3" Screwed Rod. which passes through the centre of the Sleeve Piece
and the Chimney Adaptor and is locked in place by a Nut below the floor

The construction of the radial drilling machine 28 (Fig. 10.9¢) is
very simple  The horizontal arm that carries the drilling head
is a 24" Rod, which bears at each end a Small Fork Piece. The

(Continurd on next page)

Fig. 10.9d
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10.9 MOBILE WORKSHOP
—Continued

Fork Piece at the inner end is used to
attach the arm to a vertical 34" Rod
fixed in a 14" Contrate Wheel as
shown. The attachment is made by
passing Pivot Bolts through the arms
of the Small Fork Piece into a Collar
and securing the arms in place by
lock-nuts. This Collar is free to
swivel on the 34" Rod but is held
between a Collar and Spring Clip.

The drive to each machine is
taken from the overhead shafts by
Driving Bands of suitable length. 17 Fig. 10.5F

The Bolts 29 that carry the hinged
flaps enclosing the sides of the vehicle
are lock-nutted,

Parts required

24 of No. 1 2 of No. 13 1 of No. 28 1 of No. 57b 17 of Ne. 111 1 of No. 168a
5., , 1a 4, . 13 T . . 29 24 , ., 59 11 . . 1Ma 2., ., 176
4 ., , 1b 4 . . 14 3., . 30 4 ., . 62 29, , 1M1c 2., 179
33, ., 2 4, , 15 1., 30a 2, . 62b 2, .14 1., . 185
7 . . 2a 1. 15a 1. . 30 8 , , 63 2., .15 2, . 186a
14, , 3 1, ., 15 1. . 3 2, . &4 1. . 16 1 . . 18éb
12, ., 4 5, . 16 2., . R 6 ., . 69 2, ., 1éa 1, . 18éc
2, ., 5 3, ., 16a 19 . ., 35 4 , . 70 4 ., . 120b 1, . 186d
0, . 6 4, , 16b 648 , 37a 2., . 77 2, 124 1., . 187
3., ., ¢ta 6, ., 17 600, ., 37b 1., . 78 2 . 125 4, , 188
4, 7 & ., ., 18a 73, ., 38 1, . 80a 7. . 126 12, , 189
4 ., , 7a 4 ., ., 18b 1., ., 40 1 . . 80c 3 . . 126a 12 ., . 190
1, 8 6, . 1% 2, . 44 2, ., 89 1., . 133 4, , 190a
6 ., , Ba 4, , 20 1, . 45 8 . . 90 4 ., 13 12 . .19
4 . . B8b 2, 20a 2, . 46 2., ., %4 1, . 136a 27, 192
2., , 9 4 ., . 20b 2. . 4 4, . 96 1 . . 140 2, ., 19
B . ., 9a 2, 21 EI 48 2, , 96a 3, 142 12 ., ., 197
6, . % 7 ., . 22 10, . 4Ba 1 . .. 102 6 ., , 142b 12, , 200
4, 9¢ 2, 22a 4, . 48b 4, , 103 2 . . 147b 1., .23
8 , 9d 3, 23 2, . 48 4 . ., 103 1 . . 160 4 ., 214
2, e 2, 23a 4, 48d 2 ., . 103c 6 ., , 162a 2, , 215
4, . 9f 4 . 24 1 . 50a 2, ,103d 1 . . 162b 2, 216
7 . . 10 1 . 25 1. . 5 2, , 103 2 ., 163 3o, . 217a
9 ., . 1 6 . 26 3, 52 4, . 103f 3., . 164 6 , , 219
46 ., , 12 1 .. 26a 6, , b52a 1 . . 103h 1 .. . 165 1 E120 Electric
Fig. 10.9g 2 12a 1. . 27 5. 53 3, . 103k T ., . 166 Motor

10 . , 12 2, 27a 4, , 53 4 ., 108
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. 10.10 CABIN MONOPLANE
Parts required :

9 of No. 1 |46 of No. 37a

6, ., la |74, , 38

6 . . 1b 1., . 4Ba

36 ., . 2 5, . 48b

6 . » 2a /| 5, , 52

7 . . 3 1 . 53a

7 . . 4 |12 59

27 . . 5 4 . . 62 1 of No,155a
12 - 6 5 . 63 3 = " 1623

6 » ta 3, . 70 2 . 163 The nose of t'ht‘.j fuselage is filled in by a 33" = 247

2. 164 and a 24" x 24" Flexible Plate,  These two parts are

T, 2 % T » 80a " joined by an Obtuse Angle Bracket and are
20 ., . 10 2, . 80c T, . 186 strengthened along their edges by two 34 Strips and
5, » N 2. . B 2. .87 two 3" Formed Slotted Strips, the whole unit being
22 ., . 12 4 , , B9 10 . . 188 fastened to the sides of the fuselage by Angle Brackets
4 »oom 12b 6 8%a 12 ., 189 The radial engine, which is shown separately in
12 ., . 1k 4 Fig. 10.10a is constructed by bolting a compound
1, . 13 10 plate 9. comprising six 58" x 14" and two 24" x14"

s
X
.

o

P N - - T N N N R E R VA

380, .

15b
16
16a
17
20a
20b
21
22
22a
23a
24
27a
37

~4

[l o I S S

N

S0a

, 103
., 103a

. 102¢

1M1

. Ma

111c

, 118

126

, 126a

137
142a
143

15
2
16
30
4
4
1
12
12
4
4

1 E120 Electric

»

-

»

» 190
» 190a
1%
» 192
. 196
. 197
. 198
. 199
. 200
. 214
. 215

Motor

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 of
4 {t. 6 in. and the propeller is driven by an Electric Motor inside the fuselage. .

Each side of the fuselage consists of a 54" x 34" and a 5}" =% 24" Flat Plate, two 124" % 24" Strip Plates, two 53" x 24" Flexible Plates
and a 547 x 14" Flexible Plate. These Plates are bolted together as shown in the main illustration, and are strengthened along their lower
edges by a compound 2447 strip 1, and along their upper edges by a compound 297 strip. The strip 1 comprises a 125", a 74" and a 51
Strip, and it is extended forward by a 54" Curved Strip, which is connected by a 24" Cranked Curved Strip to the 29 strip. The latter

strip is formed by two 1247 and a 54" Strip. The two sides of the fuselage are bolted together at the tail, but are spaced apart at the

forward end by a 34" Angle Girder. In the centre of the fuselage the two sides are braced by a 247 % 4" and a 34" x " Double Angle Strip

as shown in Fig. 10.10c.

Immediately behind the cabin the fuselage is covered in by four 54" x 24" Flexible Plates, curved to shape, and these are extended
The edges of the Flexible

Plates are strengthened by 54" Strips and the upper edges of the windows are formed by compound 84" strips that are secured in position

forward by a 54" % 24" and a 34" x 24" Flexible Plate overlapped one hole to form the roof of the cabin.

by Obtuse Angle Brackets. Each of the 847 strips is formed by 54" and a 347 Strip overlapped one hole, and is supported from the sides
of the fuselage by a 24", a 2" and a 14" Strip. The window at the front of the cabin is constructed by fastening a 3" Formed Slotted 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.

Flexible 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. 10.10e. Four of these are built by fastening a 1"
fast Pulley, a 17 loose Pulley and a 3* Flanged Wheel,

(Continued 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 positionl shown
| in Fig. 10.10c, and around the edges of this unit are fastened 54" Strips and
24* Curved Strips (see main illustration). The completed elevators are fastened

to the tail-plane by Obtuse Angle Brackets so that they slope upwards,

to a2 or a3 Screwed Rod 15, the two
Pulleys being spaced apart by three

Fig. 10.10b

Washers. The remaining cylinder is

A 17 fast Pulley with Rubber Ring is used for the tail wheel and is mounted
on a lock-nutted 4* Bolt 21, which passes through the end holes of two 3"
Curved Strips. The Curved Strips are bolted to the lower edges of the sides of

similar in construction to the others
except that a second 1" Pulley is used
instead of the 2" Flanged Wt
Double Bracket 14 is then sli
outer end of each Screwed Rod 15, and to

the fuselage.
it a Coupling 13 is fastened by a 3" Bolt. The wir\gs, _a cross-scc.tlon .cf
A 2" and a 24" Rod are locked in the cnd one of which is shown in Fig.

transverse bares of the Coupling,

10.10f, are similar in construction,
and are shown complete in the
main illustration and Fig. 10.10c.

The cylinders can now be assembled inside the cowling, This is
passing the ends of the Screwed Rods through the compound plate joining (Continued on next page)
the Hub Disc and Circular Girder so that the cylinders are equal distances
apart, the Screwed Rods being fastened in position by MNuts 16, A Wheel
Flange 12 (Fig, 10.10a)is clamped between the inner ends of the cylinders
and the centre of the Hub Disc.

The Wheel Flange and Boiler End at the front of the engine, forming the crankcase and reduction gear casing, are clamped by Collars

on two 4" Rods 17, the rear ends of which pass throuzh 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 two 1 Bolts that pass through two of the spokes of the Hub Disc 11, and through
a 3" x 4" Double Angle Strip bolted between the sides of the fuselage at the nase of the aeroplane. The Double Angle Strip and Hub
Disc are spaced apart by a Collar on each Bolt

The Electric Motor 18 that drives the propelleris bolted by its flanges inside the fuselage (Fig. 10.10g). The pinion on the driving shaft
of the Motor meshes with a 57-teeth Gear on a 34" Rod that is journalled i

d by a short Driving Band to a §

the side plates of the

Mator and carries also a §” fast Pulley. The 4" Pulleyis connect
Pulley on the propeller shaft 19, which is formed by an 114" Rod and is journalled in a Flat Trunnion
bolted to a 33" x §” Double Angle Strip fastened between the sides of the fuselage. At its forward end,
outside the nose of the aeroplane, the 115 Rod carries a 14 Pulley 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 53" 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 to the fuselage. The rudder is formed by two 547 34",
one 547 x 24" and one 417 % 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 fuselage at the tail,

Each half of the tail-plane consists of a 55" x3}" Flat Plate, a 54" = 24" and a 25" 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 fastened to the tail
of the fuselage by a "% £" and a 1" 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 44" x 24" Flexible Plates to a 124" x 24"
Strip Plate so that they overlap 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 53" x 14" Flexible Plate. The
lower surface of the wing is similar to the upper surface except that a flat plate 4 and several
24" x 24" Flexible Plates are used in place of some of the 44" x 24” Fiexible Plates, The flat plate 4
is obtained by removing the centre pin from a Hinged Flat Plate and using the halves separately.

When complete, the trailing edges of the upper and lower surfaces of the wing are bolted
together and strengthened by means of Strips 2 and by several shorter Strips.  The leading
edges are joined by 11 U-Section Curved Plates and 11~ radius Curved Plates, which are ar-
ranged so that the thickness of the wing tapers towards the tip. The required shape for the
curved wing tip is obtained with two 3" Curved Strips and a 24" Strip as shown in Fig. 10.10c.

The ailerons are each formed by a 123" Flat Girder and a 124" Strip. At one end the 124"
Strip is bolted to the Flat Girder, but at the other end it is spaced from the Girder by a Flat
Bracket (Fig. 10.10c). The complete aileron is fastened by Obtuse Angle Brackets in the space
leftfor itin the trailing edge of the wing, The wings are fastened to the sides of the fuselage by
Angle Brackets, but before this is done, the legs of the undercarriage should be fixed to them.

An exploded view of one of the wheels is shown in Fig. 10.10d. It consists of a 2° Pulley
complete with Rubber Tyre 8, and is locked on a2" Rod. A Wheel Flange is fasten d to one side
of the Pulley by two 3" Bolts, which can be seen in the illustration, and a Road Wheel is pressed
up against the other side of the 2" Pulley and fastened 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
shown in Fig. 10.10d to form mudguards. The lower end holes of the 2 Strips provide bearings
for the axle of the wheel.

Fig. 10102

Fig. 10.10f

When the legs of the undercarriage have been fixed in position, the wings
are fastened to the 54" x 34" and 54" x 24" Flat Plates of the fuselage by Angle
Brackets, which are arranged as shown in the sectional view of the wing Fig.
10.10f. The wings are also braced from the sides of the fuselage by struts
formed by two 123" Strips, which are bolted direct to the upper surfaces of the
wings, and attached to 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 halding the
Deouble Arm Cranks (Fig. 10.10d). The forward struts are balted at their inner
ends to a 34" Angle Girder fastened across the fuselage (Fig. 10.10z), and the rear
struts are secured to the fuselage by 17 x §* Angle Brackets.

A Double Arm Crank is bolted to the underside of the wing (Fig. 10.10f)}
and in its boss is locked a 34" Rod 5. The lower end of the Rod is locked in a
second Double Arm Crank bolted to tha 34" Flat Girder of the undercarriage,
thus securing the wheel to the wing. Between the two Double Arm Cranks the
Rod 5 carries a Boiler End 6 (Fig. 10.10c) and a Chimney Adaptor fitted with a
Sleeve Piece 7, and these represent the shock absorbing unit of the under-

carriage.

Fig. 10.10g
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AIRCRAFT CARRIER

The hull of the ship is built up on a base formed by joining two compound girders1 (Fig. 10.11a),
each comprising two 244" Angle Girders overlapped three holes, by 95" Angle Girders and Flat
Brackets as shown in Fig. 10.17a.  Three 124" and one 94" Strip Plate, a 54" % 24" and a 2}"x 2}
Flexible Plate
€ of these Plates are strengthened by two compound 49" girders, each formed by bolting one

, are then bolted to each of the girders 1 to form the sides of the vessel. The upper

o

244" and two 124" Angle Girders end to end. Each side of the vessel is extended forward by a 54" x

24" Strip Plate, the front ends of which are joined by alU-Section Curved Plate, The 94" % 24" Strip
Plates are braced by a 44" Angle Girder, which can be seen in Fig. 10.11a,

The stern of the vessel is constructed by extending each of the sides of the ship to the rear by a
compound plate, which consists of a 44" x 24" Flexible Plate and 2 34" = 24" Flexible Plate, overlapped
one hole along their sides. These Plates are then joined by four 14" radius Curved Plates and four

54" x 24" Flexible Plates, which are arranged as shown in Fig. 10.11a.

Each of the 49" compound girders mentioned above is extended inwards by five 14 Strips, to the

free ends of which is bolted a second compound girder 2, comprising two 244" Angle Girders aver-
lapped cne hole. The girders 2 are joined by three 94" Angle Girders, which are connected by
24" Strips to the 95" 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 to end, and these form
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 next page)
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(Continued from previous page)
The eonstruction of the gun deck at the bow and stern can be seen in Fig. 10.11a. At the stern each half of the gun deck is ex-

tended by three 54" Strips, which slope inwards slightly. The wall of the superstructure between the gun deck and the flight

deck is also extended by two 54" Strips bent to the required shape, At the bow the gun deck is extended on each

side by three 54" Curved Strips, to the forward ends of which are fastened 24" Strips.  The side of the flight

deck is extended forward by two 747 Strips bent to shape.

The flight deck is commanced by balting six 3" Strips vertically to the 49" compound girders,
in the positions shown in the general view, Two compound girders, each consisting of
three 184" and a 24" Angle Girder arc then fastened across the upper ends of
the 3" Strips to-form the edge of the flight deck. The two compound
girders are arranged so that they protrude slightly beyond
the stern of the ship, and they are joined at intervals
by 124" Strips and Angle Girders. The
stern portion of the deck is filled
in by 12—124"x24"

Fig. 10.11a

Strip Plates and six 24" % 24" Flexible Plates, and the centre of the deck consists of six 547 x 34” and three 557 x 24" Flat Plates, together
with two 124" Strip Plates and two 34” x 24" Flexible Plates, Eight 55" 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 14" Flanged Wheel and a Wheel Disc, all of which are
fastened by a 4" Bolt to a Threaded Boss. A 3" 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 #* Bolt screwed into the boss of a Rod Socket. The Rod Socket is fastened through the central hole of a Double
Bent Strip boltéd to the deck. A 1" 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 2” Rod through one hole in the flange of a
Boiler End, which is fastened to the gun deck by a 3" 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, each comprising
three 54" x 24" Flexible Plates bolted end to end, by 1 f§* radius Curved
Plates. The upper and lower edges of the compound plates are
strengthened by 124" and 34" Strips and the Curved Plates by 3"
Formed Slotted Strips, The top of this unit is then filled in by two
54" % 24" Flanged Plates, one 54" % 24" Flat Plate and two Semi-Circular
Plates, The bridge 11 (Fig. 10.11b), is constructed by fastening a 55" 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" = 14" Flexible Plate fastened in position by an
Angle Bracket, and the ends are filled in by two 24" x1}" Flexible
Plates. The roof of the bridge consists of two 44" 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 1" 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. 10.11b) to form a U-section girder, Each arm of this

girder is extended by a 74" Flat
Girder 7 (Fig. 10.11¢). 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 nexi page)

Fig.10.11b
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is shown separately in Fig. 10.11b,
It consists of two 331"« 24" Flanged
Plates, the flanges of which are
joined by two 24"x14" Flexible
Flates. The ends of the Flexible
Plates are connected by a 58" x157
Flexible Plate and two 33 x4
Double Angle Strips.  The lower
Flanged Plate is fastened by a §7 Balt
to a Double Bracket secured at the
top of the control tower, the Bolt

carrying a Chimney Adaptor on its
shank between the Flanged Plate and
the Double Bracket, 'A 34" Screwed
Rod is fastened by two MNuts through
a hole of the upper 34" x 24" 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 3§ 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 fas
tower below the 23" Cylinder, is

ned to the

constructed by bolting two 25"« 15"
Flanged FPlates together by their

3 flanges so that they are at right
S angles to each other. The sides of
Fig. 10.11¢ the platform are two 13" Corner

Brackets, and the unit is sccured to

the tower by a 24"x 3" Double
Angle Strip fastened between the flanges of the lower Flanged Plate. The platform is also supported by two 54" Strips. Each funnel
S and 6 is constructed by bolting the ends of a Boiler together and pressing it into an oval shape. A 44" 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 44" Rod that is fixed to the Boiler by two Handrail Supports. The steam pipe on the forward funnel é carries a siren 12
represented by two Pivot Bolts screwed into a Coupling locked on the Rod. The steam pipe on the aft funnel 5 is fitted with a §" Bolt
screwed into a Collar,

Fig. 10.11d

The wireless cabin is built up by joining the ends of two 24" Angle Girders by two 14" 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" % 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 1" Rod locked in the boss of the
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 a 4" Rod fastened by two Collars through the side of
the superstructure, On the outer end of the Rod is an End Bearing that is connected by a Spring to a second End Bearing fastened
to the upper wing of the seaplane.

The fuselage of the seaplane (see 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 54" x 14" Flexible Plate 13 supported by two 14" Strips and 2 Double Bracket is used for
each 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 4" Pulley also are placed on the shank of the Bolt to represent the engine. Two 24" Strips, curved slightly
and secured to the fuselage by Flat Brackets and Angle Brackets, form the fioats.

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
Aeroplanes 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 Qutfits) a7

10.13 AMBULANCE

The chassis of the ambulance is formed by two channel girders 1 (Fig. 10.13¢),
which are each built up by joining two 244" Angle Girders by two 124" Flat Girders.
The side members so formed are joined by a 64* compound girder 2, and are extended
to the rear by two 124" Angle Girders, which overlap the girders 1 seven holes,
The rear ends of the two 124" Angle Girders are joined by a 74" angle girder 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 Fig.
10.’.33, and in the ends of these is journalled a 64" Rod that forms the front burmper

ar,

The steering mechanism is built up by bolting two Cranks 4 (Fig. 10.13a) to the
ends of the girder 2, and mounting two 2" Rods in their bosses by a Callar and a
Coupling, the Rods passing through the end transverse bores of the Couplings.
Two 14" Rods are locked in the central bores of the Couplings, and these form the
stub ax|es for the front road wheels. Into the outer end tapped hale of each Coup-
ling is screwed a 2* Screwed Rod 5, on the end of which is locked a Collar. Bolts
screwed into the tapped holes of the Collars carry loosely the track rod 6,
consists of a 54" and a 43" Angle Girder overlapped five holes, * Two Angle Br
are bolted to the track rod in the fourth and sixth holes from the right-han
and between them engages a 44" x " Double Angle Strip 7. A Double Arm C
is bolted to the Double Angle Strip in the position shown, and in its boss is lo
24" Rod. The Rod is journalled in two Flat Trunnions bolted to t rms « =
right-hand channel girder of the chassis, and forms a pivot for the Double Angle Strip
7. A Rack Segment 9 is fastened to the extreme end of the Double Angle Strip and
engages with a "% 3" Pinion 10 on the lower end of the steering column, which is an
8" Rod journalled in a 74" Angle Girder bolted across the chassis and alsoina 1% x 1"
Angle Bracket bolted to the dashboard.

(Comtinued on next page)

n‘t.lﬁti"ﬁ.“l...

Parts required

6 of No.19b | 2 of No. 51 2 of No.103e | 10 of No.188
2, . 20 4, .53 | 4, .10% |11 , .18
10 7 202 |12, . 59 2. .103g | 8 . .19
10 .26 | 2., . € 3. 103k | 2 . . 190a
1, . R 2. . €b | 3. .103% |12 . Lo
1, . 2Za | 5., . 6 30 01 | 8. L1902
1. . 2 4. . 70 4 TIMa | 2 . .19
. f No. 7a 3 of No.12a 1., . 26a 2 ., . 8 1, ., Mic 9, . 197
BOIN.? ta go . 8 5, , 12b 10 0272 |12, . % 2, . 114 1. .19
5 . 1b 2, . Ba 2, . 12 1, » 27b 2 ., , 90a 1., , 1éa 3., , 199
33, , 2 4., ., &b 2 ., . 13 10 07 | 1. L 94 2. o124 |12 . . 200
9% w2 | 9., . 9 1, . 14 2, ,3 | 1. .9 1. 2125 2, 212
18 , . 3 6, . % 1, . 15 2. . 35 1. . % | 2. .12 | 4., N4
12 5 . 4 3, . % 1, .15 |50, , 37 | 2, ,103 | 1, ,129 | 2, .25
58 . » 5 1. . % 10 7 6 | N . . 37a | 4. o103 | 1. .13 1., . 217 .
. 6 9d 1., , 16b |22, , 38 4, ,103b | 6 ., . 142b o g. 10.
0., ¢ » w » ] 1 E120 Electric
Mo 0 6 [16. » 10 3. 047 10 " 48 | 2. o103 | 1. . 14zc e
6, o 7 29, . 12 3., . 18 2, ,4d | 2, ,10d | 1, ,16
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The bonnet is constructed by joining two compound girders each formed by a 74" and a 24" Angle Girder, at one end by a further 74*
Angle Girder. Two 55" % 24" and one 44" x 24" Flat Plate are bolted to each compound girder as shown in the main illustration. The
sides are then extended upwards by five 14~ radius Curved Plates and the top of the bonnet is filled in by two 51" % 24" Flexible Plates and
one 34" % 24" Flexible Plate. The edges of the bonnet are strengthened by compound strips,and it is secured in position to the chassis by
means of the girders upon which it is built. The radiator is formed by two 44" x 24" Flat Plates overlapped three holes along their sides,
The Flat Plates are edged by 44" Strips and 247 large radius Curved Strips, and the complete radiator is fasten=d by Angle Brackets to the
front of the bonnet. A 14" Flat Girder is secured to the lower end of the radiator by a Reversed Angle Bracket to represent the num-
ber plate, and the radiator cap consists of a " fast Pulley fastened to the top of the bonnet by a §” Bolt. The hzadlights are mounted
on two 171" Angle Brackets bolted to the sides of the bonnet.

Each side of the ambulance is first constructed as a separate unit, consisting of Flexible Plates and Strip Plates arranged as shown in
Fig. 10.13c. and the general view. The sides are strengthened at each end by two compound 107 strips, and along their upper edges by a
244" Angle Girder, and are extended forward by two 45" x 24" Flexible Plates (Fig. 10.13a) that form the door of the cab, Each complete
side is then bolted to the Angle Girders fastened along the edges of the floor of the ambulance.

The frent of the cab is formead by two 74" Angle Girders, which are fastened to the rear of the (Continued on next 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 asecond 74" Flat Girder. Two windscreen wipers,
each consisting of a 14" Rod held in a Rod and
Strip Connector, are fastened to "the

second 74" Flat Girder. ]
1““,

Fig. 10.13b

(Conlinued from previous page)

The floor of the cab and body is formed by one 124" Strip Plate, one 34"x 24" Flexible Plate 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 124", 53" 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
shaft meshes with a 57-teeth Gear 12. The 57-teeth Gear is fastened on a 5" Rod, which is journalled in the side
plates of the Motor and carries also a 3* Sprocket Wheel that is connected by Sprocket Chain 13 to a 2° 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 25" Gear 16 on the rear axle, which is an 87 Rod journalled in the two
24" x14" 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 34" 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
Piece 17 strikes it as it rotates, thus providing an automatic gong. The Fork Piece is allowed a little end play so that it
does not jam against the Gear 19.

Fig.10.13¢
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Fig.10.13d

(Continued from previous page)

The cab is separated from the interior of the ambulance by a partition consisting of two 54" x 24", one 53" x14*
one 24" X 14" and three 24" x 24" Flexible Plates, which are arranged as shown in Fig.10.13b. A window space is
left in the centre of the partition, and it is edged with eight 24" Strips, four on each side of the partition. The
partition is secured in position by Angle Brackets, and to the lower end of it is fastened the driver's seat, which com-
prises three 24" x 24" Flexible Plates and three U-Section Curved Plates. The Plates are strengthened on their
undersides by 34" Strips, The left-hand door at the back of the ambulance consists of four 43" x 24" Flexible Plates,
assembled as shown in Fig. 10.13e and fastened in position by Hinges. - The right-hand door is made from three 44" x
24" Flexible Plates and a Hinged Flat Plate 21, one half of the Hinged Flat Plate being bolted to the side of the ambu-
lance so that it acts as a hinge for the door. The handle 22 is made by lock-nutting a Flat Bracket to the shank of a
Handrail Support passed through the left-hand door. A 14" Rod is locked in the plain bore of the Handrail Support,

The interior of the ambulance is fitted out as shown in Fig. 10.13b and Fig. 10,13z, The %
seat along the right-hand side is made by baolting a compound girder consisting of two 124*
Angla Girders overlapped 13 holes, to the side of the meodel, and extending its horizontal
flange by three 14" Flat Girders. A second compound girder, consisting of two 124" Angle
Girders overlapped 13 holes, is then fastened across the ends of the 14” Flat Girders, and the
space between the two girders is filled by two 124" Strips.  The front of the seat consists of
a 54" and a 24" Flat Girder bolted to the vertical flange of the latter compound girder, and
joined also by a 124" Strip.

The interior of the ambulance is provided with two stretcher slides or supports.

Each of these consists of two 184" Angle Girders, one of which is

fastened to the side of the body, while the other is supported from the floor by a compound 84" Strip, and is secured by an Angle Bracket to the partition

dividing the driver's cab from the body.

The stretcher is formed by two 94"Angle Girders joined at each end by a 23" Strip.

two 124* Strips bolted along the 94" Angle Girders, and the gentre of the stretcher is filled in by a piece of cardboard or cloth.

Fig. 1043

rig. 10.13e

The handles are provided by

The roof of the ambulance is constructed by joining two 244" Angle Girders at each
end by a compound 74" strip, six 124" x 24" Strip Plates are then fastened between the
Angle Girders, and the roof is extended at the front by three 11" radius Curved Plates,
the forward edges of which are joined by a compound 74" Flat Girder (see general view
of the model). The roof is secured to the sidas of the ambulance by Flat Brackets and

Strips and alamp formed by a 3" Flanged Wheel is secured to it at the front.

Fig.10.13¢
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10.14 BOMBER AND TRANSPORT AEROPLANE

Parts required

21 of Na. 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, . 1a 6, . B8 1. . 1Ba 1, ., 40 10, , 89 2, 140 20, . 197
3., 1b 4. . 8 4, . 1% 4, . 48 4, . 8% 4, . 142 12, , 199
14 2 4 9 1. . 20a 2., ., 5 8 ., . 90 4 , . 155 12, , 200
6, ., 2a 1, 9b 2. . 2 4 , » 52 8 , ., 90a 4 ., , 162 4, , 214
12, , 3 2 , ., 10 4, . 22 6 , , b52a 1, » 94 2., ,179 12 ,, ., 215
6, ., 4 1., . 13 2, ., 24 N 5 1., , 95 M, ., 188 1 E120 Elec-
31, . 5 2, 13a 2, , 25 4 , , 53 1 . , 9%%a 10 , . 189 tric Motor,
6 . ., 6 2 ., 15b 2, . 28 1 55a 4, , 1M 8 , , 1%

2., ., 6a 2, 16 2 w 35 14 , , 59 12, , Mc 4, , 190a

8 ., . 7 5, 16a 600, , 37 7 . . 63 2, , 14 10 , ., 19

3 R/ 3 4 . 1éb 16 , . 37a 2., , 70 2, , 126 30, 192

The model shown on this page represents a modern high-speed night bombing and troop carrying acroplanc of the cantilever low-wing monoplane type. Ithasa
wing span of approximately Bft., and an overall length of 5 ft.

Construction of the madel is commenced by building the fuselage as shown in Fig. 1014c. Two compound girders 2, each of which comprises a 244", a 124"
and a 94" Angle Girder, are joined at one end by a 24" Strip, and at the other end by two 24" Strips overlapp=d two hales. Each compound gird2r 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 joined at their rear ends by a 24" Strip.

Fig. 10.14a

(Continued on next page)
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{ fim fro vl ara) i . 5 " (LT 2 ¢
(Continued from previous pag The nose of the machinc i ted by bending a 547 x 24" Flexible Plate to shape and bolting it to the 124” Angle Girders, the
upper and C f gth d with 3" Formed Slotted Strips.  The gunner’s turret is made by bolting two
34" Strips, one 37 Strip, and one 37 F Slotted Strip to a 547 Strip. The lower end of the 547 Strip is clamped inside the fuselage

Flanged Plate. The Flang se in the centre part of the fuselage. At this pointa

n a space left for the p

tened to the sides of the

wn in detail in Figs, 10.14b and 10.14e. Each half of

The ends of the auter Strips are

id>rs, and is

f the fuselage is next fill

" Flexibla Plates, which ar

the

shape and

sund strip, that at the rear

r 9, to each end of which is balted a cor

E Fach of t a2 5%
L L bring mads - with a 55" Curved Strip cxtended by a 247 Strip.  In a position five holes from
oined at the tail by a 4 i the rear end of the 54" Angle Girders rin that serves to suppert a 25" large radius and a 2§" small radius Curved Strip.
IS G The frame thus formed is then filled by 4 " 24" and a 54" % 14" Flexible Platz, and a Semi-Circular Plate, but in the
_ : BLE other frame a 247147 F le Plate is u inst=ad of th #% 23" Flaxible Plate. Each rudder is bolted to the tail-plane 11
B - . by 3" Formed Slotted § the halves ara then { to the sides of the tail of the fusslage. The struts that brace the tail-

the upper pair of which are connecg

d a 75" compound strip respectively.

top of the fuselage by a 43" Strip suitably bent

In the right-hand

rs 11 and 12 built as follows.

n a cantilever spar made from two compound gi

1o shape to form the rear gun turret. Two 54 Strips are bolted to the second hole from the upper end of the 45" Str

h a 24;" Angle Girder, and the

lapping an 184" Angle Girder seven holes
and a5} Angle G The girders are bolted together at one end and to

4 294" Angle

curved so that their lower ends protrude into the fuselage.

other is a gir

rder 14 The trailing edge of the wing isa 373

The nose of the fuselage is built on four 124" Angle Girders and two 74" Angle Girders, the latter being boltec 214" Strip at the othe

girders2. A 124" x 24" Strip Plate is bolted compound strip 13, ma
to each sideof thenose betweenthe 125" Angle (Continued on nexl page)
Girders, and its upper edge is extended

by two 54"x 24" Flexible Flates. Another

54" % 24" Flexible Plate is curved into a semi-

NN T

TN .
Eetl st i .

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", 54" % 14"
a44y"x24" and a 53" x 14" Flexible Plate, all of
which are held in place by 547 Strips. The

cockpit window is edged round with a 37 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.
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(Continued from previous page)

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 left in the leading edge to accommaodate the engine nacelle.
The remainder of the wing is made up of five 12} = 24" and two 94" x 24"
Strip Plates, two 54"x24", one 34 x24°, one 44 x247,
58" %14" and four 24"x11" Flexible Plates, bolted as shown. The Plates
are reinforced on the underside by Strips and Flat Brackets. The wing tip is made
with a 54" and a 24" Curved Strip, and the two 23" 14" Flexible Plates of the tip are clamped
in place by Flat Brackets,

The spar of the left-hand wing is made from two 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 filled in with the same number of Flexible and Strip Plates as the right-hand
wing, but six 24" x14" Flexible Plates are used.

three

The wings are joined together by bolting the 124" Angle Girders 15 to each wing. The forward Angle Girder is
balted to the main spar, and the rear Angle Girder is bolted in a position six holes from the forward end of Angle Girders 14. 13
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),

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 wheel removed in order to reveal the arrangement of the propeller drive. A box-shaped construction is made by bolting a 24" x 24"
Flat Plate to the forward ends of the 54" x 24" Flanged Plates 17 and a 34" x 24" Flanged Plate to their rear ends. The upper Bolts holding the 24
% 24" Flat Plate carry also a 447 % 24" Flexible Plate that serves to streamline the nacelle into the leading edge of the wing, The nacelle is extended to
the rear by a 547 % 24" Flexible Plate and a 44" x 24" Flexible Plate, one boited 1o each side of the nacelle, their other ends being gripped between 24*
Strips. A Boiler End 18 is bolted by 2" Bolts to the forward end of the nacelle, care being taken to align the centre hole of the Boiler with that of the

Fig.10.14f

Flat 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 247 % 24" Flexible Plates, one being bolted on each side of the nacelle,
nacelle is edged round with Strips and Curved Strips as shown,

Flat Trunnions are balted to the last-mentioned Plates and the

The ¢

r shaft 19 is an 84" Rod that carries inside the
nacelle a Coupling 21, which is free to revolve on the shaft but is
At its forward
end, outside the nacelle, Rod 19 carries five spacing Washers, the
propeller and cap, and a Collar.  The propeller is a94” Strip bolted
across a Bush Wheel 20, its ends being widened with 4" Curved
Strips to form the blades. The cap is a Boiler End, held against
the propeller by the Collar.

held in place betwzen 13" Contrat llar.
Fig. 1014e e place between 15" Contrate 22 and a Collar

centre plain bore of Coupling 21. The Reod
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 comgplete nacelle is bolted to the wing as follows, The

41" x 24"

44 lexible Plate is inserted between the main spar and Strip
Plates of the wing and is held by Baolts. The Flanged Plates 17 are
bolted to the main spar in the sixth hole from their forward ends,
and the 33" % 24" Flanged Plate is bolted to the rearAngle Girder 15.

The wings can now be fitted to the fuselage. The 124" members of compound girders 1 are removed and the centre section of
the wings is placed in the gap in the fuselage. The 12
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 it as shown. The forward ends of Angle Girders 14
are bolted to the side of the fuselage.
The drive for the propellers is taken from a 1” Sprocket on the armature shaft of the Motor 10
to a1} Sprocket on the 13" compound rod 24, which is held in Universzl 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

Angle Girders are then bolted into pasition again, and Angle Girders

Underneath the fuselage is a

when not inuse.  Itisshown in Fig, 10.14g, and is made by bolting
four 24" x 4" Double Angle Strips to a 27 Pulley 3. The twin
guns 5 are 24" Rods gripped in the end transverse bores of a Coup-
ling, which is mounted on a 2" 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 34" Rod. The Rod is mounted in the
fuselage by gripping the 24" Strips joining the Angle Girders 1
between 17 Pulleys fitted with Rubber Rings. The tail wheel
consists of two 14" Pulleys mounted on a 24" Rod journalied 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 24" Red, the other end of which is gripped in a Rod
Socket.

The wireless mast is a 24" Rod held in a Rod Socket, and the
aerial is made from Cord and is tied to the top of the Rod and to
the tips of the rudders. Cord is used to brace the rudders.

The model is shown with identification discs. These can be
cut from stiff cardboard and painted in appropriate colours.
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Parts required

10.15 TRACTION ENGINE
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(Continued on next page)

Fig. 10.15a
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at the rear end by two compound 64" compound girders, to one of which iz attached
two 17x 17 Angle Brackets, The boiler is then extended at the rear by the addition
of two 54" % 24" and two 44" = 24" Flexible Plates,

The cradle for the front wheel pivot at the front end of the bailer COMPriSEs two
Chlannel Bearings joined by a 24" x 14" Double Angle Strip, the Channel Bearings
being attached to the boiler by Double Brackets, A second 24" % 14" Double Angle
Strip is bolted to two 24" small radius Curved Strips, which are attached to the
boiler by Obtuse Angle Bracksts. A Flanged Disc is then bolted to the Double
Angle Strips.

. _The dynamo 1 (Fig, 10.15g) mounted at the front of the boiler is made by
Joining together two Boiler Ends 2 with a 45" < 24" Flexible Platz. The dynamo is
supported by two 13" Corner Brackets and a 5 Rod is journalled in the Boiler Ends.
The Rod is held in place by two Collars and carries a pulley built up from two 37
Flanged Wheels. The chimney is made from two 24" Cylinders joined to each
other by Flat Brackets and extended upwards by eight 24" Strips, which are joined
all together with Obtuse Angle Brackets,

The eylinder block 7 (Fig. 10.15¢) is made from two 24" % 14" Flanged Plates
which are joined by 23" Angle Girders and widened with 24" Flat Girders. The top
i & lat PI d the front and rear are made with two 24" Strips and a 24"

al ve 3 is composed of two Sleeve Pieces capped with 1°
the b of which are fastened 44" Rods. The crosshead slide
to the cylinder block at ons end and supported at its other end
ttached 1o a 2 Angle Girder (see Fig. 10.16g). Th= pistonrod is a
d in a Rod Socket, which is screwed into a Coupling,  The Coupling
sa 1" Rod, on the end of which is an Eye Picce 4. Large Fork Piece 5 i
pivoted to the Coupling, and provides the crosshead connection between the piston
rod and the connecting rod. Tha bailer can now be attached to the cab. This is
done by bolting the two compound girders (Fig. 10.15f) 1o the sides of the cab.

The driving mechanism should now be fitted, The E20B Electric Motor (Fig.
10.15a) is bolted to two compound girders fastened to the bottom of the cab, and to
its operating switch is bolted a 74" Strip 17, A Worm 19 fastened on the armatura
shaft of the Motor meshes with a 57-teeth Gear carried on a 24" Rod 20. This Rod
is journalled in two 147 Strips bolted to Trunnions, and carries also a 4 Pinion 21.
This Pimion meshes with a 137 Cantrate 22 fastened on a 34" Rod that carries 14”
Sprocket 12 and a 27 Sprocket 10, The Sprocket 12 is connected by Sprocket Chain
to the gear-box.

(Continued on next page)

(Continued from previous page)

This realistic working model of a traction engine incorporates a two-speed drive to the
Maotor, the cperation of which is controlled from the cab,

Construction should be commenced with the cab and fire-box, one side of which is built < 28"
Flanged Plates and Flexible Plates of various sizes to fill in the sid The other side is ma ith a
154" and a 174" compound girder, the first of which is made from a 124" and a 44 nglz
Girder. The side is filled in with two 54" % 34" and three 547 % 24" Flat Plat=s, 5 are reinforced

with compound girders, which can be seen in Fig. 10.15a, made from 94" Angl

25" and three
r's platform is
as shown in
ed in with
rder.
s 124" = 24" Strip
Hub Dise, to the
, and are bridged Fig. 10.15¢

The sides are joined together at the rear by two 64" compound gire
54"« 24" Flexible Plat The construction of the coal bunker will be clear with r
made from two 54" x 24" and two 54" x 14" Flexible Plates, strengthened with compou
Fig. 10.15b. The sides are joined together at the front by a girder made from a 44" 2
three 45" x 23" Flat Plates and two Semi-Circular Plates, and'to them is bolted a 64" girde

@ from a 54" and a

16

The boiler is shawr in Fig. 10.15f. It is made from 2 compound plate measuring 1747
Plates and five 54" x 24" Flexible Plates. The plate is curved to form a cylinder and is bol at one en
centre of which 15 fixed a 4" diameter Circular Plate, Two 124" Angle Girders are bolted along th

Fig. 10.15d




This Model can bE built with MECCANO No. 10 Outfit (or No. 9 and No 93 Outfits)

(Conlinued from previous page)
The gear-box (Fig. 10.15d) ’\"\rn,c, wo 547 = 347 Flat F ates
Double Angle Strips and two 55" Strips. ,,;1r~ck 1 v*wh 101
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with Rod Socket 9 to represe
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f

rod is a 5 Rod pivotally at

Sprocket Wheel 12 is connected to 14" Sprocket 13 fas
is 8" long and is free to slide in its bearings. On it ar
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four 54" x 14" Flexible Plates
Plates, all of which are. bol
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diameter Circula
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are

Fig. 10.15¢

Fig. 1015
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10.15g.
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The spokes are
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to hold two of the

nd is journalled in Do.mle Br-..l J
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'Ir:.‘
5 !hat jmn the

othed Disc and a Bush Wheel are bolted to the U-section girder a " Rad is locked in the boss of the
" a0 t wh
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A length
wheel asse
which are bolted
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The roof is supported by four 124" Strips, each
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duplicated for s

It should be noted that to complete the model as descri
in addition te that contained in the Outfit, but one of the Sproc
if desired,

'd approximately
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10.16 RAILWAY SERVICE CRANE

Parts required
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Fig. 10.16a

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
controlled from the cab by means of hand levers.
The model is powered by an E120 Electric
Mator, and is capable of lifting considerable loads,

Parts required (continued)

The crane truck is shown in Figs. 10.16b and

4 of No.133
3, .13 10.16e. It comprises two U-saction girders, each
4 ., 137 1 of No.166 | made from 243" Angle Girders, joined by six 547x
2. L, 146 1 . 168 |10 of No 189 34" and one 54§"x2}" Flat Plate, and two 54"
:: o E‘E;b ; = :‘I?ga g .. 190 : of Strips. At one end of the truck is bolted a 44" x
u [o T L 191 - : i L =
J ; ) 21* Flexible Plate strengthencd with 437 and 24
13*1 ¥ 1125&) ? S j]gg ?g . Jg% 1 D oL 1 _E1|3r0 Elec Angle Girders, and two 24" %24 Flexible Plates
1 ., . 163 2. 186 5 ’: , 200 4 " ’: 7 ?; tric Flator, similarly strengthened are bolted to the other
4, 164 (11, , 188 1, . 212 1 . 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 44” x 24" and one 54" x 24" Flat Plate strengthened at the lower edye witha 121" Strip, the sides being joined together at
their inner ends by a 44" x 4" Double Angle Strip.  The right-hand 54" = 34" Flat P
10.16e)and a Double Arm Crank is bolted to the Plates to form a bearing for Rod 7. A &” Circular Plate is bolted on top of the truck. the

*s ar> reinforced by a 124" Angle Girder 2 (Fig.

Bolts carrying five Washers on their shanks for spacing purposes. A Flanged Disc & carrying Ball Casing 5 is bolted ta Ci rcular Plate 4
and forms the swivelling unit between the superstructure and the truck., The 3;"Rod 7 the centre of Circular Plate 4
and through the boss of the Double Arm Crank, and is retained in pasition by a Spring ! A 34" Gear Wheel is fas-
tened on the end of Rod 7 and meshes with a Worm fixed on a large Crank Handle journalled as shown in Fig. 10.16e.

asze

s through

ip and a Collar,

The dummy springs are each made from two 24" and one 14° Strip bent to the required 5‘\.1bo. and held together by a §° Bolt that
passes through the centre holes of the Strips into the longitudinal bore of a Coupling which forms the axle box. Each spring is carried
on two 3" Bolts that are lock-nutted to Angle Brackets bolted to the chassis. The axles are 57 Rods fitted with 1§ Flanged Wheels

and pass through the sides of the truck into the transverse bores of the Couplings.

3 can be drawn outward.

Atthe centre of the truck outrigger jacks B are fitted.  The outriggers clide underneath the ¢rame truck a
The object of the outriggers is to provide additional support to the crane when lifting heavy loads and to reduce the strain an the
chassis, They each comprise a U-section girder 9 made from two 37 Angle Girders joined at one end by a Handrail Suppart.  The
Handrail Support is free to slide on a 5” Rod that is held to the chassis at one end by a Red Socket,
guided by a Reversed Angle Bracket. The jack proper is a 2" Screwed Rod screwed through a Threaded B
in the chassis by two Bolts. The Screwed Rod carries a §* Bevel Gear and a 17 fast Pulley as shawn,

The other end of the girder is

vhich is held in place

A 3" Pulley is bolted td the chassis belaw 37 Pulley 11, the Balts carrying Collars an their shanke for spacing purposes, This Pulley
provides a swivel bearing between the chassis and the bogie.  The bogie (see Figs. 10,16 and 10.1&h) is built by joining two 94" Angle
Girders at each end by a 44" Angle Girder, and near the centre by two 44" Strips.  To these Strips is bolted 3" Pulley 11, L-.’\-: Bolt,
The side members of the bog

2 are widened by the compound flat girders 10, each made by

carrying Washers for spacing purposes
overlapping two 94" Flat Girders along their sides. A 44" Flat Girder is bolted to the 44" Angle Girders at the ends of the b
: ersa en e bogie,

Fig. 10.16b

The wheels are made from Face Plates bolted to Wheel

girders

Flanges, and are mounted on 57 Rods journalled in fla
10. The springs on the bogie are constructed similarly to
those used on the main part of the truck. A Steering Wheel 13
bogie is attached
ked in the boss of
the 3" Pulley bolted to

is fixed to the side of the bogie as shown.

chis loc

to the crane truck by 14" Red 12, wh

Pulley 11, passed through the E
the chassis and then fixed in place by a Collar. Buffers on the

Fig. 10.16¢

truck are formed by Chimney Adaptors, 1.7 Discs and §” Discs mounted on (" Bolts, and 17 Screwed Rods, A Cranked Bent Strip
provides a coupling attachment.

The base of the swivelling superstructure which carries the dummy engine, gear-box, jib and beiler plant, is a platfarm made by
joining two 184" Angle Girders 14 (Fig. 10.16d) with three 54" x 24" Flanged Plates as shown, The 6" Circular Plate 15 is attached to the
platform by belting three 23" Angle Girders in the positions shown by the Bolt heads, Two of the Angle Girders are then bolted to
Angle Girders 14 and the third is bolted to a 44" Angle Girder, which can be seen in Fig. 10.16d. The Circular Plate 15 is fitted with a
rcII_cr consisting of a Collar carried on a 3 Bolt that is lock-nutted to an Angle Bracket.  Starting from the right-hand end the floor of

the platform is completed with two 44" 24" Flexible Plates, two 247 =< 14" Flexible Plates and a 24" x 24" Flat Plate, three 44" =247

Flexible Plates and a 54* % 21 Flat Plate,
(Continued on next page)
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14 Fig. 10,164

(Continued from previous page)

The sides and back of the cab are each built up from two 53 < 24" Flexibl= Plates, the compound plates seformed being streng-
thened at each shorter edge by a 34" Angle Girder and at the upper edge by a 557 Strip. The upper front corners of the sides are
joined by Angle Bracketsand a 54" Strip.  The boiler 16 is made by opening out two Beilers 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 tc the

" Strip joining

h end and bolted
hed
by 17 x 4" Angle Brackets to the tops of the coal bunkers. The roof itsellis a compound plate made fro x 55%x 23" Flexible Plates

the sides of the cab, and forms the water supply tank. The coal bunkers are 54" x 25" Flexible Plates bent round at

to a 44" % 4 Double Angle Strip, and the complete units are bolted to the sides of the cab. The roof ¢

ports are 24" Strips attacl

edged with two 947, two 44", and two 24" Strips. The plate is curved to the correct shape and is attached to the roof supports by
Obtuse Angle Brackets. The chimney is a Boiler End fitted with a Wheel Disc. and the safety valve is an End Bearing carrying a Pawl.

The gear-box is shown in detail in Fig. 10.16a, and also in Fig. 10.16c.  Two 74" Angle Girders 18 are bolted to the platform, and
to each of these are bolted three 34” x 24" Flanged Plates. The Plates are edged with two
upward at each side by two Semi-Circular Plates, two Flat Trunnions, and tweo 37 Curved Strips
Flat Girders 19 are fitted at each end with 17 Triangular Plates, and are joined by a 357 = §7 [

331" and one 73 rip and are extended

d in position as shown, The 747

suble 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 uppe 244" Rod 20. This Rod
is fitted with two 14" Pulleys, two 27 Pulleys and a Flat Bracket, the 147 and 27 Full ¢ 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 247 Triangular Plates are bolted,

ends they car

and they provide bearings for a 4}” Rod and 57 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-testh Gear 27 fastened on a 34" Rod and spaced from the Motor side plates by a Washer and Spring Clip.

Tweo 34" % 4" Double Angle Strips are bolted inside the gear-box and in their centre holes is journalled a 247 Rod fitted with a 3°
Sprocket 28 and a §° Contrate, Sprocket 28 is connected by Chain to a 17 Sprocket an the 34" Rod journalled in the Motor side
plates. A 63 Rod 30 carries a §” Pinion 29 and a $"x §” Pinion 31, and is arranged so that a 4" lateral movement of the Rod brings
either of the Pinions into mesh with the 3" Contrate already mentioned. The Rod is prevented from sliding tog far by Collars, and the
arrangement is such that the drive can be reversed or the gear trains disengaged by the mavement of a lever, This lever is a Crank
fitted on the rear end of 4” Rad 35a (Fig. 10.16a) that is journalled in two Double Brackets, one of which is balted direct to the gear-
box and the other to a 3" Flat Girder. The front end of Rod 35a carries a second Crank, at the end of which is leck-nutted 2 Balt,
This Bolt engages between two Collars on Rod 30, and thé lever is tensioned by a Driving Band as shown in the general view of the
complete model, so that it remains in any position in which it is set.

The gear train is continued as follows.  Pinion 31 isin constant mesh in all positions of the lever with a 57-testh Gear fastened on a
44" Rod 32. This Rod carries alsoa 47 x 3 Pinion and a 1* Sprocket, in the pasitions shawn. - From the 17 Sprocket the drive is taken
10 a 3" Sprocket on the 5% Rod 34 that forms the crankshaft of the engine.  This Rod is held in place by a 37 Pulley and a Cord Anchor-
ing Spring, and carries a 3" Pulley fitted with a Threaded Pin.  This Pulley forms the engine fly-wheel.

From the 4" % 1" Pinion on Rod 32 the drive is taken to a 57-teeth Gear on 64" Roed 33, This Rod is free to move laterally 7
and on it are fastened one §” and one 27 Pinion. The Rod is operated by alever 36, by the movement of which the drive can be trans-
mitted either to the hoisting barrel or to the luffing barrel. The lever is a Crank tensioned with aDriving Band and fastened an the end
of a 64" Rod, bearings for which are supplied by two small Fork Pieces. On the other end of the Rod is a second Crank, to the end of
the arm of which is lock-nutted a Bolt that engages between two Collars on Rod 33,

(Continued on next page)

Fig. 10.16e
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The drive to the hoisting barrelis taken from the 4" Pinion on Rod 33 to a 57-teeth Gear on 437 Rod
36a (Fig. 10.16¢). The hoisting barrel is a Sleeve Piece over the ends of which are pressed 4" 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 luffing barrels are controlled by band brakes, the construction and arrangement of

which can be clearly seen in the illustrations.

The eylinder of the engine is a 24" Cylinder fitted with 14" Contrate Wheels 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" Fulley 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 94" Angle Girder.  The sides of the jib each consist of a 26" and a 264"
compound girder joined at their upper ends by 2 3;” Strip, and at their lower ends by a 24" x 135" Flanged
Plate and a Flat Trunnion (Fig. 10.16c). The frame so formed is cross-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 jib is pivotally attached to the swivelling
superstructure by Rod 21, which is passed through the 24" Triangular Plates of the gear-box and the
Flat Trunnions at the lower end of the jib.

The pulley block is made from twao 24" Triangular Plates joined by two 13" x §” Double Angle Strips
and two Reversed Angle Brackets, the last-mentioned carrying a large Loaded Hook. The 17 Rod 26
carries two 2” Pulleys spaced apart by Spring Clips.

The superst he truck by passing Rad 7 (Fig. 10.16b) through the Circular Plate 15 (Fig. 10.16d) and

bolted to the superstructure,

securing it in the bos

The luffing Ce
itis led around the 2" and 1

o a Cord Anchoring Spring on the luffing barrel, and then is led around its guide Pulley. Then
s 20 and 22, and finally is tied to the Flat Bracket on Rod 20. Cord 38 is the hoisting

r It is then led around its guide Pulley in the gear-box and those at the jib-head,
.25 and 26 and tied to the Flat Bracket at the jib head.

" Pulleys on

When the crane is not in use the jib rests on

he match truck, an underneath view of which is shown in Fig. 10.16f.

Tke side
members of the truck are each made from 125" Angle Girders, which are joined by 54" x 1% and 25" x 14" Flexible Plates, and are
extended at each end by 54
Double Angle Strips.

Strips.  The cide members are joined together by six 54" Angle Girders, a 51" Strip and two 5" x §*

The top of the truck is then completed in the manner shown in the general view of the model.

Fig. 10.16g

Fig. 10.16h

Three 124" » 24" Strip Plates are used to fill in the centre part of the truck, and they are extended at each end by two 5§”
Flat Girders and two 547 x 24" Flexible Plates. The raised ends of the truck are each made with a 54 x 2" Flexible i’late sup-
ported by two 24" % 14" Flexible Plates.

26 The cradle on which the jib rests is made by building up a frame from 55" 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 are
8" Rods, bearings for which are provided by Flat Brackets, and the wheels are 17 loose Pulleys and §” Flanged Wheels.

The rails ¢n which the model rests are each made by joining two 244" and one 124" Angle Girder end to end with four 1247,
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

230of No. 1 (16 of No. 5 |12 of No. 9 |47 of No. 12 1 of No. 16éa 2 0f No.103¢c | 4 of No. 147b
s o 12N 618 ., 9a| €& , , 12a|1 ., ., 2., ,103d| 4 , 162
4., . 1|12, . éal s . Sbl &, ., 1|4, . 2., 103 | 1, ., 170
28, ., 2|6, . 7|4, . 9ci12 wow 12| 4 . . 3, L 103 |1, 179
8, » 2216 , . 8 |5, ., 9|2, . 132 . . 0. .11 4, 187
9., ., 3|4, , 82, el 4, ., 14 |1 . . 4, ,1MMa| 3, , 189
6, ., 414, ., 8b| 2 of 11 ., . 15 | 4 ., . 113 ., ., 111c |28 ., . 192
le ., , 1M 13, .16 |1, [1, ., 114 |2, . 19%

L ' 1, 1. .15 |20 . . 197

2 ., 2. .18 | 4, ., 214

1., 29 | 7 . 126 | 2 . 217a

1 ., ek | 4 ., ., 126a |1 E120 Electric

2, 32 2 , 143 Motor

Fig. 10.17a

" 5 n this Dagﬂ shows a «orkn"f model of a transporter bridge, similar in general appearance to the famous bridge that spans the River Mersey at Runcorn. The model
is fitted 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

with
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(Comtinued on next page)
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(Continued from previous page)
The span along which the carriage travels to and fro, comprises two 784" compound
irders 1, each made from three 244" Angle Girders and two 3" Angle Girders, The
g_'ii' Angle Girders are joined end to end by a 33" and 2 3" Angle Girder so that a long
rail is obtained. Along these pgirders are bolted Flexible Plates of warious
sizes, but at the left-hand end (see Fig, 10,17E), a 54" x 24" Flat Flate and a 53" x 247
‘compound flat plate are used. The upper edges of 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 i
by 44" Angle Girders, and the sides of the span are connected at intervals by two 44
Double Angle Strips and 4}” compound strips attached by Angle Brackets and 17 x
Angle Brackets,

Fig. 10.17b

Fig. 10.17¢

The span can now be mounted in the towers, The cornpc'und
girders 4 (Fig. 10.170) made by overlapping two 44" Angle Girders
by three holes, are spaced away from the towers by six Washers.
The spu1 is attached to girders 4 at one end by 14" Angle G!rdms.
and at the other end by 24* Angle Girders, The strips 5, which are
made from 54" Strips overlapped two holes, are attached by Obtuse
Angle Brackets to the outer Angle Girder B and to the r:nd‘_of the
epan. One of the suspension cables 3 is made from four‘ll% Etrlus
and two 74" Strips, and the other cable consists of three 124", one
94", two 75" and one 34" Strip.  The strips are attached by Obtuse
Angle Brackets to the towers, and by Angle Brackets to ine centre
of the span.

The mechanism for hauling the car to and fro along the span
is housed in the left-hand tower and is shewn in Figs. 10.17a and
1017b. An E120 Electric Motor 9 is mounted on a 24" Angle
Girder bolted to Strip 7 and is supported by an Angle Bracket
attached toa2” Strip bolted to one side of the span.  The Trunmon:
10, bolted to the side plates of the Motor, provide bearings for a 3
Rod 11. On this Rod are fastened a 1" Gear and a 3" Sprocket, the
1" Gear being arranged to mesh with a Worm on the armature shaft
of the Mator. The #” Sprocket is connected by Chain to a 3
Sprocket 12 on a 34" Rod 13 (Fig. 10.17a). This Rod carries a
Worm and a 2" Contrate. A 4” Pinion and a 4™ x #* Pinion fastened
on 64" Rod 17 can be brought alternately into mesh with the
7" Contrate by moving the Rod to and fro. The Pinions are fas-
tened on the Rod so tﬁax about 3 lateral movement is needed to

bring each into mesh with the Contrate.  Collar 16, which carries a Threaded Pin, is
free to revolve on Rod 17 but it is held in position between two other Collars, The
4" % §* 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.

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 24°
ip, the latter being attached by Angle Brackets between the 44" x §” Double Angle
>trips of the gear-box. Rod 15 carries also a 57-teeth Gear that meshes with the Worm
on Rod 13, When Rod 13 is rotated by the Electric Motor, the Eccentric 14 moves the

haft 17 to and fro so that each of its Pinions engages in turn the #” Contrate.

Two 64" Rods that act as guides for the car operating Cord are journalled near the
ends of girders 1 (see general view of the model), and a second 64" Rod carrying a 17
Fulley and a 14" Pulley is journalled in Plates at the right-hand end of the span,

The car is shown in detail in Fig. 1017¢c. The platform 24 consists of two 54" < 34"
and one 54“x 24“ Flat Plate. The side rails are 8" Rods supported as shown, The roof
of the toll-box is made from two 54" compound girders 27 joined by a 54" x 13" Flexible
Flate, The overhead trolley, from which the car is suspended, comprises two Flat
Girders 30 joined by 44" Angle Girders, The latter are cross-braced by 84" compound
strips made from 54 Strips. The trolley runs on 3* Flanged Wheels fastened on 34
Rods 26. The Bush Wheels 25 are carried on Pivot Bolts lock-rtutted to 24" and 2%
Angle Girders as shown. The car is suspended from the trolley 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 13" Pulley 19.
Then it is led around the 17 Pulley at the other end of the span and is tied to a Spring 28
bolted to the rear of the car. The Spring is used to maintain tension on the operating
cord.
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10,18 CARGO LINER _— ’”“'
Parts required _— }
21 of No. 1 2 of No. 14 40 of No. 38 _— S
, 1a 4, 15 6 ., . 40 o ;
3, 1b 4 1% | 2 . , 43 o ]
29 . 2 6 . 16 3. 45 .
7 ,  2a 3. 16a 4 46
7. 3 2 . 160 | 1 47
10 4 1., 17 ) 47a
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5, . 6 1, 20 |1 . 48a
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8 . 7 4, 22 3 48c
6, . 7a 4, 23 4 48d
14 , . B 1. 23a
6 ., . Ba 4, 24
4, 8b 4, 26
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7 . 9a 2 . 29+
20, 9b 1 . 30
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16 . 10 0 . 37a
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5 .
6 .
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Parts required (continued) : } o R 3T 200
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4. 2 5| 4. .70 | 4 g9b | 2 | 12 188 |
20 w87 1. .2 94 | 17 39 Fig. 10.18a
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The constructien of this fine model cargo boat,
which has an :ngth of B ft., is commenced by
making the t . The base consists of two
compound girde formed by two 244", one
124" and one 44" Angle der, which are joined at
ecach end and also at their centres by %4 Angle
E The sides of the hull are each formed by
five 124"%24" Strip Plates and two 54" x 24"
Flexible Plates, which are bol

d to the sides of the
s shown in the general view
and strengthened along their
upper edges by a compound
girder 2. The latter comprises
two 244", two 44" and one 34"
I ‘he two com-
pound girders 2 are joined by two
4" Flat Girders and two 947
girders, each 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" x 24" Strip Plates, the forward ends of which are joined by a 54"
Angle Girder. A further two 124" x 24" Strip Plates are bolted 1o the upper end of the 54" Angle Girder also, and each is extended
to the rear by a 94" x 24" Strip Plate to form the sides of the raised foredeck. At the stern a compound plate, cansisting of two
54" % 24" Flexible Plates fastened end to end, is secured to each 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 24" 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 1H” radius Curved Plates, which are arranged as shown in Fig.
10.18b so that they shelve underneath the deck. Two 124" Angle Girders 3 are fast d by Flat Brackets to the upper edges of the

124" 24" Strip Plates, and are joined at their forward ends by a 94" compound girder that is made from two 54" Angle Girders overlapped
re o The deck between the two Angle Girders 3 is formed by two 1247 x 24" Strip Plates, two 24" x 24” Flexible Plates, one 54" x 34", three
547 24", two 44" x 24" and one 247 % 24" Flat Plate, together with two Semi-Circular Plates and a54"x 24" Flanged Plate. These Plates are arranged

three holes.

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 twe 34" Flat Girders in the positions shown in Fig. 10.18b by a 14" x 4" Double
An Angle Bracket is bolted to the top of the

4 . is deck is a small winch, which consists of a 2" Red journalled
Between the Trunnions the Rod carries two #” Flanged Wheels, and at its ends a 1" Gear and a 4" Pinion are fixed.

Angle Strip.  The auxiliary steering gear 25 is a Channel Bearing secured to the deck by a Double Bent Strip,
Channel Bearing and to it is fastened a 4" Bolt that has a 14" Sprocket Wheel on its shank. Also on
in two Trunnions bolted to the deck.

The deck between the cabin superstructure and the aft deck is constructed by bolting two 94° compound strips, each formed by three 347

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 54" x 3* Double Angle Strips by two 54" Curved Strips.

H"T]! ﬁ; l‘lﬁxublc Plates, which are bolted together as shown in Fig. 10.18b, and fastened to the sides by two Reversed Angle Brackets.
to the deck.

The deck is filled in by bolting 124" Strips between the 93" 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 (
space between them by 124", 54" a
the 74" Strips being extended by 17
and the top of it is covered by four 54°
Brackets, The two winches on th
and a " Pinion,

e Fig. 10.18d)

is built up by bolting three 947 Strips between the Angle Girders 2 and then filling the
47 Str

;. The hatch 5 is formed by joining the ends of two 53" Angle Girders with 74" Strips,

The hateh is fastened to the deck by bolting through the 55* Angle Girders,
Plates overlapped along their sides and secured in position by Obtuse Angle
deck each consist of a 24" Rod journalled in the holes of two Trunnions and carrying two 1" Pulleys

s the raised forepeak. This is formed by six 54" % 24" and two 44" x 24" Flexible
-, and one 24* Triangular Plate. Thesc Plates are arranged so that they fit between the
sides of the bow (see Fig. 1 8e) and are fastened in position by Angle Brackets. The two ventilators 21 are each
constructed by fastening three Couplings on a 33" Rod.  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.

Plates, three 54

The ventilator 22 is made with 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
Discs spaced apart by a 4" loose Pulley. The
Rod is held below the deck by a Spring
Clip. and a Collar is placed on the Rod
between the Curved Plate and the
loose Pulleys. Two 34"x24"
Flanged Plates are used for
the hatch 4, the
complete unit being
attached to the deck
by two 17 x § Angle

Brackets.

{Comtinued on next page)

Strips bolted end to
Fig. 10.18¢c
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(Continucd from previous page)

The two derricks on the forepeak are each built up by bo

Each of the masts 18 is constructed by joining two 184" Angle Girders by Angle Bracket
The Angle Girders are extended upwards by two 54" Strips, the upper *ncs o’ t

two 547 Strips bolted across the mast 13 holes from its upper end
Bolts holding also four 24" Strips, which are sloped slightly downw
Strip, which can be seen in Fig. 10,18z, and to its lower end four 11 " Ang
Angle Girders form the derricks and their upper ends are supparted from the mast

The bridge and superstructure unit shown in Fig. 10.18c is constmct
Pr*gl Girders.

Flexible Plates,
Strips are then bolted to the ends of each 234" Llrdk rso that 'h Y |:: =]

comprising two 124" Angle Girders, by two 9
94" Strip Plate, two S5} x 24" and two 34"

Strips is fastened a second 234" girder formed by an 1

-
=
ol
-
i o
§ o
-
-
-

ting a Bush W
Rod is then secured by a Swivel Bearing to the lower end of the 5° Rod to form th
of the 5" Rod, A small Loaded Hook is attached by Cord to a Cord Ancharing Spr

Fig. 10181

Strips, which are
orm the floor of the

ower pair of 2347
downwards by four 53" x 14" Flexable
. 10.18¢.

, as shown in Fig

» cabin 9 rFr 10, IF\ ) is built up by joining the ends of
und r)I 5 E

-nc"l b,« u.\d also to

which are
pper deck.

The separate

n
o " 94" Flat G
| the top ends of the 54*
this and th up.: r 9"
Strips as shown in the

- gl"‘r r.

rip b2
S’Qf * 24" Str.p Plj"‘

§ i cabin is built b
o Cordd - . e towards t
g filled by eight 547 = 24" Fle
of the cabin by Ang
1 upper Angle Girders of the

I
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which are bolted t
,and it is mounted

L R

5

ed }v an L’“ bt
comp

r with their c

»12 forme

n their upper end.the g
Girder, and the space between them is
= Angle Bracket, are fastened
unit is then bolted to the

upper ends by a 25" = 5" Double Angle
space being left at 1I"-‘ upper end, A

Brackets. The roof of the
s projecting

o the roof
anges of the

rlappeu five holes and extended
24" Flanged Plates fastened
c,,_lh r by 'H"r r longer flanges
The Flanged Plates are secured to
the upper deck by four 3 Balts.

The ventilater 16 is con-
structed by bending a U-Section
H,.Jr-‘d Plate so thatits ends over-
ap and ‘,'.‘curlﬂg a 1§
Wheel to it by a §” Balt,
passed t hrc.J;_h one af th
holes of the Plate. The venula-
tor is clamped by a ¥ Disc and a
34" Serewed Rod to a compound
15 formed by two 44" » 247
t ates. The plate 15 is
rm'"ﬂc o o 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 (Continued on nexl page)
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Fig. 10,19d

(Continued from previous page)

An 8" Rod 36 journalled in two 54" « 24" Flanged Plates carries a drum
consisting of a 24" Cylinder 35 held befween two Face Plates by 37 Screwed
Rods.

The gear-box is arranged as follows. An E120 Electric Motar 14 is
bolted to the contral platform, and the pinion on its armature shaft meshes
with a 57-teeth Gear 15 on a 24" Rod 16, A §” Pinion 17 on a 24" Red
meshes with another §” Pinion fastened on the end of Rod 16. A 44" Red 19
carries a " and a £" % §" Pinian, each of which can be brought into mesh
with a 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 87
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 §"Piniorron Rod 19 is in constant mesh with a 57-teeth Gear
23 fastened on a 3" Rod. A 1¥ = 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 4" 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 3" Sprocket
on this Rod is connected by Chain to an 8" Rod 34. A 17 Sprocket on this

Fig. 10.19e

Rod is connected by Chain to 17 Sprocket 35a. The 57-
teeth Gear 30 is fastened on a 31" Rod 31, on the end of
which is a 3" Sprocket connected by Chain toa 17 Sprocket
on Rod 36, A #* Bolt 32 lock-nutted to a Crank fastened
on an 87 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 27 Strip and a Threaded Pin. A Driving
Band, loocped 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 haisting trolley is shown in Fig. 10.19%,
It is made from two 54" Angle Girders and two 547 Flat
Girders joined by two 34" % 4* Double Angle Strips. The
44" Rods forming the wheel axles carry 4" loose Pulleys,
and a third 44" Rod 43 carries four 17 loase Pulleys.

Details of the hoisting gear can be seen in Fig. 10.9e
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 {7 Pinion
arranged as shown.

Fig. 10.19f

Cord 38 controls the hoisting trolley. It is tied to the rear of the trolley at 41, then
wound around drum 36a and is passed forward along the jib and around 37 loose Pulley 40
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 weund around drum 35
and then led along the jib and passed around the 17 Pulleys in the hoisting trolley and the
pulley block. It is then tied to a Flat Bracket 44 at the front of the jib.

The roof of the control platform can now be fitted. It consists of two compound
girders joined at each end by 1247 x 24" Strip Plates. At each side of the roof 10-54" x 24"
Flexible Platesand 10-44 x 24" Flexible Plates are bolted, and they are joined by two 53" X i
Flexible Plates and two 44" x 24" Flexible Plates, four 14" radius Curved Plates and four
34" x 24" Flexible Plates.
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Parts required

16 of No. 1 8 of No. 12a 1 of No. 26a 2 of No. 82

R P 2., . 12b 1, , 27a 6, , 90

4, , 1b 2, . 1% 1, 30a 1, . 94

28 ., , 2 3, . 13 1, . 30c 1, » 9

R — 3., ., 2a 3, ., 14 1 ., . A 1 ., . 96a
e ieinie 4 5., . 3 3, 15 1. ., 32 4 ., 103
o 1, . 4 4, 15a 2, , 35 4 , , 103
6 , . & 2 . 15b 480, , 37 4, , 103b

6 . . 6 4, 16 34, 37a 2, . 103

5 . 6a 3, 16a 47 38 1, , 103d

8 . 7 1., 16b 1 44 4, 103f

6 . 7a 1. 1 1 . 46 2, ., 103g

12, 8 5 . 182 | 2, 47a 2, , 103h

6 . 82 3, 8 | 2, , 48 3, . 103k

4, 8b 6 , » 19 4, , 4Bb 2, .M

9, 9 3, 20 2, 48d 7 5 . 1112

8 . % 4, 0a | 1., 51 16 . . 1Mic

4 . , b 2, 20b 1, 53 2, . 14

4 , . 9 2 ., 3, 53a 1., , M5

4 ., 9d 2 ., 2a | 1, 55a 1 . . Méa

2., . 9e 1, 23 | 0, , 59 1, ,120b

2., . o 2 . 2 | 4, , 6 4, . 12

15 ,, ., 10 3, 411, 62b 1., ., 128

7 . . M 3, 5 | 7. . &3 2, , 133

16 ., » 12 6 . 2 | 2., , 7 1 . »136a

Fig. 10.20a
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10.20 SIX-WHEELED TRANSPORT LORRY AND TRAILER

i
”

»

, 162
, 168

, 192

The illustration above shows a2 model of a giant six-wheeled lorry and trailer of the forward
control 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
bazed 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)
made by cverlapping an 184" and a 244" Angle Girder nine holes. The girders are each widened
with one 1247, one 94° and one 44" Flat Girder, to the lower edges of which are bolted an 184"
and a 124" 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 strengthened with

(Continued on next page)
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Fig. 10.20b
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(Continsed from previous page)

n. The side members are connected at the rear end with a 537 Angle Girder and a 54" Flat Girder, and at
rs. The chas sis 15 additionally strengthened by cross bracing the side members with two 1247
carry the Flat 45. The 74" Flat Girder 46 is then bolted in place, and two 547 Angle
Ob, one supps ] of the Electric Motor, also are bolted to the chassis.

124" Angle Girders as show
the frent end with two 54" Angle Gird
Strips and the 53" Angle Girders t
Girders, which czn be seen in Fig. 10

The next step is to 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 2 14" Angle Girder is bolted, and a 14" x §” Double Anglu Strip that forms bearings in which the king pin 36 pivots,
is next added (Fig. 10.20g). The king pin is in twao parts, one part being a 1° Rod and the other a 34" Rod gripped in the Ior\gﬂ.udmal
bore of a Coupling. Through the centre transverse bare of the Coupling is DJS“"d a 14" Rod 37, on which is mounted a 3" Fulley
that forms one of the front wheels. Cranks 35 are fastened on the ends of ¢ " Rods of the king pin and their arms are lengthened
by 24" Strips, which are joined at their other ends by lock-nutted Bolts t"ur' tie-rod 34, The tie-rod s made from a 54" and a 24"
Strip overlapped three holes, and to it the radius rod 33, which is a 2”7 Slotted Strip, 15 attached by a Pivot Bolt. The steering column
isaé4” Rod 31 tnat carries at its lower end a Bush Wheel 32 (Fig. 10.20d). Thﬁ Bush Wheel is fitted with two Bolts spaced one hole
apart, and the slot in the Slatted Strip 15 fitted over Rod 31 so that the end of the Strip engages between the two Bolts. The Slotted
Strip is held 2 'nst the face of the Bush Wheel by a Spring Clip.  The steering column s held in place by two 4" Pinions and

is journalled in a 14" Strip bolted«to the chassis see fig. 10.20b)

The rear wheels are mounted in the bogie shown in Fig. 10.20e. The side members are compound girders, one made from two

* Angle Girders and the other from a 53”7 and a 44" Angle Girder. The girders are connected with 64" compound girders made
rrOm 23" Angle Clrdrr‘ Lh( Iall -r compound girders being s;renplhen"d with compound strips made from
55" 5t Fips. Two e Angle Strips are attached to the 63" compound girders, two of the Double
Angle Strips being : thaft 21. The front wheels cf the bogie are mounted on 34" Rods that
are held in place in their €53 5" Rod 22 and a 44" Rod 23 joined by a Universal
Coupling 24. Rod 23 ¢a :5 with a " Bevel Gear on B” Red 21, which is held 1n position by a Collar
and " fast Pulley 25, The Dwol ‘d to the chassis by passing two 24" Rods thcugh heles in the Double Brackets 44
(Fig. 10.20d) and through the fthe bo the Rods being held in place by Spring Clips.
The E120 Electric Motor 26 is bolted to the chassis as shown

A Worm on the armature shaft of the Motor
Sprocket on Rod 27 is connected by Chain

The driving unit and r-box should next be fitted in the chassis.
" Double Angle Strip is bolted to one of its side plates.

in Fig. 10.20b, and a 24" %1
engages with a 17 Gear on the 347 Rod 27 journalled in the Double Angle Strip. A i

to a 1" Sprocket mounted on a 4” Rod 28. The F-c 15 journalied in the 58" Angle Girders of the chassis in the fourth holes from
the near {(Fig. 10.20b). and on_it is fastened a 37 % 4" Pinion.  This Pinion meshes with a 57-teeth Gear fixed on a 5" Rod 29 that

also is journalled in the chas his Rod carries part of the clutch mechanism (Fig. 10.20b). A Wheel Flange is bolted to a2 Bush
Wheel that is fastened an Rod 29, which carries also a 11" Flanged Wheel 17 that forms the driving member of the clutch.

ox and the driven
clutch are showr

Girders Lhat pr wvide tc ar
the layshaft. The gear
mechanism 15 carried in t
Corner Brack the

holding one -
Brackets carrying a
Angle Bracket The
the other Corner Br_f.‘
carry two spacing Washers or
their shanks, A Coupling 15
fixed by a Bolt to th of the
gear-box,
transverse Do
14" Rod 14 (F
15 mounted
The Pinion is re
by a Spring ClI
shaft 10 is a 3" Re
Compressio
Aeroplane

Bolt and tv
the ;e,r box,

The driven shaft 18 also is a
3" Rod, and it carries a 4~ Pinion,
a " Pinion and a Collar. Bearings
+" Pinion fastened on Rod 18 is arra

r

are provided by the 17 x17 Angle E—nckets and the rear end of the gear-box, and the
* into its bore,

or this Rod

*d 5o that the end of Rod 10 projects about §

(Continucd on next page)
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the lorry.

(Contintied [rom 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 4" Pinion, arranged as shown in Fig. 10,20k.
The Rod carries also three spacing VWWashers, The special short Grub Screws
supplied with the Qutfit 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
1" Pinion and one of the Collars 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 1s a 17 Pulley fitted with Rubber Ring, and the
Wheel Flange 9 is gripped between the Pulley and a Socket Coupling 12a.
The 1% Pulley normally is kept in frictional contact with Flanged Wheel 17
by the Compression Spring 15 (10.20k), the Bolt 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 2 57 Rod held by Spring Clips in a
Double Bracket 40, which is lock-nutted to a 347 Strip 41, Rod 238 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 34" Strip 41 is 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, The arrange-
ment of the gears in the gear-box is as follows. Reverse drive is transmitted
through the 1" Pinion an Rod 10 to the }" Pinion on the layshaft through the
4" Pinion on Rod 14, The drive is then transmitted from the " Pinion on the
layshaft to the %" Pinion on the driven shaft. When first or bottom gear is
engaged the drive is transmitted through a 1.7:1 reduction gear, wh:ﬂch is
obtained by meshing the " and 17 Pinions on the layshaft with the 47 and
" Pinions on the driving and driven shafts, respectively. Second or top gear is 3 straight through drive obtained by meshing the
i' Pinion on the layshalt with the 4 Pinions on the driving and driven shafts.

The clutch is operated by a foot pedal made from a 34" Strip 4 bolted across a Double Arm Crank 8 (Fig. 10.20d).  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 10ck-nutted a 31{;“ Strip. The other end of the Strip is lock-
nutted to Crank 7 that is fastened on a 64" Rod 5 and is fitted with a Coupling,
in the end tapped holes of which are lock-nutted two 17 Screwed Rods &
that engage in the narrow part of the Socket Coupling 12a.

The shaft 19 is a compound rod made from a 43" and a
5* Rod joined by a Coupling, and is connected to Rod 18 and
Rod 21 by Universal Couplings. As only two Universal
Couplings are supplied with the Qutfit, it is necessary to
build one up from a small Fork Piece and a Swivel
Bearing.

The chassis is completed by bolting two Boilers
with Ends to tne side members 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 to

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 Sf’ and 24" Angle Girders and con-
nected by a 74" Angle Girder and a 7° compound strip

46

made fram

Fig. 10.20g

-

strips. The 73° Angle Girder is at the frant of the cab and

to it are bolted two 24" Flat Girders, two 24" Strips and the radiator.
The latter is made from three 41" Strips bolted between a 34" Angle

Fig. 10.20k

71" A

Girder and a 31" compound girder. The frame so formed is filled in with
two 24"« 217 Flat Plates, and the complete unit is fastened to the 74"
Angle Girder by Angle Brackets attached to 31" Angle Girders bolted
to the sides of the radiator,

The windscreen is made by joining two 447 Angle Girders with a
73" Flat Girder and a 64" compound strip. A second 64" compound strip
is connected to the Flat Girder by two 54" % 14" Flexible Plates and also
ta the upper 647 Strip by a 37 Strip. The frame so formed is attached to the
ngle Girder by Angle Brackets, and is sloped backwards as shown.
The two sides of the cab are identical and the various illustrations show
clearly the details of their construction. Each door of the cab consists of
two 23" % 15" Flexible Plates overlapped two heoles and edged round witk
Ei'[rips as shown, The doors are hingad to the side af the cab with

Inges.

The back of the cab comprises three 24*x 24" and
two 547x 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 61" compound strip that is belted to one of the
75" Angle Girders of the sides of the cab is clamped by a
Mut and Washer to the other 74 Angle Girder, The
upper Flexible Plates of the back are balted to this strip.
The driver's seat consists of four U-Section Curved
Plates, and the dash-board is made up of a 3"« 24" and a
25" x 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 ruof of the cab comprises
three 43" = 24" Flat Plates edged round with Angle Girders
and a 64" compound strip.  The windscreen wiper 47 and
the driving mirror 48 are then added.

(Continued on next page)
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Fig. 10.20n

(Continued from previous page)

The platform body can be seen in detail in Fig. 10.20h and also in the general view of the model. Each side of'r.hf! base comprises
two 34" compound girders, which are bolted flange to flange and are each made from a 244" and, a 124" An_gle Girder ovlerlapped
six holes. These are connected at each end by a 94" Angle Girder and by three other 94" Angle Girders to which the Flat Girders 45
are bolted. The 34" girders are also connected by two 93" Strips and are cross-braced with 124 Strips as shown. The floor is ﬁl1§d
by 12—124" x 24" Strip Plates, and the sides are extended upward by Strips. The mudguards are 54" x 14" Flexib.le Plat.es 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

The trailer is shown in Figs. 10.20n and 10.20p. The chassis is made up of two 184" Angle Girders 53 joined at
ds by a 547 Strip and a 5§"x §" Double Angle Strip. At their front also ends they are joined by a
547 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 purpeses. The 184" Angle Girders are cross-braced with 124" Strips. Four Flat
Girders, the Bolts of the rear Flat Trunnions holding also 24" Strips that provide
trailer. Two compound girders, each made by bolting two 124" Angle Girders end
e Flat Trunnions, and on these the body of the trailer is built up. The side members of the
sirders connected at their rear ends by a 947 Angle Girder and at their front ends by a 94*
ind strip.  The platform consists of eight 124" % 24" Strip Plates, which are supported at the centre of the
trailerby a%%

their rear en

Trunnions are bol

bearings for the axle of the

and strengthened with 537 Strips. The sides of the platformare Flat Girders, and each end consists
latform can now be bolted to the chassis ready to receive the mudguards, which consist of 55" x 14"
Flexible Plates. The rear wheel axle 54 is an 8" Rod that is held in its bearings by Spring Clips, and carries at each
end a 27 Pulley fitted with a Rubber Tyre.

of Strips, The

The front wheel assembly consists of a Flanged Disc 51, to the centre of which is bolted a Bush Wheel, A 25" x1”
Double Angle Strip and two 73" Strips 50 are bolted to the other side of the Flanged Dise, 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 Disc and is held in place
by a 1* Pulley.

The trailer is fitted with a rearlight and number plate unit, which is made by bolting a 17 loose Pulley to a Girder
Bracket,

The trailer is attached to the lorry by passing the 14” Rod held by Spring Clips in the end holes of the Strips 50,
through the holes in the Cranked Bent Strip 49, and fixing it in place by Spring Clips.

54

Fig. 10.20p
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Examples of MECCANO Standard Mechanisms

More useful Mechanisms made with Meccano parts

SMOOTH MOVEMENT CAM

S.M.88

5.M.88. The cam disc consists of a 11" Pulley attached by a nut
and bolt to a Face Plate. The Rod on which this Face Plate is fixed is
joUrnalled in one of the holes of the vertical Plate, and also in the
boss of a Double Arm Crank. The end of the Rod passes for a
distance of about }” through the boss of the Face Plate. This shaft
extension also passes through the inner hole of the 14" Pulley, and
so prevents the part from twisting on its retaining bolt.

The tappet arm is represented by a 44" Strip carrying at its
fixed end a Crank. A Pivot Bolt passes through this Crank and is
locked to the vertical Plate by two nuts. The edge of the tappet arm
rests in the groove of the 15” Pulley, the mevement due to the rise
and fall of the cam being transmitted to the desired point by a Strip
pivotally attached to the tappet as shown.

USEFUL CAM MECHANISM

S.M.82. Cams are used
for a large number of purposes
in  Meccano model-building
and almost any design is
possible. A typical example is
shown in 5.M.88 on this page.
Tappet rods for use with the
cam may consist simply of the
edge of a Strip, or, for more
accurate work, a small roller carried at one end of a Red or Strip,
A small Flanged Wheel or Pulley can be used for this roller.

The illustration above shows a neat cam designed for use where
very rapid action is not required. Each side consists of a 14" Pulley
or Bush Wheel| and these are connected by three Double Brackets.
In order to prevent the rims of the Pulleys from damage, a
Washer is placed on the shank of each Bolt between the Pulleys and
Double Brackets,

SLIDE CRANK MOVEMENT

FRONT AXLE TRACTOR MOUNTING

S.M.179

S.M.179. This front axle is built up from two 31" Angle Girders bolted
together to form a channel section, the Rods that carry. the road wheels
being journalled in Double Brackets. The central pivot is in two parts, a
Handrail Support secured to the front axle and a Socket Coupling that is
attached to the boss of a Double Arm Crank bolted to the underside of the
boiler. The Handrail Support rests in the recess in the lower end of the
Socket Coupling and is retained in place by two $"x 4" Angle Brackets
that are fixed to the front axle as shown.

S.M.77. The mechanism shown above is an
ingenious device for converting rotary to linear
motion without the use of the usual type of crank
and connecting rod.

The 54" Strip carries at its upper end a Double
Bracket and a second similar part at a point 3"
from its lower end. The two cuter flanges of these
Brackets support a 3" Strip on which two Slide
Pieces move.

The two Slide Pieces are arranged about
apart on a 5" Rod and are fixed in position by
grub-screws. The lower end of the Rod carries
two Collars fitted with Strips 2 and 3 respectively.
Bolts fitted with two Washers each form the
necessary connections, The inner edges of the two
Strips are arranged so that the shank of a 3 Bolt 1
fits snugly between them without jamming. This
Bolt is attached to a Bush Wheel by two nuts, the
| shaft on which the Bush Wheel is fitted forming the
| crankshaft.

o

CENTRIFUGAL GOVERNOR

S.M.102. This governor s
designed primarily for use in slow
running stationary engines.

The governor rod carries at its
upper end a Bush Wheel, to the
under side of which two Double
Brackets are attached. Each of these
Double Brackets is fitted with 13"
Strips pivotally attached, the lower
holes of these being connected to
further 14" Strips.

The Rods linking these Strips,
carry 13" Flanged Wheels representing the governor weights.

s.M.102

The
lower ends of the second set of 14" Strips are lock-nutted to Double
Brackets bolted to the upper face of a pair of 2* Pulleys that are free to
slide on the Rod. These Pulleys are fixed together by 4” Bolts, sufficient
space being left between them to allow the shank of a Bolt to pass. This
Bolt is secured to one end of the governor arm.
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MECCANO PARTS

(cecoeoco) £ S
3 Reas 0000000 RSSEREE
Perforated Strips 24 vl No, 4] No.
No. No . 2% Bush Wheel, 13" diam 4. Propeller Blade &1, Windmil sail ! Ne: Bragg Girders
L 1%5. 3 ;é 243 Wheel Disc, 14" diam., without bush TR O g; gj' long gg; ‘?!i' long
. . - (= a. 7Y .
1. 74 5. 247 43 @ 96. 24" . 100. 54 .,
%;_ i%: e $} a 43, Tension Spring, 2* long 62. Crank 62 62° 99. 124" 100a. 44" .,
26 6la ?P‘rea_ded Crank [ e c
%g Pinion, iv diam., 4" face, %2 teeth @ u — o 62b. Double Arm Crank 101 102
a. o I m F A " - st
T N a3 46 s e OO ¢ | % Seensn
26. o ¥ ow ., 19 44,  Bent Strip, stepped . o
7. 447 26a. P S o, 19, 45, Double Bent Strip 63 63 63
Ja. 3" 26b. P A S | R 46. Double Angre Smp‘ 247x1° 63, Coupling
8. 3 e 47 é H: 63b. Strip Coupling 103°
g"’b' 223' B =5 e :ga. . = . ?ﬁ"i 12 63c. Threaded Coupling Flat Girders
9. "y } “ oo, gg; . P 2y 108, 103
27 27~ e T NS 308 & @ 103b,
o . . oo M :
BAL) @p Gear Wheéls 48d. . v SETXE 64 i
10 1 12 27. 147 diam. 50 teeth, 65 103d.
Ay o . 5 @ 64 Threaded Boss
" Double Bracket 27 ‘ 24" " 35 " e Centre Foric |
12 Angle Bracket, §"x 4" e LI e 50 63.  Set Screw, &”
12a. v Amx g0 50. Slide Piece 69a. Grub Screw, X
12b. 1% % 4" et e &b " & 104.  Shuttle, for looms
12c. Obtuse Angle Bracket, 4 x 3" o ) 69c. " 105. Reed Hook, for looms
17 28 Contrate Wheel, 14" diam., 50 teeth
29. o o i’ T 25 .,
Mxle Rods
13y 16, 34" 106
13a. 8 162, 257 106.  Wood Roller
:; gf’ :?u g' g; Flanged Plate, 75.i »212{‘ 76 106a. Sand Roller
? ) . T2l
15a. 44" 18a. 14 52a. Flat Plate, Ei'xii' 70.  Flat Plate, 54" x 24" °
15b. 4 18b. 17 @ 53. Flanged Plate, 3§'><2i” 72. . " 2}')(2*’ °g
53a. Flat Plate, 44" % 24" 71.

b 'Xﬂg' ﬂl :
76, Triangular Plate, 24° © )
I9h ) O o 53008307 2‘{’( _ 5, Tranedar Plae 33 osoo

. g eve ear, g iam. teetl or use g

19g. Crank Handle. 34" Shaft with grip LR ' o
19 & in pairs) . R 108

. " P L . 30a. " " Can only be 108. Corner Gusset
LS w347 . without grip I | A e 54 8o* 109, Face Plate, 24° diam.

54.  Flanged Sector Plate, 43" long e Screwed R‘:'dafo ) R
: i b. 44" QrSieitencit)
g (D) 75 ﬁﬁ 800 3 o
79a. 6" 81. 2
20 20°

—— 31 55 . ” 1 110.  Rack Strip, 347 long
|9l . Gear Wheel, 17 diam., face 38 teeth gg Perforated Strip, slotted, 33 long %3 gy 2 110a. H . 6 LU -
. 320 Worm, 4 diam. a. o = 0 " 111. Bolt, I 111e. Bolt, 1 .
19a. Spoked Wheel, 3" diam. 1113, R 111d 1
20.  Flanged Wheel, 14" diam. Sy
200, . H ——— LB
34° (=) 90 g ~
- 89. Curved Strip, 54%, 10" radius T 06000000000
g:b ggzng%anr\er 578 292, .  stepped, 3", 15' radius, . ITE ¢
22 57b. Hook, Loaded, Large 89b. Curved Strip, stepped, 4", 44" radius, .
= ;R 57, ., . mall 90. Curved Strip, 24, 23" radlus 113.  Girder Frame
' .o 90a. + " st.epped 24", 13" radius, ,
1 - = @ ad (=
e — 35 38d B
23* 22‘ 35, Spring Clip 58 58. l4 115 e
Pulleys 36, Screwdriver 58, Spring Cord, 40" Length m 114, Hinge
19b. 3" diam, with bass and screw 36a. 58a. Coupling Screw for Spring Cord 115.  Threaded Pin
19c. 67 " - 36c.  Drift Lfcr levering bolt holes into line) 58b. Hook for Spring Cord 116. Fork Piece, Larse ==
20a. 27, o T 37.  Nut and Bolt, %~ 94, Sprocket Chain, 40" length 116a. mall
21. 14 ., . . 37a. Nut 95. .+ Wheel, 2° diam. 36 teeth, 117, Steel Bail, i’ diam. f, £=5
12, 1 . " " 37b. Bolt, o” 95a. i o 1" w 28 . 1
22a. 17, without . " 3B, Washer 95b. " . 3 . 56

23 ¢ L . . N 384 . d 59 96, S T R T 118. Hub Disc,
7 . with " 40. Hank of Cord 59, Collar, with screw 96a. " " S 54" diam.




120®
120b Compression Spring, &° long

i22

122.  Miniature Loaded Sack

=50
123 125 9

123.  Cone Pulley, 1%, 1* and §" diam.
124.  Reversed Angle Bracket, 17

125
o O ©
Qel)
Ls]
126 126*
126, Trunnion 116a. Flat Trunnion
=4 = e

)
127 A8 128
127. Bell Crank
128. Bell Crank, with Boss

129

129. Toothed Segment, 14" radius

130

130. Eccentric, Triple Throw, 1’ .
130a. Eccentric, Single Throw, 37

131. Dredger Bucket
132.  Flywheel, 23" diam.

133 1334

133, Corner Bracket, H'
133a. " “

%

134

Crank Shaft, 1% stroke

137
136, Handrail Support
136a. Handrail Coupling
137.  Wheel Flange

138a.

139.

13%a.

140.

142,
142b

142¢.
1432d.

143,

142a.

138+

Skip Funnel

Flanged Bracket {right)
. L (left)

140

Universal Coupling

142 142*

Rubber Ring (to fit 3" diam. rim)
Motor Tyre (to fit 27 diam. rim)

Circular Girder, 54" diam

No.
144

147.

147a.

147b

147c.

148.

151
152,
153

154a.
154b.

155.

157.

160.
161,

MECCANO PARTS
3

Dog Clutch

Circular Strip, ?j’ diam. overal!
" Plate
- w ¥ "

147 & 148
Pawl, with Pivot Balt and Muts
Pawl
Pivot Bolts with 2 Nuts

Pawl without boss
Ratchet Wheel

151
F'u"nr Block, Single Sheave
] v Two "

Thres .

odb

154*&154°

Corner Angle Bracket, " (right-hand)
Corner Angie Bracket, +* (left-hand)
Rubber Ring (for 17 Pulleys)

Z

157

Fan, 2% diam.

160

Channel Bearing, 15" x1%x }”
Girder Bracket, 2" <17 = 4"

168.

168a.
168b.
168¢c.

175.

176.

179.
180.

164

Boiler, complete, 57 'Dng iy'g diam
Ends, 2" diam.
w  without ends, 44" 'cng 24 "diam.
Sleeve Piece, 14" \ong #7 diam.
Chimney Ada pmr i¥ diam. x §7 high

B @

165 166
Swivel Bearing

End M
Flanged Ring, 2i" diam.

Ball Bearing, 4° diam.
. Race, flanged disc, 33" diam.
toothed ,, 4" diam.
Cage, 33" diam., complate with

balls,

ELss

171

Socket Coupling

175

Flaxible Coupling Unit

O4

176

Anchoring Spring for Cord

Rod Socket
Gear Ring, 33" diam. (133 ext, teeth,
95 int.)

No.
1B5.
186.
186a
186b
186¢c
186d
186e
187.
187a.

&
185

Steering Wheel, 11" diam.
Criving Band, 2& (Light)

,', 10” (H(:aw)
w157 "
207

Road Wheel, 23" diam.
Conical Disc, 13" diam.

192 197
Flexible Plates.
188, 24" x 14" i 190a. 34" x 24"
189. 5314 | 191, 41" x 24"
190, 23" %24 | 192, 53"x 24"
Strip Plates.
196, 94" x 24" i 197, 124" x24*

198.
199.

200.

211a.
211b.

212,
13,

216,

Hinged Flat Plate, 44" x24"

Curved Plate, U-Section

it‘xlg‘x %" radius
24" %X 24" % 14" radius

211 &210=
Helical Gear, 4" [ Can only be
o w15 | used together

) ey
212 213

Rod and Strip Connector
Rod Connector

Semi-Circular Plate, 24"
Formed Slotted Strip, 3

216
Cylinder, 24" long, 13" diam.

3(749/3

Frinted in England

Eng.-Univ.




