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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
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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)






