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

HOW TO BUILD UP YOUR OUTFIT

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

All Meccano parts are of the same high quality and finish, but the larger Qutfits 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. He will send you a
specimen copy and tell you how to obtain the Magazine regularly.

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-buiiding.
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.
If 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. We shall be delighted to
help you in any way possible. Address your letters to Information Service.
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THE MOST FASCINATING OF ALL HOBBIES

Meccano model-building is the most fascinating
of all hobbies, because it never becomes dull. There
‘i always something new to be done. First of all
there is the fun of building a new model, and
watching it take shape as part after part is added.
Then, when the model is complete, comes the thrill
of setting it to work just like the real structure it

HOW TO BEGIN THE FUN

A Worm and a 57-tooth Gear give a A FEW USEFUL HINTS

useful drive ratio for many models

represents, by means of a Meccano Motor.

Beginners sometimes wonder which section of

a model should be built first. There cannot be any
definite rule for this, as it depends on the design of the model. In stationary models
the haca nenally chauld he huilt first  In most of the smaller models a 54" % 2" Flanged

Special Note

art building
the sections

nodels, but
MOTOR DRIVEN MODELS g iure.
Three of the models illustrated in this Book of Instructions are fitted with a No. 2
Clockwork Motor. If this Motor is not available, however, the No. 1 Clockwork rt No. 176.
Motor may be used as a substitute by making slight alterations in the constructional d to a Rod.
details as follows:— I 5
's coils tend

Swing Boats No. 7.17

A No. 1 Clockwork Motor may be bolted to the framework in the same position
as the No. 2 Motor shown in Fig. 7.17a (page 18). It may be connected to the model
driving shaft by Chain and Sprockets as illustrated.
Marine Steam Engine No. 8.19

If a No. 1 Clockwork Motor is used it may be bolted to the base of this model

in the same position as the No. 2 Motor shown in Fig. 8.19d (page 61). The driving |

arrangements will not be affected by the change, but the reversing and braking
controls will have to be adapted to suit the positions of the levers of the No. 1 Motor,

Bulldozer No. 8.21

A No.1 Clockwork Motor may be bolted to the chassis in the same way as the
No. 2 Motor shown in Fig. 8.21a (page 63). The rear 54" Strip must be moved forward,
however, as the No. 1 Motor is smaller than the No. 2 Motor. The driving arrange-
ments will not be affected, but the positions of the control levers will have to be
arranged to suit the No. 1 Motor.

MECCANO LTD., LIVERPOOL, ENGLAND.
Printed in England

13/1251 /14 "Eng/Univ, No. 7/8

A Magic Motor
fitted to drive a Steam Engine.

DRIVING YOUR MODELS

Models can be driven by means of either
Clockwork or Electric Motors.

Small and light models may be driven direct
from the driving pulley of the Motor or through a
belt running over two pulleys of the same size,
giving what is known as a 1 : 1 (one-to-one) ratio.
For large models it is necessary to take the drive
from a small pulley on the Motor shaft to a larger
pulley on the driving shaft of the model. In most
cases a 1” Pulley on the Motor shaft and a 3" Pulley
on the model shaft will be found satisfactory. This
provides a reduction ratio of approximately 3 : 1.

Rubber bands are very convenient for driving belts. Sometimes, however, a rubber
band of the right length is not available, and then Meccano Cord or thin string is used.
To tie the Cord to form an endless belt, use the familiar reef knot.

With the larger Outfits, belt drive can be replaced with advantage by gearing.
To operate a slow-moving model demanding great power, such as a traction engine,
gears that will provide a considerable reduction must be used. For example, a Worm
meshed with a 4" Pinion will give a 19 : 1 reduction; a Worm meshed with a 57-tooth
Gear will give a 57 : 1 reduction.

All the models in this Book were built up and tested in our model-building depart-
ment. Some of them are shown fitted with a Motor, and provided that they are properly
constructed the Motor will drive them satisfactorily.

If the Motor is to operate successfully however, there must be no
excessive friction in the mechanism of the model. This can be
caused by shafts and their bearings being slightly out of line, or by
a belt or Cord drive being too tight. Before condemning the Motor
therefore, first make sure that every revolving shaft moves quite freely
in its bearings, and that the bearings are in line with one another.
The bearings can be brought into line by pushing through them a
Drift (Part No. 36c) or a Rod, before the bolts holding the various
parts are tightened up. To make the running perfectly smooth, apply
a little light machine oil to every bearing or pivot on which moving
parts are mounted.

The models included in this Book give a good idea of the various
types of Meccano construction, and provide a guide to the building of
a large number of other models with this Qutfit. If any difficulty should
arise in planning a new model, write to Information Service, Meccano
Ltd., Binns Road, Liverpool 13, and all possible help will be given.

A Flexible Plate
used to form a curved surface.
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THE MOST FASCINATING OF ALL HOBBIES

Meccano model-building is the most fascinating
of all hobbies, because it never becomes dull. There
‘i always something new to be done. First of all
there is the fun of building a new model, and
watching it take shape as part after part is added.
Then, when the model is complete, comes the thrill
of setting it to work just like the real structure it
represents, by means of a Meccano Motor.

A Worm and a 57-tooth Gear give a A FEW USEFUL HINTS

Seseful dlrive-vatio Jor many: viadels Beginners sometimes wonder which section of

a model should be built first. There cannot be any

definite rule for this, as it depends on the design of the model. In stationary models

the base usually should be built first. In most of the smaller models a 54" x 24" Flanged

Plate forms an important part of the structure, and often the best plan is to start building

by bolting parts to this Plate. For other models a good general rule is that the sections
that form supports for a numiber of other parts should be built first.

Flexible Plates are sometimes used for forming curved surfaces in models, but
they are not intended to be bent at right angles. With careful handling a Plate can be
bent to the required curve and after use straightened again.

All Qutfits from No. 2 upward include a Cord Anchoring Spring, Part No. 176.
This part provides a neat and positive method of fastening a length of Cord to a Rod.
When pushing the Spring on to a Rod or Crank Handle, turn left so that its coils tend
to unwind ; turn it in the same direction when pulling it off the Rod.

THE IMPORTANCE OF *“ LOCK-NUTTING

In some models it is necessary to join certain parts together so that,
although they cannot come apart, they are free to pivot or move in
relation to one another. To do this the parts are bolted together as
usual but the nut is not screwed up tightly, so that the parts are not
gripped. Then, to prevent the nut from unscrewing, a second nut is
screwed up tightly against it, the first nut being held with a spanner.
This method of using a second nut is known as Lock-nutting.

A Rod is usually mounted in a support or bearing, such as a hole in
a Strip, so that it is free to revolve. The Rod is then said to be
journalled in the Strip.

During the construction of a model it is best to screw up the nuts
with the fingers, followed by just a light turn with the screwdriver,
leaving the final tightening with spanner and screwdriver until all the
parts are connected up.

HOW TO BEGIN THE FUN

A Magic Motor
fitted 1o drive a Steam Engine.

DRIVING YOUR MODELS

Models can be driven by means of either
Clockwork or Electric Motors.

Small and light models may be driven direct
from the driving pulley of the Motor or through a %%,
belt running over two pulleys of the same size,
giving what is known as a1 : 1 (one-to-one) ratio.
For large models it is necessary to take the drive
from a small pulley on the Motor shaft to a larger
pulley on the driving shaft of the model. In most
cases a 1" Pulley on the Motor shaft and a 3” Pulley
on the model shaft will be found satisfactory. This
provides a reduction ratio of approximately 3 : 1.

Rubber bands are very convenient for driving belts. Sometimes, however, a rubber
band of the right length is not available, and then Meccano Cord or thin string is used.
To tie the Cord to form an endless belt, use the familiar reef knot.

With the larger Outfits, belt drive can be replaced with advantage by gearing.
To operate a slow-moving model demanding great power, such as a traction engine,
gears that will provide a considerable reduction must be used. For example, a Worm
meshed with a £” Pinion will give a 19 : 1 reduction; a Worm meshed with a 57-tooth
Gear will give a 57 : 1 reduction.

All the models in this Book were built up and tested in our model-building depart-
ment. Some of them are shown fitted with a Motor, and provided that they are properly
constructed the Motor will drive them satisfactorily.

If the Motor is to operate successfully however, there must be no
excessive friction in the mechanism of the model. This can be
caused by shafts and their bearings being slightly out of line, or by
a belt or Cord drive being too tight. Before condemning the Motor
therefore, first make sure that every revolving shaft moves quite freely
in its bearings, and that the bearings are in line with one another.
The bearings can be brought into line by pushing through them a
Drift (Part No. 3éc) or a Rod, before the bolts holding the various
parts are tightened up. To make the running perfectly smooth, apply
a little light machine oil to every bearing or pivot on which moving
parts are mounted.

The models included in this Book give a good idea of the various
types of Meccano: construction, and provide a guide to the building of
a large number of other models with this Qutfit. If any difficulty should
arise in planning a new model, write to Information Service, Meccano
Ltd., Binns Road, Liverpool 13, and all possible help will be given.

A Flexible Plate
used to form a curved surface.
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2 This Model can be built with MECCANO No. 7 Qutfit (or No. 6 and No. 6a Outfits)

7.1 HORIZONTAL STEAM ENGINE

The base should first be constructed as shown in the illustrations. The lower Angle Girders are spaced by two 54" x 24"
Flanged Plates, and the upper Angle Girders are joined by two 34" x 24" Flanged Plates placed- one at each end of the cylinder
and spaced 11 holes apart. The other ends of the Angle Girders are spaced by a 34" Strip. The inner 34* x 24" Flanged Plate
is extended on each side of the connecting rod by compound plates, which are made from two 24% x 14" Flexible Plates over-
lapped two holes, and are reinforced round the edges with 54" and 14" Strips. This forms the bed-plate. *

The boiler that represents the cylinder of the engine is opened out slightly and its edges are joined together by an Obtuse
Angle Bracket. The 24" Cylinder representing the valve chest is carried on two Bolts, which have two Washers on their
shanks for spacing purposes. The cylinder is bolted to a 34" Strip and a compound strip consisting of two 3" Strips overlapped
five holes, The ends of these Strips are clamped between the Angle Girder and 24" Strips below the valve chest. The rear
end of the cylinder is represented by a 3" Pulley and a Boiler End, both of which are carried on 2 2" Rod that is held by Spring
Clips in 2 14" x " Double Angle Strip bolted inside the cylinder.

The other end of the cylinder is carried by two Angle Brackets bolted to Reversed Angle Brackets, which in turn are
fastened to the 34" x 24" Flanged Plate. Each bolt holding the Angle Brackets carries also a 54* Strip and a Washer, The
free ends of the 54 Strips are bolted between Double Brackets (see Fig. 7.1a), the lower two of which are bolted to the bed-
plate, while the upper two are joined by a Double Bent Strip. This construction forms the slide for the crosshead,

Note': The Motorjused in
this model is not included
in the Outfit.

Each web of the crankshaft consists of three 24" Stripsfastened together in the form of a triangle and bolted to a Crank,
the bolt holding also a 14" Strip. The Cranks are secured on the ends of a 2” Rod and a 5 Rod respectively, and 2 2° Rod is
passed through the end holes of the 14" Strips and retained in place by Collars and 3" Flanged Wheels. Bearings for the
crankshaft are supplied by Trunnions and Flat Trunnions. The 2° member of the crankshaft carries a 1” Pulley and a 2° Pulley,
while the 57 member is fitted with a 1* Pulley, the built-up fly-wheel and a Read Wheel.

The crosshead 1 consists of two Wheel Discs spaced apart by two Washers and mounted on a §” Bolt. Three other
Washers are used to space the Wheel Discs from the boss of the large Fork Pieca, The connecting rod is pivoted on a 1*
Rod that has eight Washers placed on it for spacing purposes. Bolt 3 on the slide valve connecting rod is lock-nutted.

The governor shaft is a 64" Rod. The 24" Strips are pivoted on bolts screwed into a Coupling, and the 4" Bolts 2 are
lock-nutted. Bearings for the governor shaft are supplied by a Double Bent Strip and the 34" % 24" Flanged Plate.

The model is driven by a No. 1 Clockwork Motor. The drive is taken from a 1” Pulley on a 14" Rod in the Motor side

plates to the 2” Pulley on the crankshaft, The drive to the governor is taken from the 1 Pulley on the erankshaft to the shaft
of the governor.
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This Model can be built with MECCANO No. 7 Outfit (or No. 6 and No. 6a Outfits)

A second 34"x 24" Flanged Plate is secured lengthways across the
bottom of the first, and to the flanges of the second Plate are bolted the
halves of a Hinged Plate that form the sides of the cab. Another 34" x 24"
Flanged Plate is bolted to the rear ends of the two Angle Girders, to form
the back of the cab. A 24" x 14" Flanged Plate carrying a 144" radius Curved
Flate is fastened to the back of the cab by a §° Bolt, as shown in Fig. 7.2a.

The construction and arrangement of the crankshaft and cylinder is
clear from the illustration, The 4" fast Pulley on the crankshaft is driven
from a 17 fast Pulley on the back axle by means of a Driving Band. The
connecting rod is a 24” Strip pivoted on a 3* Bolt 1. )

The back axle consists of two 34" Rods joined by a Coupling, and each
of the rear wheels is built up by bolting 54" and 24" Strips across a 3* Pulley
to form spokes.

1.2 STEAM ROLLER

The construction of the model is
commenced by opening out a Boiler to
such an extent that two Semi-Circular
Plates bolted together overlapping one
hole will just fit inside its end. An Angle
Girder is then bolted along each side of
the Boiler and a 34" x 24" Flanged Plate is
fastened to them by a 24" x 4" Double
Angle Strip, placed directly behind the
Boiler.

The rim, which consists of three 547 14" Flexible Plates and two 24" x 14” Flexible Plates bolted
end to end, is then fastened to the ends of the 54* Strips by Angle Brackets, One of the back wheels
with rim removed is shown in Fig. 7.2a. '

The roller is constructed from four 53" x 24" Flexible Plates and twp 24" x 14" Flexible Plates
and is mounted on an axle passed through the centres of two Wheel Discs, which are secured inside
the roller by 33" x " Double Angle Strips. The axle is supported by two Double Angle Strips, that
are secured at their upper ends to a 54" Strip. The 54" Strip is held by a lock-nutted Pivot Bolt
passed through the boss of the large Fork Piece. This latter is secured by a Doulle Bent Strip and
two Flat Trunnions to the Semi-Circular Plates, which are fastened in the front of the Boiler by a
24" % §* Double Angle Strip.

The canopy consists of two 124" Strip Plates and two Angle Girders and is supported from the
cab by 54" Strips. The chimney is represented by two Sleeve Pieces joined by a Chimney Adaptor
and is held in position by a 5" Rod passed through their centres, The Rod carries also a 37 Flanged
Wheel and a 1* Pulley above the canopy.
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This Model can be built with MECCANO No. 7 Outfit (or No. 6 and No. 6a Outfits)

7.3 RAILWAY BREAKDOWN CRANE

Each side of the crane truck is made by bolting two 124" Strips to a 24" X 14" and two 58" X147 Flexible Plates. A third 124" Strip 2 is attached to the
side by Angzle Brackets. The sides are fastened to the 54" Strips 3 by 1* x 1" Angle Brackets 4 (Fig. 7.32), and are connected at each end by a compound strip
5 and two 24" x 14" Flexible Plates. The strip 5 consists of two 24" Strips bolted together.

A 54" % 24" Flanged Plate 6 and five 54" x 24" Flexible Plates fill in the top of the truck. A 124" Angle Girder is bolted to the edges of the Flexible
Plates and is fixed to the Strips 3.

The truck runs on four 3" Flanged Wheels, These are locked in pairs on 5° Rods journalled in Curved Strips fastened to the sides. The buffers are
represented by 17 Pulleys locked on Rods fixed in the Cranks 7.

A 14" Rod is locked in a 3" Pulley B (Fig. 7.3b). This Pulley is attached to the
Flanged Plate 6 by four Double Brackets.

The superstructure of the crane is formed by two 124" Strips held together at each
end by 34" X 24" Flanged Plates 9, and in the centre by a similar Plate 10 (Fig. 7.3¢). The 12
sides of the cab consist of one half of a Hinged Flat Plate and a 24" x 24" Flexible Plate
bolted to the 124" Strips. The roof is formed by two 44" x 24" and two 24" x 24"
Flexible Plates bolted together and strengthened along their edges by a 54" and a 23"
Strip overlapped three holes. It is attached to Formed Slotted Strips boilted to four
54" Strips 11.

A 3" Pulley is bolted to the Flanged Plate 10 and to a 34" x 4 Double Angle Strip
attached to the 124" Strips forming the side of the superstructure. The 15" Rod locked
in the Pulley B is passed through the boss of the 3” Pulley, and a Collar is used to hold
the superstructure in position.

The housing for the winding mechanism is built up from Flanged Sector Flates
bolted to the Flanged Plates 9 and 10.

Each side of the jib consists of two 124" Angle Girders bolted at their lower ends to
a Flat Trunnion, and at their upper ends to a2 24" Strip. The jib head is shaped by
extending the Angle Girders by a Curved Strip 12 and a 14" Strip 13,

A 34" Strip attached to the Curved Strip 12 is connected by a
Fishplate to a 24" Strip bolted to the Strip 13. The sides of the jib
are joined at their lower ends by a 24" Strip, and are bolted at the jib
head to a 14" x 4" Double Angle Strip.

The jib pivots about a 34" Rod passed through the Flat Trunnions
and the Flanged Sector Plates, It is luffed by means of the Crank
Handle 14. A 4" Pinion locked on the Crank Handle meshes with a
57-teeth Gear on a 34" Rod 15. A length of Cord extending from
this Rod passes around a 2 Pulley mounted between Trunnions
bolted to the jib. The Cord is then passed around a built up pulley
16 and is tied to the upper end of the jib. The built-up pulley is
2 4" loose Pulley held gy Spring Clips between two Wheel Discs.
It is free to turn on a 34" Rod journalled in 54" Strips 17. These
Strips are pivoted about the Rod 15.

Movement of the load is controlled by a 5° Crank Handle 18
journalled in the Flanged Sector Plates. A length of Cord from this
Crank Handle is passed under a 34" Rod 19 and over a 17 loose Pulley
in the jib head. It is then passed around a 2" Pulley in the pulley
block and a second 17 loose Pulley in the jib head, and tied to the
top of the pulley block.

The pulley block assembly consists of two 24" x 4" Double Angle
Strips bolted together. A 27 Pulley is fixed on a 1% Rod journalled
in the Double Angle Strips, and a Loaded Hook is attached by an
Angle Bracket.

A Coupling is locked at the end of the Crank Handle 18, A 24"
Strip is pivoted to this by a Threaded Pin. The 24" Strip is then
lock-nutted to a Rod and Strip Connector fixed to a 44" Rod 20. This
Rod passes through the centre holes of two Wheel Discs, which are
held by Screwed Rods at the ends of a 24" Cylinder, The Cylinder
is bolted to the side of the cab.

The match truck is made by bolting 124" Angle Girders 21 to

5%" Strips 22. The top of the truck is filled in by two

124" Strip Plates. A 124" Strip 23 on each side is attached by

Fishplates to the Angle Girders 21, and a similar Strip 24 is held in

glace by Angle Brackets, The ends of the truck are formed by

*% 14" Flexible Plates strengthened by 54" Strips and fastened to
the sides and top by Angle Brackets,

(Continued on next page)
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These Models can be built with MECCANO No. 7 Outfit (or No. 6 and No. 6a Outfits) 5

7.3 BREAKDOWN CRANE—Continued ' 7.4 REFUSE VEHICLE

The truck runs on four Road Wheels locked on compound rods, each of which is made by joining
a 3” and a 2" Rod together by a Rod Connector. The rods are journalled in Reversed Angls Brackets
bolted to the Strips 23.

The jib is supported by a 2§* 1" Double Angle Strip boited to a 54" Strip 25., This Strip is
carried at each end by three 24" x ” Double Angle Strips held by a 3" Bolt. The 3" Bolts are passed
through a 54" x 24" Flanged Plate 26 and held by a nut to the Angle Girders 21.

It is best to commence construction of the lorry by building the chassis, which consists of two 124" Angle Girders joined at the rear by
a 35" x 5" Double Angle Strip and bolted at the front to a 54" x 24" Flanged Plate 1 (Fig. 7.4b). The chassis is extended by a 34" % 24" Flanged
Plate 2 (Fig. 7.4a) bolted to the Plate 1.

The cab is made by attaching 54" Strips to the sides of the Flanged Plate 1. Each side consists of a 24" x 24" Flexible Plate 3 bolted to a
37 Strip 4, The front is formed by a 54" X 24" Flexible Plate attached to the Strips 4 and Flexible Plates 3 by Angle Brackets. The back of the
cab consists of a 54" % 24" Flexible Plate fastened to the Flanged Plate 1 and to two 24" x " Double Angle Strips, one of which is seen at 5.

The 547 Strip 6 is also attached to two 24" x 4" Double Angle Strips, and the roof is formed by a 54" x 24" Flexible Plate bolted to two similar
Double Angle Strips 7. ’

Fig. 7.3¢

To represent the radiator 24 x 4" Double Angle Strips are attached to each side of a 24" x 14" Flanged Plate bolted to the Flanged Plate 2.
The front axle is formed by two 34" Strips overlapped five holes and fastened to a 24" x 4" Double Angle Strip 8 (Fig. 7.43). This Strip is
attached to a 23" x 1" Double Angle Strip bolted to the Flanged Plate 2. The front wheels are free to turn on 1" Bolts held in the Collars

(Continued on next page)
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6 This Model can be built with MECCANO No..7 Outfit (or No. 6 and No. 6a Outfits)

7.4 REFUSE VAN—Continned
9 and 10, Two Washers are placed on each Bolt for spacing purposes. The Collar 9 is locked on a 5” Rod mounted in a Trunnion 11, a Reversed
Angle Bracket 12 and in the end of the axle beam. The end of this Rod is fitted with a Crank 14. The Collar 10 is locked on a 14" Rod
journalled in 2 Reversed Angle Bracket 15 and in the end of the axle beam. A Crank 16 is fixed on the 14" Rod and connected to the Crank 14
by a compound strip consisting of two 34" Strips overlapped five holes. The bolts securing this strip to the Cranks are lock-nutted.

The rear axle is a 34" Rod joined to a 2° Red by a Rod Connector, and is mounted in Semi-Circular Plates bolted to the chassis,

The channel girders forming the tipping platform are each made from two 124* Angle Girders bolted together. A Washer is placed
on each bolt between the Angle Girders to space them slightly and allow the sliding extension to move freely. The channel girders are
1 by two compound strips, each consisting of two 24" Strips bolted together. The sliding extension is formed by two 53" Strips
joined togather at their ends by two 24" Strips.

The platform is pivotally mounted on the chassis by 14” Rods journalled in the Double Brackets 17 (Fig. 7.4b). The tipping mechanism
consists of 54" Strips 13 bolted to Flat Trunnions attached to the chassis. The 5trips 18 are connected by a 347 x 24" Flanged Plate. Tipping
is controlled by a Crank Handle journalled in the chassis and a 1" % 1" Angle Bracket 19. A 4" Pinion on the Crank Handle meshes with a
§7-teeth Gear on a 44" Rod 20. This Rod is mounted in the Strips 18 and is fitted with a winding drum formed by a Sleeve Piece and two
4" Flanged Wheals, Two lengths of Cord from the drum pass over the 17 loose Pulleys 21 and are tied to the end of the platform.

To build the chassis of the refuse container two 124" Angle Girders are joined
by a 54*x 24" Flanged Plate 22 and three 54 Strips 23. Each side of the
container consists of a 124" Strip Plate, two 54" X 14" Flexible Plates 24, a 24" x 14"
Flexible Plate 25, a 44" x 24" Flexible Plate 26 and a 54" x 24" Flexible Plate 27. The
sides are strengthened by three 124" Strips and attached by Angle Brackets to the
24" % 24" Flexible Plates 28 and a Hinged Flat Plate 29. The top is filled in by six
124" Strips and a 54" x 247, a 54” x 14" and a 24" % 24" Flexible Plate bolted together.
These Strips and Flexible Plates are attached to two Flanged Sector Plates, fastened
to the sides by Obtuse Angle Brackets,

24
2

The container runs on four 1 Pulleys fitted with Rubber Rings The rear wheels
are fixed on a 44" Rod mounted in two 171" Angle Brackets. The front pair are
locked on a 44" Rod journalled in Fishplates bolted to 3 34" x 4" Double Angle Strip 30
(Fig. 7.4c). This Double Angle Strip is lock-nutted to one of the 5§” Strips 23. A Wheel
Disc is placed on the Bolt between the Double Angle Strip and the 54" Strips.

The sliding door on each side of the refuse container is a 24" x 24" Flexible Plate
that is free to slide between the 124" Strips and the 53 Strips 31, The Strips 31 are
spaced from the 124" Strips by a Washer on each bolt.
The 54" Strip 32 is attached to the side by two Angle
Brackets.

The winch for hauling the refuse container on to
the lorry consists of a Crank Handle mounted in a
Flat Trunnion and a Reversed Angle Bracket bolted to
the tipping platform. A length of Cord from the
Crank Handle is fitted with a Hook and attached to
the front end of the container.
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e roof consists of a Hir ged'Flat Plate extended on each side
4" Flexible Plates, each of these overlapping the Hinged
vy two holés, The roof is attached to the sides by Obtuse
Angle Brackets, and the back of the cabin, which consists of a
54" % 24" and a 54" x 14" Flexible Plate, is attached by two 2 e Sl
Angle Brackets,

The 54" Strips carrying the 1* Pulleys of the carriage are
pivoted on a locknutted 3* Bolt, which carries a Collar and two
Washers for spacing purposes and is supported by a Stepped Bent
Strip. The 3" Bolt at the junction of the 24 Strips carries five
Washers on its shank, to space the Strips apart.

Fig. 7.5a shows the cab with the
roof removed to reveal the arrange-
t of the hoisting drums. The
guide Cords for the elevator are tied
at 1, and the guide Cord for the
carriage is tied to an Obtuse Angle
Br, 2. Cord is tied around a 4"
loose P y fastened to a 1"x1*
Angle Bra

ket on the lift, and then
passes over a 1" fast Pulley and a 4
fast Pulley at the top of the shaft and
inally is wound around hoisting drum
3. A second Cord is tied to the
e and is wound around hoisting

trips bracing the
s carries a 1% fast Pulley
ted by abeltof Cordtoa
2" Pulley fastened on the 5% Rod carry-
ing hoisting drum 3. A 57-teeth Gear
on this Rod meshes with a £ Pinion
on the 5" Rod of hoisting drum 4,

1.5 TELFHER SPAN

The control cabin is supported on
four main pillars each made from two
Angle Girders overlapped three holes.

The 124" % 24" Strip Plates form-
ing the sides of the cabin are attached
to the rear pair of Angle Girders by
Reversed Angle Brackets, and to the
front pair of Angle Girders by
Angle Brackets, The sides are spaced
e ends by 34" x 4* Double Angle

Strips.

In order to ensure that the lift reaches
the top of the shaft at the same time as the
carriage, the carriage Cord should be three
times the length of the lift Cord

Additional support is supplied by two
compound strips made by overlapping two
124" Strips 11 holes, and bolting them to two
24" Strips overlapped three holes and attached
by Angle Brackets to the base of the cabin.
The supports are braced by 124" Strips and
9+” compound strips.

1.6 WINDMILL PUMP
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7.6 WINDMILL PUMP—Ceontinued

The base for the windmill is constructed
by bolting two 54" x 24" Flanged Plates to-
gether by their long flanges., The four com-
pound girders forming the tower each consist
of two 125" Angle Girders overlapped two
holes and are bolted one at each corner of the
base and braced across by 124" Strips. The
roof of the windmillis represented by a Hinged
Flat Plate, and is secured by Angle Brackets
to the ends of two 24" Strips,
each of which is bolted across
a pair of Angle Girders.

In Fig. 7.6a, one half of
the Hinged Flat Plate is
thrown back to show the
bearing for the main shaft. The latter is a 5°
Rod and at one end it carries a 4” Pinion, and
at its other end a 3" Pulley that supports the
sails. The 4" Pinion meshes with a 57-teeth
Gear on a 45" Rod journalled directly below
the 5" Rod. The 44" Rod carries also two 17
Pulleys, which are connected by Cord to two
more 17 Pulleys on a 34" Rod journalled mid-
way up the tower. A 2” Pulley on the 34" Red
is driven by Cord from a 1" Pulley on a large
Crank Handle. The Crank Handle is extended
by a 14" Red, using a Rod Connector, and is
journalled in the two right-hand Angle Girders.
The 34" Rod journalled midway up the tower
carries atits inner end 2 Bush Wheel, to which
a 54" Strip is connected by a Threaded Pin, the
other end of the Strip being pivotally attached
to a beam consisting of three 54* Strips
secured together by Double Brackets. The
other end of the beam is connected to a pump
as shown in Fig. 7.6a.

Six of the sails are represented by 54 x
24" Flexible Plates and the remaining two sails
are each constructed by bolting a 24" x 24"
Flexible Plate to a 44"x24" Flexible Plate
overlapping three holes. The sails are
attached to the 3" Pulley by six 24" and two
34" Strips.

The inspection platform is formed by four
54" % 14" Flexible Plates and is secured to the
framework by small radius Curved Strips and
Angle Brackets, The steps are represented by
Cord threaded through compound strips, each
of which consists of three 54* Strips.

Fig. 7.6a

7.7 PITHEAD GEAR

-

The base of the model is built up
from two compound girders joined at one
end by a 34" x 4" Double Angle Strip, and
at the other by a 34" x 24" Flanged Plate.
Each of the compound girders consists of
two Angle Girders bolted together over-
lapping 11 holes.

The corners of the pit shaft nearest to the control
cabin are each formed by two Angle Girders, which
are secured together but overlapped 11 holes. The
lower ends of these compound girders are bolted to
the base. Each of the other two corners of the pit shaft
is formed by a 124" Strip, bolted to the base and
extended upwards by a 54" Strip, The Angle Girders
and Strips are secured together at the top by 54" Strips
and 34" % 4* Double Angle Strips.

The cage is constructed by bolting a Flanged Sector
Plate to each flange of a 34" x 24" Flanged Plate. The
apen sides of the cage are filled in by 44" x 24" Flexible
Plates, which are bolted to 34" Strips secured across
the flanges of the Flanged Sector Plates. Two Angle
Brackets are bolted to the outer side of each Flanged
Sector Plate to receive the guide Cord. N

Each guide Cord is tied to a 5" Rod journalied in
the sides of the base, then led through a hole in the 54
Strip secured across the top of the pit shaft, and tied to
a Washer. The sides of the control cabin are formed by
two 53" x 24" Flanged Plates bolted to the base. A
Hinged Flat Plate is used for the roof, and at each side
is fastened by an Obtuse Angle Bracket to a 54 Strip
bolted to the base. .

A 44" Rod is journalled in the two 54" < 24" Flanged Plates, and’at one end it
carries a 3" Pulley and at the other a Bush Wheel, The 3" Pulley is fitted with a
Crank, in the boss of which a 14" Rod is locked to form a handle. The Bush Wheel
carries a2 Threaded Pin in one of its holes, and over this is slipped a Rod and Strip
Connector, in the other end of which is 2 34" Rod. This Rod is free to slide in and
out of acylinder made by pressing a §* Flanged Whee| over each end of a Sleeve Piece.
Between the two Flanged Plates the 44” Rod carries two Road Wheels and a Coupling,
the latter forming the winding drum. Cord is tied to the Coupling and taken over
a 3" Pulley at the top of the shaft, then led around a1” Pulley held on a 2" Rod at the
top of the cage, and finally is tied to the 54" Strip at the shaft head,
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The two sides of the base are 54"x 24" and 24" x24"
Flexible Plates, which are bolted together and attached to the
front and rear by four Angle Brackets. At the centre, three
34" x 24" Flanged Plates are joined together by bolting their
flanges to two 53" Strips (Fig. 7.8b), and the compound plate
is then bolted to the Angle Girders and to Angle Brackets
fastened to the rear side. The top of the base is made by
bolting a 124" % 24" Strip Plate, two 54" x 24" Flanged Plates
and Flexible Plates of various sizes in the positions shown in
Fig. 7.8a.

1.8 SCALES

Construction should be commenced with the base as shown in Figs. 7.8a and 7.8b.
The front consists of two Angle Girders overlapped 15 holes and two 124" Strips similarly
overlapped. To these are bolted a 124" x 23" Strip Plate and a 54" x 24" Flexible Plate. The
front and rear are joined at each end by compound strips, each consisting of a 54 Strip
overlapping a 3" Strip two holes, The strips are bolted to the Angle Girders and attached
te the rear side by Angle Brackets.

.
.
.
L]
.
L]

-

Fig. 7.8b

The front of the housing for the dial and mechanjgm consists of two Angle Girders joined across
at the bottom by a 35" Strip and in the middle by a 5§* Strip. Two 24" small radius Curved Strips are
bolted to the ends of the Angle Girders and are joined across by a 54 Strip. A 54" x14" Flexible
Plate fitted with a 55" Strip and two 14" Strips as shown, is held by the securing bolts of the upper
54" Strip. The Space between the Angle Girders is filled in by three 54" x14”, four 24" x 14* Flexible
Plates, a 44" X 23" Flexible Plate and a 24" x 24" Flexible Plate. The rear of the dial housing is con-
structed in a similar manner, and is then joined to the front, at the bottom, by two 24" % 4° Double
Angle Strips, which also attach the housing to the base. One side is filled in by 2 24" Strip, 2 24" x 14"
Flanged Plate, a 54" x 24" Flexible Plate and a 24" x 24" Flexible Plate.

At the other side the front and rear of the housing are joined across by three 24" Strips and by
a 44" x 24" Flexible Plate. The top corners are made by bolting two 145" radius Curved Plates to the
Angle Girders and attaching them by Obtuse Angle Brackets to two 54” x14” Flexible Plates forming
the top. The dial is carried on two Double Brackets (see Fig. 7.8a).

The beam connecting the two scale pans is shown in Figs. 7.8a
and 7.8b. Two Angle Girders are joined across at each end by two
17 %17 Angle Brackets. A Crank is bolted at the centre of the Angle
Girders and four compound strips each consisting of a 24" Strip
overlapping a 34" Strip four holes, are pivoted to the Angle Girders
in the third hole from the top ends of the compound strips. Two
124" Strips are then pivoted to the ends of the compound strips by
2" Rods held in place by Spring Clips. The Angle Girders are
pivoted on a 34" Rod that is held in the boss of the Crank and is
passed through holes in two Flat Trunnions bolted to the base of
the dial casing.

The 124" Strips are pivoted on a 4” Rod that is passed through
holes in Fishplates bolted to Trunnions., The Trunnions in turn are
bolted to the centre 34" % 24" Flanged Plate of the base. The left-
hand scale pan is attached by Angle Brackets and the right-hand
scale pan 2 which consists of the halves of a Hinged Flat Plate is
fastened toa 34" X §* and a 14" % 4" Double Angle Strip. The method
of making the pointer is shown in Fig. 7.8a, A Worm fixed on the
14" Strip, and a 4" Pinion secured on the 24" large radius Curved
Strip act as counterweights. The pointer is pivotally mounted on a

" Bolt. Cord is tied to the pointer, led dver a 4" loose Pulley on a
3' Bolt, and finally is tied to a 1" Bolt fastened to the Angle Girder
of the beam. One end of a Spring is fastened to the dial casing and
its other end is attached to the beam at the point shown in Fig. 7.8a.

Bolts 1 and 3 should all be lock-nutted. The dial can be made
of white card and can be calibrated by placing objects of known
weight on the left-hand scale pan, and marking on the dial the
position taken up by the pointer, The 3* Pulley, Road Wheel and
Boiler End represent weights and are not fastened to the model.
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7.9 PENNY-IN-THE-SLOT MACHINE

The ramework of the modeal consists of four Angle Girders joined at the top and bottom by 54" Strips. Each
of the Angle Girders is extended downwards by a 24" Strip. The sides are covered in by Flexible Plates of various
sizes and the back by 124" Stri A 54" X 24" Flanged Plate is secured across the top (Fig. 7.9¢) and the remaining
space at each side is filled in by 54" x 14" Flexible Plates. The latter are fastened to the sides by 1" x1” Angle Brackets.

The front of the model is fitted with an inspection door 3. This consists of one half of the Hinged Flat Plate 4,
extended upward by a 44" X 24" Flexible Plate. When closed the door can be locked by means of a Fishplate lock-
nutted to the end of the " Bolt 5.

The drawer is constructed as shown in Fig. 7.9a. It consists essentially of two 34" x 24" Flanged Plates, which
are fastened together by twd 24" x §” Double Angle Strips. A 24" Strip and a 24" x §" Double Angle Strip, secured
together by Obtuse Angle Brackets, are bolted to the front ends of the two 23" x §” Double Angle Strips. A knob
is provided by a §” Flanged Wheel, which is held on the shank of a }” Bolt. To the free flange of the rear 34 x 24"
Flanged Plate is bolted a 14" X §" Double Angle Strip carrying a Fishplate at its lower end.

Each of the flanges of the rear Flanged Plate carries also a 34" Strip, and through the end holes of these Strips
pass the two shafts on which the drawer slides. One of these shafts is formed by a 64" Rod and the other by a
compound rod consisting of two 34" Rods, and their ends can be seen protruding from the back of the model in
Fig. 7.9c. The two 34" Rods forming one of the shafts are joined by a Rod Connector.

When pushed in, the drawer is locked owing to the Fishplate that is attached to the rear end of the drawer by
the 14" x 4" Double Angle Strip catching against the Fishplates on the end of a 34" x 4" Double Angle Strip. The
latter carries also a 15" Strip that forms a stop, and is bolted at its centre to a 24" x " Double Angle Strip that is
pivoted on a Rod. When a penny is dropped down the chute provided, it falls on to the free end of the 34" x §*
Double Angle Strip. The Fishplates on the other end of the latter are thus raised clear of the Fishplate attached

to the drawer.

The chute is shown in Fig. 7.9¢c and consists of two compound girders joined by 14" Strips and Angle Brackets.
Each of the compound girders is constructed from two Angle Girders, which are bolted together by their elongated
holes in such a manner that a space wide enough to receive a penny is left between the sides perforated with round
holes, At the top the chute is held in position by a §” Bolt, and at the bottom by a 14" x 4 Double Angle Strip.

The pennies are collected in a tray formed by a 54" ¢ 24" Flanged
Plate (Fig. 7.9c), which is reached by means of the door 1. This is
constructed from two 54" x 14" Flexible Plates overlapped two holes,

. and is suspended from a §” Bolt that is fastened through a Fishplate
bolted to the back of the model. The door is prevented from slipping
off the Bolt by a Collar,

The 54" % 24" Flanged Plate is supported at its forward end by a
Trunnion bolted to the casing, and at its rear end by a 54” Strip. The

| ; Strip is secured in position by a Trunnion and an Angle Bracket, as
g, 288 od N : I ) t | .. ; shown in Fig. 7.9b.

* ; Fe : | The match boxes are stacked between two Flanged Sector Plates,
which can be seen in Fig. 7.9¢, and when the drawer is pushed inwards,
a box automatically falls into position.

The Sector Plates are joined by 34" Strips and are bolted by their
flanges to the front and side of the machine. The match boxes are
prevented from falling out of the slide by two 54" Strips fastened to
the centres of the 34" Strips.
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7.10 BUILDERS LORRY

The main sid= members of the chassis consist of two 164" angle girders built up from 124" Angle Girders. Each
member has a further 124" Angle Girder attached below it by two Fishplates, one of which is bolted in the second
hcle from the front end of the Angle Girder, and the other in the tenth hole from the rear end. The side members
are further deepened by 124" Strips attached to them by Fishplates, 1"x1" Angle Brackets and 14" x 4" Double
Angle Strips. The Flat Trunnions are bolted at the rear end of the chassis and the 14” x 4" Double Angle Strips are
bolted in the second hole from the front end of the chassis. A 1”x1* Angle Bracket is bolted next to each Double
Angle Strip, and two are also fixed in a position six holes from the rear end of the chassis. The lower Angle Girders of
the side members are joined across by a 34" x 4" Double Angle Strip, and a 34" Strip. A 24" 1" Double Angle Strip
is bolted to the ends of the front pair of 1" % 1” Angle Brackets. The side members are also spanned by a 3" x 24"
Flanged Plate forming the back of the cab, and by a 34" Strip and a 34" x 4" Double Angle Strip at the front end.

The back of the cab is completed by a second 34" % 24" Flanged Plate, which is gttached to the first by two Fish-
plates, and the roof also is a 34" x 24" Flanged Plate. A 24" x14” Flanged Plate bolted to the lower 34" x 24" Flanged
Plate of the back of the cab represents the driving seat. Each side of the cab is filled in by thrae 24" % 14" Flexible
Plates, two of which are butted together, and the third is bolted behind to reinforce the joint. The Flexible Plates
are attached to the cab by two Fishplates. The front of the cab is made by overlapping four 24" x 24" Flexible Plates

and bolting them at the bottom to the 34" x £” Double Angle Strip spacing the chassis, and at the top to Angle Brackets.
The radiator is carried on two Reversed Angle Brackets joined across by a 24" Strip. A 54” Strip represents the front

bumper and is carried on the endsfof two 23" = 1" Double Angle Strips.

2
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The back axle is 2 5" Rod journalled in holes in two Flat Trunniens. The front stub axles are 2" Rods carried in
Double Brackets 2. A 15" Strip is held between the ends of each Double Bracket on a §” Bolt, which is lock-nutted to
a Reversed Angle Bracket bolted to the chassis in the sixth hole from the front. The tie rod is a 34" Strip, connected
to a Crank by a 3” Strip. The Crank is carried on a 5* Rod fitted with a Bush Wheel to represent the steering wheel.

Bolts 1 (Fig. 7.10a) are lock-nutted. The construction of the truck body is shown clearly in the illustrations
The 54" % 24" Flexible Plates at the rear end is fitted with Angle Brackets, which are fastened by lock-nuts to §” Bolts
passed through the sides of the body. The body is pivoted on a 4" Rod passed through holes in Flat Trunnions and a
"% 4" Double Angle Strip bolted underneath the body. The Red is held in place by four Spring Clips.

Tipping is carried out by turning the Crank Handle. The Cord is tied to a Cord Anchoring Spring on the 44"
Rod carrying the 57-teeth Gear, and is then led around a 4" loose Pulley on a 14" Rod in a Stepped Bent Strip, and yp0 0 ® ® @ o o o o
finally is tied to a Fishplate on the 44" Rod.
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7.11 CANADIAN PACIFIC RAILWAY LOCOMOTIVE

The coal bunker is represented by a 54" x24" Flanged Plate bolted flanges upward to four
24" % 24" Flexible Plates, and two compound strips consisting of two 24" Strips joined together.
Two 44" x 25" Flexible Plates attached to the sides and back of the tender by Fishplates and a 24" x 4"
Double Angle Strip respectively, represent the water tank.

The 14" Rod that holds the Boiler End to the tender passes through one of the Flexible Plates,
and through a hole in a Fishplate bolted to the rear 44" x 24" Flexible Plate. A ladder giving access
to the coal bunker (Fig. 7.11a) consists of two 34" Strips, which are joined across at the top by two
Angle Brackets. Six Angle Brackets provide the rungs.

The front bogie carriage is a 54" x 24" Flanged Plate attached to the chassis by two Flat Trunnions
and the 1* Pulleys are mounted on two 34" Rods. The 27 Pulleys are fastened on a compound rod
consisting of a 2° Rod and a 14* Rod joined together by a Coupling. Axles for the front and rear
Road Wheels are provided by a 4" Rod and a 44" Rod respectively. A Collar is fixed on each end of
the 44" Rod and a bolt carrying an Angle Bracket and three Washers is screwed into its tapped hole.
Each connecting rod' sl ock-nutted to the Angle Bracketas shown at 1, and also to a Rod and Strip
Connector carrying a 5" Rod. The 5" Rods represent the piston rods and are free to slide in holes
in 24" % 4" Double Angle Strips forming the ends of the cylinders. The 3 fast Pulleyfonjthe axle of
the Road Wheels is connected by a Driving Band to the Coupling on the compound rod.

The rear bogie wheels below the cab are 1* loose Pulleys lock-nutted to Fishplates. The Bolts
1 are §” long and carry two Washers on their shanks.

Each side member of the locomotive and tender consists of three 124* Angle Girders, the one at the front overlapping nine holes and the
rear Angle Girder overlapping seven holes. The side members are joined at the rear by a 34" x 4" Double Angle Strip and a 24" Strip and a
34" % 24" Flanged Plate below the cab. At the front of the chassis is bolted a second 34" x 24" Flanged Plate.

The boiler is made from four 54" % 24" and two 54 x 14" Flexible Plates, which are bolted across their centres to a compound strip con-
sisting of a 124" Strip overlapping a 54" Strip five holes, The upper part of the fire-box is represented by two 24" x 24" Flexible Plates and a
24" % 14" Flanged Plate. The sides of the boiler are extended along each edge by two 54" % 14" and two 24" x 14" Flexible Plates, the securing
Bolts holding also 2 124" and a 54” Strip overlapped five holes. The lower edges of the Flexible Plates are then bolted to further compound
strips, each consisting of a 124" and a 34" Strip overlapped one hole. A 14” Strip is bolted to the compound strips at the front end of the
boiler, another 14" Strip is bolted at a distance of 20 holes from it, and a Fishplate is placed midway between them. The front of the boiler
is a 3" Pulley bolted to a 24" x 4" Double Angle Strip. Two compound strips comprising 54” Strips and 124" Strips overlapped five holes,
extend the boiler on each side. The complete unit is attached to the chassis by four Obtuse Angle Brackets.

The sides of the tender and cab are made by 124" x 24" Strip Plates bolted to the 34" x 24" Flanged Plate in the centre of the chassis. At
the rear end the Strip Plates are attached to a 34" % §” Double Angle Strip and a 34" % 24" Flanged Plate that forms the back of the tender,
Two 174} radius Curved Plates overlapped three holes form the roof of the cab, and they are attached by a §” Bolt that carries three Washers
on its shank, to a Fishplate fixed to the fire-box. The roof is attached’by Obtuse Angle Brackets to the 24" Strips forming the sides.
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712 AERIAL TARGET SPOTTING GAME—Continued

Fig. 7.120

Details of the bomb release are seen in Fig. 7.12b. The bomb consists of two 1%
Pulleys, two 17 loose Pulleys and a 4" Pinion held on a 34" Rod. This Rod is passed
through a Coupling 10. The Coupling is attached to-the fuselage by two §” Bolts,
one of which is seen at 11. These Bolts are fitted with nuts, and screwed into the
tapped holes of the Coupling. The nuts are then tightened to hold the Coupling
in position. )

A 14" Strip 12 is held by a nut on a §* Bolt. This Bolt is screwed into the
Coupling 10 so that when the Strip 12 is in the position shown in Fig. 7.12b, the §*
Bolt grips the bomb tightly in the Coupling. When the Strip 12 is moved towards
the tail of the aeroplane the bomb is released,

An 115" Rod 13 (Fig. 7.12b) is mounted in two 24" % 4" Double Angle Strips
bolted to the 124" Angle Girder 14. The Rod 13 is fitted at one end with a Crank
15, so that the Crank is brought into contact with the Strip 8 as the arms revolve,
A Collar 16, fitted with a Threaded Pin and a second Collar 17, is locked at the
opposite end of the Rod 13, A Bolt 19 is screwed into the Collar 17 so that it will
engage the Strip 12.

A Boiler fastened to the Angle Girders 18 is weighted so that the rotating arms
are balanced.

To operate the model the Motor should be allowed to run until the rotating
arms have picked up speed. When the Strip 8 is judged to be in the correct position
to release the bomb so that it will fall on the target, the Motor is switched off. The

Crank 15 will then be forced upwards by the Strip 8, thus moving the Strip 12
backward and releasing the bomb.

Note: The Motor used in this model is not included in the Outfit.

7.13 MOTOR LINER

The construction of each side of the hull is identical and clear from [the
illustrations.

The superstructure is attached to the hull by Strips at the bridge end and a
24" % 4" and a 24" ¥ 1" Double Angle Strip is used at the other end. The boat deck
comprises two 347% 24" Flanged Plates, a 54" X 24" Flanged Plate and a 24" x 24"
Flexible Plate, all of which are fixed end to end by their flanges and bolted at one
end under a 34" Strip and at the other to the bridge structure.

In assembling the bridge, a 34" Strip is7attached by Angle Brackets to the ends of the 124" Strips that form the sides of the superstructure, and a 24" Strip bolted
vertically connects the 34" Strip to the flange of the 34" x 24" Flanged Plate forming part of the boat deck. Next, two 54" Strips and a Formed Slotted Strip are
connected together by Fishplates at their ends and centres and the front of the bridge so formed is bolted to the Flanged Plate by a #* Bolt, a Collar being used for
spacing purposes.

The chart house is a 24X 14" Flanged Plate with a Double Angle Strip fitted to its flanges, and it is attached to the boat deck by a Double Bracket. Two Double
Angle Strips bolted to a Double Bracket are also attached to the Flanged Plate. Half of a Hinged Flat Plate 1 is used in the construction of the forecastle deck and is
extended by a 24" x 14" Flexible Plate 2, a Flat Trunnion 3 and two 24" Curved Strips 4. The end of the Flexible Plate is bolted under the 24" X 4" Double Angle Strip 5.

The two Flat Trunnions 6 bolted on the aft deck represent a hatch cover, A Large Fork Piece 7 fastened to the deck by a " Bolt forms part of a winch.
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The counterweight at the rear of the beam is a Boiler attached to the lower 33" x 24"
Flanged Plate by Angle Brackets. Cranks bolted to the beam have an 114" Rod locked in
their bosses. The Rod passes through the centre holes in the Flanged Sector Plates of the
beam supports and it carries two Road Wheels and the 3" Pulley. The beam is connected
to the span by two 124" Strips 2, the upper ends of which are pivoted in the third holes on
a 64" Rod passed through two 24" X * Double Angle Strips bolted to the front end of the
beam, The lower ends of 124" Strips 2 are pivoted on #* Bolts 1, which are lock-nutted reaches a horizontal position.

to the span and carry Collars on their shanks to hold the 124" Strips in position.

The landing jetty consists of Flexible Plates of various sizes joined together by Double
Angle Strips and Angle Brackets. The stairways are built up from Strips and Double Angle
Strips and are bolted to the jetty. Two 3" Screwed Rods lock-nutted to the 24X 24"
Flexible Plates forming part of the platform, have Cord tied between them to represent
rails. Two Fishplates are bolted to the edge of the jetty to act as stops when the bridge

7.14 BEAM BRIDGE

The base is built by bolting two 54" % 24" Flexible Plates to two 53" % 24" Flanged Plates. The ends of the Flanged Plates
are then joined across by compound strips consisting of two 54" Strips overlapped five holes. The remaining sides of the tace
are made by overlapping a 54" x 24" Flexible Plate and a 4§” x 24" Flexible Plate by three holes. The sides are joined together
at the lower corners by Angle Brackets. Two 54" x 14", two 24" % 24" and one 24" x 14" Flexible Plate are bolted together
and fastened to the 54" x 24" Flanged Plates in the positions shown in Fig. 7.14a. Supports for the beam are provided by four
124" Angle Girders bolted to each corner of the base. At their upper ends pairs of Angle Girders are bolted to the flanges
of two Flanged Sector Plates as shown, and three 124" Strips are also attached to the Angle Girders by Fishplates,

The span of the bridge is made by joining two 124" Angle Girders at their ends and centres by three 54* Strips, and two
124" Strip Plates for the roadway. The upper Angle Girders of the span are joined across by two 54" Strips, and are
connected to the lower Angle Girders by three 54" Strips, a 24" Strip and a 34" Strip. The lower side memters of the kezm
consist of compound strips made by overlapping two 124" Strips by 15 holes, and joining them at the rear end by a 34" x 24"
Flanged Plate, and at the front end and middle by 34" x 4* Double Angle Strips. The upper side members are 124" Strips,
and they are connected at their centres by two 24" x 14" Flexible Plates overlapped three holes, and Angle Brackets. At the
front end the upper and lower side members are joined by 3 Strips, to which is bolted a 34" % 24" Flanged Plate. At the
rear end the side members are joined by 34" Strips extended one hole by the flanges of a 34" x 24" Flanged Plate. The side
members are connected also by a series of 24" Strips.

On one side the span is pivoted by a §” lock-nutted Bolt to a Trunnion, and on the other side itis
pivoted on a 34" Rod, which passes through a second Trunnion and the centre hole in a 24" x 14" Flanged
Plate attached to the base by two 1" %1 Angle Brackets. The Rod carrries a 57-teeth Gear a 1* Pulley fitted
with Rubber Ring, and a Bush Wheel. The Bush Wheel has a 24* Strip tolted across it, and a 124" Stripis
connected to the end of the 24" Strip and the 3* Pulley by lock-nutted Bolts 3. A large Crank Handle
connected by a Coupling to a 2° Red, carries a Worm and two 17 Pulleys fitted with Rubter Rirgs, The
Crank Handle is passed through holes in the Angle Girders forming the tezm supports, ard tke Worm
meshes with the 57-teeth Gear. By turning the Crank Handle the span can be raised or lowered.
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7.15 COAL ELEVATOR

The frame of the shaft consists of four compound angle girders, spaced apart at their ends by 54" Strips. Each compound girder is made
from two 124" Angle Girders bolted together, overlapping 14 holes. The base of the shaft is extended as shown by two 124" Strips,” between
the outer ends of which is bolted a 53" x 24" Flanged Plate, Two more 124" Strips forming rails on which the coal trucks run, are secured to
the centre of the Flanged Plate by Angle Brackets. At their other ends the rails are supported by Fishplates and Angle Brackets attached to
a 34" Strip, which is fixed to the base by Reversed Angle Brackets.

The extension of the base on one side of the shaft is made by two 34" x 24" Flanged Plates. These support a third 34" x 24" Flanged Plate
in which a Crank Handle is journalled as shown. The other bearing for the Crank Handle is provided by a 24" » 1” Double Angle Strip, which
i5 secured to the 124" Strip Plates by a 24" % 4" Double Angle Strip.

Between the two Double Angle Strips, the Crank Handle carries a 2° Pulley, which is connected by Cord to a 1* Pulley on a compound
roll consisting of a 44" and a 2" Rod joined by a Coupling. This rod is journalled in the 54” Strips at the top of the shaft. A 64" Rod journalled
in two Flat Trunnions as shown, carries a 57-teeth Gear, which meshes with a §” Pinion on the compound rod. The 64" Rod carries at its centre
a Cord Anchoring Spring, to which a length of Cord is tied. The Cord is then wound around the Rod several times and secured to the top
of the truck platform, the constructional details of which are shown in Fig, 7.15a. The Bolts 1 are lock-nutted, and when the projecting 24"
Strips make contact with the 54" Strip that is secured to the elevator shaft just below the chute, the rails and wagon tip up and the coal is
fed on to the chute.

The chute is a'Flanged Sector Plate, and it is pivoted on a 5" Rod supported by two Reversed Angle Brackets. The angle at which the chute
rests is controlled by a large Crank Handle journalled in two of the 54" Strips at the top of the shaft. Cord is tied to the shaft of the Crank
Handle, taken over the 47 loose Pulley at the top of the elevator shaft and finally is tied to the front of the Flanged Sector Plate. The 4~
locse Pulley is held on a 13" Rod journalled in the end holes of two 24" Strips fixed to the top of the shaft by a Double Bracket. The motor
is represented by two Boiler Ends, which are bolted to a 24" x 14" Flanged Plate that can be seen in Fig. 7.15b. A 34" Rod is passed through
the centres of the Boiler Ends, and is held in position by a 3" fast Pulley and a 3" Flanged Wheel, A Driving Band connects the 4” fast Pulley

to a 1”7 Pulley on the 64" Rod.

Fig. 715a
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The sides are joined together at the front
by a 54" % 24" Flanged Plate and a 54" Strip 9,
and in the centre by a second 54"x24"
Flanged Plate

The roof is supported by 24" Strips 10
and two 55" Strips 11. A 124" Strip 12 on each
side of the model is extended at the front by
a 24" Strip, and at the rear by a Formed
Slotted Strip. The Formed Slotted Strips are
joined by a 24" Strip, and two 24" x24"
Flexible Plates 13 are bolted in position, The
124" Strips 14 are attached by Obtuse Angle
Brackets to the Strips 12, and the 54" Strip 15
is secured to the Strips 10 by Angle Brackets.

7.16 DOUBLE DECK BUS

The model is commenced by assembling
the chassis members, each of which consists of
two 123" Angle Girders overlapped 16 holes.
These are connected by a 54" Strip1 and a 24
* & Double Angle Strip 2 (Fig. 7.16a). The
bonnet uses two Flanged Sector Plates joined
by two 44" x 24" Flexible Plates, and the radia-
tor is represented by a 24" x 14" Flanged Plate.

The framework of the near side of the
lower saloon is built up on two 54" Strips 3.
These are bolted at their lower ends to two
54" Strips, at their centres to a 124" Strip, and
at their upper ends to a 124" Angle Girder 4.
The side is filled in by half of a Hinged Plate,
a 54" % 24" Flexible Plate, and 3 24" x 14" Flex-
ible Plate above the rear wheel. The off side of
the saloon is made in a similar manner, and is
extended by 24" x 24" Flexible Plates 5 (Fig.
7.16¢) bolted to 24" Strips.

The rear panelling of the lower saloon
consists of two 145" radius Curved Plates 6 and
a 24" x 24" Flexible Plate 7. The Flexible Plate
7 is bolted to a 54" Strip B and the Curved
Plates are strengthened by Formed Slotted
Strips.

The sides of the upper saloon are identical
in construction, and are formed by a 124"
Strip Plate extended at the front by a 24" x 24"
Flexible Plate, and at the rear by a 54" x 24"
Flexible Plate. The 54" x 24" Flexible Plates are
curved and bolted to a 24" x 24" Flexible Plate
at the back.

The centre of the roof is filled in by six 124" Strips and
three 54" 14" Flexible Plates bolted together. These are
attached at each end to a 34" x 4" Double Angle Strip and a 24"
Strip overlapped three holes. The compound strips are
attached by Angle Brackets to the Strips 14, The front and rear
of the roof are 54" x 24" Flexible Plates,

The driver's cab is made by fixing a 24" x14* Flexible Plate
16 (Fig. 7.16c) to a Fishplate bolted to the side of the lower
saloon. The front of the cab consists of two 24" x 14" Flexible
Plates overlapped two holes and bolted to a 24" % 4" Double
Angle Strip 17, and attached by an Angle Bracket to the
Flexible Plate 16, The 24" x 4" Double Angle Strip 17 is joined
to the Strip 9 by a similar Double Angle Strip.

(Continued on next page)
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Fig. 7.16c

Note : The Motor used
in this model is not
included in the Qutfit.

7.16 DOUBLE DECK BUS—Continued

The front axle is a compound strip 18 (Fig. 7.16a), bolted to the chassis, and is made by over-
lapping two 34" Strips five holes. The Crank 19 is locked on a2 34" Rod journalled in the end hole
of the strip 18 and in a2 Trunnion held by the Bolt 20, The Crank 21 is fixed on a 14" Rod mounted
in the end of the Strip 18 and is held in place by a Collar. The Cranks 19 and 21 are connected by
two 34" Strips, which are overlapped five holes and fastened to the Cranks by lock-nuts. The front
wheels are free to turn on 1" Bolts screwed into the tapped holes of the Cranks 19 and 21, two
Washers on each Bolt being used to space the Road Wheels from the Cranks.

An EO20 Electric Motor is bolted to the chassis members. The pulley on the Motor armature
shaft is connected by a belt of Cord to a1” Pulley on a 64 Rod 22. This Red is journalled in Fishplates
bolted to two 24" x 4 Double Angle Strips attached to the chassis. A Worm Gear on the same Rod
meshes with a §* Pinion on the rear axle. The rear axle is a 5" Rod mounted in the chassis members.

The centre of the chassis is filled in by three 34" x 24" Flanged Plates, and the rear platform is
formed by a 54" x 14" Flexible Plate 23 and two Semi-Circular Plates 24.

1.17 SWING BOATS

The base of the model consists of two
Angle Girders joined at each end by a 124"
Strip. The platform at the front is formed by
two 54" x 24" Flanged Plates connetted by a
24" % 24" Flexible Plate, and is secured to the
base by four Angle Brackets.

The outer ends of the two shafts holding
the swing boats are journalled in Flanged
Sector Plates bolted to the Angle Girder
uprights, which are joined across their upper
ends by 124" Strips as shown. The inner ends
of the Rods are journalled in Fishplates bolted
to the centre pair of Angle Girder uprights.
The angle at which the Fishplates are set
should be adjusted so that two 4* Pinions on
the inner ends of the Rods mesh accurately.

Fig. 7.17a

Note :The Motor, Sprocket
Chain and Wheels shown
in Fig. 717a are not in-
cluded in the Outfit.

The right-hand Rod carries outside the Flanged Sector Plate a 3" Pulley, and to this is fastened
a Threaded Pin that is connected by a 124" Strip to a Pivot Bolt secured by lock-nuts to a Bush
Wheel. The Bush Wheel is held on 34%' Rod journalled in two Flat Trunnions, which are fastened
to the flanges of a 34" x 24" Flanged Plate bolted to the base. A 2° Pulley on the 44" Rod is
connected by a Driving Band to a 1" Pulley on a Crank Handle, which is journalled in two Flat
Trunnions bolted to the flanges of the 3}" x 24” Flanged Plate.

The back of the paybox is formed by a 33" x 24" Flanged Plate, and its front by a 24" x14"
Flanged Plate. The sides and top are filled in with 2&' % 15" Flexible Plates.

Fig. 7.17a shows the model fitted with a No. 2 Clockwork Motor. The Motor is bolted to
the side of the base, and the driving shaft is replaced by a 2* Rod. A 3" Sprocket Wheel on the
end of the Rod is connected by Sprocket Chain to a 3” Sprocket Wheel on a 64* Rod that replaces
the Crank Handle.

When the Meccano Mo, 2 Clockwork Motor is not available, the No. 1 Clockwork Moter
may be used as a substitute, (See ship attached to the introduction of this Book.)




meccanoindex.co.uk

19

This Model can be built with MECCANO No. 7 OQutfit (or No. 6 and No. 6a Outfits)

8l

28pd jxau uo panujua)))

‘¥ ding
?|8uy ajqnoq %, FL & Aq paujof aue wn_..:m pawey
152 oy L '9) sd15 € PUe G sdlas FE 2yl Aq papuaixa
pue sa3e|dysi4 Aq pa3dauuod aue g pue 7| sdi3s ay3 jo
spua Jaddn ay ) ‘sdiiig ajBuy sjqnoq § x Fz 42 Aq
pautol pue sdiJig §£ 01 SpPua Jamo| J1ay} 32 pajjoq aie
€1 pue 7} sdinas ay| 'sajoy || paddejdaso sdinig 7L
omy aJe g} sdiais ayy pue 'sajoy xis paddejssao sdiuig
AT omy jo 3s1suod 7| sdiaas ay|  'sdins punodwod
Jo sajed omy ase qif ayy jo sispad uiew ayy

egLL By

ding ajduy aiqneq ¥ X FE
e Aq JeasToyl e paulof aue || sdins
ay] L sdiiis ay3 03 syaxoeag duy
asnqO Aq payoelle pue sdiiig panlo|s
pawJoy 01 paloq sIejd pPapND
snipes #L oM pue saield 3jqixapd
HTXFr om1 Aq pawsoy | Jood Yyl
“JayiaBol paijeq ding foe pue fze
AQ L1 1® paidouuod aue Q) sd11§ pue
sdinyg fz oyl -0y ayl ie g} sdiag
L5 om1 Aq pue Jeas ayy e sding
§7 om1 Aq pajsoddns st jood ayy

‘uiges ay3 jo aseq ay) Bulwio) sajeld padue|4
AT X FE 3y 03 payoerie si g Aajng L€ v '8 dia1g 9)Buy
a1qnoqg f x . fg © 03 payjoq pue sejoy uu.:.:. padde|
~J3A0 saelg ajqixaly Fzx.Fz om1 jo juol) ayy pue
2wy paBueyy Fz x Fg e jo s1515U00 UIqed ay) JO Jead
3yl 's9joy xis sdigg Fg omy duiddejuaso 4q apew
(egL's “Biy) ¢ sdins punodwod Aq pausyiBusiis aJe
SapIs ay) saie|d padue|4 syl jo saduel) oyl 01 pAYjOq
pue saylaBoyr paurol aae|d 2|qixa)d frx.fs ' pue
Hdrx Frejo 1515003 Sapis @y | "Pasn aJe sale|d padue|d
ST X% FE omy uiged [osjuod ayy jo aseq Ayl Jog

'sa1e|4 paduely Byl Jo aJjued
ay) 01 pa1jog 9 A9|ind LE B JO SSOQ 3yl Ul paxydo| s
S poy Lf9 v 'seieyd paBuely Bz x fg omy Aq ul pajiy st
damoy 243 jo doy syl pue 'saield 3|qixal4 1 % s pue
sdiaag §5 Aq paujol aJe siapa1o) 3yi Jo spua Jaddn ay |
‘saje|d 2|q1xald F7 ¥ 56 Jnoj AQ pue ‘p 1B U2SS 1 LPDIYM
Jo suo 'sding §g omy Aq spua Jamoj Jiayl e pautol
aJe suapdio) 98Uy [E21JBA BY| 'BSEQ IY) 01 SIRpIID
93uy FzL 4noj Buijjoq Aq apew S1 Jamol Iy

“sayefd ding
asay} JO 9pIS yoea uo uonised Ul paljoq AJe SJBpJID)
ajduy fzL om1 pue | sispai9 ajfuy ayl o} paydene
aae ¢ samld diag LfzL om) siaprig 9jduy Aq
Jayiedol sdung f7| omi Buiujof Ag apew aue yoiym
'Z s49pA19 3)duy dn-1jing o1 | sJepJio 9jBuy JFTL )
3unjoq 4q undsq S| [3pOW SIY3 JO UOHINIISUCD

INY¥DO ONIJINT TIATT 8T'L




20

meccanoindex.co.uk

These Models can be built with MECCANO No. 7 Outfit (or No. 6 and No. 6a Outfits)

7.18 LEVEL-LUFFINS CRANE—Continued

The Rod 5 (Fig. 7.18a) is passed through the Pulley 9 and the centre hole of a 24" Strip
attached by Trunnions to the strips 11. One of the Trunnions can be seen at 17. The jib and
cab are slewed by turning the Bush Wheel 18. This is locked on a 5* Rod carrying a Worm,
which meshes with a §" Pinion fixed on a vertical 34" Rod, This Rod is mounted in the base of
the cab and in a 1" x 1" Angle Bracket bolted to one of the

strips 7. A 4" Pulley locked on the lower end of the 34"
Rod is connected by a Driving Band to the 3" Pulley 6.
~_ Thejibis luffed by a 3§ Crank Handle 22, This

is journalled in the side of the cab and in a Double

Bent Strip held by a bolt 23, and carries a 4"

Pinion meshing with a 57-teeth Gear on Rod

24. A length of Cord is fastened to this

Rod and passed under a 34" Rod 25, It

is then taken over a 1" Pulley on a 4°

Red 26, and around a 2" Pulley held

on a 2" Rod 27. This Rod is
mounted in Flat Trunnions
bolted to the upper end of
the jib. The Cord is passed
around a second 1”7

Pulley on Rod 26 and

a 2" Pulley on Rod

27. It is then taken

around a third 1"

Pulley on Rod 26

;;d is tied to Red

Fig. 7.18b

Movement of the load is controlled by a
5" Crank Handle 28 fitted with a drum
consisting of two #* Flanged Wheelsand a
Sleeve Piece. A length of Cord extending
from the drum is passed under Rod 25 and
over a 4" Pulley on Rod 26. It is passed
over a 3" Flanged Wheel held between
the 2° Pulleys cn Rod 27, and over a 1
Pulley in the jib head. It is then taken
around a 1" loose Pulley in the pulley
block, a 17 Pulley in the jib head and a
second 1" loose Pulley in the pulley block.
Itis then tied to the Double Angle Strip14.

The pulley block is formed by two
Semi-Circular Plates bolted to Double
Brackets. Two 17 loose Pulleys are
mounted on a 14" Rod held in the Semi-
Circular Plates, and a Loaded Hook is
attached by a 3" Bolt.

1.19 GAS ENGINE

A base for the madel is provided by four 124" Angle Girders
bolted at each end to a 54" x 24" Flanged Plate. Further Angle
Girders bolted to the upper flanges of the Flanged Plates provide
bearings for the crankshaft. Each crosshead slide 1 is made by
bolting . two .
Strips to a Fishplate,
attached to the
flange of the 54"x
24" Flanged Plate in
front of the cylinder.
At their free ends
the 54" Strips are
bolted to a 14* Strip,
which is fixed to one
of the upper Angle
Girders (see ig.
7.19a). The securing
bolts each carry a
Washer on their
shanks in order to
space the 54" Strips
apart.

are fastened to the 54" 2%
Sleeve Piece fitted with a #

2

The crankshaft consists of a 2 Rod and a 5" Rod fitted with Flange!

are connected by a 2°

Fig. 71%a

Rod held in a Collar pivoted between 247 Strips. The valve tappet is a 43" Rod

The 27 Rod is held in the boss of a Crank bolted on the outside of one of
held in the boss of a 57-teeth Gear bolted on the inside of the other Flan
Rod, which is passed through the boss of a Cran
Flanged Wheel. The connecting rod is made by bolting two 53" Strips and

The cylinder is 2 Boiler opened out
so that it will fit around the rims of the 3*
Pulleys forming the cylinder ends. The 3°
Pulley at the crankshaft end of the
cylinder is bolted to the 54" x 24" Flanged
Plate, and the other 3" Pulley is attached

t #31* Angle Brackets. A 5§"x14" Flexible Plate is
b%ﬁzg ?:l:f\l; bg‘f,;’.”,“ﬁ ln: is attached at each end to two 34" % #" Double

Angle Strips. The latter are bolted to 3

* % 24" Flanged Plates that in turn
Flanged Plate, The cylinder inlet port is a
Flanged Wheel, and the valve stem is a 14"
also held in a Collar.

d Sector Plates to represent the crank webs,
the Flanged Sector Plates, and the 5" Rod is
ged Sector Plate. The Flanged Sector Plates
k and is held in place by a Collar and a #*
two 37 Strips overlapped two holes to two
Double Brackets. The large Fork Piece, to
which the 24" x 14" Flanged Plate forming
the crosshead is bolted, is spaced from the
crosshead by three Washers,

The piston rod ccnsists of a 44" Rod
joined to a14” Rod by a Coupling, and the
flywheel is made by bolting two compound
strips, consisting of two 23" Strips over-
lapped one hole, to a 2” Pulley. Three
54" x14" Flexible Plates are bolted
together and attached by Angle Brackets
to the ends of the 24" Strips,

The Bolts 2 are lock-nutted. The
Collar on the 5 Rod carrying the Bush
Wheel is fitted with 2 §" Bolt that actuates
the valve tappet.
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7.20 TRAVELLING GANTRY CRANE

Each of the vertical towers is built from two 124" Angle Girders 1 and two 124* Strips 2. These are bolted at their upper ends to a 3§ % 24* Flanged Plate 3. The Angle Girders are fastened to
a 124" Strip Plate strengthened by a 124" Strip 4 and two 54 Strips 5. The Strips 2 are attached by Angle Brackets to a 124 flexible plate made by bolting together three 54" x 24" Flexible Plates.
This plate is strengthened by a 124" Strip 6 and is connected to the Strips 4 and 5 by two 24" x 4" Double Angle Strips at each end.
A 24" % 24" Flexible Plate is attached to one of the Double Angle Strips at each end, and the top is filled in by a 44" x 24" Flexible Plate 7 and half of a Hinged Flat Plate(8.
The towers are connected by two compound girders 9 and two compound strips 10. The girders 9 are formed by two 124" Angle Girders joined together by a 24" Strip and the strips 10 are
made by bolting two 124" Strips to a 34" % 24" Flanged Plate 11.
The sides of the control cabin are made by
attaching two 54" x 24" Flanged PlatesjtoTthe
13 - Flanged Plate 3. The roof is supported by four
24" Strips bolted to the sides and connected
at their upper ends by 54" Strips 12 and 34"
*% 4" Double Angle Strips 13 (Fig. 7.20a). The
roof consists of four 54" x 14" Flexible Plates
joined together and‘attached toTthe Strips¥12
by Obtuse Angle Brackets
ToXmake the travelling carriage (Fig.
7.20b), two Trunnions14 are bolted toa 14" %
£",Double Angle Strip. The carriage runs on
four 3 Flanged Wheels locked in pairs on 3"
Screwed Rods. The Screwed Rods are
journalled in the 23" Strips 15. These Strips
are fastened to the ends of the 14" x 4" Double
Angle Strip. Two 1% loose Pulleys
are held on 2 1" Rod mounted in
the end holes of the Trunnions 14.

Movement of the carriage is
controlled by a 34" Crank Handle
journalled in the side of the cabin
and in a 14" x %" Double Angle
Strip 16 (Fig. 7.20b). A ¥" Pinion
on the Crank Handle meshes
with a 57-teeth Gear on a 4§"
Rod 17. A length of Cord
extending from the rear of the
carriage is passed under the Rod
18 and lapped twice around a 4~
Pulley 19 on the Rod 17. Itis then
passed under the Rod 18 and
around a 1* Pulley on a 44" Rod 20, and finally fastened to the opposite end of the carriage.

Raising and lowering of the load is controlled by a 5% Crank Handle journalled in the sides of the cabin. A length of Cord fastened
to a Cord Anchoring Spring on the Crank Handle is passed under the Rod 18 and over one of the 17 loase Pulleys on the travelling
carriage. It is then passed around a 1" Pulley in the pulley block and over the second loose Pulley on the carriage, and tied to the
Rod 20.

-

RS

Fig. 7.20a (Continued on next page)
Ig. /..
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7.20 TRAVELLING GANTRY CRANE—Continued .

A brake on the 5" Crank Handle is provided by a length
of Cord around a1” Pulley 21 (Fig. 7.20b). This Cord is attached
to a Crank 22 locked on a 5° Rod passed through the sides of
the cabin. A 24" Curved Strip 23 bolted to a second Crank
fixed on this Rod acts as the brake lever.

The pulley block is formed by two Semi-Circular Plates
joined by two Double Brackets. The Hook is held on a §" Bolt
passed through the Semi-Circular Plates.

The crane travels on four Road Wheels locked on 34" Rods
mounted in the Strips 4 and 5. Two 2 Pulleys fixed to the rear
pair of 34" Rods are connected by belts of Cord to 1% Pulleys 24,
These Pulleys are locked on a long rod 25 made by joining
together an 114" a 64" and a 5 Rod by a Coupling and a Rod
Connector. This rod is journalled in 1% x 1% Angle Brackets 26
belted to each of the towers, A 4 Pinicn on the rod 25 meshes
with a Worm Gear on a 44" Rod 27. This Rod is mounted in
Fishplates bolted to the Girders 9 and is fitted with a Bush
Wheel.

Fig. 7.20b

71.21 TRANSPORTER BRIDGE

overlapped lengthways, and the lower edges of the base are braced by two 24" x §* Double Angle Strips.

Each approach roadway is a 54" X 24" Flexible Plate extended one hole by a 24" % 14" Flexible Plate, the securing bolts
carrying also-a 24" x 4" Double Angle Strip. A second 23" X 4" Double Angle Strip is bolted near the inner end of the
54" x 24" Flexible Plate, and is connected to the other Double Angle Strip by 54" Strips. The approach roadways are

supported at the shore ends by 24" 14" Flexible Plates reinforced by 24" Strips.

Each tower is made as follows. Two 124" Strips-are bolted at the top ends to a Double Bracket, and a third 124"
Strip is dttached to them by an Angle Bracket. In a position 12 holes from the top, the 124" Strips are bolted to a Double
Bracket made from two Angle Brackets, and their lower ends are splayed out and bolted to the base. The towers at
each end of the bridge are joined across by three 54" Strips, and an archway made from two 24" small radius Curved
Strips and a 3" Strip, is added. At the top of each tower a Road Wheel is carried on a1 4" Rod, which is held in place

by a Spring Clip.

Each side of the span consists of four 124" Angle Girders joined together with 24" Strips, and they are connected at
each end by 34" Strips, and at the centre by a 34" % 4" Double Angle Strip bolted to Flat Trunnions. Angle Brackets

connect the span to the lower 54* Strips in the towers.

The bogie supporting the carriage consists of two 54" Strips joined across at each end by 14* x 4* Double Angle Strips
which are fitted with Flat Trunnions, Fishplates bolted to the Flat Trunnions support the carriage. A Crank Handle
carrying a 1% Pulley is journalled in the right-hand tower, and the drive is taken from the Pulley to a second 17 Pulley
fastened on a 5” Rod in the span. A 1* Pinion on this Rod meshes with a 57-teeth Gear secured to a second 5" Rod.
The operating Cord 1 for the carriage is tied to Flat Trunnion 2, led around 1* loose Pulley 3 on a 44" Rod, and around
17 fast Pulley 4 on a 5" Rod. Finally it is tied to one end of a Spring, the other end of which is carried on a Pivot Bolt
lock-nutted to a Reversed Angle Bracket bolted to the travelling bogie. The Spring is used to tension the operating

Cord 1.

Construction should be commenced with the two towers supporting the span. The bases of the towers are identical,
and an underneath view of one is shown in Fig. 7.21a. Two 54" x 24" Flexible Plates are curved to shape and the ends are
overlapped by two holes along the flanges of a 54" x 24" Flanged Plate. The shore side of the base is made by extending
a 44" X 24" Flexible Plate two holes with a 24" x 23" Flexible Plate, The other side consists of two 54" x 14" Flexible Plates

Fig. 7.21a




meccanoindex.co.uk

This Model can be built with MECCANO No. 7 Qutfit (or No. 6 and No. 6a Outfits)

The piston rod is a 4" Rod, and it is connected to the Pivot Bolt on the
Bush Wheel by a Rod and Strip Connector. Bearings for the crankshaft
are provided by Flat Trunnions attached to Trunnions bolted to the base,
and the flywheel consists of two 3" Pulleys.

The meodel is operated by a 34" Crank Handle 12. This is journalled
in the side of the cab and in a 34" X 24" Flanged Plate 13, bolted to the
front of the cab and attached by an Angle Bracket to the base. A 4"
Pulley on the Crank Handle is connected by a belt of Cord to a 1" Pulley
on Rod 10, The Crank Handle is also fitted with a 4" Pinion, which can
be meshed with a 57-teeth Gear on a 5 Rod 14. This Rod is free to slide
in its bearings, and is controlled by a lever 15, consisting of 34" Rod fixed
in a large Fork Piece. The Fork Piece is pivoted by a §* Bolt to a Double
Bracket bolted to the base, The lever 15 engages between a 1" Pulley 16
and a Collar locked on the Rod 14.

The fixed pulley block at the crane head (Fig. 7.22b) is formed by
14" Strips attached to two Flat Trunnions balted to the legs. A 2" Pulley
and a 17 loose Pulley are free to turn on a 14" Rod mounted in the 14"
Strips and held in place by Collars,

The hoisting pulley block consists of two 24" % 4" Double Angle Strips
bolted together, and the Hook is attached by an Angle Bracket. A 2" Pulley
s locked on a 1" Rod mounted in the Double Angle Strips.

(Continued on next page)

71.22 SHEERLEGS

Construction of this model is begun by building the base of the cab from two 54" x 24*
Flanged Plates extended by two 34" X 24" Flanged Plates. Two 124" Angle Girders 1 are
bolted to the 54" < 24" Flanged Plates and are connected at their outer ends by a third 124"
Angle Girder 2,

Each of the legs is made from two 124" Angle Girders overlapped three holes, and two
124" Strips overlapped five holes are attached to the Angle Girders by Angle Brackets to
form U-section girders. The legs are attached to the Angle Girders 1 by Angle Brackets,
and are bolted together at their upper ends, The tie rods are formed by three 124" Strips
overlapped seven and ten holes and are bolted to the cab and to the Double Bracket fastened
to the crane head.

The sides of the cab are 54" x 24" Flexible Plates strengthened by 54" and 24" Strips, and
are attached to the base by Angle Brackets, The roof is supported by four 24" Strips bolted
to the sides. Two of these Strips are connected by a compound strip 3 (Fig. 7.22a) consisting
of a 34" and a 24" Strip overlapped two holes and fastened
to Angle Brackets. The roof is formed by three 54" x 24"
Flexible Plates bolted together and attached to Formed
Slotted Strips bolted to the sides by Obtuse Angle Brackets.

The front of the cab consists of 2 44" x 24" and a 2§"
14” Flexible Plate joined together and fastened to the sides
by 1"x1" Angle Brackets 4 and 24" x 4" Double Angle
Strips 5. The rear of the cab is partly filled in by a 53" x
24" Flexible Plate 6, a 5i"x14" Flexible Plate 7, two
Semi-Circular Plates B and a 24" < 14" Flexible Plate 9.- The
Flexible Plates 6 and 7 are bolted to the base between the
34" % 24" and 54*x24" Flanged Plates, and the Semi-
Circular Plates 8 are attached to the sides of the cab by
Angle Brackets. A Boiler is bolted to the base and fitted
with a Chimney Adapter and Sleeve Piece to represent the
chimney. A second Sleeve Piece fitted with two 3” Flanged
Wheels is lock-nutted to the Boiler to represent the
cylinder of the steam engine. The crankshaft is a 34" Rod
10 carrying a Bush Wheel 11, which is fitted with a Pivot
Bolt.
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7.22 SHEERLEGS—Continued
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Fig. 7.22b

A length of Cord is fastened to a Cord Anchoring
Spring on Rod 14, and is led under a 4" loose Pulley 17,
It is then passed over the 2" Pulley in the crane head, and
around a similar Pulley in the pulley block. It Is passed
around the 17 loose Pulley at the crane head and is tied
to the hoisting pulley block.

A brake consisting of a belt of Cord passed around
the Pulley 16, is fitted to the winding shaft. The ends of
this Cord are fastened to a 34" Strip 18, which is lock-
nutted to the side of the cab, The brake is normally
held in the “on' position by a Spring bolted to the base
and to the Strip 18,

" a124" x 24" Strip Plate, to which are

* Strips at the lower edge, by a 54"

1.23 ARMY LORRY

Two 124" Angle Girders bolted to a 54" X 24" Flanged Plate form the main part of the
chassis of the model. The Flanged Plate is extended to the front by a Flanged Sector Plate,
and the floor of the cab is formed by two 54* X 24" Flexible Plates placed across the 54" % 24"
Flanged Plate. The bonnet is built up by bolting two 44* x 24" Flexible Plates to the flanges
of the Flanged Sector Plate. One end of a second Flanged Sector Plate is fixed to the front
of the bonnet, and its other end is attached by Fishplates to the rear of the bonnet. The
radiatar carrying ‘the bumper and headlamps is held in place by a 3" Screwed Rod with a
Collar locked to the top of it, and a nut underneath, Pt

Each side of the cab is represented by a 14+* radius Curved Plate overlapping a 24" x 24"
Flexible Plate by two holes. The 1-44*
radius Curved Plate is attached to the
bonnet by an Obtuse Angle Bracket,
and the 24" x24" Flexible Plate ic
bolted to a 24" x4" Double Angle
Strip, which in turn is fastened to the
floor of the cab. Formed Slotted Strips
are bolted to a 24" x14" Flexible
Plate and then attached by Fishplates
to the sides of the cab, A 24" Strip is
bolted to an Obtuse Angle Bracket to
form a wirtd-shield and a Flat Trunnion
attached by an Angle Bracket to the
24" Strip, provides a bearing for the
steering column,

Each side of the body consists of

balted two Angle Girders and a 124"
Strip. Flexible Plates of various sizes
extend the sides upward, and the
upper edge of each side is reinforced
by a further 124" Angle Girder. The
sides are joined across by three 54"

24" Flanged Plate at the rear, and by
Formed Slotted Strips joined_by 34"
Strips at the upper corners, {
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The body is attached to the rear of the chassis by 14 x 4* ips
0d to the ¥ 14" % 4* Double Angle Strips, and at
the front it is held by a 34" x 4" Double Angle Strip and Trunnions, The back of the cab ic
filled in by a Hinged Flat Plate and the seat is made by bolting two U-Section Curved Plates
together and attaching them to the Hinged Flat Plate by Angle Brackets.

Fig. 7.23a shows the steering mechanism.
The upper §* Bolt forming the wheel pivot carries
a 14" Strip, a Double Bracket, and a second 14"
Strip at right angles to the first; on its shank.
All these parts are locked in place by a nut, and
the Bolt is then passed through a‘hole in a Flat
Trunnion and fitted with lock-nuts. The lower
" Bolt carries a 14” Strip and a Double Bracket.
The tie rod is a 34” Strip pivotally attached to
the 14* Strips by lock-nutted bolts 1.

Steering is obtained by meshing a 4" Pinion
on the steering column with a 5/-teeth Gear
carried on a Pivot Bolt. The 57-teeth Gear is
connected by a 24" Strip to the second 14" Strip
on the upper §* Bolt. The Bolts 2 are lock-
nutted.
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1.24 EXPLODING SHIP

The Driving Band 4 is first fastened through one of the holes at the end of the arm 2,
and its other end is slipped between a Fishplate and the 54* Strip 5. The Fishplate is held
by the Bolt 6, and is spaced from the Strip 5 by two Washers. The Flat Trunnion B is fastened
to the centre of one of the 34" x 4" Double Angle Strips joining the two Angle Girders, and
t serves as a stop for the arm 2,

When set ready for “exploding" the ship the arm 2 is held by a catch, which can be seen
in Fig. 7.24¢, consisting of an Angle Bracket bolted to the centre hole of a Crank. The
Crank is secured on a 34" Rod 3, journalled in a Trunnion and a Reversed Angle Bracket
and it is capable of about §” lateral movement. This movement allows the Angle Bracket
on the Crank to be slipped over one of the 54" Strips forming the arm 2, to hold it in
position. When the 1” Pulley 1 on the outer end of the Rod 3 is struck, however, the arm
is released.

The superstructure is carried on a frame formed by securing two 124" Strips together
at each end by a 34" Strip. The rear half of the frame is filled in by a 54" % 24" Flexible Plate
supported by means of Fishplates. Two Fishplates, projecting inwards, are also bolted to
the front part of the frame, to form a support for part of the superstructure. The frame
is supported at the rear on two 54" Strips projecting from the stern deck, and at the front
by a 14" Strip, which is bolted to the 35" Strip spacing the sides. The bolt holding the 14*
Strip carries also an Angle Bracket, which prevents the frame slipping out of position.
In assembling the various units the first part of the superstructure to be placed in position
is the forward gun turret. This consists of a Flanged Sector Plate, to which a 24" X 1%,
Flanged Plate is attached by means of a 14" Rod. The Rod carries at its upper end a 1*
Pulley complete with Rubber Ring, and at its lower end a Spring Slip. Each of the guns is
represented by,a 34" Rod, and is secured in position through the front flange of the 24" x 14"
Flanged Plate by tweo Spring Clips. The gun turret is placed so that it rests partly on the
frame and partly on the forward deck.

Directly behind the gun turret there is a 54" x 24” Flanged Plate, to the front flange of
which is fastened a 24" x14" Flexible_Plate. Each of the bolts holding the Flexible Plate
carries also a compound strip consisting of two 24" Strips overlapped two holes. The
compound strips are joined at their upper ends, a double bracket, consisting of two 3" X 4"
Angle Brackets, being held by the same bolt. The two free holes of the double bracket
for the bearings for the 5" Rod representing the forward mast, which carries, above the
double bracket, a Road Wheel, a 2" Pulley and a §” Flanged Wheel.

’ (Continued on next page)

This is an amusing model with which great fun can be
obtained. It includes a battleship and a small submarine. The
battleship is caused to “explode" by firing a torpedo from the
submarine so that it strikes a 1* Pulfey set in the side of the
ship. The torpedo is represented by a Coupling and is ejected
from a tube passing through the centre of the submarine.
When the “torpedo’ strikes the 1" Pulley on the battleship
an arm is realeased inside the ship, and this springs upward and throws off the superstructure, thus
providing the effect of an explosion.

The hull of the vessel is first constructed as shown in Figs, 7.24c and 7.24d, The sides, which are
formed by Strips and Flexible Plates, are spaced apart at the stern by a 34" 24" Flanged Plate, and at
the front by a 24" Strip. The rounded stern is formed by two 144" radius Curved Plates overlapaed one
hole and strengthened by two Formed Slotted Strips.

Two Angle Girders are secured inside the ship by means of 34" X §* Double Angle Strips, and on
these is carried the mechanism for “‘exploding” the ship. This consists essentially of an arm 2 (Fig. 7.24d)
pivoted at one end and actuated by a Driving Band 4.

The arm 2 consists of two 54" Strips, which are joined at one end by a 24" x 4" and a 24" x1" Double
Angle Strip, and pivoted at the other end on a 34" Rod. The Rod is journalled at each end in a Double
Bracket bolted to one of the Angle Girders. The arm 2 carries also a " fast Pulley 9, which is secured
on a §” Bolt passed through the centre hole of the 24" x 4* Double Angle Strip. A Double Bent Strip
fs bolted to the 24" X 1* Double Angle Strip to form a handle.

Fig. 7.24b
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7.24 EXPLODING SHIP—Continued

The funnel is constructed from two U-Section Curved Plates, the ends of which overlap
one hole, and it stands at the centre of the 54" x 24" Flanged Plate. A 14" Rod passing
through the lower end of the funnel carries at each end a 17 loose Pulley complete with
Rubber Ring, the Pulleys being prevented from slipping off the Rod by two Spring Clips.
These Pulleys represent rafts.

The rear gun turret consists of a Flanged Sector Plate, across the narrow end of which
a 14" Strip is secured by an Angle Bracket. The two 4" Rods forming the guns are passed
through the end holes of the 14" Strip, and locked in position by Spring Clips. The barrel
of the anti-aircraft gun is a 3" Bolt, which is mounted on an Angle Bracket fixed to a 14"
Rod by an Obtuse Angle Bracket. The 14" Rod passes through the Flanged Sector Plate’
angd carries a 2" Pulley that forms the base for the gun. The mizzen mast is a 64° Rod,
rigidly secured to the Flanged Sector Plate by a Collar and a §” Flanged Wheel,

The main deck of the submarine, an underneath view of which is shown in Fig. 7.24b,
consists of three 24" x 24" Flexible Plates and one 24” x 14" Flexible Plate, bolted end to end.
The deck is extended to the rear by two 24" x 14" Flexible Plates and fto the front by a
Semi-Circular Plate, Strips of various sizes are bolted round the edge of the deck.

The conning tower is a 24" x 14" Flexible Plate bent to shape and secured to the deck
by two 24" x " Double Angle Strips and a Reversed Angle Bracket. A 34" Rod used for
the periscope is fastened inside the conning tower by a Collar. At its upper end the Rod
carries a second Collar, upon which rests a §” Washer. The latter is prevented from coming
off the Rod by Cord. The quick-firer in the bows is formed by a 1* Rod, which is held in the
boss of a large Fork Piece bolted to the deck.

Fig. 7.24c

The sides of the submarine are constructed from 54” % 14" and 24" X 14" Flexible Plates
braced across the bottom by 24" x " Double Angle Strips as shown in Fig. 7.24b and secured
in position by Angle Brackets. Angle Girders joined by Double Brackets form the torpedo
tube, and are secured in position by the Bolt 7. An 114" Rod slides in the centre holes of
the two Double Brackets joining the Angle Girders and carries a Collar at its inner end.
At the outer end of the 114" Rod a Bush Wheel is fastened, and this is secured by a small
Loaded Hook to one end of a Spring, the other end of which is bolted under the submarine.

When the 114" Rod is pulled out to its fullest extent it is prevented from shooting back
under the action of the Spring by a 34" Rod, which slips down in front of it. The 34" Rod
is secured through a 24" Strip by two Collars as shown in the illustration, and can be lifted
out of the path of the 114" Rod by depressing the 4" Pulley at the other end of the 24" Strip.
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7.25 SHIP COALING PLANT

Two 124" Strip Plates strengthened along their lower edges by
124" Strips, are used for the base of the model. The lower half of the
tower consists of four 124 Angle Girders 1 (Fig. 7.25a) bolted to the
Strip Plates, and the Plates are connected together by a 54" % 24"
Flanged Plate at the rear and by two 54* Strips 2 bolted to the Angle
Girders 1. The upper ends of the Angle Girders 1 are joined by three
54" Strips 3.

The parts used in the upper portion of the tower are two 123"
Strips bolted to each of the Angle Girders 1 to form built-up angle
ers. The 124" Strips are connected at the top of the tower by two
< %" Duble Angle Strins and two 24" Strips.

The grab is suspended f-om a truck that runs on a gantry, consisting
of two 124" Angle Girders attached to the tower by Angle Brackets.
The Angle Girders are joined at their outer ends by a 34" Strip, and
are braced by two 124" Strips 4. These Strips are attached to a 24" x §”
Double Angle Strip bolted to the tower, and to Fishplates joined to
Flat Trunnions 5 fastzned to the Angle Girders.

26

The truck carrying the grab consists of two 34" Strips bolted at each end to a
14" % §" Double Angle Strip. Four " Flanged Wheels are locked in pairs on 34"
éoc‘ljs journalled in the 34" Strips, and travel along the upper edges of the Angle

irders.

The next stage is to-build the gantry supporting the hopper wagon. This is
built up by bolting two 124" Angle Girders to Angle Brackets attached to a 54"
Strip 6 (Fig. 7.25a). This Strip is bolted to the lower half of the tower. The Angle
Girders are braced by two compound strips 7, each consisting of a 24" and two 54"
Strips bolted together. The Strips 7 are attached to Flat Trunnions fastened to the
outer end of the gantry, and are bolted to the tower. The Angle Girders are
connected by a 33" X 4* Double Angle Strip 8.

Unloading is effected down a chute formed by two Flanged Sector Plates bolted
at the bottom to 44" x 24" Flexible Plates and attached to these Plates at the top by
Fishplates. The chute is attached to Angle Brackets bolted to the end of the
gantry, and is supported by compound strips 9. These strips comprise a 3" and a
54" Strip overlappéd two holes, and are bolted to the Strips 7 and to the bottom
of the Flanged Secter Plates,

(Continued on next page)
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s » — NS 7.25 SHIP COALING PLANT—Continued

The 24;"5trips 16 (Fig. 7.25b) are Iock-nqlted to the Curved Strips, and pivoted at their upper ends about a 44" Rod 17 carrying a 2" Pulley. Two 24" Strips
27 1Edun ﬁh slldIS‘Of the grab are fixed to the jaws, and lock-nutted to 14" Strips. A 34” Rod 19 passed through the 14" Strips is weighted by a Worm Gear
and a eel Disc.

A 34" % 24" Flanged Plate 20 (Fig. 7.25¢) is bolted to the 54* x 24” Flanged Plate in the base, and is extended by a 24" % 14" Flanged Plate21. The Plate 21

19

The sides of the hopper
wagon are 34" x24" Flanged
Plates. These are joined at ane
end to a 24" % 24" Flexible Plate
and at the other end to a com-
pound plate 10 consisting of a
24" % 14" and a 24" % 24" Flexible
Plate bolted together. This plate
is curved to provide a sloping
bottom to the wagon, The
unloading trap is a 24"x24"
Flexible Plate attached to a
24" % 4" Double Angle Strip
pivoted to the sides by lock-
nutted bolts. A 14" Rod 11 fitted
with a Coupling is held in a Crank
bolted to the Flexible Plate. This
is arranged so that as the wagon
reaches the end of the gantry the
Rod 11 engages with a 5° Rod 12
and opens the bottom of the
wagon to release the load. The
front wheels of the wagon are
locked on a 34" Rod passed
through the Flanged Plates. The
rear wheels are fixed on 14" Rods
mounted in the Flanged Plates
and Reversed Angle Brackets.

The chute to transfer the
load from the grab to the hopper
wagon is made by bolting two
54" % 24" Flexible Plates 13 to a
53" % 24" Flanged Plate. The sides
are 54" x 14" Flexible Plates and
the chute is attached to the tower
by a 64" Rod 14 and a 24" x 24"
Flexible Plate 15. (Fig. 7.25b).

The jaws of the grab are 143"
radius Curved Plates attached by
24" x 4" Double Angle Strips to
four Curved Strips.

is braced by a 34" Strip attached to the side-plate of the model by a Trunnion.

Movement of the grab and hopper wagon is controlled by a 34" Crank
Handle 22. A 1° Pulley fitted with a Rubber Ring is locked on the Crank
Handle and presses against a 3” Pulley fixed on a 43" Rod 23. A 4" Pulley on
this Rod is connected by a belt of Cord to a 3" Pulley on an 114" Rod 24.
The drive from this Rod is taken by Cord from a 2* Pulley 25.

A length of Cord is attached at one end to the front of the truck carry-
ing the grab, It is passed around a 1” loose Pulley on a Rod 26, over Rod 27,
and around the 2" Pulley 25. It is then passed over a 64" Rod 28 and tied
to the rear of the hopper wagon. Another length of Cord extending from
the front of the hopper wagon is passed around a 4" loose Pulley 29 and
fastened to the rear of the truck supporting the grab. The Pulley 29 is free
to turn on a 14" Red locked in a Crank supported by a 24" % 1" Double
Angle Strip bolted to the end of the gantry.

Raising and lowering of the grab is controlled by a length of Cord
fastened to a 5" Rod 30. A 4" Pinion on this Rod can be engaged by a second
Pinion on a 5" Crank Handle 31, The Cord from Rod 30 is passed over the
Rod 27 and the rear axle of the truck, and around the 2” Pulley mounted in

the grab. It is then passed over
the second axle of the truck and
28 finally is tied to the Rod 26.

The jaws are opened and
closed by a length of Cord extend-
ing from the Crank Handle 31.
The Crank Handle i$ journalled in
the side-plate of the model and a
Double Bent Strip bolted to the
Flanged Plate 20, The Cord is
passed over Rod 27 and the rear
axle of the truck, and around Rod
19 in the grab, It is then passed
over the leading axle of the truck
and fastened to Red 26,

A slight amount of end play
is allowed the Crank Handle 31
so that its Pinion can be dis-
engaged from the Pinion on
Rod 30.

Fig. 7.25¢
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8.1 GIANT SWING BOAT

The floor of the boat is formed by four 124% % 24” Strip Plates, which are supported by a compound strip made from two 3" Strips. The boat is pivotally mounted on an
114" Rod locked in the bosses of two Cranks bolted to the roof supports as shown. The 114" Rod is journalled in the centre holes of Wheel Discs, which are bolted to the
124" Angle Girders that act as supports. The 3" stepped Curved Strips shown in the illustrations should be replaced by 24 small radius Curved Strips.

The back of the pay-box is formed by a 24" x 24" and a 24" x 14" Flexible Plate joined by a Flat Trunnion.

The operating mechanism is housed between two Flanged Sector Plates, which are attached to the base by two 14" x 3" Double Angle Strips and are bolted to two 24" x 14"
Flexible Plates. Sprocket Chain connects the 3" Sprocket Wheel on the driving shaft of the No. 1 Clockwork Motor to a 2 Sprocket Wheel fastened on a 4* Rod, which
carries two Collars and a 4" Pinion
between the Flanged Sector Plates.
Above this Rod is a 2” Rodr on
which is a 4* Pinion that meshes
with the first 4" Pinion, and a
Collar. Qutside the Flanged Sector
Plates on the same Rod is a Bush
Wheel fitted with a Threaded Pin
to which the piston rod is con-
nected.

A second 27 Rod carries a 57-
teeth Gear and a Face Plate as
shown. A Coupling, in the longi-
tudinal bore of which is a 64" Rod,
is carried on a ¥ Bolt lock-nutted
to ane of the inner holes of the
Face Plate. A 5% Rod fitted with
three Couplings and a Collar is
pivoted to a Pivot Bolt on a

Nore: The Motor used
in this model is §
not included in
the Outfit.

second Face Plate, The lower Couplings
carry Double Brackets, whichslide between
twao Collars on the 64" Rod. A Compression
Spring is placed between the upper Double
Bracket and Collar, and the Collar on
the 5" Rod is connected to the upper
Collar on the 64" Rod by a Spring. When
the medel is in operation the Spring and
Compression Spring “absorb the jerky
reciprocating movements of the Rods,

Fig. 8.1a




meccanoindex.co.uk

This Model can be built with MECCANO No. 8 Outfit (or No. 7 and No. 7a Outfits)

8.2 MECCANOGRAPH

The frame of the model is constructed by
bolting four compound girders, each of which consists of two

124" Angle Girders bo'ted together overiapping three holes, between two
54" x 24" Flanged Plates as shown in the main illustration.

The large Crank Handle, by which the machine is operated, is journalled in the centre hole of one of the
54" % 24" Flanged Plates, and also in the centre hole of a 34" % 24" Flanged Plate secured to the frame by 24" % §* Double Angle
Strips and 54" Strips, The Crank Handle carries at its end a 4" Pinion, which meshes with a second 4” Pinion on a compound 24" rod. This
rod is journalled in the two Flanged -Rlates already mentioned, and also in two similar Flanged Plates situated at the other end of the model, At the latter end
the compound rod carries a Worm that meshes with a 4" Pinion on a vertical 4" Rod, the bearings for which are provided by the centre holes of two 34" % 4” Double Angle
Strips bolted between the two Flanged Plates, A Face Plate is locked on the upper end of the Rod and to it are bolted the two 55" x 24" Flexible Plates forming the table.

The 4" Pinion on the Crank Handle meshes also with a 13" Contrate Wheel on a 44" Rod, which is journalled in a 54" Strip bolted to the lower members of the frame and in a 34" %24
Flanged Plate secured between the upper members of the frame by"two 53 Strips. The 44" Rod carries, above the Flanged Plate, a 57-teeth Gear 2, a 14” Pulley and a Bush Wheel, A 347
Rod 5 passes through holes in the Bush Wheel and the 14" Pulley, and the rear end of the pencil arm is held against the rod by a Spring as shown in thesillustration above.

The pencil arm is formed by two 124" Strips overlapped 13 holes, and it is pivoted 12 holes from its forward end on a 2" Rod that passes through the centre holes of two 34" % 24" Flanged
Plates. The two Plates are fastened together by their flanges, and to their undersides are bolted two 24*x1* Double Angle Strips that slide on two 114" Rods journalled at each end in
a 54" Angle Girder bolted to the sides of the frame. The pencil is gripped between two Flat Trunnions secured to the end of the arm by a Double Bracket. The 5%" Strips 6 (Fig. B.2a)
through which the pencil arm passes, are bent apart so that the arm does not jam.

The 57-teeth Gear 2 meshes with a second 57-teeth Gear 3 on a 34" Rod journalled in'a similar fashion to the 44" Rods and carrying a Bush Wheel at its upper end.

A Threaded Pin 4 is fastened through one of the holes of the Bush Wheel, and its plain shank carries a 124" Strip, the forward end of which is lock-nutted at1 (see general view of
model) to the sliding carriage.

The pattern obtained may be varied by altering the hole of the 124" Strip through which the Threaded Pin passes, or by using two or more Rods at 5. A few experiments with the Rods
and arms in different positions will show the combinations that produce the most interesting and beautiful designs.

With this model hundreds of beautiful and
interesting designs can be produced on a sheet of
paper. The paper is pinned to a revolving table,
and the designs are traced on it by a pencil
attached to a mechanically operated moving arm.
The type of design produced is varied by adjusting
the movements of the pencil arm.

Fig. B.2a
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side is filled in

side, and these §

Plates, The rem
is removed and

a 4" Pinion on a
Bearings for

lower ends by a
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The Girders
is bolted to the

Fig. 8.3a The approac

Flanged Plates. The outer ends of these

nion 17. The F
the approaches are identical, and are filled in by a 54"
and two 24" x 24" Flexible Plates,

The roadway of one approach is formed by two 124~
roadway of the other approach consists of six 54" x 24 Flexible Plates bolt

Each of the main girders of the central span consists of two 124
each end by 2 54" Strip, and in the centre by a 54" 14" Flexible Pla
Strip Plates, A Face Plate is balted in the centre so that its boss coincides

Each of the arch girders is formed by two 124” Strips bolted together,
These are attached by Angle Brackets to a 54” Strip 19, and at each end to a
34" Strip 20. At the sides the Girders are braced by Strips of various lengths
as shown, and they are connected together at the centre and at each end
by a 54" Strip.

The span revolves about a simple built-
8.3a. This is formed by bolting two 34" X 4" Double Angle Strips across a
Face Plate, two Washers being placed under the head of each securing Bolt.
A 3" Flanged Wheel is pivoted at each end of the Double Angle Strips, two
1" Bolts and Two Pivot Bolts being used for this purpose. The Face Plate is
free to turn on the Rod 12. The Face Plate bolted to the centre of the moving
span is fixed on the upper end of Rod 12, so that the span is opened or closed
as the Rod revolves. A 23" Strip 21 bolted to one of the approaches prevents
the span from revolving too far.

up roller bearing seen in Fig.

Flanged Plates, joined at the

No. 1 Clockwork Motor is bolted to one of
Red 9, which carries also a 4°

Plates, and by two 24" x 14" Flanged Plates 14.

girder 15. These Flanged Plates provide
between the Angle Girders 1 and a Flanged Plate on each side

x 24" a 44" % 24" and two 54" x 14" Flexible Plates,
Strip Plates bolted to the Angle Girder 15 and to the

Angle Girders joined together at the centre by a 24"
te braced along each of its ed

8.3 SWING BRIDGE

Angle Girders 1 by two 54" Angle Girders 2.
raced at each end by a 3" Strip. The opposite
The top of the pier consists of two 537 x 24"
The Flanged Plates are bolted to a 54" Strip 7 on each
and by the similar strips on the opposite side of the pier.
the Angle Girders 2, and to the flange of one of the 54" x 24" Flanged
of the pier is filled in by a 24" % 14" Flexible Plate, The driving shaft of the Motor
“ Rod fitted with a 4" Pinion 8. This Pinion meshes with a 57-teeth Gear fixed on a 5°
Pinion 10 that engages a 57-teeth Gear on a 57 Rod 11, and a Worm on this Rod meshes with
vertical 4" Rod 12.
Rods 9 and 11 are provided by

pier of the bridge is made by connecting together the 124°
pier is formed by a 54" x 24" Flexible Plate 3 (Fig. 8.3b), b
by a 43" x 24" Flexible Plate 4, braced by two 3" Strips 5.
centre by a 55" % 14" Flexible Plate 6,
trips are supported by the 3” Strips 5

aining part of this side
is replaced by a 2

adf”

a % 25" Flanged Plate 13, bolted to the flangesof one of the 547 24" Flanged
The Plates 14 are bolted to the top of the pier, and joined together at their
lever of the Motor is extended by a 2” Strip, and the reversing lever by a'2” Strip
te bolted 1o the lever. The Rod 12 is passed through the centre hole of the Flexible Plate 6, and into
fa 54" Strip bolted across the Girders 1. It is held in place by Collars.

1 are extended by 124" Strips overlapping the ends of the Girders by six holes. A 34" x 24" Flanged Plate
free end of each of the 124" Strips, and the Flanged Plates on each side are connected by a 54" Angle
the inner supports for the approach roadways. A diagonal 124" Strip is bolted
for bracing purposes.

ar in construction and are formed by 124" Angle Girders 16 bolted to the 34" % 24"
Girders are connected by 54" % 4* Double Angle Strips, and each carries a Flat Trun-
hed to 24" Strips bolted to Trunnions fixed to 124" Strips 18. Three of the sides of
The remaining side is filled in by a 54" x 24", two 44"x 24", a 25" %14

Strip. The brak

hes on each side are simil

at Trunnions are attac

54" % 4" Double Angle Strip connecting the Angle Girders 16. The
ed to the Angle Girders 16.

Strip to form a 254" girder. These girders are joined at
by a 54" Strip. Each side of the roadwa
55" % 14" Flexible Plate.

y of the span is formed by two 124"

with the centre hole of

Fig. 8.3b

I5

Note: The Motor used in this Model is not included in the Qutfit
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in front of the small Crank Handle and it is geared t6 it through two 57-teeth Gears. Grabbing is controlled by a 54" Strip 4. The Strip is_pivoted at its lower end and is
connected by two Rod and Strip Connectors 2 and a 5% Rod to a Bush Wheel, which is locked on the end of a 64" compound rod. Two Cranks are fixed on this rod and
they carry a 34" Rod in their end holes. The Cord controlling the jaws of the grab is tied to the 64" Rod previously mentioned, and then is threaded over the 61"
compound rod and under the 34 Rod. It is then taken over a 4" loose Pulley on the 2” Rod at the jib-head and tied to the two Cords fastened to the jaws of the grab.
When the Strip 4 is moved backwards the grab operating Cord is depressed by the 35" Rod, and as a result, the grab opens,

8.4 GRABBING CRANE

The axles of the bogy consist of 5 and 14”.Rods, joined by Couplings, and are journalled in Flat Trunnions.. The floor of the cab is made from a 54" 24" Flanged
Plate, two 54" x 24" and two 24" % 24" Flexible Plates and one half of a Hinged Flat Plate,

The Boiler is carried on a 54" % 24" Flexible Plate, fixed to the sides of the cab by a 54" x §” Double Angle Strip. The front edge of the Flexible Plate is fastened by a 54"
Angle Girder to the second half of the Hinged Flat Plate. A Boiler End is bolted underneath the roof by the same Bolt that helds the Chimney Adaptor carrying the Sleeve
Piece.

The Bolts holding the 3" Pulleys, which form a bearing for the control platform, carry Collars on their shanks between the faces of the Pulleys and the Plates.

The upper ends of the sides of the jib are joined by a 14" Strip. Two 4" Pulleys are each fastened by a §” Bolt to a Coupling, which carries a 4§” Rod in its longitudinal P
bore, and the upper ends of the two Rods are secured by Collars to a 34" Screwed Rod passing through the sides of the jib. A 5% Rod journalled in the lower transverse
bores of the two Couplings, carries a 2" Pulley at each end. The Pulleys are retained in position by Spring Clips. The jib is pivoted at its base on.a 64" Rod, which passes
through the 124" Strip Plates of the sides. Four 17 Pulleys fitted with Rubber Rings retain the Rod in position,

Luffing in controlled by a large Crank Handle, the shaft of which is extended by a 2 Rod. This"Rod is controlled by a band brake, the lever of which is pivoted on a Bolt 4
= 3 that carries also a Collar. Cord is tied to the Crank Handle, then taken over one of two 2° Pulleys attached to the jib as shown, around a 1” loose Pulley on the 64" Rod

in the cab, and then around the two " loose Pulleys in the jib. From here it is taken

around the second 1” loose Pulley in‘the cab, back around the remaining 2* Pulley in the

jib and finally is tied to a Fishplate on the same Rod as the 17 loose Pulleys.

Hoisting is controlled by a small Crank Handle journalled at the centre of the cab,
the shaft of the Crank Handle being extended by a 33" Rod, Two Cords are tied to the
Crank Handle, and after passing around 17 loose Pulleys on a 27 Rod at the top of the jib,
they are attached to a 24” x 4" Double Angle Strip on the grab. A 63" Rod is journalled




meccanoindex.co.uk

This Model can be built with MECCANO No. 8 Outfit (or No. 7 and No. 7a Outfits) 33

8.5 TIPPING MOTOR LORRY

The construction of the model is commenced with the chassis, which consists of two compound girders, each made by bolting two 124" Angle
Girders together overlapping fifteen holes. The two compound girders are joined at the forward end by a 34" Strip and at the rear end by a
34" x " Double Angle Strip. The bonnet is built up by joining the flanges of two Flanged Sector Plates by 447 x 24" Flexible Plates. The lower
Sector Plate is bolted to the 34" Strips joining the side members of the chassis. A 2 5" % 14" Flanged Plate is fixed between the narrow ends of the
two Flanged Sector Plates by 2 3" Screwed Rod to represent the radiator.

The back of the cab is formed by two 54" % 24" Flanged Plates fastened together by their longer flanges, the lower one being bolted direct to
the chassis. A 44"x 24" Flexible Plate is used for each side of the cab. It is bolted at the rear to the lower Flanged Plate, and at the front is
connected by a 25" % 13" Flexible Plate to the bonnet.

end and by an Angle Bracket at the rear. Two 2” Pulleys fitted with Rubber Tyres are used for the front wheels, and each is loosely held by a
Collar on 214" Rod, which is fastened by a §” Bolt in the boss of a Small Fork Piece. The Small Fork Piece is connected by a Pivot Bolt to the
end tapped hole of a Coupling, which is secured byits other end to one of the leaf springs. One of the Fork Pieces is taken from a Swivel Bearing

Each of the §” Bolts used for fastening the 14" Rods to the small Fork Pieces carries a Collar locked against its head. The two Collars are
joined by a compound 6” strip, one of the bolts holding also a 34" Strip, which is secured at its other end 1o the 57-teeth Gear by the lock-nutted
Bolt 1. This Gear meshes with a {* Pinion on the lower end of the 34” Rod representing the steering column. The bolts fastened to the 57-
teeth Gear allow it to turn cnly half a2 revolution,

Each of the front leaf springs is constructed from a 247, 34™ 44", and a 5} strip, and is fastened to the chassis by Double Bracket at its front

Fig. 8.5a

The rear wheels are fastened on a compound 77 rod,
built from two 34" Rods and journalled at each end in a
17 % 17 Angle Bracket bolted to one of the leaf springs. Each
of these consists of 'a 24", a 34~ and a 44" Strip, and is
secured to the chassis by Angle Brackets. The rear axle
carries two 2” Sprocket Wheels, connected by Sprocket
Chain to two 1” Sprocket Wheels on a 5* Rod journalled in
two 54" Angle Girders secured to the Chassis. The 5° Rod
carries at its centre 3 14" Contrate Wheel that meshes with
a §" Pinion on the driving shaft of the Motor, which is
secured underneath the chassis by two 34" x 4" Double
2 Angle Strips, The brake lever of the Motor is extended
"- by a Fishplate 2 (Fig. 8.5a), which is fastened by a Rod and

Strip Connector to a 2" Rod that protrudes through a Flat
Trunnion bolted to the side of the chassis, The body of
the lorry is constructed on a frame consisting of two 124" Angle Girders joined at each end by a
compound 74" Strip made by bolting two 54" Strips together averlapping seven holes. The frame is
filled in by three 124" x 24” Strip Plates, two more of which are bolted to the Angle Girders to form
the sides. Two guide Rods are fixed behind the cab as shown in the illustrations, and Angle Brackets
secured to the body by Trunnions are used for the slides. The bolts holding the tailboard in position
are lock-nutted,

The Crank Handle that controls the raising and lowering of the body of the wagon is journalled
in two Flat Trunnions bolted to the sides of the chassis, and is prevented from turning freely by a
Compression Spring. A 4" Pinion on the Shaft of the Crank Handle meshes with a 57-teeth Gear
on a 5" Rod that also is journalled in the two Flat Trunnions. Cord is tied to a Cord Anchoring
Spring on this Rod and wound around it several times. The Cord is then led over a 3" Pulley at
the head of a small jib behind the cab; and finally is tied to the front of the body of the lorry.

Note:—The Motor used in this Model is not

included in the Outfit.
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8.6 LORRY CRANE

Each of the chassis members is built up from four 124" Angle Girders, bolted together in pairs to form
compound 20" girders, The compound girders are connected together-by Fishplates, and the sides of the chassis
are joined at each end by two 24" x 4" Double Angle Strips.

The front axle consists of two 54" Strips bolted to the chassis. A 14" Rod fitted with 2 Coupling 1 (Fig. 8.6a
is passed through each of the end holes of the 54" Strips, and is held in place by a Crank 2. One of the 14"
Rods is fitted with a second Coupling 3. The front wheels are free to turn on 14" Rods fixed in the Couplings 1.
and the Cranks 2 are connected by a 54" Strip held in place by lock-nuts.

The rear axle consists of a 65" Rod, and is mounted in Curved Strips bolted to the chassis. It is fitted at
each side with a 2* Sprocket Wheel 3 (Fig. 8.6c).

The front and rear of the driving cab each consists of a 54" x 24" Flanged Plate bolted to the chassis. One
of the Flanged Plates is seen at 5. The sides of the cab are each formed by two 44" x 24" Flexible Plates over-
lapped three holes and attached to the 54" x 24" Flanged Plates. The Flexible Plates are fitted with a 54 Strip 6
and a 34" Strip 7. The Strips 7 on each side are connected by a 55" x 3" Double Angle Strip.

The rear of the cab is extended by a 54" % 24" Flexible Plate overlapping the Flanged Plate by three holes,
and by two 24“x 14" Flexible Plates 8 (Fig. B.6b). These Flexible Plates are braced by 53" and 13" Strips, and
are connected to the Strips 6 by Angle Brackets. The roof consists of two 54" x 24" Flexible Plates overlapped
three holes, and is attached by Angle Brackets to the Strips 6 and to a 54" x 4" Double Angle Strip 9. The floor
is filled in by two 54" x 24” Flexible Plates. The seat is made from two 43" X 24" Flexible Plates joined together
at right angles by Angle Brackets. The unit is then attached to Reversed Angle Brackets bolted to the rear of
the cab.

(Continued on next page)
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8.6 LORRY CRANE—Continued

The steering column is a 4 Rod mounted in a Trunnion bolted to the upper flange of the Plate 5 and in a Fishplate fixed to the lower flange of this Plate. A 4" Pinion
30 fixed to the lower end of the steering column meshes with a 13" Contrate on a 34" Rod 11. This Rod is passed through the chassis members and carries a Bush Wheel 12.
An End Bearing 13 is attached by a lock-nutted 1" Bolt to a Fishplate bolted to the Bush Wheel, and is connected by a 2° Rod to a Swivel Bearing 14. The Swivel Bearing is
fixed on a 14" Rod held in the Coupling 3.

A No. 1 Clockwork Motor is bolted to the Chassis as shown in Fig. 8.6¢, and a 1" Pulley on its driving shaft is connected by a Driving Band to a 14" Pulley on a 34" Rod
15. This rod is fitted at each end with a 1" Sprocket Wheel, and these are connected by Sprocket Chain to the Sprockets 4 on the rear axle,

The crane platform consists of two 124" Angle Girders joined at each end by a 53" Strip and in the centre by two 54" Angle Girders 16 (Fig. B.6c). The platform is
attached to the chassis by four 24” Strips fixed to Angle Brackets bolted to theAngle Girders 16, One of the 24" Strips is seen at 17. The platform is fi led in by a 124*
Strip Plate at each side and by three 54" % 14" Flexible Plates in the centre. A 123" Strip 18 is attached to each side of the platform by Angle Brackets, and a further 124
Strip 19 is attached to the Strip 18 in the same manner.

A Face Plate is held in position in the centre of the platform by the Balts 20. A 34" Rod 21 is fixed in the Face Plate (Fig. 8.6b). The crane pivots about a roller bearing
formed by bolting two 34" x 1" Double Angle Strips at right angles to each other across the centre of a Face Plate. Four 3*Flanged Wheels free to turn on Pivot Bolts and
1" Bolts are fixed at each end of the Double Angle Strips, The Face Plate is pivoted on the Rod 21.

The base of the crane superstructure is made by four 34" x 24" Flanged Plates bolted together to form two compound 77 x 24* flanged plates, these are then joined at each
end by a 54" Strip 22, and a compound strip consisting of a §5” and a 3" Strip is attached to each side by 1% 1” and i"% 4" Angle Brackets. The space between the Flanged
Plates is filled in by a 54" and a 2" Strip jeined together and attached to the Strips 22 by Angle Brackets, The complete platform is passed over the Rod 21 so that it rests
on the roller bearing.

The housing for the winding mechanism is formed by two Flanged Sector Plates. These are bolted to the 54" Angle Girders 23, and attached to the centre flanges of the
34" % 24" Flanged Plates by Angle Brackets, The Flanged Sector Plates are connected by a 34" Strip 24, A Semi-Circular Plate is bolted to each of the Angle Girders 23, and
to 547 Strips attached to the rear ends of the Flanged Sector Plates,

The strips 25 of the jib are formed by two 124" Strips overlapped six holes, and the strips 26 by two 124" Strips overlapped 14 holes. The strips 26 are extended by
two 44" Strips 27. Strips 25 and 26 are joined together at the jib head by Fishplates, and the sides are connected by 34" x 4" Double Angle Strips at the rear and by 14" x 4%
Double Angle Strips at the jib head. The jib pivots about a 4* Rod passed through the Semi-Circular Plates of the superstructure and eld in place by 1" Pulleys.

The jib is luffed by turning a Crank Handle 28. A " Pinion on this Crank Handle meshes with a 1" Contrate Wheel on the 14" Rod 29. This Rod is mounted in a Double
Bent Strip and a 34" Strip, which are attached to Double Brackets bolted to the Flanged Sector Plates, The upper end of Rod 29 carries a universal coupling built up from a
Small Fork Piece and a Swivel Bearing. A 3” Screwed Rod fixed in the universal coupling is screwed into the centre tapped hole of 2 Coupling 30. A 2° Rod is held in each
side of this Coupling and is passed through one of the Strips 27.

The crane is slewed by turning the 13" Pulley 31. This is fixed on a 4" Rod mounted in the Flanged Sector Plates, and carries a Worm that meshes with a 57-teeth Gear
on Rod 21,

The hoisting movement is controlled by a Crank Handle 32, mounted in a Flanged Sector Plate and a Double Bent Stri bolted to this Plate. A 4* Pinion on the Crank
Handle meshes with a 57-teeth Gear on a 5 Rod 33, A length of Cord fastened to a Cord Anchoring Spring on this Rm:Fis passed over 2 1" loose Pulley on the Rod sup-
porting the jib. It is then passed over a similar Pulley on a 2 Rod in the jib head and around a 1° loose Pulley in the pulley block. It is tied at the jib head.

The pulley block is formed by two Flat Trunnions spaced 4* apart by nuts on 1" Bolts. The Loaded Hook is passed over the lower Bolt.

The tool compartment at the front of the crane platform is formed bya 24% x1 4" Flanged Plate fixed to each side of the platform. A 54" x 2%" Flexible Plate is fastened
to these by two Trunnions, and three 24" x 14" Flexible Plates are bolted together and fastened to the upper flanges of the Flanged Plates.

-'-- » LIS

Note: The Clockwork Motor used in this Model is not jncluded in the Outfit.

The sides of the bonnet are formed by 55" x 24" Flexible Plates strengthened by 24" X 54" Strips. These
are fixed at the rear to a 34" x 24" Flanged Plate bolted to the Flanged Plate 5, and are connected at the front
by two 24”x 1" Double Angle Strips. A Fishplate held by the Bolts 10 is used to secure the front of the bonnet
to the chassis,

The radiator consists of a 24” x 22" Flexible Plate, and the top of the bonnet is formed by a 54 x 24" and
two 54" 14" Flexible Plates. The 54" % 14" Plates overlap the 54" % 24" Plate three holes at the front and two
at the rear. The top is attached to the sides by Obtuse Angle Brackets,

Fig. 8.6c
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8.7 LARGE CAPACITY MOTOR DUMPER

The chassis girders of the model are formed by two 124" Angle
Girders overiapped 10 holes. These are joined at each end by a
54" Angle Girder, and in the centre by four 34" x 4" Double Angle
Strips 1 and 2 (Fig. 8.7¢). A 34*x 24" Flanged Plate 3 is attached
to the chassis by four Fishplates, and carries two Trunnions, one of
which is seen at 4. The front axle is formed by three 54" Strips 5,
bolted to a 24" x 14" Flanged Plate, which pivots about a 33" Rod
passed through the Trunnions 4 and held in place by Spring Clips.

The front wheels are fixed on 14" Rods mounted in Double
Brackets 6 and 7. A §” Bolt is passed through a 13" Strip and the
Double Bracket 6, and is held in the end hole of the strips 5 by
lock-nuts. A second }” Bolt is passed through a 14" Strip and the
Double Bracket 7, and a 14" Strip 8 is held tightly on this Bolt by a nut. The shank of the Bolt is then passed through the end hole of the
Strips 5 and held by lock-nuts. The 14" Strips are joined by a 54" Strip 9, which is held in place by lock-nutted bolts.

The steering box is formed by two 14" x 4" Double Angle Strips 10 (Fig. 8.7e), which are bolted to the chassis and fitted with a Fishplate
11. The steering column is a 4* Rod mounted in the Fishplate 11 and the chassis. This Rod carries a Worm, which meshes with a 4" Pinion
fixed on a 14" Rod passed through the centre holes of the Double Angle Strips 10. The 14" Rod carries a Crank at its outer end. The Crank
is extended by a 24" Strip fitted with an Angle Bracket 12. The Angle Bracket is connected to the Strip 8 by two 44" Strips overlapped four
holes.

The rear wheels are locked on 64" Rods mounted in the next-to-end holes of the 54" Strips 13 (Fig. 8.7b). These Strips are free to pivot
on a 44" Rod 14, which is passed through the end holes of Flat Trunnions bolted to the chassis. The rear axles are connected by a length of
Sprocket Chain passed over a 1* Sprocket on each axle, and the leading axle carries a 2” Sprocket 15.

One side of the bonnzt is formed by two 54" x 24" Flexible Plates overlapped three holes, and the other side consists of two 24" x 24" and
a 54” x 14" Flexible Plate. The sides are fixed to 54” Angle Girders 16 bolted to the chassis, and are connected at the front by a 347 x 24"
Flanged Plate. A No. 1 Clockwork Motor is bolted to one of the 53" Angle Girders 16 so that its winding spindle projects through the side
between the 24" x 24" Flexible Plates. The sides are joined at the rear by two 24" Strips overlapped three holes and attached to them by
Angle Brackets. The 34" x 24" Flanged Plate at the front of the bonnet is extended at the top by two 24" x 14" Flexible Plates, connected to
the sides by Angle Brackets, The brake and reversing Levers of the Motor are extended by Strips so that they project through the rear of
the bonnet.

The radiator consists of a 34" x 24" Flanged Plate, fitted at each side with a 34" Strip attached to Angle Brackets. It is bolted to Angle
Brackets fixed to the front of the chassis, and is held by a 3" Bolt at its upper end. The top of the bonnet is formed by two 54" x 24" Flexible
Plates attached to Obtuse Angle Brackets bolted to the sides. Fig. 8.7b (Continued on next page)
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8.7 LARGE CAPACITY MOTOR DUMPER—Continued
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Fig. 8.7c

A §” Pinion fixed to the Rod 21 meshes with a }” Contrate Wheel on a 4" Rod 25, which is passed through
two Trunnions bolted to the chassis. A }” Sprocket on Rod 25 is connected by Sprocket Chain to the 27
Sprocket 15 on the rear axle.

The sides of the hopper are formed by 124" Strip Plates braced by 124" Angle Girders and Strips. The
sides are bolted at the front to a 547 x 24" Flanged Plate 26 (Fig. 8.7e), and are connected at the rear by a
53"« 4" Double Angle Strip. The curved part of the sides is built up from 14" radius Curved Plates and
24" % 25" Flexible Plates. These are bolted at their lower ends to 124" Angle Girders 27. The Angle
Girders 27 are joined at each end and in the centre by 34" Strips, and the bottom of the hopper is filled in
by 124" Strips. The unloading trap is formed by a 55" % 24" and a 44" x 24" Flexible Plate, and two Semi-
Circular Plates. These are bolted together as shown in Fig. B.7d and are pivotally attached to the hopper
by a 64" Rod passed through a 54" x £” Double Angle Strip 28. The hopper tips about a 44* Rod 29 mounted
in 17 <1* Angle Brackets bolted to the chassis.

The tipping mechanism is brought into operation by moving a lever 30 (Fig. 8.7a). This is held in a
Coupling fixed to a 44” Rod 31. This Rod is mounted in 1% x 4 Angle Brackets bolted to the chassis, one
of which is seen at 32. The Angle Brackets are fitted with Fishplates so that the Rod 31 is unable to slide
in their slotted holes. A Crank is fixed on the end of Rod 31, and it carries a Threaded Pin 33 that engages
between Collars on a 44" Rod 34. This Rod is free to slide in Fishplates and carries a 57-teeth Gear and two
1" Flanged Wheels. The 57-teeth Gear is arranged so that it can be moved by the lever 30 into engagement
with a Worm fixed on Rod 18.

A length of Cord is tied to Rod 34 and clamped between the 3* Flanged Wheels. It is then led under
a 1" Pulley mounted on a 34" Rod 35, and around a similar Pulley on Rod 36. It passes around further 1%
Pulleys on Rods 35 and 36 and it is tied to Rod 35

Rods 35 and 36 are mounted in 24" x 4" Double Angle Strips bolted to the chassis and the rear of the
hopper respectively.

The running boards at the front of the dumper are formed by 54" %X 14" and 24* x14" Flexible Plates
strengthened by Strips as shown. The seat consists of a 34" X 24" Flanged Plate and it is bolted to a 54"
and a 3" Strip on one side and to two Corner Gussets on the other. The Corner Gussets are fixed by an
Angle Bracket to a second 34" 24" Flanged Plate, which is attached to the running boards by Reversed
Angle Brackets.

Note: The Clockwork Motor used in this Model is not included in the Outfit.

A 4" Pinion 17 (Fig. 8.7¢) fixed on the Motor driving shaft
meshes with a 14" Contrate Wheel locked on a 34" Rod 18. This
Rod is mounted in a Flat Trunnion and a Fishplate bolted to the
Double Angle Strips 2, and carries a 14" Pulley 19. The Rod
projects slightly through the boss of the Pulley 19 and carries a1*
loose Pulley fitted with a Rubber Ring. A 14" Flanged Wheel 20
is loose on a 44" Rod 21, which is mounted in a Flat Trunnion and a
Fishplate bolted to the Double Angle Strips 1. Two Fishplates
are attached to the tapped holes of the Flanged Wheel by nuts and

bolts, and a Collar 22 is held in the slotted holes of the Fishplates+

by two Bolts. The Collar is locked on Rod 21, and a Compression
Spring is fitted between the Collar and the Flanged Wheel, so
that the Flanged Wheel is pressed firmly against the 17 loose
Pulley and Rubber Ring. This forms a friction disc, which can
be disengaged by means of the lever 23.

The lever 23 is held in a Coupling fixed on a 4" Rad 24 mounted
in 17 Triangular Plates bolted to the chassis. Two Couplings are
locked on this Rod, and each carries a 1" Belt in its centre tapped
hole. The Bolts engage the rim of the Flanged Wheel 20 so that
as the lever 23 is pulled, the Flanged Wheel is moved away from the
1% loose Pulley, thus disconnecting the drive to the front wheels.
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The top of the base is made from four 124" Angle Girders and four 124" Strip Plates bolted together to
form a square. Two 124" Angle Girders 1 (Fig. 8.8d), and two 124" Strip Plates are then fixed in position,
and are braced by two 54" Angle Girders 2. A Face Plate 3 is bolted in the centre of the 124" Strip Plates.
Each of the legs of the base is formed by a 123" Angle Girder attached by a 1" 1" Angle Bracket to a 34" x 24"
Flanged Plate and a 24" x 4" Double Angle Strip. Each leg is braced by two compound strips as shewn
in Fig. 8.8d. .

Four 55" % 24", a 24" % 24" and three 51" < 14" Flexible Plates are used for each side of the cab. These
are bolted to 124" and 54" Strips as shown in Fig. 8.8e, and the sides are joined at each end by a 54" Angle
Girder 4 and a 51" x 4" Double Angle Strip 5. Two 54" % 24" Flanged Plates, one of which is marked 6 (Fig.
B.8c), are attached to the centre of the cab and they are connected by a 54" x 14" Flexible Plate 7. A Double
Bent Strip is attached to the Flanged Plates, so that its centre hole coincides with the centre hole of the
Flexible Plate 7. A 44" Rod B is passed through the Double Bent Strip and the Flexible Plate 7, and through

28 B ad Fig. 8.8b

a 5" Strip 9 attached.to the sides by Angle Brackets. The Rod 8 is fitted at its upper end with a 57-teeth Gear 10.

The cab pivots on a roller bearing made by bolting two 44" x " Double Angle Strips to a Face Plate. Four 3" Flanged Wheels are attached to the Double Angle Strips by Pivot Bolts
and 1" Bolts, and the Face Plate is passed over the Rod B. The Rod 8 is then locked in the Face Plate 3 attached to the base.

The cab can be slewed by turning a Bush Wheel 11. This is fixed on a 64" Rod mounted in the sides of the cab and fitted with a Worm 12. The Worm is arranged so that it meshes

with the 57-teeth Gear on Rod 8.

The strips 13 of the jib are formed by two 124" Strips overlapped two holes, and the strips 14 by two 124" Strips overlapped three holes. Strips 13 and 14 are bolted at their lower
ends to 54° Strips 15, and they are joined together by 34" 4" Double Angle Strips. They are attached at their outer ends to 24" Strips 16, and are connected by 24" x 4" Double Angle Strips.

(Continued on next page)
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8.8 SHIPYARD CRAMNE—Continued

The Strips 13 are extended by 54" Strips, and the Strips 14 by 43"
Strips (Fig. 8.8a). These are bolted to 14" Strips and are con-
nected by 14" x 4" Double Angle Strips. The jib pivots about a
64" Rod mounted in Flanged Sector Plates bolted to the sides of
the cab.

The jib is luffed by turning a Bush Wheel fixed on a 5 Rod
17. This Rod is mounted in one side of the cab, and in a 34" x 24"
Flanged Plate 18 attached to the Flanged Plate 6 and to the Double
Angle Strip 5. A %" Pinion on Rod 17 meshes with a 57-teeth
Gear on a 5" Rod™9. This Rod is also mounted in the side of the
cab and the Flanged Plate 18, and it is fitted with a winding drum
consisting of a Cylinder and two 14" Flanged Wheels. A simple
band brake is fitted to Rod 17. It is made by passing a length of
Cord around a 1” Pulley 20, and fastening the Cord to a Crank on
a 34" Rod 21, mounted in the Flanged Plate 18 and in a 1" x1”
Angle Bracket bolted 1o the Double Angle Strip 5. The brake
can be released by a, 34" Rod 22. This is held in a Coupling fixed
on Rod 21, and is fitted with a Collar. A Spring held by a Bolt
screwed into.this Collar is fixed to the side of the cab, and normally
holds the brake in the “on' position.

A length of Cord tied to the winding drum on Rod 19 is
passed over a 2" Pulley on Rod 23, and around a similar Pulley on
Rod 24. It is then passed around a 14" Pulley on Rod 23, and
around further 2" Pulleys on Rods 24 and 23. It is then tied to
Rod 24,

Fig. 8.8¢c

A length of Cord tied to a drum on the Crank Handle passes over a 14" Pulley'on Rod 23 and over a "
Pulley mounted in a Stepped Bent Strip attached to the jib. It passes over a second 4* Pulley free to turn on
a 34" Rod 29, and over a 17 loose Pulley on 2 2” Rod 30 in the jib head, It is then taken around a 1” loose
Pulley in the pulley block, and a similar Pulley on Rod 30. It passes around a second 1” loose Pulley in the
pulley block and a 1" fixed Pulley on Rod 30, and is tied to the pulley block.

The pulley block is made by joining two Semi-Circular Plates together by two Double Brackets. A
Loaded Hogk is attached to one of the Semi-Circular Plates by a 4" Bolt.

The sides of the cab roof are formed by 144" radius Curved Plates and 24" % 24" Flexible Plates. The
centre is filled in by 44" x 24" Flexible Plates and the complete roof is held in place by Angle Brackets and
Obtuse Angle Brackets. ’

Fig. 8:8e

Fig. 8.8d

The hoisting movement is controlled by a 5* Crank Handle 25, fitted with a drum formed
by a Cylinder and two 14" Flanged Wheels. The Crank Handle is mounted in the side of
the cab and in a 24" % 14" Flanged Plate that is bolted to the Flanged Plate 18 and attached
to the Flanged Plate 6 by a 24" Strip. A 1" Pinion is fixed on the Crank Handle between
the drum and the 24" x14” Flanged Plate. A Pawl 26 is fixed on a §* Bolt and engages the
teeth of the 3" Pinion. The 3" Bolt is passed through a Fishplate bolted to the Flanged
Plate 18, and carries a Coupling fixed on its shank. A Fork Piece 27 is pivotally attached to
the Coupling by a 1" Rod, and is connected to a 34” Rod 28 by a 2° Rod and a Swivel Bearing.
The Red is held in a Coupling freely pivoted on the Rod 21. A Driving Band passed around
the Fork Piece 27 is attached to the Strip 9 and holds the Pawl against the 4" Pinion on the
Crank Handle.
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The chassis of the model consists of two compound girders eachfcomprising two 124" Angle
Girders overlapped 20 holes. These are spaced apart at the rear by a 24" % 4" Double Angle
Strip, and at the front by a Boiler. The side members of the chassis are extended downward
by two 5" % 24" Flanged Plates, along the lower Flanges of which are bolted two 124" Strips
as shown in Fig. 8.9d. The space between the 124" Strips and Angle Girders is filled in with
54" % 24" and 24" x 24" Flexible Plates.

A 347 x 24" Flanged Plate and two 24" % 14" Flexible Plates are used for the back of the cab,
and it is secured to the chassis by a 54" Angle Girder. For the roof, a 44" Strip is bolted across
each end of a 54" x 24" Flexible Plate and the ends of the Strips are joined by four 54* Strips.
The roof is fixed in position by Angle Brackets and two Corner Gussets, and is supported at the

front by a 2" Rod secured at its lower end in a Coupling fastened by a Bolt to the cylinder..

The cylinder is represented by a Sleeve Piece bolted to the top of the Boiler, and a 14" Red is
used for the piston road. The Rod is connected by a small Fork Piece to a 34" Rod journalled
in a Double Bracket bolted to the Boiler. The 34" Rod carries at one end a 1" fast Pulley, and
at its other end two 14" Pulleys represent the fly-wheel,

8.9 STEAM TRACTOR AND TRAILER

The water tanks at each side of the Boiler are constructed by securing 2* Strips on one
side and 24" Strips on the other to 24" x 14" Flexible Plates by 17 %1% Angle Brackets, and they
are attached to the Chassis by 3" x 4" Angle Brackets. The chimney, removed from the Boiler,
is shown in Fig. 8.9b. It consists of four 34" Strips joined by Double Brackets and Angle Brackets,
and it carries a 1" fast Pulley at its upper end. The Pulley is locked on the end of a 2" Rod fixed
inside the chimney by a Collar. The chimney is held in place by a Chimney Adaptor, which is
bolted to the lower end of the chimney and then pushed into the end of the cylinder.

One side of the cab is left open, and is fitted with three Reversed Angle Brackets to represent
steps; the other side is closed in by a 34" x 24" Flanged Plate. The Plate is fastened by an Angle
Bracket to the right-hand water tank, and one of its flanges is bolted to the back of the cab.
The platform of the wagon is built up by joining a 124" Angle Girder to each end of the 54"
Ang'e Girder holding the back of the cab in position. The free ends of the two 124" Angle
Girders are connected by a second 54" Angle Girder and the space between them is filled by
two 1247 < 24" Strip Plates and a 124" Strip. Each side of the platform is extended downward
by a 124" Strip and the rear is extended by a 54" x 4* Double Angle Strip.

(Continued on next page
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B9 STEAM TRACTOR AND TRAILER—Continued

The front wheels are secured on the ends of a 5" Rod journalled in the ends of a 24" x 4 Double
Angle Strip, which is attached by a Pivot Bolt to the underside of the Boiler. The steering column, a 57
Rod, is journalled at its upper end in a Fishplate secured to the side of the cab by a 14" Strip and a
Channel Bearing, and at its lower end in an Angle Bracket, and at carries a Worm (see Fig. 8.9d). The
Worm meshes with a £ Pinion on a 34" Rod journalled in two Flat Trunnions bolted to the Chasiss, the
Rod carrying also two Couplings. Cord is wound around the two Couplings and each of its ends is tied
to the Double Angle Strip supperting the front axle.

The Clockwork Motor is suspended by Angle Brackets underneath the tractor in the position shown,
and its driving shaft is removed and replaced by a 34" Rod. A }” Pinion on the end of the Rod meshes
with a 57-teeth Gear on a second 33" Rod journalled in the Motor side plates. A 3" Sprocket Wheel on
the last mentioned 35" Rod is connected by Chain to a 2" Sprocket Wheel on the rear axle. The axle is
a 44" Rod journalled in the sides of the chassis, and it carries at each end a 2" Pulley fitted with a Rubber
Tyre.

The trailer is built up on a frame consisting of two 124" Angle Girders joined at each end by 54
Angle Girders. The floor of the trailer is formed by two 124" x 24" Strip Plates, overlapped one hole
along their sides and bolted between the two 53" Angle Girders. The two 124" Angle Girders are
extended downwards by two 124" Strips, which are fastened in position by Angle Brackets and joined at

the rear by a 54" x ¥” Double Angle Strip.

The rear axle, a 5* Rod, is journalled at each end in the end holes of two 24" Strips fastened under-

Note : The Motor used in this Model is not included
in the Outfit.

Fig. 8.9b

neath the trailer, and is fitted with a band brake, A 24" x1* Double Angle Strip is fastened by Angle
Brackets to the 24" Strips forming the left-hand bearing for the axle, and a 14" Strip is bolted to its for-
ward end. A Coupling is next screwed through its central tapped hole on to the centre of a 34" Screwed
Red, which is then journalled in the ends of the Double Angle Strip and fitted with lock-nuts at 1. Another
Coupling carrying a Threaded Pin for a handle is then locked on the other end of the Screwed Rod. A
length of Sprocket Chain is fastened by a Bolt to one of the end holes of the first Coupling, passed over
the brake drum on the axle and finally is fastened to the upper end of the 14" Strip. The brake drum is
constructed by fastening a Bush Wheel and a 1§" Flanged Wheel on the axle so that they press against
each other,

The bearings for the front axle are provided by the end holes of 24" Strips, bolted at their upper
ends to a frame consisting of two 44" Strips joined at their ends by a 34" x " Double Angle Strip. A
34" Strip, to the centre of which is bolted a Boiler End, is secured by " Bolts between the two Double
Angle Strips, but is spaced from each of them by a Collar and three Washers. A 1* Rod locked in the
boss of a Face Plate bolted under the trailer, passes through the centre hole of the Boiler End, and is
secured in position by a Collar,

Two 54° Strips are fastened to the front of the wheel frame by a 34" x 4 Double Angle Strip, and
their forward ends are bolted together, the Bolt holding also an Angle Bracket. A 2* Rod carrying
at its end a large Fork Piece, is passed through the Angle Bracket and secured by an End Bearing and a
Spring to the 31" x 4" Double Angle S5trip. The large Fork Piece is connected at the rear of the steam
wagon by a2 Rod and Spring Clip.

Fig. 8.9¢
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This Model can be built with MECCANO No. 8 Outfit (or No. 7 and No. 7a Outfits)

8.11 BIG GUN

This modeal is a realistic miniature reproduction of a modern big gun, and will actually fire Collars, Washers or similar Meccano missiles. The model is
commenced by building the chassis, which consists of two side members each made as follows. Two 124" Angle Girders are overlapped 12 holes, and are
bolted to a 124" x 24" Strip Plate and a 24" Strip at the front end, and to a Flanged Sector Plate five holes from the rear end. A second compound angle
girder is made by overlapping a 124" Angle Girder and a 54" Angle Girder by eight holes. This is joined to the rear end of the first compound angle girder
and is sloped upward.

A 54" Angle Girder is bolted to the upper front corner of the 124" X 24" Strip Plate and is sloped upward, finally being joined to the upper compound
angle girder by a Fishplate. Two 54" x 14" Flexible Plates are bolted to the 54" Angle Girders of the side members as shown. The supports for the gun
barrel are each made by bolting a 34" % 24" Flanged Plate and two 24" x 14" Flexible Plates to the front 54" Angle Girder. Two 24" Strips, also bolted to the
54" Angle Girder, are sloped up to the 34" 24" Flanged Plate, and their ends are clamped between another 24" Strip and the Flanged Plate. A Trunnion ig
then bolted to the upper flange of the Flanged Plate. The side members are further strengthened by bolting a 124" Angle Girder to the upper 124" Angle
Girder. The inner Angle Girder is then extended to the 34" x 24" Flanged Plate by a 54" Strip suitably shaped.

The side members are now connected together. At the front a framework of two compound strips joined by 37 Strips is made. The compound strips
consist of two 54" Strips overiapped 10 holes. A 34"x 24" Flanged Plate and a 24" X 14" Flanged Plate fill in the framework, which is then attached to the
Angle Girders of the side members by Angle Brackets. The two 34" x 24" Flanged Plates of the sides are joined at the centre holes of their lower flanges by
two 54" Strips, placed one at eachside of the flanges. Two 34" Strips overlapped by five holes are bolted across the inner pair of 124" Angle Girders in
the positions shown in Fig. 8.11¢c. At the rear end the sides are joined by a 14" Strip.

The two 54" % 24" Flanged Plates that form the bed-plate are bolted together and fastened to the sides by 24" Strips. The carriage that carries the shell
up the chassis to the breech runs on rails made of two Angle Girders, which are bolted as shown in Fig. B.11c. Stops at the rear end of the rails are provided
by two 17 Triangular Plates. Two 13" X §" Double Angle Strips joined by a 3" Strip are bolted to the 34" x 24" Flanged Plate at the front of the gun chassis:
the 3" Strip being used to previde bearings for the barrel elevating mechanism.

The hubs of the wheels are formed by a Face Plate and a 3 Pulley.{On the right-hand wheel (Fig. 8.11c)
two compound strips, consisting of a 34* Strip overlapping a 44" Strip by three holes, are bolted across the
Face Plate. The other spokes are formed by four 24 Strips also bolted to the Face Plate. In the left-hand
wheel, 4§ Strips overlapped five holes form the main spokes. The spokes bolted to the 3" Pulleys are formed
by 54" Strips overlapped nine holes. The rim of each wheel is made by curving two 124" x 24" Strip Plates
and overlapping them by four holes at each end. The main spokes are then attached to the rim by Angle
Brackets.

The wheels are carried on an axle journalled in the seventh hole from the front ends’of the lower com-
pound girders of the sides. The axle is formed by joining a 64" Rod to an 8” Rod by a Coupling.

The axle is prevented from moving from side to side in its bearings by Collars. The Boiler Ends repre-
senting the hub caps and the 24" x " Double Angle Strips representing the drag links, are held in place by
Collars.

The shell carriage is made from a 2§"x 4" and a 24" x1” Double Angle Strip bolted together, and
Fishplates form a rest for the shell. The 17 Pulleys are carried on an axle made by joining a 14" Rod and a 1*
Rodw ith a Rod Connector. The Pulleys are held on the axle by Spring Clips.' The 4* loose Pulleys are
carried on 4” Bolts, which are lock-nutted to the Double Angle Strips.

The carriage is operated by the small Crank Handle journalled in the Flanged Sector Plates of the chassis+
Cord is tied to the front end of the carriage, and is then led around a eompound rod at the front end of the
rails. This Rod consists of a 14" Rod and a 2 Rod joined by a Rod Connector. The Cord is then wound
several times around the Crank Handle and is passed around the 1 Loose Pulley on the 34" Rod at the rear
end of the rails. Finally it is tied to the rear end of the carriage. The shell shown in Fig, 8.11c consists of
four 34" x 4" Double Angle Strips bolted to a 14" Flanged Wheel.

The gun barrel is next constructed and is shown partly assembled in Fig, 8.11a in order to show its details,
First of all the 124" Strips carrying the recoil shock absorber, the Trunnions 3 and the two 54* x 4* Double
Angle Strips, are bolted to the Boiler, overlapping it by three holes. The 124" Strip carrying Trunnion 3
is duplicated for strength. The 124" Strips at the sides carry Reversed Angle Brackets, and the Bolt holding
the Raversed Angle Bracket on the rear side of the gun barrel carries also a Crank. A 34” Rod is held in the
boss of the Crank and its end passes through the end transverse bore of a Coupling. In a position five holes
from the 34" Rod, but at right-angles to it, is a 34" compound rod, held in place by Collars. This Rod consists
of two 14" Rods held in the longitudinal bore of a Coupling. The central transverse bore of this Coupling
is left free, and the 114" Rod is passed through it and into the longitudinal bore of the rear Coupling. The
set screws in both Couplings are then tightened to hold the 114" Rod rigidly in place. A 54" Strip is bolted
in a position eight holes from the front end of the barrel and is bent upward slightly at one end as shown.

The Pivot Bolt 1 passes through the third hole from, the free end of the 54* Strip and through the two
124" Strips. It carriés the Trunnions 3. The 54" x §* Double Angle Strips are attached to the side 124"
Strips, and the 17 x 1" Angle Bracket carrying the 14"{Strip also is added.

(Continzed on next page)

Fig. 8.11a
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8141 BIG GUN—Continued

The gun is loaded by pushing the Wheel Disc 2 and the missile 4 down the gun barrel with the
ramrod until it catches the 54" Strip. The gun is fired by pulling the firing lanyard tied to one of
the Trunnions 3. Pivot Bolt 1 pulls the 54" Strip out of contact with Wheel Disc 4, which ejects
the missile with considerable force. The 54" Strip should not be bent up enough for the end to
catch in the holes of the Wheel Disc, otherwise the firing mechanism will be difficult to release,

18 8 8 @ & B 8 & @»

Fig. 8.11b

Two 54" X 14" Flexible Plates are overlapped one hole at one end. They are then curved round and the ends overlapped by nine holes. The cylinder thus formed is bolted to
the front ends of the 124" Strips. The §” Bolts 5 and 6 carry 107 Driving Bands clamped batwaen Washers on these Bolts at the back of the Disc. The other ends of the Driving
Bands are clamped at the front end of the barrel between the Flexible Plates and the 124 Strips, one on each side of the barrel, The Whecl Disc is kept steady on the 114" Rod by
a Double Bent Strip held by the §” Bolts. The remaining 124" Strips are then added to ¥omplete the barrel.

The breech is built up as a separate unit and bolted in pasition when complete. Two pairs of 54" % 24" Flexible Plates are overlapped tw> holes on their lang edges. The two
compound plates so formed are curved to form a cylinder, and are bolted together so that they overlap each other one hole at each end. Four 24" small radius Curved Strips bolted
together in a circle are attached to the cylinder by two Angle Brackets. The Bolt holding the upper Angle Bracket carries also a Flat Trunnion. The door is a Road Whee! fastened
to a Double Bracket by a 4" Bolt locked in the Boss of the Road Wheel, and is carried on two 2° Strips, one of which is made from two 13" Strips. The 2” Strips are extended by
Fishplates, which are pivotally attached to another Double Bracket by a lock-nutted 3* Bolt. The breech is slid into position over the Boiler so that the horizontal 34" Rod passes
through holes in the Flexible Plates. Bolts secure the breech to the Reversed Angle Brackets.

The recoil shock absorbing unit is built as follows. A 14" Flanged Wheel is fastened to the top hole of the 14” Strip by a §” Bolt locked in the boss of the Flanged Wheel. A 24~
Cylinder is then pushed on the flange of this Wheel and another 14" Flanged Wheel is pushed in the other end of the Cylinder. A 3" Screwed Rod is then locked in the boss of this
second Flanged Wheel and another 24" Cylinder is passed over this Rod, then a third Flanged Wheel (flange first), and finally a Collar is screwad on the protruding portion of the
Screwed Rod by its tapped hole. This Collar tightens the Flanged Wheels up against the Cylinder. The Screwed Rod is then further fastened by another 3* Screwed Rod that is
screwed in the remaining part of the tapped hole of the Collar. Two Sleeve Pieces joined together by a Chimney Adaptor are passed over this second Screwed Rod, which then passes
through the top hole of the Flat Trunnion at the rear of the gun barrel. A Worm is then locked on the remaining portion of the Screwed Rod and holds the whole assembly in place:

The gun barrel is pivotally mounted on the chassis by passing Rods fitted with 3" Flanged Wheels through the Trunnions and into the sides of the gun barrel as shown.

The elevation of the barrel is controlled by a screw mechanism. A “spider’ from a Swivel Bearing Is pivotally attached by a lock-nutted Bolt to the breech and carries a 34"
Screwed Rod, which is joined by a Coupling to a 2" Rod, journalled in the double 53" Strips. A 4" Pinion on the Rod meshes with a 14* Contrate Wheel operated by a hand whesl,
The 4" Rod carrying the Contrate Wheel is free to turn in the longitudinal bore of 2 Coupling, whnch is held in place on the wheel axle by two Spring Clips and Washers.
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8.12 LIFEBOAT AND TRACTOR

The construction of the model is commenced with the tractor, the chassis of which is
built up as follows. Two girders, each consisting of two 54" Angle Girders overlapped three
holes, are joined at their forward ends by a 34" Strip, and at the rear ends by a 34" % 24"
Flanged Plate and a 34" % 4" Double Angle Strip. Each side member of the chassis is etxended
upwards by a 54" Strip, and to these are bolted the sides of the bonnet. The Clockwork
Motor together with a 24" x 14" Flexible Plate forms one side of the bonnet, and two
24" % 24" Flexible Plates and one 24" x 14" Flexible Plate form the other side. Three 141"
radius Curved Plates bolted end to end are used for the top of the bonnet. At the rear end
the Curved Plates are supported by a 34" 4" Double Angle
Strip from a 34" Strip bolted across the chassis; and at the front
they are secured by a 1" x1" Angle Bracket to the radiator.
The last-mentioned is represented by a 24" x 24” Flexible Plate,
the lower end of which is secured by an Angle Bracket to a
34" Strip bolted across the chassis.

The headlamps, 3 Flanged Wheels, are fastened by §”

- Balts to Fishplates fixed to the radiator. The bumper in

(Continued on next page)
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Note:—The Motor used in this model is
not included in the Qutfit.
e

Fig. 8.12a
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8.12 LIFEBOAT AND TRACTOR—Continued

front of the radiator is constructed by
securing two 34% x 4” Double Angle Strips to
a 24" % 14" Flanged Plate and fastening them
to the chassis and to Double Brackets attached
to the side of the bonnet by 24" Strips. The
front of the bumper is extended downwards
by a 54" Strip curved slightly at the ends.

The searchlight on the top of the bonnet
is represented by a 14" Flanged Wheel secured
by a 1" Bolt to a Chimney Adaptor. The
Chimney Adaptor is held between two 1% x §*
Angle Brackets bolted to the ends of a Double
Bent Strip fastened to the top of the bonnet,
The exhaust pipe and air intake valve for use
when the tractor is partially submerged in the o
sea are formed by a 5" and a 47 Rod respectively. The Rods are secured by Collars To the sides of the bonnet, and at its upper end
each Rod carries a §” Washer locked between two Collars. A 34" x 24" Flanged Plate is used for the back of the cab and is fastened to
the chassis by an Angle Bracket. Just in front of the Flanged Plate is bolted a 24" x 4* Double Angle Strip, which supports at its upper
end the Trunnion forming the driver's seat.

The Steering Wheel is locked on the upper end of a 4 Rod held in the centre hole of a Double Bent Strip and also in a 24" » 1
Flanged Plate to which the Double Bent Strip is bolted. The Flanged Plate is fastened in position between the sides of the bonnet.
The brake lever of the motor is extended by a 14" Strip, at the end of which an Angle Bracket is fixed to represent a pedal.

The driving shaft of the Motor is removed and a 34"
Rod carrying a 47 Pinion is inserted in its place. The
Pinion meshes with a 57-teeth Gear on a 34" Rod jour-
nalled in the Motor side plate and the right-hand side of
the bonnet. The drive is then taken through a second 4"
Pinion and a 57-teeth Gear to a Rod carrying at its centre
a 1" Sprocket Wheel, which is connected by Sprocket
Chain to a2 1* Sprocket Wheel on the front axle.

Fig. 8.12d

The 3" Pulleys on the front axle, and the 2" Pulleys on
the rear axle are joined by Sprocket Chain, which repre-
sents the creeper track. The tracks are covered in on
each side by a mudguard built up from two 54"x14"
Flexible Plates and a 24" x 14" Flexible Plate. The mud-
guards are braced by 54" and 24" Strips, and are shaped at
the ends by Formed Slotted Strips. They are bolted at the
rear to two 34" Strips secured to the chassis and at
the front they are fastened by Angle Brackets to the
bumper supports,

The chassis for the lifeboat carriage is built up by
joining two compound girders made by bolting two 124"
Angle Girders end to end, by a 54" Strip at each end. The
floor of the carriage is filled in by two 124" Strip Plates
and four 54" x 24" Flexible Plates, and along its centre are
fixed four supports or rollers for the lifeboat. The first
of these consists of a 14” Rod secured by two Spring Clips
in a Double Bracket bolted to the floor of the carriage.
The second and fourth are identical and consist of a Coup-
ing that is supported between two Angle Brackets by a14”

Rod. The third roller is of different construc-
tion and is formed by two 1" Flanged Wheels
secured to the carriage by lock-nutted 4"
Bolts, at a distance of 1* apart. The lifeboat
is prevented from falling over sideways by
two 1% loose Pulleys, which are fastened by
Pivot Bolts to two Angle Brackets fixed to the
sides of the carriage by 3" Strips. The 3*
Strips are curved outwards slightly to allow
the boat to rest on the rollers.

The front Road Wheels of the carriage are
held by Spring Clips on the ends of 2° Rods
fastened by Rod and Strip Connectors to a
44" Strip bolted to a Face Plate. A 1" Rod
locked in the boss of the Face Plate passes through the floor of the carriage and is secured by a Collar, Two 54* Strips bolted to
the Face Plate are fastened by a 14" Rod to a Stepped Bent Strip bolted at the rear of the tractor.

The rear Road Wheels of the carriage are held on the ends of a 64 Rod, bearings for which are provided by two Trunnions bolted
under the carriage. The left-hand rear wheel is fitted with a brake of the screw-on type constructed as follows. A 34" Screwed Rod
fitted with Lock-nuts at 1, is connected by a Swivel Bearing to a compound 184" rod, consisting of a 27, 5" and an 114" Rod joined by
Couplings. The Screwed Rod passes through the tapped hole of the boss of a Crank bolted to the carriage, and the compound rod is
journalled at its rear end ina 1" x1” Angle Bracket secured to the chassis of the carriage by an Angle Bracket. The rod is prevented
from slipping by a Collar, and is fitted with a Compression Spring between the 1" x 17 Angle Bracket and the Collar. The compound
rod also is fitted with a Crank, so that when the built-up handle at the end of the Screwed Rod is turned in an anti-clockwise direction
the Crank presses against the rim of the Road Wheel, and prevents it from turning.

The construction of the lifeboat itself is clear from the various illustrations.

Fig. B12e
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8.13 MECHANICAL MAN

This striking model of a mechanical man walks at a good speed and swings its arms in a
B E v d

most realistic manner. It is driven by an E020 Electric Mator, which is housed inside the body.

The construction of the body 1s clearly shown in the illustrations and therefore needs no

explanation, The gearing that operates the limbs is contafned between two 34" x 24" Flanged

Plates 2, which are bolted to two 54" Angle Girders 1. The latter are connected by 23} ¥
Flanged Plates, the end flanges of which are bolted to the body. The upper flanges of the Flanged
Plates 2 are connected to a compound strip 3 by 24 x 4” Double Angle Strips. Strip 3 comprises

duplicate 54" and 44" Strips overlapped seven holes.

An EO20 Electric Motor is bolted inside the body in the position shown in Fig. 8.13c and
it drives through a 10" Driving Band a 3" Pulley 5 fixed on a 64" Rod 4. Bearings for Rod 4
are provided by a Double Bent Strip and a 124" Strip that forms part of the side of the body.
A 1" Sprocket Wheel on Rod 4 drives a 2” Sprocket Wheel on a 2* Rod 6 that carries also a
4” Pinion, The latter drives a 57-teeth Gear on a second 2° Rod 7, which in turn carries a
4* Pinion driving a 57-teeth Gear on 34" Rod B. Rod 8 is held in its bearings by two Collars
and is fitted at each end with a Face Plate (Fig. 8.13c).

The Face Plates form cranks, which cperate the arms and legs of the model. A Pivot Bolt
13 is locked in one of the inner holes of each Face Plate, the atter parts being so arranged on
their shafts that the Pivot Bolts are at 180° to each other.

The legs are each constructed from three 124" Angle Girders and a fourth girder built up
from two 124" Strips, and they are connected at their upper ends by 24" Strips and Flat Trunnions.
They are pivoted on Rods 9, which pass through the 124" Strips 10 (Fig. 8.13¢) bent to shape and
arranged as shown., A Collar and a 1" Flanged Wheel prevent the legs from moving sideways
on the Rods. The Strips 10 are pivotally connected to a 3" Strip 12 by 4" Bolt 11, which passes
through the third hole from one end of the Strip. The other end of Strip 12 is pivoted on the
Pivot Bolt 13, a Spring Clip being used to prevent side play in the Strip. The inner ends of
Rods 9 are journalled in the centre holes of 55" Angle Girders 1, and their outer ends in the

centre holes of the 54" Strips at the bottom of the body.

. Fig.8.13a
(Continued on next page)
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813 _ MECHANICAL MAN—Continued

The lower ends of the legs are fitted with 3" Screwed Rods 22, on which the feet are pivoted. These consist of a 54" % 24" Flanged Plate connected to a Flanged Sector Plate by 53" Strips

Trunnions 21 bolted to the Flanged Plates connect the feet 1o and behind them are fixed 1" 1" Angle Brackets 23, Between the latter are 1 Rods, to which are fixed Couplings that

ceep the body of the mechanical man vertical while he is

which must be adjusted correctly,

are connected by 114" Rods 24 to further Couplings on Rods 25 and 26 (Fig. 8.13a). The Rods 2

Rods should be shortened by sliding them fur

valking. If the model tends to fall for

er into the Couplings, but if the tendency is to fall backward the Rads should be moved out
of the Couplings. :

se Pulleys 29 carried on lock-nutted §” Bolts. The rear wheels are 1”7 Pulleys 20 arnd 1° Sprocket Wheels. The Sprocket

ps 2 nd with 4" loose Pulleys. The Strips are fitted at their centres with Double Brackets, which are pivoted on 14" Rods 28.

ed to the feet. The purpose of these ratchets is to prevent the feet of the model from moving backward at the end of each forward

r are journalled in further Double Brackets
2 very smooth surface the feet may slip and slide backward, but this can be prevented by fitting 1* Rubber Rings on the 17 Pulleys 20.

arms of the man should now be assembled. The ructed from three 54" x 23" Flexible Plates and one 44" x 24" Flexible Plate, which are rolled into U-section and bolted

The hands are 1{," radius Curved Plates and U-5ecticn Curved Plates. Cranks are bolted to the upper erds of the arms, which are then locked

together in the manner shown in Fig. 8.1
d Wheel is fastene

d on the end of each Rod.

on Rods 16 and 17,

Rods 16 and 17 are journalled in b es of the tedy énd the 53" ¥ 4" Ccukle Angle Strips 18 tolted inside. Red 16 carries a Bush Wheel

arings provided by the 53" Angle Girders at 1he si
x and Rod 17 carries a 14" Pulley, and across each of
these parts is bolted a 24" Strip 15. The ends of the
Strips point in opposite directions, and they are con-
nected to the Pivot Bolts 13 on the Face Plates by
compound strips 14, each consisting of two 54" Strips
Note::—The Motor used in this Model is not overlapped four holes.

included in the Outfit. The 24" x 3" Double Angle Strips are bolted to the

54" Angle Girders 19 previously mentioned, and
45" X 24" Flexible Plates are bolted between their
turned-up ends. The back of the body is closed by
the panel shown in Fig. 8.13b. In fitting this panel it
is placed over the shanks of the Bolts 20 (Fig. 8.13a)
and nuts are screwed on to hold it in place,

The head of the model can be seen in the various
illustrations. It consists of a Boiler opened out and
the ends joined by four 144" radius Curved Flates
Eyes are represented by 3 Flanged Wheels, a nose by
a Sleeve Piece, and a mouth by two 24" % 3" Double
Angle S5trips and Angle Brackets. Ears are repre-
sented by Conical Discs, which are attached to the
head by Fishplates. Two 34" x 4" Double Angle Strips
are bolted across the top and bottom of the head,
which is then attached to the two 34" x 24" Flanged
Plates that form the top of the body. The head is

capped by a 3" Fulley,

Fig. 8.13b
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8.14 ARTICULATED LORRY

Note:—The Motor used in this model is not included
in the outfit.

\

\
VAVA L A

The power unit of the lorry is first constructed. The chassis for this consists of two 124" Angle Girders joined at the front by a 24*
Double Angle Strip and extended to the rear by two 54" Angle Girders. The bonnet is built up by joining the flanges of two Flanged Sector
Plates by 44" x 24" Flexible Pjates, the lower Flanged Sector Plate being bolted to the chassis as shown. The radiator is formed by a 24" x14*
Flanged Plate secured between the Flanged Sector Plates by a 34" Screwed Rod. The headlights are represented by two 14" Flanged Wheels, each of
which is secured to a 17<1” Angle Bracket by a §” Bolt. The Angle Brackets are bolted to the sides of the bonnet so that the headlights protrude
outwards,

The back of the cab is formed by a 54" % 24" Flanged Plate bolted by one of its longer flanges to the 124" Angle Girders and extended upwards at cach cnd by

a 24" % 14" Flexible Plate. The upper ends of the Flexible Plates are joined by a 54" Strip to which the roof of the cab is fastened by two Angle Brackets.
The roof consists of two 53" x 24" Flexible Plates bolted together and extended to one side by two 24* x 14" Flexible Plates, which overlap two holes with the larger
Flexible Plates. Two 51" Strips overlapped 10 holes are secured to the front of the roof by two Obtuse Angle Brackets, The sides of the cab are each formed by a 14"

radius Curved Plate and a 24" % 24" Flexible Plate bolted together overlapping one hole.

A 54" % 14" Flexible Plate curved slightly is used for the seat inside the cab, and it is fastened to the upper flange of the 54"

%" Flanged Plate by a second 54" x 14" Flexible
Plate and Angle Brackets.

Each of the leaf springs by which the front Road Wheels are supported consists of a 547, 34" and a 24" Strip secured together by a centre Bolt, The springs are fastened to the
chassis at each end by Angle Brackets. Each of the centre Bolts of the leaf springs passes at its upper end through the end transverse bore of a Coupling. A 14" Rod that is slipped through
the remaining end transverse bore of the Coupling is connected by means of a second Coupling to the Road Wheel, The Road Wheel is held on the shank of a §” Belt screwed into one of the

tapped holes of the second Coupling. Each of the 15" Rods carries also a Crank at its lower end, and these are joined by a compound strip consisting of two 24" Strips bolted end to end,
the Bolts 2 being lock-nutted.

Fig. B.14a

One of the Cranks is bolted to a 2" Strip, the other end of which is attached to a 3" Strip by a lock-nutted Bolt 1. The 3* Strip is connected by a Threaded Pin to a 14" Pulley secured at the

lower end of the steering column, as shown in Fig. B.14c. The steering column is a 4" Rod journalled in one of the 124" Angle Girders and also in the end hole of a 14" Strip bolted to the upper Flanged
Sector Plate of the bonnet. (Continued on next page)
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Fig. 8.14c

814 ARTICULATED LORRY—Continued

Each of the rear leaf springs is formed by a 54" and a 34" Strip secured together by a centre Bolt, which holds also an Angle Bracket. The
two Angle Brackets form the bearings for the rear axle, a 64 Rod. The springs are joined to the chassis by two Rods pushed through the
sides of the Angle Girders and also through Double Brackets bolted to the ends of the springs, as shown in the illustrations. Two 2 Sprocket
Wheels on the rear axle are connected to two 1” Sprocket Wheels on the forward rod fastening the springs to the chassis. The rod consists
of a 34" and a 2* Rod joined by a Rod Connector.

A Face Plate is bolted between the two side members of the chassis in the position shown in Fig. 8.14a to form part of the swivel for the
trailer,

The trailer is built up on a base consisting of two Angle Girders joined at each end and also in the centre by compound strips. Each of the
angle girders consists of two 123" Angle Girders bolted end to end overlapping four holes. The end compound strips joining the girders are
connected across the centre by 1247 Strips (see Fig. 8,14d). The floor of the trailer is then filled in with Flexible Plates of various sizes and a
54" x 24" Flanged Plate.

Two 124" Strip Plates, overlapped four holes and bolted to the sides of the 124* Angle Girders are used for each side of the trailer, and
the front is formed by one 24" % 24" Flexible Plate and four 144" radius Curved Plates.

The No. 1 Clockwork Motor is secured under the trailer with its winding spindle protruding upwards, and a 4° Rod is attached to the .

brake lever by a small Fork Piece. The Rod passes through an Angle Bracket fastened underneath the trailer and carries at its end a Collar
in the tapped hole of which is screwed a Threaded Pin,

Two 124" Angle Girders are fastened underneath the trailer by Reversed Angle Brackets and are joined at the front by a 34" Strip. A
Face Plate is bolted underneath the 33" Strip to form the upper part of the trailer swivel and in its boss 2 14* Rod is locked.

The two 124" Angle Girders are each extended to the rear by a 124" Strip, the two Strips being secured to the floor of the trailer by
Double Angle Strips aM 54" Angle Girders. The front axle, which consists of a 44" and a 34” Rod joined by a Coupling, is journalled in holes
at the narrow ends of two Flat Trunnions supported by the 124" Strips, and it carries a 14" Contrate Wheel at its centre. The Contrate
meshes with a * Pinion held on a 2* Rod journalled as shown in Fig. 8.14c. The 2° Rod carries also a 57-teeth Gear that meshes with a second
#" Pinion on the end of an 114" Rod driven from the Motor through a 3” Contrate Wheel and a 4" Pinion. The 114" Rod is journalled at its
forward end in the centre hole of a 14" < §” Double Angle Strip bolted to the Motor side plate, and is prevented from slipping out of position
by a 4" fast Pulley.

The rear axle is an 8" Rod, and is journalled at each end in a 14" strip bolted to the 124* Strip. Each 14" strip is built up from two
Fishplates bolted end to end. The rear mudguards consist of two 54" x 14" Flexible Plates overlapped four holes and bolted underneath the
trailer, their ends being curved down slightly.

The coupling hook consists of a Channel Bearing bolted underneath the back of the trailer and extended to the rear by an Angle Bracket.
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8.15 FARM TRACTOR AND REAPING MACHINE I N

Cne of the most ing

ious machines now available for agri-
d binding machine. This machine

the corn in

sheave fand isc apable
wunt of work that would occupy a man
for several days.

shows the Meccano model reaper
arm tractor,

= tractor, an under-
5a is constructed first.

e chassis fc

Girders 1, joined at
the front by ip and at the rear by a

35" % 25" Flan

ste overlaps the Angle
Girders two holes,

Note:—The Motor used in this model
is not included in the Cutfit.

The Clockwork Motor, which is indicated at 5, is secured to the left-hand side member of the chassis by a 1" » 4" and a 4" x 4" Angle Bracket, the brake lever being

at the rear. A 1" Pinion on the drivihg shaft of the Motor meshes with a 57-teeth Gear carried on & 14" Rod journalled in the Motor side plates, A second 4" Pinion

7, on the other end of the 14” Rod meshes with a 57-teeth Gear 6 on a 2" Rod also journalled in the side plates of the Motor. The drive is taken from a " Sprocket
Wheel on the free end of the 2" Rod, to a 2" Sprocket Wheel on the rear axle by means of Sprocket Chain.
A 64" Rod is used for the rear axle, and its bearings are provided by the holes in the turned up ends of a 24" « +* Double Angle Strip bolted across the 347 % 2}

Flanged Plate. The rim of each of the rear wheels is formed by two 55" > 14" and one 24" x 14" Flexible Plate, each overlapped one hole and secured to a 3* Pulley 4

by 24" Strips and Angle Brackets.
On its outer side each 3” Pulley carries a Crank, in the boss of which is locked a 1* Rod. A Boiler End representing a hub cap is slipped on the end of this Red

Continued on next page
and fastened in position by a Collar, ( page)
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The flap, from under which the sheaves of corn are ejected, is represented by two 124" Strip Plates bolted together with their long edges overlapping
8.15 FARM TRACTOR AND one hole. The flap is held in place by 1"x1* Angle Brackets, and 124" Strips are bolted along its edges.
REAPIELE”T;EHINE The §” Pinion™15 is fixed on the end of a compound rod, built up from two 4" Rods journalled in the end holes of two 17X 1% Angle Brackets seen in Fig.
8.15b. A 1" Sprocket Wheel on the end of the compound rod is connected by Sprocket Chain to a 2 Sprocket Wheel on the Rod carrying the ejectors,
which are each constructed by bolting a 14" Strip to a Coupling.

The Pinion 15 meshes with a #* Contrate Wheel on the 5" Rod carrying the reaping blades. The bearings for the Rod are provided by a 2" Strip at the
inner end, and a 24" Strip at the outer end. Each of the strips is secured by a Trunnion to the 24" x 14" Flanged Plate 13, which is bolted to the 124" Strip
joining the upper ends of the 34" x " Double Angle Strips. The Flanged Plate 13 is also braced from the Angle Girder 12 by a 4" compound strip and two
Obtuse Angle Brackets. .

The rotating arms are 34" x 4" Double Angle Strips, to each of which four Fishplates are bolted. The Double Angle Strips are attached by 44" Strips to
a Bush Wheel on the end of the 5" Rod. A 17 fast Pulley on this Rod is connected by a Driving Band to a 4 Pulley on the front axle of the reaper. This axle
is formed by an 113" Rod journalled in the Angle Girders 12 and 9, and it carries at its centre a 2" Pulley, A 14" Flanged Wheel and a 2° Pulley are used for
the rear wheels, and they are fixed on separate Rods as shown in Fig. 8.15¢c.

The reaper is attached to the tractor by passing a Rod through a Stepped Bent Strip at the back of the tractor, and also through the end holes of two 54*
Strips secured to the reaper.

The radiator is formed by a 24" % 24" Flexible Plate, which is secured by a 24* % 4* Double Angle Strip and wo 24* Strips to the Double Angle
Strip connecting the side members of the chassis. The bonnet is formed by three 144" radius Curved Plate. 2, bolted over a 54" x 4" Double
Angle Strip, and extended round each side by two U-section Curved Plates. The 54" x 4" Double Angle Strip is fixed by one of its ends to the
radiator and by its other end to two 23" Strips which are supported from the chassis by Angle Brackets and 24" x 4" Double Angle Strips,

The construction of the reaper is commenced by joining two 124" Angle Girders 10 and 11 by a 34" Strip at one &nd, and at the other end by
another 124" Angle Girder 9. A compound Girder consisting of two 54" Angle Girders 12 is fastened to the two 124" Angle Girders 10 and 11 by
a 24" Strip. The forward 54" Angle Girder 12 and the 124" Angle Girder 9 are joined at their free ends by a 54" Strip. Three 124" Strips, which
are fixed together by two Wheel Discs, are fastened to the Angle Girder 10 by Obtuse Angle Brackets.

-

The 124" Strip and the 124" Strip Plate, which are shown in the main illustration forming the side of the enclosed part of the machine, are
supported at each end by a 34" x {" Double Angle Strip. The upper ends of the Double Angle Strips are joined by a 124" Strip, the Bolts holding
also two Obtuse Angle Brackets, which are secured by compound strips to two Double Brackets, fixed one at ezch end of the Angle Girder 9.
Each of the compound strips consists of a 54" and a 14" Strip secured end to end, and the space between them is fillad by three 124" Strip Plates_
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18 8.16 SPORTS CAR

. Each of the main chassis members is formed by two 124" Angle
Girders overlapped nine holes. These are joined at the front by
a 24" x 1" Double Angle Strip, and are connected at the rear by a
54" Angle Girder 1 (Fig. 8.16a). Two 24" x 4" Double Angle Strips
2 are bolted to the centre of the chassis.

The road springs consist of 4", 34", 24" and 14" Strips bolted
together at their centre holes, and they are attached to the chassis
by Angle Brackets fixed in the end holes of the 44" Strips. The
rear axle consists of an 8" Rod and is mounted in Double Brackets
fastened to the rear springs. The front axle beam is formed by
three 54" Strips bolted to the front springs. The front wheels
are free to turn on 13" Rods fixed in Couplings, and are held in
place by Collars. One of the Couplings is seen at 3 (Fig. 8.16a).
A 14" Rod is held in the centre transverse hole of each Coupling
and is passed through the end hole of the axle beam. The Cranks
4 are then fixed in position on these Rods, and the off-side 14"
Red is fitted with a second Coupling 5.

Each side of the body is similar in construction and consists of two 124" Strip Plates, four 54" x 14"
Flexible Plates, three 24" X 14" Flexible Plates, two 24" x 24" Flexible Plates and four 54" x 24" Flexible
Plates.

The 124 Strip Plates are overlapped 14 holes and are attached to 54*x 24" Flanged Plates 6 and 7
(Fig. B.16a). They are braced in their inside surfaces by four 124* Strips. The Flanged Plates are bolted
to the chassis members., A 54" x 14" Flexible Plate 8 (Fig. 8.16d), extended by a 24" x 14" Flexible Plate,
is bolted to the Strip Plates and strengthened along its upper edge by a compound strip consisting of
two 54" Strips overlapped five holes. This strip is bolted at the front to a 3” Strip 9 and is attached at
the rear to the instrument panel by 2 1"%1* Angle Bracket.

The instrument panel consists of a 54*x 14" Flexible Plate strengthened by two 54" Strips and is
fastened to the Flanged Plate é by two Reversed Angle Brackets, The lower edges of the Strip Plates
are extended by a 54" x 24" Flexible Plate 10 and a 54" x14” Flexible Plate 11. The sides of the body
are connected at the front by two 24" x 4" Double Angle Strips. The rear portion of the side is filled
in by a 54" x 24" Flexible Plate 12, a 24" x 14* Flexible Plate 13, a 24” » 24" Flexible Plate 14 and a 24" % 14"
Flexible Plate 15. The edges of these Plates are fitted with Strips and Curved Strips as shewn ip Fig,
B.16d.

The radiator consists of two 14" radius Curved Plates overlapped four holes. These are attached
to the Double Angle Strips connecting the sides of the bonnet. Washers are placed on the bolts in
order to reproduce the curved surface of the radiator,

Fig. 8.16a

(Continued on next page)
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8.16 SPORTS CAR—Continued

The steering column is fitted with 2 Worm, which meshes with a 4" Pinion fixed on a 1%
Rod mounted in the Double Angle Strips. The outer end of this Rod carries a Coupling
and a 24" Strip 22 is attached to this by a §” Bolt passed through the Coupling and held
by a grub screw. The lower end of the Strip 22 is fitted with an End Bearing held by
lock-nuts, and this is connected by a 34" Rod to a Swivel Bearing 24. The Swivel Bearing
is fixed on a 1* Rod held in the Coupling 5. The steering box is attached to the chassis
by the Fiat Trunnion 23

The front mudguards and running boards on each side of the model are two 124"
Strips. The inner Strip is bolted to a 54" Angle Girder 25, and the outer Strip is attached
to this Angle Girder by Fishplates. The Strips are curved at the front to accommodate
the front wheels, and a 54" x 14" Flexible Plate 26 (Fig. 8.16c) is attached to them.
This Plate is also connected to the Strip @ by a 1" % 4" Angle Bracket. The rear mud-
guards consist of Formed Slotted Strips attached to Obtuse Angle Brackets bolted to
the 124" Strips, and to 1"x 1" Angle Brackets at the rear. -

The rear bumper makes use of two 33" X " Double Angle Strips joined by a Double
Bracket, and it is attached by Fishplates to two 24" x 4" Double Angle Strips.

The front bumper also consists of two
34" x 4" Double Angle Strips and a
Double Bracket, and it is attached by
Reversed Angle Brackets to two
U-Section Curved Plates 27 bolted to
the front of the chassis.

The seat consists of a Hinged
Flat Plate bolted to the Angle Girder
19. The lower half of the Hinged
Flat Plate is held in a horizontal
position by two 24"x 4" Double
Angle Strips fixed to the opposite
half of the Plate. The floor of the
driving compartment is formed by
two 44"x24" and two 54" x1%"
Flexible Plates.

The top of the bonnet is made by bolting two 54" x 24" Flexible
Plates at an angle to Fishplates attached to a compound strip 16 con-
sisting of two 54" Strips overlapped five holes. This strip is attached
by Angle Brackets to the radiator, and to the 3" strips 17 bolted to
the instrument panel. A 5§ Strip and two 24" Strips, one of which
is seen at 18, are fixed to the rear of the bonnet, and the front is
filled in by two 24" x 24" and two 24" x 14" Flexible Plates bolted to
the strip 16. The Flexible Plates are also attached to Angle Brackets
bolted to the sides of the bonnet.

A 54" Angle Girder 19 is bolted to a 54"x24" Flexible Plate
attached to the Flanged Plate 7. Three 54" x 24" Flexible Plates are.fastened to the Angle Girder 19, and to a 54" Strip 20,
which is attached to the sides by Angle Brackets. Three 114" radius curved Plates are also bolted to the Strip 20 as shown,
and three 44" X 24" Flexible Plates are attached to a 54" x * Double Angle Strip 21 fixed to the rear of the body. The luggage
grid consists of a 34" x 24" Flanged Plate attached by lock-nutted bolts to a 34" x 4* Double Angle Strip bolted to the Double
Angle Strip 21.

The construction of the steering box is shown in Fig. 8.16b. Two 14" x §" Double Angle Strips are bolted together and
fitted at each end with a Fishplate. The steering column is a 64" Rod, and this is passed through the lower edge of the instru-

ment panel and the top of the Flanged ‘Plate 6,"and through the Fishplates bolted to the 14" x 4* Double Angle Strips. Fig. 816




meccanoindex.co.uk

This Model can be built with MECCANO No. 8 Outfit (or No. 7 and No. 7a Outfits)

8.17 MECHANICAL DIGGER

The side members of the tractor unit are 124" Strip Plates strengthened along their edges by 124"
Angle Girders 1 and 2. The sides are joined at each end by a 54" x 24" Flexible Plate braced by 54"
Strips and attached by Angle Brackets to the Angle Girders 1 and 2. The top of the chassis is filled in
by two 53" x 24" Flanged Plates 3 (Fig. 8.17a) and by two 54" x14" and two 54" x 24" Flexible Plates
bolted to the Angle Girders 1.

The wheel covers are made by joining together a 24" x 14" and three 54" x 14" Flexible Plates and
attaching these to Angle Brackets fixed to the Angle Girders.1. The Flexible Plates[are strengthened
at their outer edges by 124" Strips 4 extended at each end by Formed Slotted Strips, and 124" Strip
Plates are attached by Angle Brackets to the Strips 4, The Strip Plates are braced by 124" Strips and
are fitted at each end with Curved Strips and 24 Strips as shown.

The tractor unit travels on four pairs of wheels, each formed by a 2” Pulley fitted with a Motor Tyre,
and a2 Road Wheel, These are mounted on 14” and 2° Rods passed through holes in 54" Strips 5. The
Strips 5 are connected by a Reversed Angle Bracket and are pivoted at their centre holes on Rods
passed through Trunnions bolted to the Angle Girders 2. Four 1* loose Pulleys fitted with Rubber
Rings are placed betwsen the Strips 5 and the Trunnions, and Double Brackets are held on the Rods
between the Strips 5. g .

Each side of the cab is a 124" Strip Plate, a 24" X 24" Flexible Plate and three 55" x 24" Flexible
Plates These are bolted to a 124" Angle Girder 6, a 54" Angle Girder 7 and a 54" Strip 8. The Strip
B and Angle Girder 7 are joined by twe 124" Strips. The sides are connected at the rear by two 5§"x 4"
Double Angle Strips, and at the front by a 54" % 24” Flexible Plate and three 53" Strips bolted to the
Angle Girders 7.

The jib consists of two built-up angle girders
joined by eight 24" x4* Double Angle Strips.
The girders are each formed by two 124" Angle
Girders overlapped 10 holes, and by two 124"
Strips attached by Fishplates to the Angle Girders.
The jib pivots about a 34" Rod which is passed
through a 24" x 1" Double Angle Strip bolted to
the front of the cab.

(Continued on next page)

The cab pivots about a 8° Rod 9 (Fig. 8.17b), which is
locked in a 3" Pulley fixed to the Flanged Plates 3. This Rod
passes through a second 3" Pulley bolted to two 24" x 14"
Flanged Plates 10. The Flanged Plates 10 are attached to two
34" % 24" Flanged Plates fastened to the Angle Girders 6, A
Bush Wheel holds the cab in position,

o -
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817 MECHANICALIDIGGER—Continued

Luffing of the jib is operated by a 5" Crank Handle 11. This is passed through the side of the cab a'nd. through a 3§'x.2§’ Flanged Prite 12 fastened to the
cab by two 24" x " and one 24" x1" Double Angle Strip. The Crank Handle is fitted with a drum co:mstmg of a Sleeve Paecs and two 3" Flanged v:'hfe::.”A
length of Cord is tied to the drum and passed under the Flanged Wheels 13, It is then taken over a 1 l_’ulley mounted on a 2 Ro‘d 14, and haround a‘ ;. Au g:y
on a 34" Rod 15. It is then taken around a second 17 Pulley on Rod 14 and a 14" Pulley on Rod 15 and is 1.|e.d to Rod 14. The Rad 14 is passed through 17 %17 Angle
Brackets bolted to a 34" x 4" Double Angle Strip 16 and the Rod 15 is held by Spring Clips in Flat Trunnions bolted to the jib.

A ratchet brake is fitted to the Crank Handle 11, This consists of a Pawl fixed by a nut on a 3" Bolt which is passed through a 1"Tr-ia!'\gular Plate and fitted
with a Coupling 17. The Triangular plate is attached to the Flanged Plate 12 by an Angle Bracket and the Paw| engages tr~1e teeth. ofa ¥ F'mq!:)n ﬁxfd on the Crank
Handle. The brake can be released by the Rod 18. This is passed through a Fishplate bolted to tl.'le rear of \he_ cab and _ns held in a Fork Piece pivotally attached
to the Coupling 17. The brake is normally in the “‘on' position, being held by a Compression Spring forced against the Fishplate by a Collar on the Rod 18,

The construction of the bucket can be seen in Fig. 8.17c. The sides are formed by two 34" x 24" Flanged .Pla‘.cs w!ﬂchfare held together -‘“ the top by our
34" x 4" Double Angle Strips. The top is filled n by a 24"x 24" and 2 24" x 14" Flexible Plate]bolted to the inner pair ioz?::leor:glzers:;?.’. a::e. b;;Ex:IZ?
Flexible Plate. For the bottom of the
bucket a 24*x24* and three 24" x14"
Flexible Plates are used, and it is pivotally
attached to the sides by Angle Brackets
and lock-nutted bolts, A Crank 19
supports a 1” Rod fitted with a fork piece
obtained by removing the spider from a
Swivel Bearing, A 1" loose Pulley 27
is held in the fork piece by a Pivot Bolt.
The bucket is free to slide on the jib
between Collars held by lock-nutted
bolts 20, and Washers fixed on the Bolts
21, The Bolts 20 and 21 are attached to 1 : 2
Strips fixed to the sides of the bracket,

Movement of the bucket is controlled by a Crank Handle 22 fitted with a drum consisting
of a Sleeve Piece and two 3* Flanged Wheels, A length of Cord is given several turns around the
drum and is led over the Flanged Wheels 13 and under a 1* Pulley mounted on a Rod 23. Itis
then passed around a 1* Pulley held on a 34" Rod in the jib head and is tied to the front of the
bucket. A second length of Cord is tied to the back of the bucket and passed under a 1* Pulley
on Rod 23. It is led over the Flanged Wheels 24 and is tied to the winding drum in such a way
that as the first Cord is unwound the second is wound in.

The bottom of the bucket is released for unloading by turning a Bush Whee! fixed on a Rod
25. A length of Cord fastened to a Cord Ancharing Spring on this Rod is passed over the
Flanged Wheels 24, and under a 4* Pulley on Rod 23. It is then taken around one of the 4*
Pulleys 26 and the 4” Pulley 27, and over the other Pulley 26. It is tied to a 34" Rod mounted
at the end of the jib. The Pulleys 26 are free to turn on a 34" Rod passed through 1" 17 Angle
Brackets bolted to the back of the bucket.

Fig. BATb

The sides of the roof are formed by 144" radius Curved Plates and 24" % 24" Flexible Plates.
The centre is fillad in by 43" x 24" Flexible Plates and the complete roof is attached to Obtuse
Angle Brackets fixed to the sides of the cab,

A Boiler is bolted at the rear of the cab, and is suitably weighted to act as a counter-balance
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8.18 JACK-KNIFE LIFTING BRIDGE

The central tower is formed by four 124"
Angle Girders 1 (Fig. B.18a), bolted to the 124"
Angle Girders 2. The Angle Girders 1 are
joined at their lower ends by two 5§ Angle
Girders, and at their upper ends by two 5§"
Angle Girders, one of which is seen at 3, and
by two 54" Strips. They are also connected
at the centre by two 54" x 24" Flexible Plates
and four 54" Strips.

The Angle Girders 2 are extended on each side by 124" Strips, which support
the approaches to the bridge. Each of these consists of two 34" x24" Flanged
Plates bolted at their upper ends to a 54" x 24" Flanged Plate 4. The sides of the
arch are formed by 24" % 23" Flexible Plates strengthened by 3" and 24" Strips,
and are attached to Angle Brackets fixed to the Flanged Plates 4, The curved
roof consists of two 44" X 24" Flexible Plates overlapped eight holes and joined to
the sides.

Two Flanged Sector Platés 5 are fixed to 53" x 4" Double Angle Strips bolted
to the Angle Girders 3. The Sector Plates are joined at their upper ends by two
54" Strips and two 54" x 14" Flexible Plates. A further 54" x 14" Flexible
Plate is attached to the top by Angle Brackets, and two Semi-Circular
Plates are bolted to the 54" Strips connecting the Flanged Sector Plates.
The Semi-Circular Plates are joined by a 14" x 4" Double Angle Strip,
and two 24" x 14" Flexible Plates are curved slightly and attached to the
Double Angle Strip by 3" Screwed Rods. The Screwed Rods also hold
in place a Bush Wheel, which supports a 14" Rod fitted with a Road Wheel
and a 17 Pulley.

The sides of the lifting spans are formed by 124" Strip Plates bolted
to 124" Angle Girders 6, and strengthened by 124" Strips along their
upper edges. The sides are connected together at each end by a 34" x &
Double Angle Strip, and 124" Strip Plates bolted to the Double Angle
Strips form the roadways. The Angle Girders 6 are extended at their
inner ends by 34" Strips overlapping the Angle Girders two holes. The

roadway of each span is extended by two 24" x 24" Flexible Plates overlapped three
holes and fixed to the Angle Girders 6. The Flexible Plates are braced by 44" and
24" Strips.

The spans pivot on 14" Rods passed through the end holes of the 34" Strips bolted
to the Angle Girders 6. These Rods are fixed in Cranks, which are supported by a
34" Strip 7 on each side of the tower.

The spans are raised by turning a Face Plate fixed on a 64" Rod 8, which is mounted
in a 54" Strip 9 on each side of the tower. This Rod is fitted with a 4" Pinion that
meshes with a 3* Contrate Wheel 11 fixed on an 114" Rod mounted in a 1" x 1" Angle
Bracket 12 and in a Fishplate bolted to one of the Angle Girders 3. It carries a Worm
13 (Fig. B.18b), which meshes with a 4" Pinion locked on a 64" Rod 14 passed through
the Flanged Sector Plates 5. The Rod 14 carries a second {” Pinion meshed with a
57-teeth Gear 15. The Gear 15 is fixed on a 64" Rod, which is fitted with a winding

(Continued on next page)
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8.18 JACK-KNIFE LIFTING BRIDGE—Continued

drum formed by a 24" Cylinder and two 14" Flanged Wheels. Two lengths of Sprocket
Chain are attached by short pieces of Cord to this drum and arranged so that both
are wound in as the drum rotates. The Sprocket Chain is passed through the slotted
holes of Angle Brackets bolted to 44" Strips 16. These Strips are attached to 44"
Rods by Collars fixed on the Rods, and the ends of the Rods are held in Couplings.
The Couplings are pivotally attached to the lifting spans, two Pivot Bolts and two
17, Bolts being used for this purpose. The Sprocket Chain runs over idler Sprockets
carried on 5" Rods. These Rods are mounted in Reversed Angle Brackets fixed to
Flat Trunnions bolted to the Angle Girders 3,

When the bridge is in the lowered position, the spans rest on 17 x1* Angle Brackets
bolted to the Flanged Plates 4.

The engine bed is made by bolting a
124" Strip Plate to each side of the 54" x 24"
Flanged Plates 1 and 2. The Strip Plates are
braced by 124" Strips and 124" Angle Girders

The bed is extended by two 124" Angle
Girders 4, which overlap the Angle Girder
3 by 11 holes. The Angle Girders 4 are
connected at their outer ends by two 54" x 3"
Double Angle Strips, and to these are baolted
two 54"x 24" Flexible Plates. The Flexible
Plates are joined to the Angle Girders 4 by
Angle Brackets at the centre.

The cylinder block is supported by
four columns, each consisting of a 124" Angle
Girder bolted at its lower end to the Angle
Girder 3. The columns on each side are
connected by a 5§ Strip 5, and each side of
the cylinder block is formed by two 54" x 24"
Flexible Plates. These Plates are strengthened
at each end by a 44" Strip. The sides of
the cylinder block are joined together at the
top by two 34"x 24" Flanged Plates 6 (Fig.
8.19d), and at the bottom by tweo similar
Plates held by the Bolts 7. The curved ends
of the cylinder block are each built up from
two 54" x 24" Flexible Plates and two 144"
radius Curved Plates. The Curved Plates

8.19 MARINE STEAM ENGINE

(Continued on next page)
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Fig.8.19a

8.19 MARINE STEAM ENGINE—Continued

overlap the Flexible Plates by three holes, and the compound plate thus formed
is bolted to the sides. The lower edges of these plates are braced by Formed
Slotted Strips and 14" Strips as shown.

The top of the cylinder block between the Flanged Plates 6 is filled in by
two 24" x 24" Flexible Plates, and two 24" Curved Strips 8 are added at each
end. A 3" Pulley representing the cylinder head is held on a Bolt passed
through each of the Plates 6.

The centre bearing for the crankshaft is provided by two Semi-Circular
Plates, These are bolted to 54° Angle Girders 9, which are attached to the
sides of the engine bed by Angle Brackets. A cover plate consisting of two
24" % 14" Flexible Plates is also attached to the Girders 9 by Angle Brackets,
The bearings at one end are formed by a Flat Trunnion bolted to the Flanged
Plate 1, and by a Trunnion attached by Fishplates to the flange of Plate 1, At
the other end the bearings consists of a Trunnion attached by Fishplates to
the flange of Plate 2, and by a 34" x 24" Flanged Plate 10 (Fig. 8.19a), bolted to
Angle Brackets fixed to Plate 2,

The crankshaft is in three sections, consisting of a 4* Rod 11, a 44" Rod 12,
and a 64" Rod 13. One of the Cranks and eccentrics is seen removed from
the engine in Fig. 8.19¢c. Each web of the crank consists of two 24" Strips 14
bolted to a 2° Pulley,

held tightly by a nut, Two 54" Strips 16 representing the connecting

Fig. 8.1%b

A 17 Bolt 15 is passed through one of the webs and

rod are then passed over the Bolt, a Collar being placed between
them for spacing purposes. The Bolt is then fixed to the second
web of the Crank by two Nuts,

The sheave of the eccentric consists of a 14" Pulley, and a

Crank 17 is bolted across the face of this as shown. The strap

0 { is formed by two short radius Curved Strips joined together at

o/ each end by a 14" Strip. This assembly is fitted in the groove of

the 14" Pulley. The eccentric is connected to the valve operating

rod by a 54" Strip 18, which is bolted to 24" Strips fixed to the

upper ends of the Curved Strips.

One of the eccentrics is passed over each end of the Rod 12,

-and one web of each crank is also fixed to each end of this Rod.

The second webs of the cranks are fixed to Rods 11 and 13

respectively.

The upper ends of the Strips 18 are connected by Rod and

Strip Connectors to 5” Rods mounted in Flanged Plates held by

. Bolts 7 and in Double Bent Strips bolted to the Plates. | The Bolts
joining the Strips to the Rod and Strip Connectors are lock-nutted.

The slide bars for the piston rods are 55" Strips 1% (Fig. 8.19a), attached by Angle Brackets to the cylinder block. The lower ends of these Strips are also fitted with Angle

Brackets, which are joined by 17 x1" Angle Brackets to the cylinder block supporting columns. The Strips 19 on each side are also connected together by a horizontal 54" Strip.

The crossheads are built up by connecting a Swivel Bearing 20 (Fig. 8.19b), to the ends of the Strips 16 by means of a Pivot Bolt. A 1" Rod is held in the Swivel Bearing

and also in the end of a Coupling 21, This Coupling carries also a 44" Rod representing the piston rod. A §” Bolt 22 is fitted with a nut and passed through the centre

hole of a 24" Strip. It is then screwed into the centre tapped hole of the Coupling 21, two Washers being used to space the Strip from the Coupling. The nut is then

tightened to hold the Strip firmly in position. A second 24" Strip is similary attached to the opposite side of the Coupling, and the two Strips are connected by Double Brackets,

(Continued on next page)
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A No. 2 Clockwork Motor is attached to the side of the engine bed by an Angle Bracket and]by.a 34" x 4" Double Angle Strip
23. A 4" Pinion on the Motor driving shaft meshes with a 57-teeth Gear fixed on a 2" Rod mounted in the Motor side-plates. The
opposite end of this Rod carries a §* Sprocket, which is connected by Sprocket Chain to a 2” Sprocket fixed on Rod 13.

The brake lever of the Motor is operated by a Steering Wheel fixed on a 3" Screwed Rod 24. This Rod is connected by a Coupling
to a 4" Rod, and the compound rod thus formed is mounted in a 44" X " Double Angle Strip bolted to two of the supporting columns.
A Coupling 25 is threaded on the Screwed Rod and connected by a compound strip to a 24" % 4" Double Angle Strip bolted to the
Motor brake lever. The compound strip consists of two 54" Strips overlapped seven holes, and is attached to the Coupling 25 by
a Threaded Pin and to the Double Angle Strip by a lock-nutted Bolt

Reversing of the Motor is controlled by a Bush Wheel fitted with a Threaded Pin. This is fixed on the end of a 3}" Screwed
Rod connected to a 34" Rod by a Coupling. A Coupling 26 is threaded on to the Screwed Rod, and carries a small Fork Piece 27,
The Fork Piece is connected by a 64" Rod to a Corner Gusset lock-nutted to the Moter side-plate. The 64 Rod is zttached by a Bolt
passed through the Corner Gusset and screwed into a Collar fixed on the end of the Rod. The Corner Gusset is connected to the
Motor reversing lever by a lock-nutted 27 Strip.

The rim of the flywheel consists of four 54"%14" Flexible Plates belted together to form a complete circle. It is attached by

% Angle Brackets to 54" Strips bolted across a Face Plate, and the completed
wheel is fixed on Rod 13, It is spaced from the 2" Sprocket on this Rod
by a Road Wheel.

The thrust block consists of two Flanged Sector Plates attached by Angle
Brackets to the base. The sides are filled in by 44" x 24" Flexible Plates, and
the top consists of a 24" x 14" Flanged Plate held by a 3" Screwed Rod. The
Rod 13 is extended by a 4" Rod joined to it inside thé thrust block by a
Rod Connector.

The feed pump is represented by a 24" Cylinder fitted_with a 14"
Flanged Wheel, It is operated by a Crank formed by a Bush Wheel fixed
on the end of Rod 11. A 2" Strip is lock-nutted to the Bush Wheel, and
to the 37 Strip 28.. This Strip is pivoted by a lock-nutted Bolt fixed to a
Double Bracket bolted to Plate 10. The pump rod consists of a 34" Rod
attached to the Strip 28 by an End Bearing.

The inspection platform is supported by a 24" x 4" Double Angle Strip
bolted to each of the cylinder block supporting columns, The sides of
the platform are formed by 124" Angle Girders and Strips bolted to the
Double Angle Strips, and the ends consist of two 54" x 14" Flexible Plates
overlapped four holes. The Plates are braced by a 54" and a 44" Strip
overlapped two holes. The ladder consists of two 124" Strips bolted
to 14" % ¥" Double Angle Strips attached to the base and to the inspection
platform. The rungs are made by threading Cord through the 124" Strips.
The handrail is represented by Cord tied to Rods held by Spring Clips in
Angle Brackets and Reversed Angle Brackets bolted to the platform.

Fig. 8.19¢

Note: The Motor used in this model is not included in the Outfit.

When the Meceano No. Z Clockwork Moo
(See slip

15 not available, the No. 1 Clockwork Motor may be used as a substituta.
ached to the introduction of this Book.)
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8.20 TRAVELLING GANTRY CRANE

¥ The rails along which the hoisting carriage runs each consist of two 124" Angle Girders bolted
together overlapping three holes, The girders are spaced apart by 24" Strips and each is extended
downward as shown in the illustration by a 124" Strip Plate and two 54” x 24” Flexible Plates. The railsare
supported by 124" Angle Girders from the bases, one of which is shown in Fig. 8.20a. It consists of two
124" Strip Flates jeined at each end by a 24" x " Double Angle Strip and is filled in at the top by two
34" 24" Flanged Plates and two 24" x 24" Flexible Plates. The sides of the 124" x 24" Strip Plates are
reinforced by 124" Strips and Angle Girders, the latter forming the bearings for the axles. ;

The axles are 34" Rods, and each carries at its centre a 14" Flanged Wheel and is held in position by
Spring Clips. The hoisting carriage is built up by joining the flanges of two 24" x 14" Flanged Plates by
34" Strips. The roof is formed by two 144" radius Curved Plates overlapped three holes, and is secured in
position by Obtuse Angle Brackets, A 34" x 4" Double Angle Strip is bolted between the two Flanged
Plates as shown in Fig. 8.20b and two Trunnions are fastened to its centre. A 14" Rod, which carries two
1 loose Pulleys, is secured by Collars in the holes at the narrow ends of the Trunnions.

Fig. 8.20c shows the arrangement of the Motor and gearing. The Motor is bolted to one of the
supporting 124" Angle Girders and a 1" Sprocket is locked on the end of its driving shaft. This Sprocket
Wheel is connected by Chain to a
1" Sprocket Wheel on 44" Rod
journalled as shown. The Rod car-
ries at its centre a 4" Pinion,
which meshes with a 57-teeth
Gear on a 5" Rod that can be seen
in Fig. 8.20c. The Rod is capable
of about }” lateral movement, so
that the 57-teeth Gear can be
moved into or out of mesh with
the 4" Pinion, The position of the
Rod carrying the 57-teeth Gear is
controlled by a second 5 Rod,
which is pivoted at B, and held at
its upper end in a Double Bracket,
secured on the first 5" Rod by
two Collars,

In addition to the 57-teeth
Gear, the 5" Rod carries also a
+” Pinion that meshes with a
57-teeth Gear on the 44" Rod
that can be seen in Fig. 8.20c
carrying a 14" Pulley at its end.
Cord is tie ! to a Cord Anchoring
Spring on the 44" Rod, wound
around it several times, then
passed under one of the §°
Pulleys 5 and over the centre 1*
Pulley 4. It is then taken around one of the Pulleys under the hoisting carriage, through the pulley block
and over the second 1” Pulley under the hoisting carriage. Finally it is tied to the right-hand end of the
gantry.

The Cord 1 controls the movement of the carriage and is tied to the 24" > 14" Flanged Plate at 2,
taken over the Pulleys 3 and 4 and then around the 1” Pulley 6 on the Crank Handle. It is then tied to the
end of the Spring 7, which is attached by a Loaded Hook to a 14" %17 Angle Bracket bolted to the side of
the hoisting carriage.

Fig. 8.20a

Note: The Motor used in this model is not included in the Outfit.
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8.21 BULLDOZER

The main chassis members on each side are formed by 124" Angle Girders bolted along the edges of a 124" Strip Plate. The sides
are connected at each end by 54 x 24” Flanged Plates 1. Two 124" Angle Girders 2 are then bolted to the Flanged Plates as shown in
Fig. 8.21b.

The sides of the bonnet cansist of compound 74" x 34" plates, each made by bolting together two 54 % 24" and two 24" x 23" Flexible
Plates. The sides are strengthened by 54" and 34" Strips and are fastened to the Angle Girders 2. The front and rear of the bonnet
consist of 34" x 24" Flanged Plates extended by two 24” % 24" Flexible Plates 3. The radiator is represented by a 34" x 24" Flanged Plate
fitted with a 34” x 4” Double Angle Strip on each side. It is attached to the frant of the bonnet by two $” Bolts. The top of the bonnet
consists of two 54" % 24" and two 24" x 24" Flexible Plates bolted together and attached to the sides by Obtuse Angle Brackets, The
Curved Strips 4 are fastened to Fishplates bolted to 34" x 3” Double Angle Strips and the Flexible Plates 3.

The track covers on each side are made by bolting the 124" Angle Girders 5 to the sides of the chassis. The tops of the track covers
consist of a 24" x 14" and three 54" x 14" Flexible Plates fastened to the Angle Girders 5, and fitted at their outer edges with further

Fig. 8.21a

124" Angle Girders 6. The Angle Girders 5 and 6 are extended at each end by Formed Slotted Strips, and

124" Strip Plates are fastened to the Angle Girders 6. The Strip Plates are fitted along their lower edges

glth 124" Strips 7, and these are connected by 24" Strips to Curved Strips bolted to each end of the Angle
irders 6.

The seat is built up from two 34" % 24* Flanged Plates, fastened to 24" Strips fixed to the Angle Girders 2.
The floor of the driving compartment consists of two 44" » 24" and a 24" X 14" Flexible Plate. These are
bolted to the Flanged Plate 1 and to a 34" x 4" Double Angle Strip fixed to the Angle Girders 2.

A No, 2 Clockwork Motor is bolted to the Flanged Plate 1 at the front of the chassis, and to a 54" Strip 8
(Fig. 8.21a). A &" Pinion on the Motor driving shaft meshes with a 57-teeth Gear 9 fixed on a 2" Rod passed
through the Motor side-plates. A §" Pulley on this Red is connected by a Driving Band to a 14" Pulley fixed
on a 64" Rod 10. This Rod is mounted in Semi-Circular Plates bolted to the chassis, and carries also a 37
Sprocket that drives a 2” Sprocket on the rear axle through a length of Sprocket Chain,

The rear axle is an 8" Rod and is mounted in Trunnions fixed to the chassis. The front axle is made by
joining together a 4" and a 34" Rod by means of a Coupling, and it also is mounted in Trunnions. The front
and rear axle are connected by Sprocket Chain passing over 1* Sprockets.

The brake lever of the Motor is extended by a 34" Strip fitted with a Bush Wheel, A 4" Rod 11 is held in
the Bush Wheel. Reversing of the Motor is operated by a 5° Rod 12, which is pivotally attached to one of the
Angle Girders 2 by a Coupling. The end of the Rod is fitted with a Swivel Bearing 13, which is connected
to the reversing lever of the Motor by a 5 Rod 14 and an End Bearing.

(Continued on next page)
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821 BULLDOZER—Continied 8.22 FLYING CHAIRS

Construction of the model
should be begun by building the
square portion of the base. The
sides of this are formed by 124"

Strip Plates, braced along their 9
upper edges by 124" Angle
Girders and edged at their lower
sides by 124" Strips. The 124"
Angle Girders are bolted to-
gether to form a square and the
124" Strips are connected to-
gt_ether by 17 x1” Angle Brackets.
he square is braced across the
centre by two 124" Angle Girders
1 (Fig. B.22a), spaced 24" apart.
The top of the square is filled in
by a 124" Strip Plate and a 124"
Strip 2 at each Side& and the
centre part on each side consists
of three 54" x 24" Flexible Plates 5 \
overlapped two holes, '--..______

The steps leading to the base ~
are made by bolting together four
124" Angle Girders. These are
attached to the top of the base E

by two Reversed Angle Brackets,
and theyare bolted toacompound
plate formed by two 54" x24"
and one 44" X 24" Flexible Plates.
This plate is fixed to 3§ x 4"
Double Angle Strips 3, and is
edged with two 54" x §* and one
14" % §" Double Angle Strips at
the front.

The blade is held in position by two U-section girders, each consisting of three 124” Strips bolted to two Double Brackets.
One end of each girder carries a Crank fitted with a 14" Rod, which is passed through a Double Bent Strip and the 124" Strip 7.

The blade is made by bolting 54 Strips 15 to Flat Trunnions fixed to each of the supporting girders, The 54" Strips are
connected at their upper ends by two 54" Strips 16 joined together, and at their lower ends by a 124" Strip 17. The blade is
filled in by five 54" x 24" Flexible Plates, which are curved slightly and attached to the Strips 16 and 17 by Angle Brackets.

The gantry for raising and lowering the blade is formed by bolting compound girders 18 to the sides of the chassis. Each
of these girders consists of two 54" Anl%le Girders overlapped six holes, and they are braced by,124” Strips. The girders 18 are

joined at their upper ends by a 54 x 4* Double Angle Strip.

The blade can be raised or lowered by turning a Bush Wheel 19. This is fixed on a 34" Rod mounted in a 24" x 4" Double
Angle Strip fastened to the side of the bonnet, This Rod is also fitted with a universal coupling built up from a Swivel Bearing
and a Small Fork Piece. A 64" Rod is fixed in the universal coupling, and is passed at its upper end through Fishplates bolted to
each end of two 14" 4" Double Angle Strips 20. A Worm fixed on the 65" Rod meshes with a %" Pinion held between the
Double Angle Strips 20 on a second 64" Rod 21. This Rod is mounted in the girders 18, and is fitted with a Cord Anchoring
Spring. A length of Cord fastened to the Cord Ancharing Spring is passed around a 4” loose Pulley on 34" Rod 22 and around
a second §” Pulley on the Rod 21. It is then tied to a Fishplate attached to Rod 22. This Rod is passed through a 24" x 1" Double

Angle Strip bolted to the Strips 16. (Continued on next page)

Note: The Clockwork Motor used in this model is not included in the Qutfit.

When the Meccano No. 2 Clockwork Motor is not available, the No. 1 Clockwork Motor
may be used as a substitute. (See slip attached to the introduction of this Book.)
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8.22 FLYING CHAIRS—Continued

The pay-box is built on to an extension of one of the sides of the base which is made by extending the 124" Angle Girders and Strips by two
54" Strips overlapping the base by four holes, The extension is filled in by a 44" X 24" Flexible Plate overlapping the base by two holes, and the opposite
side of the base is extended in a similar why.

The floor of the pay-box is formed by a 34" x 24" Flanged Plate 4. This is attached to a 3#' % 4" Double Angle Strip bolted to the lower 54" Strip
of the side, Each side of the box consists of two 24" x 24 Flexible Plates overlapped three holes and bolted to the flange of the Plate 4, The back of
the box is formed by a 3§" x 24" Flanged Plate attached to the Plate 4 and extended upward by two 24" x24" Flexible Plates overlapping the Flanged
Plate by three holes. The front and rear of the box are connected together by two 24" x 4" Double Angle Strips, and the top is formed by a 34" x 24"
Flanged Plate bolted to the sides.

The bar carrying the lights over the steps consists of a 124" Strip fitted at each end with a 44" x 4" Double Angle Strip. The Double Angle Strips
a~e bolted to 34" Strips attached to the sides of the base. The name board is formed by two 54 Strips bolted to Obtuse Angle Brackets, and attached
to the bar by further Obtuse Angle Brackets. The centre light is represented by a;r' Flanged Wheel held in place by a Pivot Bolt. The side lights
consist of §” Flanged Wheels, and these are attached to Obtuse Angle Brackets bolted to the 44" x 4" Double Angle Strips.

The lower part of the central tower consists of a 54” x 24" Flanged Plate bolted to each of the Angle Girders 1. The Flanged Plates are joined
together by 2§ x 24" Flexible Plates and 24" Strips. The tower is completed by bolting two 54" Angle Girders to Angle Brackets fixed to each of the
Flanged Plates. The Angle Girders are connected at their upper ends by 24" Strips ang the sides of the tower are filled in by 54" x 24" Flexible Plates.
A Face Plate5 is fixed to 24" X }* Double Angle Strips bolted to the top of the tower, and an 114" Rod 6 is mounted in the Face Plate and in a 24" x14"
Flanged Plate 7 bolted to the Angle Girders 1.

The tapered support for the
revolving canopy is built up from
4 six 44" Strips and two compound 44*
Strips. }rhe co3rnpsound s:rips] each
ie. B.22a consist of two 3" Strips overlapped
Fig. 8.22 6 I ! three holes, All these are attached
by Angle Brackets to a Bush Wheel 8
at their lower ends, and to the outer
holes of a Face Plate at their upper
ends. The Bush Wheel is passed over
the Rod 6, and the Face Plate is free
to turn on a 5" Rod joined to Rod 6
by a Coupling. The 5" Rod carries
also a 2" Pulley'fitted with a Rubber
Tyre, a Boiler End, two 1" Pulleys
with Rubber Rings, and a 4" Pulley
10. The 4" Pulley is fixed on the Rod
and presses against the 17 Pulleys to
form a simple friction drive.

The rim of the canopy is formed
by eight 54"x14* Flexible Plates
bolted together to form a circle,
These Plates are edged with 124"
Strips as shown, The rim is attached
to the Face Plate on the vertical 5* : [ \ mil
Rod by eight 54" Strips. These ] Fig. 8.22b
Strins are attached to the rim by > ;

Angle Brackets, and are bolted to
the outer holes of the Face Plate,

An EO20 Electric Motor is bolted
to the base as shown in Fig. 8.22a
and the drive taken from the Motor
pulley to a 14" Pulley 11 by a Driving Band. The Pulley 11 is fixed on a 34" Rod mounted in Corner Gussets bolted to the Angle Girders 1. This Rod
carries also a 4" Pinion which meshes with a 57-teeth Gear on a second 34" Rod 12. A #” Pinion is fixed on Rod 12 between the Corner Gussets, and
meshes with a 14" Contrate fixed to the lower end of Rod 6.

One chair is supported by an 8" Rod. The others are suspended from compound B* Rods. All the suspension Rods are pivotally attached to the
5%” Strips supporting the rim of the canopy, five Double Brackets, a 1" x1" and two 1" x 4" Angle Brackets being used for this purpose. The upper ends
of three of the Rods are fitted with Fork Pieces, two of these being obtained from Swivel Bearings. The Fork Pieces are pivoted on 14" Rods passed through
the Double Brackets and held by Spring Clips. Two of the Rods are fitted with a Large Fork Piece 13 and an End Bearing 14 (Fig. 8.22b), which are similarly
pivoted. The remaining three rods carry Collars 15, which are attached by Bolts to the 1*x 4" and 1% x 1" Angle Brackets.

The seats of the chairs are formed by Trunnions and Flat Trunnions. The Trunnions are extended by a 14" Strip attached to a Fishplate. The backs con-
sist of 24" x 14" Flexible Plates curved slightly and attached to the seats, six Angle Brackets and two Reversed Angle Brackets being used for this purpose.
Six of the chairs are attached to the supporting rods by Collars. The Collars are fixed on the ends of the rods, and a Bolt fitted with a nut is passed through
the back of each chair and into the threaded hole of a Collar. The nut is then tightened to lock the chair in position. One of the remaining chairs is
attachedin a similar way, except that a spider from one of the Swivel Bearings is used in place of a Collar. The remaining chair is attached to its supporting
rod by a Rod and Strip Connector.

The organ pipes are represented by Rods of various sizes clamped between two 24" Strips. These strips are held by nuts on Screwed Rods, which are
then passed through the central column and held in place by nuts.

Note : The Electric Motor used in this model is not included in the Outfit.
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8.23 BEAM ENGINE

Each side of the base is formed by two 124" Strip Plates bolted together and strengthened along their upper edges
by two 124" Angle Girders. The lower edges of the Plates are braced by two 54" Strips, a 124" Strip and a 24" Strip
bolted together. The sides are joined at one end and in the centre by 54" x 24" Flanged Plates 1 and 2, and at the opposite
end by a 54" Angle Girder 3. A 54" x 4" Double Angle Strip is also bolted to each end of the base. The top is filled in
by 5#"‘>< 24" Flexible Plates,

he central supporting columns consist of 124" Strip Plates strengthened by Angle Girders, and are attached to the
Flanged Plate 2 by Angle Brackets. The columns at one end are formed by 124" Angle Girders fastened to the Angle
Girders 3 by 1"x1" Angle Brackets, and at the other end four 124" Strips are connected by Angle Brackets to form two
built-up angle girders which are attached to the Flanged Plate 1 by 1*X 4" Angle Brackets. The end columns on each
side are joined by 34" x 4" Double Angle Strips.

The columns are connected on each side by a flat girder extending the entire length of the model. This is formed
by four 54" x14" and one 24" x 14" Flexible Plate bolted to 124" Strips. A Semi-Circular Plate 4 attached to each side
hy Fishplates is fitted with a Bush Wheel and a 34" Rod 5 is locked in the Bush Wheels and provides a pivot for the beam,

The beam is made in two
sections, each consisting of four
compound strips & made by
overlapping two 54" Strips two
holes. The Strips 6 are bolted
in the centre to a 34" Strip, and
are connected at each end by a
Flat Trunnion. The two sections
of the beam are joined together
at the centre and at each end by
Double Brackets. The complete
beam is free to pivot about the
Rod 5 and is held in position by
Collars.

The cylinder is represented
by a Boiler bolted to the Flanged
Plate 1, and is fitted with a Sleeve
Piece and a 3" Flanged Wheel
forming the valve chest. The
piston rod is a 5" Rod and it is
guided into the Boiler by a Double
Bent Strip. The connecting rod
is a 64 Rod and is attached to the
piston rod by a Swivel Bearing.

t is connected to a 14" Red held
at the end of a beam by a Large
Fork Piece.

The valve operating rod is
represented by a 5 Rod 7, which
is free to slide in the 3" Flanged
Wheel, The upper end of this
Rod is connected to the piston
rod by two Couplings and a 14*
Rod.

Thecrankshaft (seeFig.8.23a)
is mounted in four bearings.
Each of these consists of a
Trunnion bolted to a 24" x 4"
Double Angle Strip, and they are
attached to the base by Angle
Brackets. The webs of the crank
are made by bolting 24" Strips to
the slotted holes of Face Plates.
The Cranks 8 are also bolted to
the Face Plates, and a 14" Rod
locked in the Cranks forms the
big end bearing. The crank-
shaft is connected to the beam

(Continued on next page)
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8.23—BEAM ENGINE—Continued

by an 114" Rod 9 and a Swivel Bearing. A 14" Rod mounted in the Flat Trunnions at the end of the
beam is locked in the spider of the Swivel Bearing. The other end of Rod 9 is fitted with a Small
Fork Piece 10, which is held on the 14" Rod between the Cranks 9. The Face Plates are fixed on
34" Rods, each of which is journalled in two of the main bearings.

A Ne. 1 Clockwork Motor is fitted in the base. The Moter is attached at one side to a 54"
Angle Girder 11 (Fig. 8.23b), and is bolted at the other side to a 34" x 24" Flanged Plate. The drive
from the Motor is taken from a $” Pulley to a 1”7 Pulley 12. The Pulley 12 is fixed on a 34" Rod,
which is mounted in two Corner Gussets 13. A }” Pinion on this Rod meshes with a 57-teeth Gear
on Rod 14, This Rod is also journalled in the Corner Gussets, and is fitted with a 3” Sprocket 15.
The Sprocket 15 is connected by a length of Sprocket Chain to a 2° Sprocket locked on the Crank-
shaft,

The arms of the governor consist of 24" Strips pivotally attached to a Coupling 16. The Coupling
is locked on a 44" Rod 17, journalled in a 25" x 1" Double Angle Strip bolted to the base. The Rod
17 is fitted with a 3* Contrate, which meshes with a 4 Pinion fixed on a 34" Rod 18. This Rod is
mounted in two 17 X 1" Angle Brackets bolted to the base, and carries a 1" Sprocket. The 17 Sprocket
is connected to a 2" Sprocket on the Crankshaft by a length of Sprocket Chain.

The rim of the fly-wheel is built up from eight Formed Slotted Strips bolted together. The
spokes are formed by two compound strips, each of which are made by two 54" Strips overlapped
five holes, and these are attached to the rim by Angle Brackets. The flywheel is gripped on the end
of the crankshaft between two 2” Pulleys fitted with Motor Tyres.

The feed pump is represented by a 24" Cylinder, fitted at one end with a 14" Fulley and at the
other with a Wheel Disc. These are held in place by 3" Screwed Rods, which are also used te attach
the Cylinder to the base. An 114" Rod is free to slide in the boss of the 14" Pulley, and is connected
to a 14" Rod in the beam by an End Bearing.

Note: The Clockwork Motor used in this model is not included in the Outfit,

Fig. 8.23b

8.24 SHOWMAN'S TRACTION ENGINE

The boiler of the model should be built up first. The front of this consists © our short radius Curved Strips assembled to form a complete circle.
Two 54" x 24" Flexible Plates are bolted together and attached to the Curved 5trips by four Angle Brackets. The builer is extended by four 55" X 24" Flexible
Plates curved and joined in pairs. The complete boiler is attached to a strong U-section girder formed by two 124" Angle Girders 1.

A 3}7x 24" Flanged Plate 2 (Fig. 8.24b) is bolted in a vertical position to the Angle Girders 1, and is attached to the rear of the boiler by an Angle
Bracket. Two 44" x 24" Flexible Plates are overlapped three holes and bolted to the Flanged Plate 2. They are braced by two 44" Strips 3, and are fitted at
each side with a 54" Angle Girder 4. The lower portion of the fire-box is formed by a 24" x 14" Flexible Plate attached to each of the Angle Girders 4,

Each side of the model is made in the same way, and consists of a 124" Angle Girder 5 and a 124" Strip 6. These are bolted to the Angle Girder 4
as shown, and a compound strip 7 consisting of two 54" Strips joined together is attached to the lower end of the Angle Girders 4. The upper portion of
the side is filled in by a 1247 Strip Plate, while the lower part is enclosed by a 5&"):2?'. a 54" % 14" and four 24" x 24" Flexible Plates. These are bolted
in position as shown in Fig. 8.24a, so that a gap is left for the rear axle. A 534" Angle Girder 8 (Fig. 8.24c), is attached to the rear end of each side, and a
Hinged Flat Plate is bolted to the Angle Girders.

(Continued on next page)
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8.24 SHOWMAN'S TRACTION ENGINE—Continued

Bearings for the crankshaft are provided by a 34" x 23" Flanged Plate bolted to each of the Angle Girders 14, A 14" Rod fitted
with two 1% Pulleys 15 and 16 (Fig. 8.24b), is passed through one of the Flanged Plates and held in a Coupling 17. This Coupling is
connected by a 14" Rod to a second Coupling 18, which is ?‘:xed on a 34" Rod 19 passed through the second Flanged Plate. The Rod
19 carries a 14" Pulley and two 2” Pulleys fitted with Motor Tyres representing the fly-wheel. A Driving Band is passed around
a 4" Pulley on Rod 12 and the 1” Pulley 16 on the crankshaft.

The cylinder is formed by two 24" x 14" Flanged Plates connected by 14" Strips at each end. It is bolted to two 147 x 4" Double
Angle Strips attached to the Boiler, The top of the cylinder consists of a 23" x 14" Flexible Plate, attached to Angle Brackets bolted
to the 14" Strips. the valve chest is a 24" x1” Double Angle Strip bolted to the cylinder. A U-section Curved Plate attached by a
#” Bolt to a Double Bracket is also bolted to the cylinder, -

The piston rod is represented by a 34" Rod. It is mounted in one of the 14” Strips of the cylinder, and in a Double Bent Strip
inside the cylinder, The piston rod is fitted with a Swivel Bearing connected by a 2* Rod to a small Fork Piece held on the 14* Rod
between the Couplings 1'?and 18. e

The valve gear is operated by a crank formed by an Angle Bracket belted to the boss of the 17 Pulley 15. A 3" Strip is attached
by lock-nuts to the Angle Bracket, and to a Rod and Strip Connector fitted to a 5" Rod. This Rod is passed through the 24 x1*
Double Angle Strip of the valve chest.

The chimney consists of two Cylinders joined by a Fishplate, and is bolted to the front of the cylinder.

The dynamo is formed by two Boiler Ends clamped together on a 34" Rod between two 1%" Flanged Wheels. The platform
supporting the dynamo consists of a 44" X 24" Flexible Plate curved and bolted to the boiler. The Flexible Plate is braced by Formed
Slotted Strips. Two 24" Strips are curved slightly and attached to the Flexible Plate, and they are bolted at their upper ends to
;he 14" Flanged Wheels of the dynamo. A 4" loose Pulley that is free to turn on the dynama shaft is connected by a belt of Cord to the

%" Pulley on Rod 19.

Each of the rear wheels consist of two 124" Strip Plates bolted together to form a circle. The hub is formed by a Face Plate

and the spokes by 54" Strips. The ends of four of the spokes are joined to the rim by Angle Brackets,

(Continued on next page)

Fig. 8.24a

The EO20 Electric Motor and the reduction gearing are built up as a complete unit. The sides of this unit are
two 54" % 24" Flanged Plates, which are connected together by three 34” Strips 9. The EQ20 Electric Motor is bolted
to two of the Strips 9 (Fig. B.24d), and the pulley on its armature shaft is connected by a driving band to a 14" Pulley
ona4” Rod 10. A §” Pinion on this Rod meshes with a 57-teeth Gear on a 4" Rod 11, and a second %" Pinion on Rod
11 meshes with a 57-teeth Gear on a 44" Rod 12. The outer end of this Rod is fitted with a 1" Sprocket, which is
connected by Sprocket Chain to a 2" Sprocket fixed on a 44" Rod. This Rod is mounted in the Flanged Plates two
holes above Rod 10, and carries also a 17 Sprocket that is connected by Sprocket Chain to a 2* Sprocket on the rear
axle. The rear axle is an 114" Rod, and is mounted in a Trunnion bolted to each of the 54" x 24" Flanged Plates,

The driving unit is bolted to the Angle Girders 1, and is connected by a 24" x 4" Double Angle Strip 13 (Fig. 8.24a) :
to a 124" Angle Girder 14 on each side of the model. The Double Angle Strips 13 are bolted to the upper flanges of I “ 2
the 54" x 24" Flanged Plates, and the ‘Angle Girders 14 are fixed,to the Flanged Plate 2 and to a 44" Strip bolted to =3 t - = Fig. 8.24b
the Angle Girders 5, & 1 P
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8.24 SHOWMAN'S TRACTION ENGINE—Continued The sides are formed by 124” Strips fixed to 5%" Strips
bolted across the girders. The struts at the front of the
roof consist of 64" Rods fixed in Cranks bolted to the roof.
The lower ends of these Rods are supported in Obtuse

Angle Brackets attached to the dynamo platform.

Note : The Electric Motor used in'this model is not
included in the Outfit.

Fig. 8.24¢c

The front axle consists of a 5" and a Jg" Rod joined by a Rod Connector. It
is free to turn in a 44" x 4 Double Angle Strip bolted to a 3" Pulley 20. The 3"
Pulley is passed over the lower end of a 5 Rod and held in place by a Collar. The
5" Rod is mounted in a Double Bracket bolted to the Flat Trunnions 21, and is
passed through one of the holes in the boiler. It is held in position by a 3” Flanged
Wheel inside the boiler, A Coupling is fixed on this Rod in the centre of the
boiler, and it supports a 2* Rod. A Road Wheel fitted over the 2* Rod is held in
position by a 3* Flanged Wheel.

Steering is controlled by a 2* Pulley fitted with a Threaded Pin. This is fixed
on an 114" Rod mounted in two Angle Brackets bolted to the side of the model.
The end of this Rod carries a Worm, which meshes with a 4" Pinion on a 64" Rod 22
The Rod is supported in the end holes of 2° Strips bolted to the Strips 7, and is
fitted with a drum consisting of two Couplings and a Collar. A 17 Pulley is fixed
at each end of the drum. A length of Sprocket Chain is wound four times around
the drum and is fastened at each end to an Angle Bracket bolted to the 3" Pulley 20,

The rim of each of the front wheels is a 24" x 14" and two 54" % 14" Flexible
Plates joined together to form a circle. The hub is a Bush Wheel, and the spokes
are 34" Strips and 34" Compound strips made by overlapping two 24" Strips three
holes. The spokes are attached to the rim by Angle Brackets,

The roof is supported by six struts. The rear pair consist of a 44" % 4* Double
Angle Strip and a 44" Strip bolted to the Angle Girders 14. The centre struts
are each formed by two 24" Strips joined together and bolted to the Angle Girders
14. The struts on each side are connected by a compound girder made from two
124" Angle Girders overlapped eight holes. The centre of the roof is filled in by
three 54" < 24" and two 23" % 23" Flexible Plates bolted to the girders.

-
-

—

i I|

Fig. 8.24e
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A length of Cord from the winding drum passes
over Pulleys 14 and 15, around a 14" Pulley on the
Rod 16 and a 1” loose Pulley in the pulley block.
It is then led over a1” Pulley in the Rod 16, around
a second 17 Pulley in the pulley block, over a
14" Pulley on the Rod 16 and is fastened to the
pulley block.

The jib is luffed by a Cord from the Rod 10.
This passes over a 2” Pulley on the Red 17, around
a similar pulley on Rod 18 and a 1” Pulley on the
Rod 17, Itis taken around the remaining 2" Pulleys
on Rods 17 and 18 and is tied to the Rod 18,
Note: The Clockwork Motor used in this model
is not included in the Qutfit.

8.25 DERRICK CRANE

A No. 1 Clockwork Motor operates the hoisting, lowering and luffing
movements of the crane. Slewing is manually controlled by the Steering
Whee! seen in the main illustration. The cab pivots about a2 Rod 1 held
in 2 3% Pulley bolted to the Flanged Plates forming the base, and about a
3" Rod held in a Face Plate 2. The Curved Strips 3 are attached to a 14"
Flanged Wheel by Angle Brackets. ‘s

The Motor and gear-box form a complete unit held in position by
Fishplates bolted to the Motor side-plates and the Strips 4. The drive is
taken from a 3" Sprocket on the Motor driving shaft to a 2° Sprocket on
the 2° Rod 5 (Fig. B.253). This Rod is journalled in a Channel Bearing
bolted to the Motor, and carries a Bush Wheel. The Bush Wheel is
connected by two Pivot Bolts to a second Bush Wheel fixed on a 4" Rod
journalled in the Flanged Plates 6 and 7 so that it is free to slide. A §*
Pinion on this Rod transmits the drive to either one of the gears 8 and 9
secured to 44" Rods. The gear selector mechanism consists of a 1° Rod
engaging two Collars on the Sliding Rod. The 17 Rod is held in a Coupling
fastened on a 4 Rod. A similar Coupling at the opposite end of this Red
holds a 34" Rod, and the control lever is attached to this by a Swivel Bearing.

The Rod 10 (Fig. 8.25b) controls the luffing of the jib and is fitted with

a Cord Anchoring Spring. A simple rat-
chet brake shown in Fig. 8.25a prevents
the jib from over-running. The Gear 9
operates the raising and lowering of the
load through a drum made by two 3"
Flanged Wheels and a Sleeve Piece. A
brake is formed by a 1" Pulley 11 secured
to the same Rod as Gear 9. A length of
Cord passes around this Pulley, and is
secured to a Crank on the 64" Rod
12. The brake is operated by a
second Crank 13, Slewing is con-
trolled by a Worm meshing with
a 14" Contrate on the Rod 1.
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MECCANO PARTS
0000000L

&a®

3
Perforated Strips No. 24 24a No. 4' No. . y ) 6l i 99
No. 3 No. . 24, Bush Wheel, 13" diam, 41, Propeller Blade 61.  Windmill Sail Braced Girders
1. 1%3. 3 ;_* 24a.  Wheel Disc. 1}" diam., without bush e ) 3; ;5- long gg; 3*- long
a. . - (=) a. T e S 2
. 74 s 43 9B 2 100, 5
2 55" 2 $i_ 43. Tension Spring, 2" long 6. Crank 62 62" o Y 100a. 44" .,
22 43 ;. _oa 26 62a. Threaded Crank (s e Y @
%g Pinion, i' diam., " face, %5 teeth GQ H % 62b. Double Arm Crank 101 l02
a. - S o S - = .
- S 3 = D= I R
26. o i. " -}_ “ 44, Bent Strip, stcpped ©
7. 44 a e e A e 45 Double Bent Strip 63 63
% 3§ 26b. w ¥ : 46. Double Angle Strip, 2§ x1' 63. Coupling
g. 34 . N :;a " " " z 63b. Strip Coupling 103°
B?).. 2‘* i, - il . o 1§_ H 63c. Threaded Coupling . Flat Girders )
3. e Caw 482 ., woow Al - Ll 1036 3o
48b. o w "X 4" "
s e | ¥ = - :: o U :
) Gear Wheels 48d. .. v DX " ‘
10 " 12 27. 14 diam. 50 teeth, 64 65 2
o i R a 64, Threudad Boss
1. Double Bracket 27b, 3%. " 133 . : 65. Centre Fork
12, Angle Bracket, 474 c. 2% . %B 50 69. Set Screw, %*
12a. - - :x‘l: > Lo 50. Slide Piece 69a. Grub Screw,
b, . w AR S s el 104.  Shuttle, for looms
12c. Obtuse Angle Bracket, #"x ¥ %9 e " " 105, Reed Hook, for looms
17 %g Contrate Wheel, 14" diam., 50 teeth ;
d " LR 25
#Axle Rods |
13, 1§ 6. 34" 106 |
13a. 8 16a. 24" 106. Wood Roller |
14, 64" 16b, 3* 51. Flanged Plate, 24" x14" 106a. Sand Roller
15. 5 17 2 52. 51" x 24" 76 =
152, 44" 18a. 14" 52a. Flat Plate,  54"x34" 70. Flat Plate, 5§ X2§'
15, 47 18b, 17 @ 53" Hanged Flate, 347247 2. . i 24 of
- 53a. Flat Plate, 44" x24" 73. 2y 0[’5
_[,-T;. 30°& 30 ;g Trnangular Plale j : = o%
5 lo. 34 € f with 30. Bevel Gear, §" diam., 26 teeth (for use ' "
B Kk i g 3, St - - e 1 eyl 2R ] 108
{ " " & iy . 3. . " o i an only be 108. Corner Gusset
19s. - w 34 Aout grip 30¢, S [ . 48 , }used together 54 i 80* 109. Face Plate, 24" diam.
54. Flanged Sector Plate, 44" long
= G g T e
(I il S
79. 8 80c. 3 m
K. A 3l 32 55 N L4l L 110. Rack Strip, 3;,9 Iong
20 20 3. Gear Wheel, 1° diam., 4" face, 38 teeth 25, EWTorited dup ok, I v . 3y ‘ Ll i"' " 4416, Bolt, §*
e o Nl o g ) g
20 ange el,

G A 111a.
20b 5 M LA ey —
L) = 90 e

89. Curved Strip, 54", 10" radius 5 0 0 0O O O OO O O G
5 Spanner 578 89a. . Stepped, 3%, 117 radius TE

34b. Box Spanner

22 57b. Hook, Loaded, Large 89b. Curved Strip, stepped, 4*, 44" radius .
57c. 0 . Small 90. Curved Strip, 24", 2§" radius 113. Girder Frame

G ’ .o @ 90a. " " slepped. 24", 13" radius .
; A ry 35 Eia s 1e*
| 23 22 35.  Spring Clip 5 58 14 115
| I Pulleys 6. Serewdrier 58. Spring Cord, 40" Length (Fsscrccncaened 114 Hinge

196, 37 diam, with boss and screw 36a. S58a. Coupling Screw for Spring Cord 94 ) 115. Threaded Pin
| 1?( {' " " e 36¢. Drift (for levermg bolt holes into line) 58b. Hook for Spring Cord o5® 116. Fork Piece, Large
| 202 27, e % 37.  Nut and Bolt, 94. Sprocket Chain, 40" length 116a. Small
| 2. 1% . g e 37a. Nut > 85 » Wheel, 2° diam. 36 teeth 17, Steel Ball 1” diam.
Eoan 1 il " i7b. Bolt, %" L 95a. .. 14 . .

22a. 1_ . without |, 7 38.  Woasher 95b. o T ¥ ., 5%

RS AT e . 38d T i 59 96. T T~ S "418.  Hub Disc.
i 23a. N e with 40. Hank of Cord 59. Collar, with screw 96a. “ w ¥ o % 54" diam,
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s
0" 134
120b. Compression Spring, &” long 134. Crank Shaft, 1 stroke
185 187
No.
185. Steering Wheel, 11" diam,
186. Driving Band, 22' (Light)
162.  Boiler, complete, 5" long x 2 &” diam. 186a, W o W
162a. « Ends, 2&" diam.x 3" 186b " " 10" "
122 162b. . without ends, 45" long x 2 & "diam. 186c. It w107 (Heavy)
122 Ministure LoadedSack 163. Sle_eve Piece, 14" longx #° diam. 186d. (o o 15° i
niature ai a 136 el |36g 164 Chimney Adaptor, §" diam.x 4" high ]gge. ok Wh" | 210: i
3 v oad eel, diam.
% Q . 137 }:GS. Circular 'S:}rip. Zé' diam. overall 187a. Conical Disc, 1." diam.
-/ 136. Handrail Support : £ ety L @ o7 o
Q 136a. Handrail Coupling 146a " w 4 . m ELELEES _} Fiitssaciscssarsnanenanes
123 125 137. Wheel Flange 165 166 3 " :
123.  Cone Pulley, 14% 1° and 3" diam. ' acsassseas) Boncnassassnsdsnnennaness
2%‘5‘ Reversed Angle Bracket, 1% ;gg Ewé“el Bearing 92 197
B i 0 v x n " 4 .
¥ 167b. Flanged Ring, 9§" diam, L Flexible Plates.
188. 24" x14" 190a. 34" x 24"
90 -0 147 & 148 189. 53"x14” 191, 43 x24"
it : 147. Pawl, with Fivot Bolt and Nuts 190.  24"x24” 192, 54" x24"
Qe ) Qo D 1472, Pawl Strip Plates. :
'38‘ 147b. FPivot Bolts with 2 Muts 196. 94" x 24" | 197. 124" x24°
° o 147c. Pawl without boss -
126 126* 138a. Ship Funnel 148, Ratchet Wheel
126.  Trunnion 126a. Flat Trunnion CRL :
o
= 168.  Ball Bearing, 4° diam. 2
e == 1682 . Race, langed disc, 33" diam. 2 22 0
3 168b. . . toothed ,  4* diam. 198
127 < 128 139 168¢c. Fat Cage, 31" diam., complete with 198. Hinged Flat Plate, 44" x 24"
127. Bell Crank 139 Flanged Bracket (right) alls. 199. Curved Plate, U-§ecl|cln & g
: = 4 x24"x A" radius
128. Bell Crank, with Boss 139a. k= B (left) 151 200. " . 2 'xli":ﬁﬁ' ThdliE
151.  Pulley Block, Single Sheave
152, o 5 wo
153. o Three
129 v 140 171. Socket Coupling
129. Toothed Segment, 14" radius 140; | WUniversal Couplidg @ &
154*&154° — 20148210
FH IO e 211a. Helical Gear, 4  (Can only be
-n 154a, Corner Angle Bracket, (right-hand) , 4
Eﬂ) 154b. Corner Angle Bracket, ;' (Iw!l-han‘d\ 175 211b. v w " wsed together
30° 155. Rubber Ring (for 1" Pulleys) 175. Flexible Coupling Unit
130. Eccentric, Triple Throw, {°. §” and 4{" / 2 i
130a. Eccentric, Single Throw, i° St > 212 213
212. Rod and Strip Connector
142 142* 213, Rod Connector
142.  Rubber Ring (to fit 3 diam. rim) 176
142a. Motor Tyre (to fit 2" diam. rim) 57 LJ \
131 }:‘ib " “ ¥ ‘f" Ve gl e | 176. Anchoring Spring for Cord e o °°° ﬁa
c " " " r S an, 2" diam o
131. Dredger Bucket 142d. o o Wy AT 214 215
132 Flywheel, 2{" diam. 214. Semi-Circular Plate, 24"
© 215, Formed Slotted Strip, 3"
oo o o © ———
o d5 o O : 79
» |
A
133 133 160 179 Rod Socket
133, Corner Bracket, 14 ~ ; 160. Channel Bearing, 14" %1% % 4" 180. Gear Ring, 334" diam. (133 ext. teeth,
133a 5 3 1 143 Circular Girder, 53" diam. 161. Girder Bracket, 2" =17« 4" 95 int.) 216. Cylinder, 24" long, 11" diam.
13/11051/15 Printed in England Eng.-Univ
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